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THIS MANUAL ASSIGNED FOR PERSONAL USE OF m W “

TH{IS MANUAL HAS BEEN PREPARED TO ASSIST THOSE CONCERNED WITH THE
STARTUP AND OPERATION OF THE AVON LAKE GENERAL CHEMICAL PLANT 1966
RESIN EXPANSION. ALL INFORMATION CONTAINZD IN THE MANUAL IS
CONFIDENTIAL., COPIES ARE BEING ASSIGNED ON AN INDIVIDUAL BASIS

TO THOSE WHO REQUIRE THEIR USE.

RESPONSIBILITY FOR SECU?LITY OF EACH MANUAL RESTS WITH THE PERSON TC
WHOM IT IS ISSUED. EACH COPY HAS BEEN ASSIGNED A NUMBER WHICH
APPEARS ON ALL PAGES. AS REVISIONS OR ADDITIONS ARE MADE THEY WILL

ALSO BZAR THE SAME NUMBER WHICH APPEARS ON THE MANUAL.
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INTRCDUCTION

The grovuth of the market for blow moldcd PVC containcrs reguiring

transparent compounds has resulted in an increased necd for Geon resins. The

1966 svon Lake Resin Expansion was designed teo produce the types of resin needed

-~

to manufacture compound in the new compounding fa

cilities.

e necés for increased sales of Geon resins and compounds,

.necessitated the expansion of existing facilities., Since the market for trans-

pavent compounds is largely in the mid-west, the Avon Lake plant was sclected
as the location for the new PVC and compound expansion. Also, an additional
compound line could be installed more readily in the new compound buildiag already

being designed.

The new resin expansion area was designed to produce 72,000,000 pounds of
general purpose pearl resin per year. The majority of the resin produced in this
area will be used to manufacture compound. The polymerization building has been
designéd for easy expansion that would more than double the present 16 polymerizer

arrengement. Also, the building equipment has been designed for ready conversion

0
-

of a limited number of the polymerizers to co-polymer resin types.

Ore of tha sixteen polymerizers 1s a 5200 gallon vessel, making this the
first B.F.Goodrich plant to use a vessel of this size in PVC production, All of
the polymerizers are equipped with a water dispersing device on the top head, to
help cool the unjacketed portion of the vessel. The new production area is
designed to produce three different pearl resins simultaneosusly, with the amounts
of each type in production depending upon a varietf'of equipment arrangements thai
are possible due to the complele flexibility designed into the entire system. Also,
the new PVC productiocn area contains an unusual "low" pressure recovery system

making use of refrigerated water supplied by an ice reserve unit to condense the

PANY
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This facility will be & key to securing a dominant position in a new compound

desuperheated VC1 moncmer,

market, with the resin producing area alone costing in excess of 7,000,000 dollars.

The desmgn manual has bveen prepared to assist in the start-up and initial opcraf‘?ngg‘
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of thce new PVC production area. The manual contains all of the important
iaformation regarding the design of the resin producing area. Complete and
detailed informetion is available in the Process Engineering files under

process design job PD-513.

COMPANY
CONHDENTIAL

'CONTENTIAL 11

J. W. Goetsch

NGC35854



VIINIQIEINOD

L d
3 TR O T T
llﬂs.r-.-a.ls..u.lh.“lkl-u TANIO B —..-S.-..rof..ra BN M U o BN ety Y L ow oy g

\
Ty SR , T o : o T FYRITIIE . 4 4 WRERET
(PR | | w_ . . i N . N
¥

8 . .
‘ad ¥ 368683M N m . \ < - —wainy

d » lla.’ . -
T gl
b= ‘&_ i@
L5

40%0un3 Wnef "4 T N
- v

00 TYIINEHD HOMA00D 3 ‘g

b ae

: — : *oTyT )
| . ‘ | oL A R E S L
il o . T IS s e I R
i S‘ ) i — -+ — + d .
- B o * _m . g . r iy - /...\
) ° N | n =4 iA ﬁ ”. mH “ -
o||I: i k= “
- [ N - pa o — lﬁ.
| P2y T 1 ; T M N
-t ~# m
. m . 47. | »-«\ r m ’
- -+ \\ Tt )
= N /(R X ()
. ° o -.\wl . F " .m...m_,-n..n_ -t.-. . ,..(\
> _sz L, L - A, NI “
- °i ! . -N, T.,lr;t.ﬁ-l...& ﬁ m. m )
] iﬁﬂ. /] ] “
e ey _ * s ' .
o o 1
. R | SR R SR O £ U
- _ * A, m .._,AI__ ! m -
- b 1o M
mﬂfl. . N _ . Qr.l _ﬁ ) G- m.!,.m.
: — L :
| ﬁ ]
. POE L Od f i §q .

of
o

D) | n 1 ™y L . I

NGC35855



-1 FLOWSHIWS

DiESTGN CON3IDERATIONS

~

lencral

P

The tank farm flowsheet covers the facilities for storage ang transfler
of vinyl chloeride monomer.

Vinyl Chloride 3Storsze

An existing sphere (TK-15B-1) is used for the storage of VC1 mornomer.
T¥-153-1 is a L3'S" diameter sphere with a capacity of 322,400 gallons of
VC1 and rated at 100 psig. All nozzles, with the excepition of the relief
lines, are eguipped with excess flow valves which will close in case of line
rupture. The two 6" outlet nozzles used for VC1 transfer to the punp suction
are equipped with MGM No. W166:P Txcess Flow Check Valves which will flow
110 GPM of VC1 each. The closing flow is approximately L85 GPi.

One 6% suction line will be satisfactory for normel operation ag LOO GPM
and it should be possible to pump liquid from the sphere tc within 2 - 3 feet
of the bottom; however, when low static head corditions exist, both 3" lines

will be nesded for transferring from the sphere.

Vinyl Chloride Chzrging Pump

Trne vinyl chloride charging pump (PU-11B-1) is a Union Duplex 3ize
13x11x18 steam pump rated at LOO GPM. The pump is equipped with a pressure
c&ntrol system on the steam supply which 1s operated by a presswe sensor in
Lhe discharge line of the pump. The purp will maintain a constant line prassure
to the charge meters ("C" Flowsheet) and is design;d for continuous operstion.

Shutdown of the pump is accomplished by closing the manual valves on

the steam supply line to the pump. A %“ nleed line has been installed from

the discharge of the pump to the suction side of the pump. The valve in this

COMPANY
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line should be kept open during normzl operaticns allowing the pums Lo rua

N

al a very slow rate, recucing leakage problems due to sezls drying out and
pressure buildup caused by steam leakage through the control valve (V-D-33-1).
Surze Tanks

Two 20 gallon, steam traced surge tanks (TK-lé & 173-1) are locatecd in
the discharge line of PU-11B-1 to reduce the pressure surges common to piston
punp operation. VC1l is vaporized in the steam traced upper half of the surge

tanks, providing a vapor cushion to absorb the pressure pulsations.

Transfer Lines

The 6" transfer line to B-Lo6L is sectionalized to provide cub-off points
should a line rupture occur between the pump and the process areas. eliefl
valves have been installed in thé sections.of the lines betwezen the sectiona-
lizing valves giving protection against hydrestatic pressure buildup.. , 3oth
the suction and discharge lines are equipped wibh relief valves for protec-

tion from hydrostatic pressure problems.
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PEGIGK CONSIDORATIONS

ienaral

.

"ot Flowsheet includes the polymerizer charging system, shortstop
adeition, meter calibration and reccvercc VC1 charging sysvem, hizh nressurc

seali watver system, vacuunm system, hot DM water storage, high pressure water

polymcrizer clcaning, and the nitrogen booster compressor package unit.
Three separatie charging systems have been vrovided for the thrce pro-~
¢uctlon lines with two VC1l and hot I water wetering stations. Tre two
metering stations are piped to provide charging from either meter station
to any ol tne three charging areas. rpach charging system or area has
provisions for catalyst solution charging, emulsifier sclution nuke-up and
charging, ovuffer solution make-up and charging, and a shortstop acditio

svstem.

Polymerizer Charsing JSystem

The polymerizer charging for the Avon Lake 1966 Resin Expansion can
be accomplished in one of two ways. The [irst wethod utilizes the latest
charging technigue as originated for the Herry PVC Plant with the polys
charzed as follows:

1. Pcly dvacuation

Two s2is of vacuum jets (VJ-1C & 2C) are provided for the
evacuation of PLY-1D to 18D, T¥-1D to 6D and TK-19C & 25C. The jets
are two stage condensing ejector units with barometric inter-concersers.
Zach unit is sized to evacuate 700 cu.ft. of air from 30 in. lig. to 2
in. He. in approximafely 20 minutes. A 50 sallon tank (TK-2LC) i
supplied to seal the barometric legs. Pull the waximum vacuum possi-

ble with the jets, test for leaks and proceed with charging. 1t will

CO4PAY
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be recessary o acd a suall amount of water initlially io the polymerizer
before nulling the vacuum te aid in sweeping the rosidual oixvren frem
the vessel. It wmay be pvossible to overcome thoe residuel cxygen prodleas
by pullinz a vocuww twice and breaking the first vacuum with weter.
Note: Do not use steam injoction to break wvacuum. LI too much sieanm
was injected, vone temperature diflerence between the jacket and inside

would cause the glass lining to spall.

YC1 Cherzing

amount of fresh VC1 (less the recoverszd vC1)

from

sheet writeup. The flow is measured by one of two meters (V-1 or 2C)

depending cn which charging area ard polywerizer is uwsed. 1t

notad that both welering stations can be used simultanecusly singe the

C‘

S+

L7
3

charx pump is rated at a maximum {low

neter is set for a maximum charping rate of 200 GP¥Y. The VC1

rovtad through the catalyst charge bottle (TK-16, 17 or 18C) to which
the catalyst solution has been adced, sweeping the solubion into the

polyrerizer. The charging meters are described in more detail in the
*Instrumentation” section of the manual.

reovered Vo1 Chareing
) e

ecoverad VC1 will ve charged from TK-19 or 250 using the zubo-

matic system described in the "Instrument'" scetion {Sec. IV) of the

manual.  The recovered VC1 will be iransferred from TK-=) or 2F usins

AU-L or 27", inlo the recovered VC1 tanks at a maxiwmum rate of 3130 G2l

[

-~

EN T
o9 v

=

-

The recovered VC1 will pas 1-1

.

“.oof filters (FII 2/TX-29

25C) vefore entering the charging wank to eliminate possible cornt

COMPBANY
CONFIDENT.,
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from polymerized VCI1.

TIAL

PU-113-1 as previously deucribed in the "2-1" flow-

snould be

of LOO GPM and each VC1 charge

should be

&'

anination

L 11
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Aecovercd VUL is pumped frcca MY-19 or 25C whor the discher
is pushad usinz 2U-C or 70 2t a ratce of 100 GrM. U is sus-~esied recev-
ared VC1 bo roonarsed incrementally. Therefore, cach charge would conbain
some  fresn vipyl chloride anc some recovered saterial. fhe rocovercd
vinvl chloride will be charsed throush the catalyst charge bettlics as pre-

viously outlined for fresh mononcr.

o )

Hot Dt Vater 3torase and Tharginz
Charze the required amount of hot (120°F to 170°F) D.M. water throusgh

the same catalyst charging boltle and cowmon header into the pcly. The

water thus flushes cut 2l1ll traces of VC1 and catalyst. The hot Lif water

stored in a 42,000 gal., carbon steel, epoxy-lined, API type tank
(PK-20C). The tank is provided with an emersency vent (MH-SP-1/7K-20C),
is insulated and is equipped with an interral heating coil (HE-1/T1~20C)
Tor cold weather operation. Cold V¥ water is heated to the nizhest
required temperature (170°F) before being adced to the tank by Hi-1C.

The hov Dif water is transferred to ihe charging station g rU~-1 & 2C
at a ratg of 200 GPM. Both pumps will be used simultaneously, since
charginz can be carried oul in iwo separate arezs at one time. Rach pump
can spare the other, but with an increase in charging time when only one
pump is operating. Cold DM water can be acded to the pump suction to
control the tamperature of the hot churge DM water. The amount added
will be controlled by a temperature controllers (T-CI-1/PU-1C) enzbling
the charging of hot DM water at any intermediate temperature reguired ;t
catner of the three charping areas

Tane

Juring thoe same rime the hov DM water dis being adaed, the amulsificr

znd buffer solutions will be injecied into the charging line. The emul-

sifier solution will bYe made up in solution tanks T¥-1 to 4C. 7Two tanks

COTIPANY
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oy -

p\“"

tatch of solutio

ner charging arexz ed, so 2

in one tank while being used in tae char

therefore, only one moke-up tark is p

both sclutions zre 300 gal.

anks containiog

Y

equipped with center agitation.

can be used Jor other types of crulsifiers if mere than one type is

1f non-soluble type buffers are required,

/

Tin-situ® similar to the Henry PVC plant operation.

The solutions from the emulsifier and buffer tanks

r"n

into the charge bottles (TK-7 to 9C or TX-13 to 15C).

are D gallon, stainless steel tanks rated at 250 psigz
supuorted from load cells.
nitrogen and the

water being charged into the polymerizer. See the

solution rzquires

rovided por charge ¢

a coil for heating ard cooling

they will have to be :

correct weight of solution pressured into the hot

"ITnstrument"”

nace up

ging oncration. The

little Time,

area (Tr-1C to 12C).
tainless stecl,
The

Trhe buffer mexe-up tank

needed.

1

ced

drain oy groviity
the charge boitles

at 1 5°F ard

The boitles will be pressured with 200 osig

portion

(Sec. 1V) of the manual for details of the weigh system operation.

After the

set for the deszired polymerization temperature. Aciually,

hot waoter and emulsifiers are added the instrument should bve

the contents of

scl should be close to polymerization temperature ugon complation of

Some of the advantages ol the proposed charging method are:

1. The VCl and the catalyst become intimstely mixed before the polymer-
ization begins.
2. At the completion of the charging procedure the lines are all filled
with water.
3. The proposed system using predissolved emulsifiers lends itself to
nm.mf;aasw

sutomatic seguential charging.

a\,\ rw‘ Sty "'..l 1

...la/_.-...\..._.i Alg

i L
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T
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The polys can also e charged using oz "time hornored" neinod o5 Follows:

p Sharge the rzouired amount of hot water trroush - . wng hot
water charising line to the onen manhead. A £illing hoce connection
is provided for each two polys if it becomes nececessary to {111 the
pelys without the waler passinz through the meters.

2. A4dd the recipe amourts of emulsifiers and agitate.

3. Closz the wanhead znd pull the desired vacuum.

L. Charge the recipe amount of VC1 througzh the charging tottle and
charging header. 1t nmight be necessary to withhold scre of the
initial crharge water and add it after the VC1 to flush out the

.charge bottle and lines. 1f caprylyl peroxide or IPP was used in
the catalysv charging bottle, then a waler flush is wmandatory.

The VvCl charging pumps (FPU-11B-1 and PU-6 or 7C) have a discharge pressure

~

of 21,9 psig and 200 psig respectively, while the water charging pumps

(PU~1C and PU-2C) have a discharve pressure of 280 psig. Trerefore, all
ihe charging pumps are able to pump into a poly under pressure even at the

maxilcum charging water temperature of 170°F.

D.M. Vater for 3ezl Flush and water Injeciion System

Hot DM water for the polymerizer agitator seal flush and water injection

system will be supplied by high pressure pumps, PU-3 & UC. The pumps are

v
rated for 32 GPY each, eiving aduibional capacity for the progosed future
full poly ooeration. A heat exchanger (FE-1/PU-3 & LC) is provided in the
recyele line to renove the heat generated by the pumps wren the 1l flow of
water is not being wtilized.

In case of power failure, automatic valves close in the polynerizor wabler

N

injrction supply header. DM waber is supplicd to the agiiator seal flush

e

necder frow the prossure tank (TK-21C) using nitrogen pressure from a high

COMPANY
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vessel rated

2 el A
Srort S3teo LG

dition

Threco
short stop ,

- 5 T
charginz syste

Dressured

line ag

ticn
Lhe operator
merizer.

Xt

aadition to &

tties (TK-23, 26 & 27C) are pr

sre botile for each charging
em will enable the use of ¢

TK-23, 26 &

into the

J—
oY~
arci. Lne

26C are 15 galion,
“he short stop solution is added manuall

polymerizer with nitrogen. A

ovided Jor the addition of liguid

stainless steel tanks rated

< +
sight .

ihe polymerizer or a drop in pressure at the bottle will enable

‘o deb
rere care must
void excessive addition of

Poly Cleaning Svstem

D)

A high p

cleaning. TIh

.

ressure water pump (PU-5C) ha

@ pump is rated at LS

ermine wnen all the solution has been added to the poly-
De exercised a2t completion of the short stcp

nitrogen to the polvmerizer contents.

been provided for polywerizer

GP¥ 2t 6000 psig cischarge pressure. 4

complete cescription of the controls for the high pressure cleaning pump

17“ t.:m

Jet cleaning

waxd

is provided in the "Instrument" area (Sec. IV) of the manual. Two
manual proly cleaning lances will be supplied.
Water headers have been supplied for the future use of the 3Sollcrs Rotor
device. The Scllers nozzles require up to LS GP¥ of water 2% a
men pressure of 6000 uszg A unit is presently being designed Tox us.
ymerizer area of the new expansion.
Meler Calibration
Tre VC1 and Dil water charging meters will ve calibrated by running VC1

or water tlrough the meters iito TK-19 or 25C.

then be punpe
steel tonks ra

a

L N

e

d out to a polymerizer.

ted at 250 psig

dual role as calibration and recovered VC1 charging tanks.

F A

C@L’\.’ ,Z"/:’..,‘\ L

TK-19 & '25C are 1000 gallon,

and Tull vacuum at 168°F.

The contents of the tank can
stainless

These tankg

SOV

Ceon
b

-~
—

\

¢ in

2PANY] 1
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"iorozan Cowsrassor linit

Piph prescure nibtrogen at various levels (200 & 300 psuy, is reeded
Jor pressurizing poly agitator drive heat exchangers, emuls:Ticr charge
bootles, short stop charge bottles, ete. The high pressure nitrogen is
susplied from a Gardner-Denver compressor puckage urit rated at 162 3CFY and
10O psig éischarge pressure. The compressor discharge will ‘be regulated to
vrovide a pressure of 310-325 psig. A pressure reducing station (V~-PA-1C)

is provided to lower the pressure to 200 psig.

4. COMPANY
COMFIDENTIAL
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DY FLOWSHEET

Tlowsheet "D covers the polymerization and blowdown areas. Included
the flowsheet, z2long with layouts for a typical polymerizer and blowdlow
tank arrangement, are schematic diagrams of the various headers at the wop
and bottcn of the polymerizers and blowlown tanks., All of the polymcrizers
are giass lined, carbon steel vessels with bottom entering agitators, PLYS-L
to 15D are L300 gallon vessels -- PLY-15D is a 5200 gallon vessel., All the
polys are intercomnected so that various sized groups of three can be used,
with ©the ruxber of polys per group dependent on the schedule, slurry inventory,

o

oads, raintenance, ete,

I_.l

dryer

The two end groups of polys (PLY-1 to 4D & 13 to 16D) are connecied to

’

ore G000 gallon blend tank for each four polys. The oiher eight »olys are
connected in pairs to four 6000 gallon blend tanks. All of %lhe blowdown tanks
are interconnected so that they can be grouped with the correct polys and blend
tanks, meintaining the three separate production areas throughout}

Charsing Hsader

%]

The polymerizers are serviced with one common 4" charging header equipped

with 3-way valves at each polymerizer., The header has block valves locsted

3
K

between ecach group of two or four polys (as dictated by the blowdown tar

o
":

rrengenent described dbsve), so that it can be divided into three separate

ceions for charging from the three charge areas. The 3~way valves in the

a
N

('[)

charze headers are Continental teflon lined valves with a port srrangcment that

enables the liquid to flow through the valve or into the poly from either

CONFIDENTIAL L]
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Celvreri

D e

incoizn

1.

0G°F. The

L

Socketed vescels rated at 300 psig axnd 7.V, ab
vescels are egaipped with Pniledelphia Gear, model PSE-2M,

size 14-LCO, bovtom entering drive units (DRV-1/PLY-1 to 15D).

%3 1rilk have a 4" stainless steel shaft +o which

is attached one 48" diemeter, 3-blade retreat curve impeller,
Agitation speed is designed for 150 rpm. Each arive unit is

equipped with a Pfaudler oil pressure-cooler unit (nu 1/2LY-1 to 15D).

Lach poly contains two 9" wide, water cooled, becaver tail bafiles set
> >

at 50° to the well, angled toward the oncoming flow.

Bach poly is equipped with a 3" manuel vent line running directly
~o the roof, Abnormal charges, in which the pressure builds up
too rapidly, can be vented through this line. In addition to the
ranual vent iine, each poly has a double insert type rupture disc
assembly. Details of the rupture disc assembly along with a covy
ol the drawing for the assembly are included in the Safety Design
(Sect V ) area of the manual,

The poly manheads are a Lenape quick opening type using only an
C-ring gasket for sealing at closure., The manheads have a design

rressure of 300 psig or full vacuum at 300°F,

Toe pciys are equipped with ball valves on poth the top and
bottom of the vessel with The exception of the charging header.
The charging line to the poly has a plug type valve to help elimincte

any buildup that might occur in the pockets of ball valves, The ball

valve on the poly discharge line is a 4" Pacific "full fiow" type.

- COMPANY
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foy iines snteriag or leaving the polys thet wmay conbtain VO
or otuher hazardous vapors have double valves with a special
vensing arrangoment (V-SP-2-6/PLY 1-15D)., The vens or inspoeciicn
nlete ox ke spoeizl Titting mwust be open to the room whenover a man
is inside the poly.

A poly cleaning alarm sysiem is provided for ecch poly. A
detailced discussion of the system is included in the Safety Decipgn

{Sect. V) arca of the manual,

it must be suitebly aired out with the ventilating

ventilating hose station located at

[
o

lymerizer.

watb

2

by pumps PU-3C & LC,
sezl Tlushing through a separate header systenm.

in 1
I

failure, an automatic valve closes

restricting the limited supply of waber in the emer

~
»

systen: {TXK-21C) for use with agitator seal flushinz

of water injection is controllied with individual rota

poly (F-Cl-1C/PLy-1 1o 151))

and the poly must be closed before the charge is dropped so

N
(Y]

=~

o a 300 pound

@

rotameter valves will not be subjected

3

[0}

5 .
ne D.M,

inje

('+

itting mounted just below the rupture disc flansge,

L]

designed to spray the water onto the botiom of the disc,

keep the ru

Section V).

CONFIDENTIAL

sy

d with a continuous water inject
r is supplied to an injection header at about 300 »
These pumpe also supply vatcer for b
In ca

hie water injection

e

ction water is added to the poLymerszr throszl

The

Before the poly can be safely entered,

i’)

“em {BL-1D).

the floor level is provided

ion system,

psig
cten agitator
se ox

& power

neader,

Tae block valve between the roiaiciers

oo canarl

pressure GroD.

]

v

cial

(29

2

) RN R
¢

Titwing is

ture disc opening {ree of buildup {See Safety Desizn,
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N, - PR - Pt B I < N L ] P o~ . S T 3 - g -
The G0n hotd of the polymerizer Lt nov jackelcd. L oxcor o

' - - - 21 = -yt T
and future Uil noly oporaticn, & special cooling water (MI-C)

- . - - = ] - 2 - et - ml, ~
swray ring cssembly has beon installed on each polymerizer. The

yater will arain by gravity from the gulters into a tank (TX-7D) and
be pumped (PU-5D) intc the cooling water return system.

- 7
Polymerizer - 10D,

Poly 16D is a 3200 gellon, glass lined, jackeled rcachor

3
w
o
1)
o
ju]
ck
W

00 psiz and F.V. at 300°F. The vessel is ecuipped with
a Philacclphia Gear, model PSE-Zi, size 17-4CO, boutcm entering,,
drive cscembly with LV diameter stainless steel shaft projccting
204" from the face of the mounting flanbe and mounting one SLY
diameter, glass-ccated, retreat curve impeller. The design chalt

speed of 133 rpm is obteined by a combination of 2 spiral bavel

gear reducer and a V-belt drive,

Pecause of a lack of experience with agiltation proclems in a
vessel of this size, an a2lternate agitation system has been supplied.
The alternate system con of a sparc 4” diameter szaft projec
964" from the face of the mounting flange, ecuipped with 2-50" dismster,
glass coated, retreat curve impellers, The impellers are located on
centerlines 93 and 26" from the face of the mouwnting flange. MIn extre
set of sheaves is provided 1o operate the allernate agitatlion system
at 125 rpm.

The top head, bottom head and shell openings are the same as those
on the 4300 galion reactors (PLY-L to 15D). The jackch opeaings are the

same except the 5200 gallon vessel has five agitating rozzles(only four

({"‘z”’}:,« Pj;—( L&(

AN l:“l-'(
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will e opbuained in both poly sizes,

or the 5200 gallon

H,

The renaining polynerizer equipment is the same

vessel as it is on the L300 gallon reactors. The polynerizer instrumen

<t

-,
[Wsic]

controle for all <the polymerizers are described in detail in

Inctrument {(Sect. IV) area of the manual .

As descrived earlier, there are two sizes of blowdown tanks - 90CO gallon
tonks (TK-1 & £D) with four polys per tank and 6000 gallon tanks (TX-2 to 5D)

with two polys per tank., Both the 6000 and 9000 gallon tanks are s% ainless steel

clad, vertical vessels aeea.gncd for an allowable working pressure of 19 psig and

Tuil vacuwr at 300°F.

The 6C00 gzllon tarks are equipped with Chemincer Model MIP-50-326, oo
Bp s a2

id [

0

entering, agitator drive units. The drive uni®s have a 2-3/4" shaft mounted wit
one LO" diameter, 4 pitched-~blade turbine operating at 68 rpa
The 9000 gallon tanks are eguipped with Chemineer Model MNP-75-2L&, top entering,

agitator drive units. The drive units have a 3-1/2" shafi mounted with two k2"

The sheft cpeed is 68 rpm. A1 blowdown tank drive units are equipped with
L4
oil pressure - convection cooling units (¥E-1/TK-1 to éD).
ach biowdown tank is provided wmh steam lines for live steam sparzing., Vhen

icw conversion resins are produced, the slurry will be steam sparced (V—D—l/TL—l to> &1,

in the blowdown tanks to remove all the vinyl chloride, The steam will autoastically

v
kS
)
I
0 .
y
h
om
o]
o

be chut off (V-8P-1/TK-1 to 6D) wken the desired slurry temperature i

o

n alarm will sound. The blowdown tank temperatures of the six taaks are recorded
. SIRRE ety
l.'- "‘.)" oL - I'

1 i
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cceuion o

ceoerinition or

ATk s o of rocovery, the slurry is purped from the vlowdoun tanls
o the bDlo. w ey pumps PU-1D, 2D end 3D. A portzble spare pump {(PU-LD)
is provicded toot can be substituted for either of the three pumos throun a seriec
of rnose coanecticns. Thne pumps are desizned To pump out thco tanXks at 2 rate of
225 GFM with a suction pressure of 10" Hg. Strainers (STH-1/PU-1 o 3D) coatein-

In order ©o recuce alr dbuildup in the recovery system, it 3

gown tanks

designei wo pump out with a negative suction pressure; however

necessary ©o break the vacuum to some degree, steam
J & >

-

cre provided on the suction side of the pumns

<o renove

is dzrcirzole to

hout breazking the vacuum with air, The punps are

if it becomes

lines have been Provided at

the top of each blowdown tank for this purpose.
Tecovery ,

Each ... . v v.7ped with a "Ei Pressure” recovery line and a "Poly” recovery
Jine, The "Hi Pressure" recovery lines are stainless steel and the

lines are carbon steel. Generally, recovery will begin af
thz vlowdown Ttanks,
mary foanm tra

oty poly ueing the poly as a pri

Pressure" phace

“

-

in the polymerizer will be accomplished through the

the recovery of

s
=
)]
2]
[
i3
@
; ok
(¢

C.J.s-‘}.'_" 2a

Aroush the recovery line from the blowdown tank
of the entire operation are shown on the recovery flowsheets

cupleined in the flowsheet write-up.

CONFIDENTIAL

the bottom valve of the poly will be closed. Recovery oI
n 7" .
roly” recover

the charge in the blowdowan

“Poly"” recovery

ter the charges have been
Monomer vapor above 30 psig is recovered tnrough the

After completioa of the "Hi

23 .

@

¥ line

cork will be

Complete cdevails

(F and T4) and
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DESIGN CONSIDIRATIONS

Slurry Blerding

3ix 'blend tanks (TX-1Z to 6E) are provided - two for each pécduction
line. The tanks have a flat, sloping bottom with a capacity of ;),614 7l
each. The tanks are constructed of T-30L stainless steel and éeéigned for
atmospheric pressure. “Fach tank is equipped with a side-enteriéé Chemineer
Model SAG-200-342, drive as;scmbly located at the bottom of the’t;nk. The
shaft speed of the 24" diameter, square pitch marine propellef is L20 RPM.
The. units are supplied with a packing gland, 1antérn ring and flﬁéh chamber.
It is important to keep flush water on at all times using the ;dtameters
provided (F-CI-1/TK~1E to 6E) to maintain the proper flow. Ig'cgse of a
power failure, 2ir can be injected into the bottom of ‘the tank.to assist
in agitation. °

Basket strainers (3TN-1/TK-1E to 6E) containing l; mesh screen wire are
provided to remove any large lumps from the slurry. These bagkéts will have
to be checked 'regularly and cleaned as necded. The slurry circ_'t'Jlatdng return
line is designed so that the slurry stream returning from the dryers does
not exit into the basket strainer, thus reducing con51derably'the problem of
overflowing strainer baskets.

To provide ventilation and minimize the chance for VC1 vﬁpofs to accumu-
late, each tank is equipped with a fan (BL-1/TK-1Z to 6E). Eacﬁffan is designed
to pull 1660 SCFM fan at a 5" W.G. static pressure: Each tgnkﬂis provided. with

an air ventilation inlet so a vacuum will not be pulled on thé.tank. A filter

(FIL-1/TK-1E to 6E) is installed on each ventilation inlet to prevent con-
F\(\ﬂr 1ru'<7

AT RGN
Separate inlet lines are provided for slurry flow from the blﬁ;oowhhtaﬁks‘- f‘a

tamination of the slurry.

poly wash down, and the dryer rceirculation system. The dryer°recirculation

I 3
lines are manifolded to permit slurry to be recirculated from either dryer to -

the proper tank. LCON?EDENTIAL ' T

NGC35871
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Four slurry pumps (I.DU-IE to L43) are supplicd to feed the three dryers.
Only three will ve use¢ at a time and the fourth is a spare. The spare

pur

g

(14

is rortadble ard can quicxly replace eliirnsr of tre Lrrgs slurry fumis

B
]

through a svstem ol roses and quick-connect fittings. The pump discharge
lines are manifolded to enable the use of either dryer with any of the blends

tanks.

J.W.G.
. 3=15-67A
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B & FAY FLOASHERTS

Design Considerations
General

The monomer recovery system was designed to handle the recovery from 32 pearl
charges per day with 3500 pounds of monomer to be recovered from eath charge. This
design is based on 16 - L300 gallon polys converting 75% of the charged monomer to
polymer with a 12 hour turnarcund eycle.

Recovery time will be approximately 30 minutes per charge. Recovery is
accomplished in three levels - "hi pressure", "intermediate pressure" and "low
pressure.” .

The prcssure of the recovery vapors determines the recovery level. All
recovery vapors above 30 psig are considered "high pressure" recovery.

Recovery vapors 30 psig down to O psig are called "intermediate oressure"

\
and vapors from O psig to 3.L4 psia are "low pressure' recovery. R

Refrigerated water at 35°F is used to condense the desuperheated monomer at
25 psig and 55°F to L5°F in a shell and tube condenser. The vapors which are not
condensed at L5°F and 25 psig are compressed and condensed at 85 psié. Any non-
condensables are vented to the atmosphere.

The refrigerated water is supplied by an ice reserve unit.

) o mar
§ Sy
- s e o b4

Descriptior of the Recovery System :

. ‘;1" 4" 1'!
1 K
"Hi Pressure® Recovery thru the Polys _LJLJJSELLJLJ Jﬁde

Monomer vapor (above 30 psig) is recovered through the empty pély after the
charge has been blown down using the poly as a foam trap. The monomer from the
polymerizer passes throuzh a 500 gallon centrifugal knock-out ‘separator, SE—6?
(common to all polys) through a 10,000 gallon surge ténk (TX-7F) which serves to
disengage liquid or solid carry-over and dampen the pressure fluctuations during
recovery. The vapors are thén passed through a filter to keep the recovery cooler-
condensers clean. After the filter (FIL-SF or 6F) the vapors pass through a con-

trol valve (V-D-2/CN-1F) such that the total recovery vapors to the deguperheater

CONFIDENTIAL 11
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(HE-2F) and monomer vapor condenser (CN-1F or 2F) will not exceed the capacity
of the condenser. The total vapor flow is measured across an orifice (OR-1/CN-1F)
and corrected for temperature ard pressure. The vapors then flow through Hil-2F
where they are cooled to S5°F, to CN-1F or 2F, to be condensed the% to OR-1F
where the water settles out and is drained pericdically to TK-3F. ‘The recovered
liquid VC1 flows by gravity from DE-1F to the recovered VCl storage tanks TK-1F
(or 2F) outside the building.

When the recovery vapor pressure falls to 30-35 psig, the poly is isolated
and the system is switched from "high pressuré" recovery to "intermeaiate pressure"
recovery by opening the blowdown tank recovery valve. The isolated poly is
recovered separately but simultancously through CM-3F or LF.

"Tntermediate Pressure® Recovery from the Blowdown Tanks

v

The monomer .vapor, 30 psig to O psig, from the blowdown tank passes through
one of three 500 gallon centrifugal knock-out separators (SE-1F-3F). The recovery
vapors from these separators are combined and passed through a high-efficiency
water-sprayed separator (SE-6F), a filter (FIL-3F or bF? and then to.the com=
pressors, CM-2F (or L4F) where the recovered monomer is compressed to 30 psig and
delivered to the desuperheater-condensing system.

%Low Pressure” Recovery

The recovery vapors (Opsig down to 3.4 psia) are treated the same as inter-
mediate pressure recovery except that after the 500 gallon separator, the water
spray separator and the filter, the VC1l vapors pass te the vacuum pump, CH-1LF

(or 3F) to be compressed to O psig, to the compressor CM-2F (or LF) to be compressed

RGN I N

to 30 psig and then to the desuperheater-condensing system. S T

p a fuomE s, -
oly Recovery .&J“’ : L]ujhfdm

u._}J“

"Hi pressure'" recovery from the poly is for emergencies only and is the same
as charge recovery but direct from the polv with a full or partial charge in the

poly. '"Intermediate and low" pressure recovery cf the poly is effected from the

NGC35874
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Yempty™ poly after it is isoleted at 30-35 psig. The poly is recovered the same
as the charge in the blowdown tank except without a 500 gallon separator or a
water spray separator. The vapor from the empty poly passes directly to a filter,
(FIL-1F or 2F) and to a éompressor, CM-LF,. for "intermediate pressure" recovery
or to a vacuum pump, CK-3F, and a compressor CM-LF, for "low pressufe" recovery.
After compression to 30 psig the poly recovery vapors are combined with the blow
down tank or ‘“charge" recovery vapors f{rom compressor CM-2F and piped to the con-
densing system, etc.

Vacuum Pump-Compressor Section

The following describes either poly or charge recovery.

The "intermediate pressure" recovery uses a liquid ring or liquid piston
compressor and its associated equipment. The compressor (using water as the

\

compressant) is a "water sealed," rotary compressor which is held in a by-passed
(V-3P-1/CM-2F or LF open), unloaded (V-5P-L/CM-2F or LF open) running status
when not being used. When the recovery vapors are switched to the compressor,
the by-pass line around the compressor is closed (V—SP-;/CM—ZF also &-SP—b/
CM-2F) and the seal water addition is increased (V-SP-3/CM-2F open) to form a
water ring or seal in the compressor. Some seal water (5 GPM) is continually
pumped to the compressor even during the unloaded part of the cycle.

The pressure at the suction of fhe recovery compressor will range from a
high of 30 psiz to a minimum of about O to -2 psig during "intermediate pressure"

recovery. The recovery vapors are compressed to 30 psig and p:ped upstream of

bl \k"
‘0
pressure recovery system. !1
This means that recovery vapors from the compressors will be sentG-QNfu;ENT‘AL

to the desuperheater. Only the high pressure recovery system flow will be

the orifice (OR-1/CN-1F), but downstream of the throttling valve on the high

throttled in the event that the total capacity of the recovery monomer condenser
is exceeded. This throttling should cccur only very rarely and wheh i does,

will probably last less than one minute. . 1

CONFIDENTIAL,
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The suction pressure to recovery compressor (2nd stage) is not allowed to
drop below -2 psig curing recovery. This minimum suction pressure is maintained
by recyeling recovery moncmer vapor from the compressor discharge as needed
{via V-D-1/CM-2F or L¥).

When the recovery monomer vapor pressure has been reduced to about O to -2
psig at the separator, "low pressure" recovery is started.

The low pressure recovery system includes a vacuum pump connected in series
with a compressor and its associated equipment. The vacuum pump is also a water-
sealed rbtary compressor, but of a different design and capacity than the compressor.
During the "intermediate pressure" recovery the recovery vapors by-pass the vacuum
pump which is maintaired in the by-passed, (Vv-sP-2/CH-1F or 3F open), unloaded,
running status until required. -

\

When the system is switched to two stage operation of "low pressure'. recovery,
the by-pass around the vacuum pump is closeq and the seal water addition is in-
creased (V-SP-L/CH-1F open) to form a l3quid seal in the pump. The seal water
discharged with the compressed vapors from the vacuunm pump is used té water seal
the compressor, thérefore, the additional seal water to the compressor during the
"intermediate pressure" recovery is stopped. The vacuum pump suction pressure
ranges from 15 psia to about 3.4 psia during "low pressure” rccovery. When the
pressure at the blowdown tank separator reaches about L4 psia, recovery is complete
and the blowdown tank or poly is isolated from the recovery system.

At this point, recovery is complete so the vacuus pump and compressor are
both unloaded of the seal water which forms the liquid ring seal and the gas Sypass
valves are opened. This unloading results when the inlet seal water is reduced l
and the unloader valve V-SP-4/CM-2F or UF allows the seal water to drain from the
2nd stage compressor housing. A relay holds the system unloaded until the inlet

pressure exceeds 30 psig on the next recovery charge cycie so it will not load

valves.

CONFIDENT i
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up when the gas in the separat.or SE~1/CM-2F or LF equalizes through theg bypass », RL]
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The vacuum pump-compressor set (CM-3F & LF) used for "intermediate" and
“low pressure" poly recovery is identical to the vacuum pump-compressor set
(CM~1T & 2F) useﬁ Tor “intermediate" and “low" pressure recovery of the charge
in the blowdown tank and can be used as a spare for CM-17 & 2F if they are out
for repair or maintenance.

The recovery vapors from both the poly recovery and charge recovery are
handled in the same way thrbugh the vacuumpump-compressor sets.. The vapors from
charge recovery and poly recovery are combined in a common header and flow to the
desuperheater-concenser system.

Desuperheater

All monomer, whether from "high pressure!, "intermediate pressure" or "low

pressure" recovery, is passed through a shell and tube desuperheater (HE-2F).
.

The refrigerated walter on the shellside of the heat exchanger is throttled to
control the recovery vapor temperature leaving thé desuperheater at about 55°T.
Some water vapor will be condensed in the desuperheater.
Condenser

The desuperheated recovery monomer vapers pass t0 & shell and tube recovered
monomer condenser (CN-1F or 2F). The refrigerated water on the shellside is
throttled to control the condensing pressure at about 25 psig. The condensing
temperature range will be about 55°F to L5°F. |

All the condensed monomer and water is gravity drained to a decanter, DE-1F,
and then to one of the recovered monomer storage tanks TK-1F or TK-2F. One storage
tank will be used to collect condensed recovered monomer whilé the other is uéed
for charging the recovered monomer back into the polymerizers. The water ié
drained from the decanter as required and from the recovered monomer storage tanks
prior to being switched to wmonomer charging. This water saturated with monomer

is stripped of monomer in TK«3F and then drained to the sewer.

{ ° ,: PRNS
CONFIDENTIAL T
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Vent Systen

411 vapors which were not condensed in the monowmer condenser are sent to
the vent system. The recovery vent system consists of a high pressure cowmwpressor
(CM-9F), vent conderser (CN-3F), vent gas analyzer (GA-T-1/CN-3F), back pressure
control valve (V-D-1/CN-3F), and flow transmitter (F-T-1/CN-3F).

The vapor to the vent system is compressed to about 85 psig and-then passed
through the vent condenser. The monomer condensed at this pressure is added to
the condensate stream from CN-1F or 2F which drains to the monomer storage tanks
via DE-1F. The noncondensibles are analyzed for oxygen before being vented to the
atmosphere by throttling across a back pressure cont%ol valve., The vent flow rate
is wmeasured across OR-1/CN-3F.

Seal Water System

The seal water or compressant requirements for both ‘vacuum ﬁump—compressor
systems are handled by the seal water system. The seal water system cogéﬁsts of
a seal water hold up tank, TK-6F, seal water pump, PU-3F (or7F), and the seal
water heat exchanger, HE-1F. The seal water sysfem is a closed loop. water system
with any excess seal water sent to the water stripping system.

The seal water from the compressor is separated (3SE-1/CM-2F or UF) from the
compressed monomer vapors and sent to the seal water hold-up tank. -The seal
water is pumped from this tank through the seal watér heat excharger and back to
the vacuum pumps and compressors. The seal water cooler is a shell and tube
exchanger with coocling water on the shellside. As the seal water lével increases
in the seal water hold up tank, TK-6F, the excess seal water is sent to the

© water stripper, TK-3F.

Water Stripping System

The water stripper system consists of a stripping tank, TK-3F, with a

steam heater and a pump-out pump controlled by a level controller on the tank.

_COMPANY
CONFIDENTIAL CONFIDENTIAL
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411 water saturated with monomer vapors must be sent to the stripping system
before being drained to the sewers. The mcnomer vapors are siripped from these
waters by heating the saturated water ana recovering the released v;pors through
one of the vacuum pump-compressor systems.

Chilled Vater System

Refrigeration water is supplied by an ice reserve system. 3Since heat
removal loads are periodically swinging from almost no load to peak lead, refri-
geration requirements must do the same. During no load an ice reserve system
will build ice. At the peak load of approximately 300 TR the ice can be melted
to supply the demand. This type of system allows the refrigeration equipment
to maintain a stable refrigeration load of approximately 100 TR and reduces the
capital expense of buying equipment sized for peak capacity requirements. The

'
refrigerated water is pumped in a closed loop through the iée reserve unit where

it is cocoled to 32°F and back to the users, HE-2F, CN~lF or 2F and CN-3F.

: PETE
Q_‘Q?\. 4
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1)

2)

3)

Recovery Level

"Hi Pressure!

above 30 psig

"Intermediate
Pressure®

30 psig down
to O psig

"Low Pressure
O psig down
to 3.4 psia

Charge Recovery

From: Blowdown Tank

Thru: Poly (L300 pal.)
SE-6F (500 gal.),TK~7F
(10000gal.. ),FIL-SF (or 6F),
RE-2F & CN-1F or 2F, to:
DE-1F & TK-1F or 2F

From: Blowdown tank {poly
isolated) Thru:SE-1F,2F or 3F,
SE~5F (water spray),

FIL-3F (or LF), CM-2F

(1-stage compression),

HE-2F & CN-1F (or 2F),

to: DE-1F & TK-1F (or 2F).

Same as "intermediate
pressure' except Thru:
CM-1F & 2F (2-stage
compression, 3.4 psia to
30 psig).

CONFIDENTIAL"

Poly Recovery

Emergency only-same
route as charge recovery,
but direct from poly
containing a full or
partial charge.

From: Isolated poly
Thru:

FIL-1F (or 2F), CM=LF
(1-stage compression),
HE~2F & CN-1F (or 2F),
to: DE-1F & TK-1F (or 2F).

Same as intermediate
pressure except Thru:

CM=-3F & LF (2-stage

compression 3.l psia
to 30 psig).

COM:PANY
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YG" AND "H" FLOWSHEETS

‘

DESIGN CONSIDERATIONS

General:

Flowsheets “G" and "H" show the equipment required for the drying of %he
resin produced on "D" flowsheet, These flowsheets, "G" and "H", are identical
in form, differing only in size of equipment and design capacity. Flowsheet "G"
and its material balances and equipment specifications are for a dryer nominally
rated to produce 8,000 pounds per hour of dry resin, while "H" flowsheet and its
material balances and equipment specifications are for two dryers nominally raited
to produce 5,000 pounds per hour of dry resin. per dryer,

Process Description:

Each dryer is fed from its own slurry (G-7) circulation system which originates
on "E" flowsheet. Approximately 125 gpm is pumped into each circulation line at
the blend tank area and a controlled flow from this igs fed to a.centrifuge with
the balance returning to the blend tank of origin.

For simplicity "G" flowsheet will be described. The same description wil
apply to "H" flowsheet,except for size, if the equipment item number references
are changed from "G" to "H" and the quantity of each item doubled.

The slurry feed to the dryer passes through a control valve (VD-1/CE-1G),

a magnetic strainer (SE-1G), and a sparge type heater (HE-3G) before discharging
into the open feed Tunnel of a Bird Continuous Solid Bowl Centrifuge (CE-1G). A
torque controller (TOR-CRA—l/CE-lG) regulates the slurry feed control valve to
maintain a constant load on the centrifuge gear unit, A complete descripbion of
the torque controller operation is given in the INstrument section - "% -,

The effluent from the centrifuge is discharged to the industiii.

suitably trapped to remove suspended solids,

The wet PVC solids discharges from the centrifuge continuously to a Syntron
Vibrating Feeder (CV-1G) which conveys the wet solids into the First Stage Dryer
(DR-1G). A rotating cage (FL-1G) located in the conveyor trough helps even out

Qs T ag“{
the flow of solids to the first stage dryer. U0 PR

CONFIDENTIAL, o “i 1

NGC356882



The First Stage Dryer (DR-1G) is a flash dryer. tside ambicnt air to the
First Stage Blower (BL-1G) passes through a two stage filter (FIL-1G) %o renmcve
dust. The air is then tempered by a heater (HE-1G) which has a face and by-pass
control system to give a constant 100°F imput to the blower. The blower discharge
is heated by a finned-tube type air heater (HE-EG), as required by the temperature
control system, and passes next into a stainless steel plenum. The hot air plenum
is designed with walk-in doors for cleaning and is designed and suitably reinforced,
for an internal pressure of 8" W.G. maximum. The heaters and plenum are insulated
suitably for safety and economy at a maximum internal air temperature of 350°F,
The hot air is discharged from-the plenum through a bell-type discharge in the
Plenum top at a sufficient velocity to disperse and entrain the wet PVC solids
introduced by the Syntron Vibrating Feeder (CV-1G). The first stage dryer duct
is designed to have zero static pressure at the feed point. The pressure balance
in the system is attained by using an inlet blower (Bﬁ-lG) to compengate for the
system pressure drop up stream of the feed point or throat and an exgaust blover
(BL-3G) to supply the pressure for that section of the dryer downstream from the
throat, From the feed point, the hot air and PVC solids pass into a low velocity
section of vertical duct and then into a high efficiency cyclone (SE-2G) which
removes most of the powder from the air. The temperature of the air leaving (sE-2G)
is contreolied by a temperature controller which varies steam to part of the coils
which make up HE-2G,

The powder collected in the high efficiency cyclone (SE-2G) discharges

constantly through a screw conveyor (CV-2G) into a second stage conveying-drying

system (DR-2G). The screw conveyor has a hinged plate type pressure SCBOW%NY
A

the discharge end so that it acts as an air lock, P«]‘;\L_
The Second Stage Dryer (DR-2G) is a suction conveying systenm ig%m:glpugside

air is drawn in through a two stage filter (FIL-2G) and heated by an air heater

(HE-L4G) before the partly dried powder is introduced by the screw conveyor (CV-2G).

A high efficiency cyclone (SE-3G) recovers the dry powder,

L .

The air from (SE-3G) is exhausted by a stainless steel exhauster (BL-2G) ~
, CE T
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which discharges into the duct carrying exhaust air from the first ztage dryer.
The combincd air exhaust from both drying stages is further cleaned of finc
dust by a multitube dust collector (SE-LG) of the "Acrotec" type belore being
discharged to the aimosphere by the main dryer exhauster (BL-3G). The Tines
recovered by SE-LG can be discharged as a separate product or blended back into
the discharge from the cyclone (SE-3G).

The cyclone (SE-3G) produet discharges continuously through a screw conveyor
airlock (CV-3G) to a pair of screeners, (SCR-1G & SCR-2G) which can be operated
either separately or in tandem. A magnet 1s installed above each screen to
collect any magnetic tramp met;l. Tailings from the screens are collected in
drums and further processed on Flowsheet "J"., Product from the screeners is
conveyed by a suction conveying system (BL-LG) to a cyclone type collector (SE-7G)
which can discharge through a screw conveyor airlock (CV~5G) to either of two
resin bins (TK-1G) or (TK-2G). This is the only point where the lerge and small
dryer systems differ; the two smaller dryers as depicted on "H" flow;heet have
a special airlock valve (V-SP-34& LH) instead of a screw conveyor due to the
lower drying rates. The discharge of BL~4G is into the storage bin, thus, any
resin that is not separaéed in the collector still goes into the bin. In order
to switeh from one bin to the other, the duct-work at the bottom of the collector
SE-TG, as well as at the discharge of blower BL-4G, must be chenged to the proper
tin.

Two storage bins (TK-1 & 2F) are provided for each dryer system. The bins
are constructed of carbon steel and all surfaces gfposed to resin are epoxy cocated.

Each bin is equipped with a fluidizing system consisting of a flﬁﬁz}\nﬁﬂpad 2Rdy Y

RS AP

SERTIAL

a fluidizing air source. -

iﬂﬁ%}ii?

The bins can be used as secondary dryers by fluidizing with hedted tﬁ

be fluidized to aid in the transferring of resin from the bins. The Roots
Connersville (CM-1G) air compressor supplies air to both bins and is ecquipped

with a heat exchanger (HE-5G) for cooling and heating the air as needed., CM-1G

N
is also equipped with an inlet filter-silencer, discharge silencer, relief valve,
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high air temperature switch, and low oil pressure switch.

A Day dust collector (SE-5G & 6G) is mounted on each bin with & storage
bin exhaust bplower (BL-5 & 6G) located on the discharge line from the dust
colléctors. Generally, it will be necessary to have either storage bin cxhaust
blower running, depending on which bin is being used, for the purpose of
relieving back pressure in the bin. At timeé it msy be necessary bo have both
blowers running because one bin is £i1ling from the dryer and the other
fluidizing for drying or transfer. Each bin is equipped with two sampling
points, one near the bottom and the other aboutb 2/3 of the way from the bottom.

A1l parts‘of the drying s&stem from the ocutlet flange of the air heater
(HE-2G) up to the multi-tube dust collector (SE-LG) air discharge stack are
stainless steel. Galvanized steel is used on the multi-tube dust collector

alr discharge stack.
L}
The dryer is interlocked so that failure of any equipment motors down-

stream of the centrifuge will cause the feed valve (V-D-1/CE-1G) to close but
allow the centrifuge to run. Excessive torque or vibration will automatically
shut down the centrifuge motor, A panalarm is provided %o indicaﬁe the source

of trouble in the system.

t\;,;l‘:;‘ Gouti e el U 8 .M. -
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"J" FLOWSHEET

Gencral

The bulk handling, bulk storage, vacuun cleaning unit, and packaging
systems recuired for "Pearl' type PVC polymers are outlined on this flowsheet.
Facilities in addition to those already in existence, are provided for bulk
storage of FVC, for batch transfer to hopper cars or trucks, for semi-continuous
transfer to the bagging station (PX-1J) and for transfer to the compound line

hoppers on "K" and "N" flowsheets.

Bulk Handling and Storage Systems

The heart of the bulk handling system is the. “"Graun-Flow Package' which is
outlined on the flowsheet with broken lines, This system was designed and
supplied to meet specifications S-L4337 and S-462)1 by the Material Handling
Dept. of The B.F,Goodrich Company.

The Granu-Flow system shown consists of three pr;ssure storage §%los
(TK-1J thru 3J), each of 7000 cu.ft, capacity with all controls and auxiliary
equipment required to operate the silos as pressure transfer vessels.,

This is the first time silo storage units have been installed at the Avon
Lake plant that function as pressure transfer vesseis. Similar units have
been installed and are in operation at the Long Beach plant. The operation of
the Granu-Flow pressure silos as conveying units follows Tthe same procedure
as used for the regular, smaller Granu-Flow transfer units. The three silos
have available to them two separate blower packages (CM-1/TK-1J & CM-1/TK-27),
capable of supplying air to any two of the silos_at any time, Thus, the two
selected silos are capable of conveying resin vhile the third cannot. Also,
when the silos are being used to convey, resin cannot be transferred into them.

Each blover package consists of a LO hp and a 75 hp blower receiv%@?&?ANY

through cooling and heating coils. During required cooling, the coG@N%kDENIlAL

the capability of cooling 1600 C.F.M. of air from 250°F to 140°F when supplied

with 38 GPH of cooling water. During the heating cycle, the samea;600 C.F.M.

of air may be raised from 52°F to 1UO°F when supplied with steam at lBO.P.S,f.g
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As mentioned previously, the Granu-Flow system functions as a resin conditioner
as well as a resin conveyor, During the conditioning cyecle, both blovers
operate for the required length of time. When conveying only is reguired,
the 40 HP blower is the only one used. The silos are housed in a building
above a rail siding, with heating facilities adequate to maintain a 50°F
minimum temperature around the silos in winter.

The resin will be received from the dry product storage bins (TK-1 & 2G
and TK-1 to LH) by means of three Gramu-Flow conveying units (CV-1 to 3J), one
for each drying line, The coﬁveying units consist of three 50 cuvbie ft. Granu-
Vessels with individual control panels and a transfer rate of 15,000 pounds
per hour per unit.

Two blowers (BL-A/CV-1J and BL-B/CV-2J) are provided to supply air for the
conveying units, allowing only two of the three units to be operated at any
one time. A series of "start", "stop” and selector switches are 1oé;£ed on
a panel at each unit. A complete operating sequence list and typical panel
face diagram is shown on the "J" flowsheet. The units are equipped with a
counter, The counter is set at the beginning of the sequence to the number of
batches to be conveyed. The system then cyeles until the counter counts out
and shuts the system down,

The transfer units are connected directly to the individual drying lines and
cannot be used interchangeably. A manual disconnect station with quick-coupled
hose is located on the outlet manifold from the transfer units to minimize
contamination problems. When material is to be transferred into a silo, the
selector switch on the control panel for the sileo to be filled must be set in
the'“Receive" position which will automatically set the valves at the silo to
the proper position, the hose comneection must be made to the silo £ill line, then
the transfer system at the origin of the transfer can be started. A similar
manual disconnect station is located on the outlet transfer lines from the silos.

AN
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Packaging System

The packaging system consists of one bagging line with a maximum
capacity of 480 fifty pound bags per hour. Resin is carried to the
packer by a Cranu-Veyor conveyor (CV-LJ) equipped with urethane foam
air pads. The packer (PX-1J) is a dual spout fluidizing type with an
anticipated accuracy in the range of + 2 ounces on 95% of the weighings.
During the filling operation, the resin flows from the storage bin through
a transistion hopper into a pfessure chamber where the resin is fluidized
prior to delivery into the bag. The pressure chamber 1is separated from the
transistion hopper by a butterfly valve. After filling, the resin is cleared
from the spout by an automatic purge after which an automatic timer-controlled
tilting bag ejector discharges the filled bag. A portable scale (8C-1J) is

R

supplied to check-weigh bags of resin.

" Tailings Handling System

This system is designed to dispose of tailings accumulated from the
product screeners (SCR-1G & 2G) and (SCR-1H to LH).‘ Drums of tailings are
sucked into a suction conveying system by (BL-1J), collected by (SE-1J) and
discharged to a screener (SCR-1J) which scalps out coarse material and makes
two product cuts which are collected in 2500 ib. capacity hcppers (HPR-1J
thru 4J)., From the hoppers the PVC is bagged by a screw type bagger (PK-1J),
palletized and stored in the warehouse, The dz-un}s of tailings Lrom the tailings

screener (SCR-1J) are disposed of as scrap. A portable scale is required at

R g’v'\’T
this location to check weigh bags of resin., , I
R T2 aE.Y
Vacuum Cleaning System Lf,vv;ag;-j e Lis LLRL

A central vacuum cleaning system (VCS-1J) is supplied with outlets conveniently
located around the dryer areas. The system provided is a Hoffman Vacuum Producer
rated at 250 CFM @ 7" Hg, vacuum. The system has enough capacity .so that vacuum

-

hoses can be used intwo qifferent locations at the same time. The outlets are “1
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"W FLOWSHEZT

DESIGN CONSIDERATIONS
General
The Avon Lake General Chemical Plant ‘has been plagued with difficulties
in the polymerization reaction as a result of organic contamination in the
process water. The equipment shown on "W" flowsheet represents the first step
in a two phase operation to insure finél process water free of contamination
which will be able to meet the necessary polymerization and operating requirements.
In general, the system consists of a clarifier unit (WS-1W) to partially
remove suspended organics in the form of bacterial growth from the incoming Avon
Lake city water (lake Erie water); a filter to remove submicron particles (FIL-1W)
which passed through the clarifier; and a pair or activated carbon filters to
reﬁove free chlorine and dissolved organics (FIL-2W & 3W). The equipment as speci-

fied, is designed to clarify and filter water at rates up to 400 gpm.

Clarifier System

The clarifier system consists of a package chemical feeder (Ferri-Floc unit)
10 provide the necessary ferric sulfate (TK-1 & 2W) and caustic (PU-3W & W) for
the 400 gpm Permutit clarifier (WS-1W). The clarifier was originally installed
at the Henry Plant and moved to the Avon Lake Plant for the 1966 Resin Expansion.
The system alsoc contains a vacuum chlorinator to kill the biclogical organisms
Pricr to the Ferri-Floc addition step.

City water is pumped into the clarifier from existing pits (Pit nos. 1 & 2).
In the clarifier mixing zone, the city water is treated with chlorinated vwater
and Ferri-Floc solution. The precipitate and residue in the form of a sludge is
concentrated and "blown off" from the sludge zone of the precipﬁtator on an adjust-
able time cycle (TM-2/WS-1W). The addition of the chemicals to ihe clarifier is
accomplished through an automated system on a timed cycle (TM—l/WS-lW) based on

flow measurement (OR-1/WS-1W) and control (F-CR-1/WS-1W) of the city water to WS-1W.
. COMPANY
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After leaving the clarifier, the clarified water (W—lSCLj enters a nold
or surge tank (TK-4W). TXK-LW is an existing 1000 gallon tank for use in the
modified water treatment system. Any excess flow of clarified water that cannot
be accommodated in the filter system flows to the cooling tower.coid well as
make-up water.

Filter System

The clarified water is pumped (PU-5 & W) through a series of two types of
filters., The first set of filters is made up of two existing R. P. Adams automatic
filters rated at 200 gpm in parallel with a new, fully automatic R. P. Adams Poro-
Stone Filter (FIL-1W) also rated at 200 gpm, giving a total filtering capaéity of
400 gpm. The unit is complete with a diatomaceous earth filter aid precoat system
and a set of autcmation accessories including an ATC card operative program timer.
The Adams filters are designed to remove any suspended solids remaining after
coagulation with ferric sulphate in the clarifier. ¢

The second set of filters (FIL-2 & 3W) are a dual activated.cafgén filtering
system for removing dissolved organics and free chlorine at the design rate of 400
gpm. The system is of the series, counter-flow design interconnected in such
‘" a manner that either filter may serve as a primary unit with the remaining filter
serving as a polishing unit, ZEach unit is capable of carrying the.entire load
while the other unit is being recharggd. Upon re~entry into service, the freshly
filled unit becomes the polishing unit. Counter-current operation utilizes the
full adsorption capacity of the carbon and insures high quality éffluent continuously.
The filter media is a macroporous granular carbon of bituminous coal origin, as
brovided by Ilco. Complete operating imstructions ;;e provided in the Illinois

Water Treatment Co. booklet. A spare charge of carbon should be maintained in

inventory so that spent carbon can be replaced without delay.

I

. COMDENTIAL
3/20/67BQ
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"X" FLOWSHEET

DESIGN CONSIDERATIONS
General

‘The second step of the two phase water treatment operation as mentioned in
the "W" flowsheet write-up consists of reducing dissolved electrolytes in the
clarified water by means of the existing demineralizing equipment plus additional
and replacement equipment.

Water quality of 1,000,000 chm-cm resistivity and 0.5 ppm max. 02 will be
produced for polymerizer charging the the new expansion area (BLDG-46L4) as well as
in the existing charging areas of.the plant, In addition, the equipment capacity
is such that it can provide D.M. water for the entire existing plaqt polymerization
capacity including the 1966 expansion plus an additional future expansion of 16-L4300
gallon polys in BLDG.-46L4.

Dual Bed Unit

!

Clarified water from the "X" flowsheet equipment flows into the dual bed units
consisting of two existing units and cne new unit.- The new dual bed unit (WS-1X)
consists of a strong cation-weak anion exchangers capable of producing 200,000 gallons
per day at an average flow rate of 170 gpm (20 oper. hours per day) and a maximum rate
of 200 gpm. In parallel operation with the two existingAdual bed units (60 and 170
gpm each), the new unit gives the entire system the capability of p;oducing at a
maximum rate of L4OO gpm.

Vacuum Degassifier

After passing through the dual bed units, the water enters the vacuum degassifier
(WS-EX). The vacuum degassifier replaces an atmosphexic degasser constructed of
wood staves. There was evidence that the old unit was contributing directly to the
organic fouling problem mentioned in. the "W'" flowsheet write-up. The new unit consists
of a k' diameter, 16° straight shell tower rated at 75 psi and full vacuum complete
with the necessary evacuating equipment, 7The effluent from WS-2X ﬁill contain not

more than 0.5 ppm O2 and not more than 15 ppm CO2 vwhen treating effluent from the

e -~ % 1".7
e

‘ 6‘ ".' " Ju}li: L
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Intermediate Storage

Because of the increased flow capacity, additional surge tank capacity wvas
put into the system. A 30,000 gallon carbon steel, epoxy lined, cone roof tank
(TX-1X) was installed to supplement the existing 22,000 gallon sump. TK-1X is
equipped with a heater (HE-1/TK-1X) to prevent freezing during the cold weather
months. The level in the tank is controlled (L-T-1/TK-1X) by closing off the flow
from the three dual bed uni£s (v-D-1, 2 & 3/TK-1X) to the degassifier. The effluent
flow from TK-1X is maintained to the sump by a level controller (L-C-1X) operating
a valve (V-D-2X) in the transfer line. At low level, the same level controller shuts
down the transfer pumps from the sump. One additional sump pump (PU-3X) rated at
éOO GPM was added to bring the pumping capacity up to 40O gpm.

The quality of water from the two step demineralization system should have a
resistivity in excess of 100,000 ohms with a 02 content of 0.5 ppm or less. Water
of this quality can be used as process flush water in the polymerization!énd drying
areas of the plant. The design of this part of the improved system was based on an
average demand of 87 gpm. Care should be exercised to prevent this water from being

used for unauthorized purposes.

Mixed Bed System

Additional capacity was added to this area in the form of a mixed bed polishing
demineralizer capable of producing 200,000 gallons ber day at an average flow rate of
160 gpm and a maximum rate of 200 gpm. As with preceeding areas, this brings the
capacity of the mixed bed system up to 400 gpm.

The mixed bed units discharge into an existing é0,000 gallon storage tank ("beer”
tank), Additional storage caéacity was added to the system f;r the storage of the
polished charge water; however, the new 40,000 gallon tank (TK-20C)} was located
next +to the new polymerization dbuilding (B-46L). The tank is equipped with a level

controller (L-CI-1/TK-20C) to shut off the incoming water when full, A more complete

description of the tank is included in the "C" flowsheet write-up.

»
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Water quality is measured at three locations with recording conductiivity
instruments. Water conductivity is measured and recorded at the dual bed system,
at the mixed bed units and just before the heat exchanger (HE-1C) for the hot water
storage tank (TK-20C). The instruments on the demineralizing beds are provided with
the units. The conductivity instrument (CD-CA-1/HE-1C) at the storage tank sounds
an alarm and should make it possible to keep poor quality water from cntering the
tank, The charging water in TK-20C has a gquality of 1,000,000 ohms resistivity

and 0.5 ppm O, at normal operating conditions,

2
~Regeneration

A1l the new units are designed for automatic regeneration, with the regenera-
tion cycle being initiated manually after notification by volumetriec or conductivity
meter alarms. The regenerant addition system consisting of acid (Hgsoh) and caustic

]

pumps and tanks serves both the dual bed and mixed bed units., Interlocks are provided

i - to prevent simultaneous regeneration of the units.

COMPANY
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ROCESS FLOISHYETS

Letter Dvig.lio, Flowsheet Title
A T G-10627B Mester Flowsheet (Block Diagram)
B-1 G-2960P Tank Farm
C G-10620E Charging Systems
D G-10630D Polymerizetion and Blowdown
E G-10631C Slurry Blending
F ¢-10632C Monorer Reccvery
FA G-10632/1C Monomer Recovery (Com_bressor Details)
G G—10633E‘ Large Venturi Dryer ’
H G-1063LE Small Venturi Dryers (2)
J G-106358 Bulk Handling and Bagging
X G-106363 Raw Meterial Storage and Blending
L G-10637B Transparens éo:apounding Line ]
M G-106388 Transparent Powder Line
N G-106438 Rizid Compounding Line
‘S G-10639B Steam Generation .
U G-10640C Utilities
W G-10641B Water Treatment
X G-106L42E Demineralized Water
.
‘- ﬁ:‘ l";i?tat’ ‘E’:\{
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© "B-1" FLOWSHEET

EQUIPMENT LIST

PU-11B-1 Vinyl Transfer Pump

Union Size 18x11x18 Duplex Valve pot, Class DVP steam pump, having DX-65-305
cast iron steam end, Ductile iron DX-65-305 pump end, hard steel cylinder
linar;; steel piston rods, Evans "X" steel liquid valves and Allen 84O W
packiﬁg. -Pump to deliver LOO gpm against 249 psig discharge pressure at
piston speed of 45 RPM and 14.9 RPM, Complete pump with 1 gt. mechanical
MeCord lubricator,

All in accordance with our spec. S-4522 Revision B,

Spec. No. S-4522 Rev. B Reqn.No. 21421 P.0.No. 106-ALG-871 F.No,_ 10127

3

TK-16B-1 & 17B-1 Vinyl Surge Tanks on PU-16B-1 Discharge Line

Tanks constructed in accordance with B,F.GoodrichhDrawing E-3459-A by The
Thornton Company. Tanks are of 12" schedule 4O pipe with a 2' - 6" straight
side and a capacity of 20 gallons each. Tank heads are 12" standard weight

welding pipe caps. Design pressure 450 psig at L50°F.

Spec.No.E-3459-A Regn.No, 22050 P.0.No. 107-ALG-34 F.No.

COMPANY
CONFIDENTIAL

11

NGC35926

CONFIDENTIAL



"C" FLOWSHEET

Il

EQUIPMENT LIST

AG-1/TK-1C to TX-6C Agitator for 300 gallon Emulsifier Solution Tanks

« Chemineer model VHB-10 top entering agitator, with two 5 inch diameter,
3 blade marine propellers on 1-1/4 inch diameter shaft. Lower propéller is
located at tank bottom tangent line, upper propeller is located 10 inches above
lower propeller, Shaft speed is 1750 RPM, direction of rotation is clockwise
as viewed from thehinged cover and is indicated by an arrow on the sgitator '
housing. All parts of agitator in contact with tank contents constructed of
type 304 stainless steel. 1 HP, 1750 RPM, 4lO volt, freme 182 explosion-

proof, NEMA C flange mounted motor,

Spee. No. $-4372 Regn.No. 20967 P.0.No. 106 ALG-485 F.No. 10087

\

.

AG-1/TX-10C to TX-12C Agitator for 300 gallon Emulsifier Solution Tanks

“.o Lightning model NLDG-25 fixed mount mixer, with two 7.7 inch diameter,

3 blade marine propellers on 1 inch diameter shaft. Bottom propeller to have
stabilizing ring. Shaft speed is 350 RPM, direction of rotation is clockwise
as viewed from the top of the tank., All parts of agitator in contact with
tank contents constructed of type 304 stainless steel. 1/4 HP, 1750 REM,

440 volt, 3 phase, 60’cycle, Class I, Group D, explosion-proof motor.

Spec.No._ 4505  Regn.No, 21297 P,0.No, 106-ALG-790 F.No. 10171
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CM-1C & KE-1/CM-1C Nitrogen Compressor package unit

Nitrogen compressor package unit. Unit to be composci ~ Gardner-
Denver Model RLA, size 3-3/4" x 5" single cylinder, single stag..
acting, - .wer cooled horizontal compressor, complete with suction unloading
valves, Class 1, Group D high pressure dual control and - 7 pressure alarm
switch fabricated with Underwriters Laboratory approved ¢ -nents, complete
v-belt drive, pressure lubrication of powexr end, forced {c.....chanical
lubricator for air cylinder, metallic packing and a pneumatic water control
valve, Package to also include a size 36" x 96" ASME National Board approved
and stamped vertical nitrogen receiver complete with fittings and base ring
for vertical mounting and with a Model SAF-20-11 after cooler complete with
separator. With the exception of vendors standard compressor material and

omission of activated carbon filter cartridge back préssure regulator and

L.

Ppulsation dampener, all above in accordance with B.F.Goodrich Specification
L{26 Issue B.
Motor to be supplied by B.F.Goodrich will be a 25HP, 1800 RPM unit

with T~284 frame size.

Spec.No. LU26 Regn.No. 21350 P.0O.No. 106-ALG-8L8 F.No. 10135

FIL-1822/TK-19C & 25& Recovered VC1 Gas and Liquid Filters

Single Maxi-Flo Filters with ASME Code Stamp. All construction of 30k
stainless steel. Design units for 125 psig at 200°F, Equip four (L) of your
base units with 3" inlets and outlets, and two (2) of your base units with 4"
inlets and outlet. Complete each unit with gauges and twelve (12) Auto-Spun
elements with stainless steel core and 10 Micron rating--each element 10" long

by 24" diameter. A1l above in accordance with B.F.Goodrich specification S-L733B.

Spec.No. 4733 Rev.B Reqn.No. 21753 P.O.No. 106-ALG-1061 F.No. 1OL80
MR RIS
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HE-1C Deionized Water Heater

A Doyle and Roth Manufacturing Company model LLS 106U2-10.25H shell
and tube exchanger with fixed tube sheets consisting of a 10-3/4" 0.D. carbon
steel shell containing 34-3/4" 0.D. x 18 BWG 304 S,.8. U-tubes 10.25 ft. long
{per half U-tube) with 10L sq. ft. heat transfer surface. Tube pitch 15/16"
triangular. Baffle spacing 2& in., Tube side 2 pass, nozzle sizes 3", 3" -

300 1b, ASA.

150 1b. ASA; shell side 1 pass, nozzle sizes L', 3"
Design: Tubeside - 100 1b, @ 380°F., shell side 250 1b, @ LOQ°F,

In accordance with ASME Code and BFG Chem. Spec. 4603 Issue C.

Spec.No, 4603 Rev. ¢ Regn.No. 21234 P,0.No. 106-ALG-755 F.No. 10126

_HE-1/PU-3C & LC Bypass Cooler for PU-3C & 4C

r

American Standard Size 204-6 EF heat exchanger, B/N 160M20L-6A2 one pass
horizontal shell and tube exchanger with fixed tube sheets consistiné of a
2.375" 0.D. carbon steel shell containing 14~3/8" 0.D., x 20 BWG 316 stainless
steel tubes 4 - 6" long with 6.17 sq. ft. heat transfer surface. Triangular
tube pitch. Brass baffles with 2" spacing. Tubeside 1 pass, nozzle size 2",
2" FPT; shell side 1 pass, nozzle size 1/2", 1/2" FPT.

Design: Tubeside 1000 psi @ 850°F, Shell side 1000 psi @ T50°F.

Spec.No. 4412 Rev, B Regn.No. 21413 P.0.No. 106-ALG-874 F.No, 1012,

MH-SP-1/TK-20C Emergency Pressure Relief Vents

A Johnston & Jenunings Company 18" Oceco V-108§ Emergency Pressure Relief
Vent set to relieve at 3 o0z/sq. in., Aluminum body, Aluminum cover, Aluminum
seat, Synthetic rubber diaphragm. Flange drilled 125# ASA Standard (16-1%"

diameter holes on 22-3/L" bolt circle).

Spec.No._L73% Reqn.No, 21669 P.0.No. 76-ALG-2381 F.No._ 10368

COMPANY
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MV-1C & 2C Vinyl Chloride Charging Meters

A. O. Smith Model E3-S5 double case steel meter 300 lbs. rating.
Connections: 3" 300 1b. flanges to measure flow of 100°F vinyl chloride up
to 200 gpm., Trims all iron. Complete with a steel set stop valve with all
iron trim on discharge of meter, automatic temperature compensator, Class I,
Group D, micro switch SPDT and a 3" 300 lbs. flange. Steel flow control ‘4
valve with iron trim, also complete with counter-printer and set stop counter. .

Register calibration in galloné. Strainer body of cast steel with é$ strainer.

”
[4

Flow limiting device provided to prevent flow from exceeding 225 gpm. Minimum
flow for measuring: 50 gpm. Minimum temperature for measuring: 8°F. Accuracy

+ 0.1 of 1%.

Reqn. No. 21023 P.0.No. 96-ALG-1135 F.No. 10055

MV-3C & LC Hot Water Charging Meters

A. 0. Smith 2" turbine meters with 300# ASA flanges. A1l wetted pérts of
stainless steel. Bearings of tungsten carbide sleeve design. Accuracy to be
+ 0.2%. Range, 20-240 GPM linear; extended range 10-275 GPM.

A.0. Smith 1532-P Stepper Motor drive.: for receiving pulses from meter and
driving motor. Stepper motor to drive calibrator and counter. Containing two
switches, SPDT, for actuating solenoid valves., (Class 1, Group D, 110/1.

Set stop counter with calibrator. Counter to read 9,999 gallons in increments
of one gallon, Calibrator to provide direct reading gallogs on counter,

Large numberal counters with ticket printer, cumulative model 581 digital

to Analog Converter, range 1-5 ma. @ 12,000 ohms impedance.

Regqn.No. 21340 P.0.No. 96-ALG-1343 F.No. 1012k

Cﬂ?f?ﬁ$?f
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MV-5C Cold Water Meter for TK-1C, LC & 10C

Neptune type S water meter for 125 psi working pressure with 13" 125 pound
flanged connection to measure water flow up t© a maximum of 100 gpm. Normal
flow is 75 gpm. Meter complete with strainer, flow control valve, and auto-

stop valve,

Regn,.No. 21339 P.O.No. 96-ALG-1324 F.No, 10124

PU-1C & 2C Deionized Water Charging Pumps

Goulds Model 3196, size 1% x 3-13, Group M, éingle stage pump 316 steel
case, impeller, shaft and sgaft sleeves, To deliver 200 gpm sgainst 609' TDH.
Pump to be complete with Falk coupling, coupling guard, Crane type 9BQPICL
balanced mechanical seal with a recirculating line from the pump discharge to
the stuffingbox. Pump to be mounted on bed plate, Frame 365TS, suiéé%le for

our 100 hp, 3500 rpm, 3/60/4:0, Class I, Group D motor.

Spec.No, 4436 Regn.No. 21440 P,0,No. 96-ALG~1135 F.No. 10182

PU-3C & UC Deionized Water Injection Pumps

Model 11SC2855-SA, end mounted, two stage, regenerative turbine pumps of
316 stainless steel construction. Each pump is to run continuously and deliver
31 GPM @ 902 feet TDH. Each unit shall include Falk T-31 coupling, coupling guard,
steel base-plate and John Crane type 9B balanced s;al with ;nternal flush. BFG
will provide 25 HP, 3500 RPM, 440/3/60 Class 1, Group D motor, Frame #284IS for

field mounting. .

Spec.No._lhi3 Reqn.No, 21282P,0,No, 106-ALG-794 F.No. 10185

COMPANY
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PU-5C High Pressure Water Cleaning Pump

1-9/16™ x 5" Union Series TX-200 Triplex Hydraulic Pressure Pump to
deliver 45 GPM @ 6000 psig discharge pressure, pump to be cor -’ with in-
built speed reducer, McCord mechanical cylinder lubricator. ... _...on Greer
#ALBOU-200 accumulator, Waldron coupling & coupling guard, fabricated steel

base plate, 200 HP, 1800 RPM, 4l40/3/60, Class 1, Group D, frame L47T motor.

Spec.No. 4508  Reqn.No. 21333 P.O.No._l06-ALG-836 F.No. 10295

PU-6C & 7C Recovered VC1 Charging Pump

Goulds Model 3196«1% % 3-13 centrifugal pumps, all wetted parts to be
T316 stainless steel, Complete with Crane type 9 seal, Falk type T3l coupling,
coupling guard and mounted on bedplate, to receive our 40 HP, 3500 REM, 3/60/hL0

Class 1, Group D, frame 324TS motor,

t

Spec.No. 4421  Regn.No. 21127 P.0.No, 106-ALG-841 F.No. 101hL3

RF-1C & 2C Catalyst Freeger

Catalyst Freezer, vertical {type, explosion proof, double door, (magnetic
latch type) with adjustable spark-proof shelves, Each freezer Lo store 24
cyliﬁdrical containers, Each container weighs 40 pounds, height 17 inches,
diameter 12.inches. The freezer iﬁteriors are lined with 304 stainless steel.
Each freezer interior dimensions follows: width - 52"; depth 25"; height - 58";
and two shelves spaced at 19" apart. The freezers exteriors will be painted
galvanized, ’ .

Complete freezers with Class I, Group D, explosion~pr&of 1% HP, 208/60/3
air cooled ref. unit, static-proof V-belt, remote bulb dial temperature gage
(-40°F to + 100°F), explosion proof thermostat temperature controller, and
one %" NPT Port per freezer for customers temperature probe. The freezers are
to  control over a +U40° to -10°F range at 100°F ambient temperature
v (‘{‘ F*F(:\s:\ {

Spec.No. 4421 Reqn,No. 21372 P.0.No._ l06-ALG-873 F.No._ 10172 K:

NHU’* NT L
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STN-1/PU-5C High Pressure Pump Inlet Water Filter

Cuno Micro-Klean Filter Model 6AX-2 Cast iron and steel construction,
2" IPS connections, unit suitable for #2278-L1 Filter cartridges.

#2278-tl, 50 Micron, Micron-Klean Filter cartridges for above unit,

Spec.No. Regn.No. 21696 P.0.No. 146-ALG-508 F.No., 9259

TK-1C to 6C & TK-10C to 12¢ Emulsifier Preparation Tanks

3! 6" 0.D. x h'L" straight side with sloping bottom head fabricated by
Industrial Metal Products. Heating coil consists of approximately 50! of 1"
Sch. 5 stainless steel pipe in six tube turns. Top cover: 1l ga., shell
3/16" thick, bottom head 3/16" thick. Bottom outlets: 1 - 3/L" 3000 ‘lb.
coupling for temperature controller. Side outlets: 1 - 14" 150 1b. flange
for drain. Top outlets: 1 - 53" hole, 1 - 3-5/8" hole, and 2 - 1" openings
for steam and condensate. Baffles: 2-3"Iwide x 3'9" long at 180°F. 'Bottom
of tank slopes 1" per 21". Full volume: 300 gallon. Design: atmospherie

.

Pressure at 150°F, Exterior carbon steel sandblasted and painted'with ome

coat of SW-T4 to a minimum dry thickness of 1.5 mils,

Spec.No. 4372 Reqn.No., 21136 P,0.No. 106-ALG-666 F.No. 10068

TK-7C to 9C & TK-13C to 15C Emulsifier Charge Tanks

Emulsifier charge tanks 2k I.D. x 1'6" st. side, fabricated of 1/4" S.S.
type 30k with 2:1 elliptical heads. Working pressure 250 psi @ 170°F. Full
volume - 40 gallons. Fabricated by Brighton Corporation according to ASME
Code, Part UW. All wetted type 304 stainless steel. Bottom outlets: 1-13"
150 1b. lap joint for drain. Top outlets: 1-13" 150 1b. lap joint flange

for filling, 1-13" 3000 1b. coupling for pressure inlet. Vessel is made with

LA O T

b

il

bracket for supporting tank from load cell, ;
PO

s

AR
Spec.No. 4371 Regn.No, 21140 P,0.No._106-ALG-686 _ F.No. 102@,1_-9

"
|
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TK-16C to 18C Cetalyst Charging Bottles

12" I.D. x 21" stainless steel vessels fabricated by Superior Welding
according to ASME Code, Part UM. Shell - 11 ga.; bottom head - 3/16" thickness.
Cover is tube turn T-bolt hinged closure. All parts in contact with liguid or
vapors of 304 SS, Design: 325 psig at 170°F. Carbon steel only sandblasted
and painted with one shop coat of Dulux #773 primer. Stainless steel parts
passivated. Estimated volume - 10 gallons. Bottom openings: 1 - 4" 300 1b,
ASA nozzle for drain, Side openings: 1 - 4" 300 1b. ASA nozzle and 1 - 2"

300 lb. ASA nozzle for inlet and vent, respectively.

Spec.No., 4370 Regn.No. 21139 P.0.No, 106-ALG-66L F.No. 10125

TK-19C & TK~25C Calibration Tanks \

66" 0.D. x 64" straight side carbon steel 304 SS elad vertical calibration
tank with volume of 1000 gallons. ASME Code F & D heads have 2" nominal thickness
and cylindrical shell has 3" total thickness. Design - 250 psig and full vacuum
at 168°F. Fabricated by Brighton Corporation according to ASME Code, Part UW.
Bottom openings: 1 - 18" manhole with 1-3" - 150 1b., lap joint outlet in manhole
cover. Top side openings: 3 - 3" 150 1b. padsfor inlet linesand 1 - 2" 150 1b.
flange for N2 line; top openings:1-2" 150 1lb, flange for relief. Tank has bracket

for supporting tank from load cell.

Spec.No,_l369 Regn.No. 21141 P,0.No. 106-A1G-686 F.No. 10289

' | COMPANY
TK-20C Hot DM Water Storage Tank ' CONF 'DEN“AL

20 feet I.D. x 18 feet straight side carbon steel storage tank with volume

of 42,000 gallons., Fabricated in the field by General American Transportation
Corporation according to A.P.I. Spec. 650. Heating coil consisting of 1" single

turn U-tube 20 feet in length. Openings per B.F.Goodrich specification S-438%,

[~

Spec.No._U38L4 RegniNo._ 21267 P.0.No._ 106-ALG-783 F.No. 10362 . 1 1
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TK-21C Emergency Seal Watcr Tank

3* I.D. x 3'2" straight side tank of 304 SS construction shell 3" thick,
head 5/8" thick. ASME F & D heads. Fabricated by G.H. Hicks & Sons according
ASME Code, Part UW. Boétom openings: 1 - 2" 300 1b, flange for drain., Side
outlets: 2 - 3/4" 300 1b. flanges for sight glass, 1 - 4" 300 1b. flange for
level control. Top side outlets:‘l - 3/4.300 1b. flange for relief connection,
1 - 1" 300 flange for N, line. Design - 300 psig and full vacuum at 200°F,

Full volume - 200 gallons.

Spec.No._4385 Regn.No._211L42 P.0.No._ 106-ALG-686  F.No. 10290

TK-23C, TK~26C & TK-27C Shortstop Charging Tanks

12 inch I.D. x 30 inch straight side tank of type 30L4 stainless steel
construction,shell and ASME F & D head is 3/8" thick. Top head is a tube
turn T-bolt hinged closure. Fabricated by G. H, Hicks & Sons, Inc. According
to ASME Code, part UW, DBottom opening: 1L ~ 1l inch 300 lb, flange outlet. Top
side openings: 1 - 1/2 inch 300 1b. nitrogen inlet and 1-1/2 inch 300 1b.
flange for relief, Suppért brackels are located on fhe side 15 inches from top

flange.

Spec.No. 4430 Reqn.No. 21395 P.0.No. 106-ALG-839 F.No. 10370

TX-2LC Vacuum System Seal Tank

. 24" 0.D, x 3'0" straight side carbon steel separator seal tanks., Shell
thickness - 3/16" flat bottom thickness -~ 1/2"., Capacity - 48 gallons to
overflow outlet. Design - atmospheric pressure at 450°F, EBotto:n outlets:

" none. Side outlets; 1 - 13" 3000 1b.- coupling for drain, 1 - 3" 150 1b.

. flange for overflow line.

Spec.No._ Lol Regn.No. 21261  P.0.No. 106-AIG-754 F.No, 10175

- CONFIDENTIAL CONFIDENTIAL
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VJ-1C & 2C Polymerizer and Blowdown TankX Evacuation Jets

Ingersoll-Rang two-stage condensing ejectors units with barometric
inter-condensers, ZEach unit sized to evacuate 700 CFM of air from atmospheric
pressure to 2 inches of mercury and to hold 2 inches of mercury with a 13.5 1b.
per hour leakage. The total pump down time should be approximately 27 minutes.
Eagh unit to require 225#/hour steam flow at a minimum steam pressure of 175
PSIG and a water (85°F) flow rate to condenser of 8 to 10 GPM:

Each unit to consist of a 2MG-12 first stage ejector, a CClO barometriec

inter-condensers and a 1%- MF10 second-stage ejector,

Spec.No, Ll37 Reqn.No, 21337 P.0.No._ 96-ALG-1364 F.No.

RN LT & L
QI‘H\. ,"'u, "
it .
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EQUIPMENT LIST

Agitators and Agitator Drives

AG-1/PLY-1D to PLY-15D Agitators for L300 Gallon Polys

Glascote Products, lnc. glass-coated L8" diameter, 3-blade retreat curve
impellers with split hub design tofit'a3" diameter stainless steel shaft. Each
impeller to be fabricated from Type 30L stainless steel and coated with Glascote's
No. 770 glass.

Reqn. No. 20970 P.0. No. 66 ALG 176 F. No. 9978

AG-1/PLY-16D Agitator for 5200 Gallon rolys

Glascote Products, Inc. glass-coated 5L" diameter, 3-blade retreat curve
impeller, 73" wide with split hub design to fit a 3" diameter stainless steel

shaft. Impeller to be fabricated from type 30L stainlesg steel and coated with

O o

Glascote's No. 770 glass.

Reqno NO. 21237 P- Oo NO. 86 ALG 261 F- NO.

AG-1/PLY-16D (Alternate) Agitator for 5200 Gallon Poly

/’

Two Glascote Products, Inc. glass-coated 50" didmeter, 3-blade retreat curve
impellers, 6" wide with split hub design to fit a 3%“ diameter stainless steel
shaft. Impellers to be fabricated from type 304 stainless steel and coated with
Glascote's No. 770 glass. Top of impellers will be located 26" and 96%“ from
face of mounting flange.

Reqn. No. 21238 P.0. No. 66 ALG 308 F. No.

DRV-1/PLY-1D to PLY-16D Apitator Drives for L300 Gallon Polys

Philadelphia Gear model PSE-2M size 1L-L0O bottom entering drive assembly
with L4¥ diameter shaft projecting 28 " from face of mounting flange for one L"
diameter, glass-doated, retrealt curve impeller. Direction of rotation is counter-

clockwise as viewed from the manhead. Shaft speed of 150 RPM obtained by combination

5 .-,
[ AR
P

R
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of 6.25 to 1 ratio spiral bevel gear reducer and V-belt drive. 60 Hp, léOO RPH,
LLO/3/60, Class 1, Group D, frame 364T motor. John Crane type 8B double mechani-
cal seal. All parts of cdrive in contact with tank contents constructed of type
}0h stainless steel.

Reqn. No. 20918 P.0. No. 66 ALG 88 F. No.

DRV-1/PLY-15D Agitator Drive for 5200 Gallon Poly

Philadelphia Gear model PSE-2M size 17-L0O bottom entering drive assembly
with L" diameter shaft projectingl29%” from face of mounting flange for one 54"
diameter, glass-coated, retreat curve impeller. Direction of rotation is counter-
clockwise as viewed from the manhead. Shaft speed of 133 RFPM obtained by combination
of a spiral bevel gear reducer and a V-belt drive. 75 HP, 1800 RPM, LL0O/3/60,
Class I, Group D, frame 365T motor. John Crane type 88 double mechanical seal

\

assembly. All parts of drive in contact with tank contents constructed .of type
304 stainless steel. |

A spare L" diameter output shaft projecting 963" from face of mounting flange
for two 50" diameter, glass-coated, retreat curve impellers. Upper keyway to be
3" in diameter with center line of keyway located 93" from face of mounting flange.
Lower keyway to be located 206" from face of mounting flange to center line of keyway.

An extra set of sheaves are provided to operate spare shaft at 125 RPM.

Regn. No. 20918 P.0.No. 66 ALG 884 ¥. No.

DRV-1/TK-1D & TK-6D Aritator Drives for 9000 Gallon Blowdown Tanks

Chemineer Model MEP-75-L26 top entering agitatoredrive with 33" diameter
~ shaft projecting 214" from face of mounting flange for two L2" diameter L pi%ched
blade turbines, bottom turbine with stabilizer ring. Bottom impeller located 192"
from face of mounting flange and top impeller located 107" from top of mounting
flange. Direction of rotation is counter-clockwise as viewed from the manhead.

Shaft speed is 68 RPM obtained by helical gear reducer. 7% HP, 1750 RPM, 3 éhase,

| | GairaNy.
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60 cycle, 230/L60 volt, frame 213T foot mounted, explosion proof motor. John
Crane type 9, double wmechanical seal assembly. All parts in contact with tank
contents constructed of type 30L stainless steel.

.Spec. No. LLOB  Regn. No. 21105 P.0. No. 106 4IG 620  F. No. 10070

DRV-1/TK-2D to TK-5D Agitator Drives for 6000 Gallen Bleowdown Tanks

Chemineer Model MNP-50-326 top entering agitator drive with 2-3/4" diameter
shaft projecting 162% from base of mounting flange for one LO" diameter L pitched
blade turbine. Direction of rotation is counter-clockwise as viewed from manhead.
Shaft speed of 68 RPM obtained by helical gear reducer.5 HP, 1750 RPM, 3 phase,
60 cycle, 230/L60 volt, foot mounted frame 134T, explosion proof motor. John
Crane type 9, double mechanical seal assembly. All parts in contact with tank
contents constructed of type 30L stainless steel.

LN

Spec. No. LLO9  Regn. No. 21105  P.O. No. 106 A1G 620  F. No. 10071

Blowers

BL-1D Polymerizer Exhaust Blower

Clarage No. 11l type XL Fan, Class "C" Spark resistance SW-SI iﬁ Arrangement
No. 9, Design 15-300, Open type wheel with flanged inlet and outlet, brass blades
and brass spider, B.F.Goodrich static proof V-belt and sheaves. Frame suitable
for customers 5 HP, Frame 18L4T, 1800 RPM, 3/60/uLL0O, Class I, Group D explosion

proof motor.

Spec. No. L4L93 Regn. No. 21132 P.0. No., 106 ALG 67k F. No. 1017h

Heat. Txchangers -

" HE-1/PLY-1D to PLY-16D and HE-1/TK-1D to TK-6D 0il Pressure Units fopwﬂmlywefﬁggps
t}"‘:-_‘r :I.t’ ..E\i

and Blowdown Tank I?rive Mechanical 3Seals CU}NEIDENTIAL

The double mechanical shaft seals on the polymerizer and blowdown tank agita-

tor drives must be supplied with an oil lubricant. The lubricant must be supplied
at a pressure greater than the vessel pressure and must be cooled to remove the

heat created by friction of the rotating seals. The oil pressure unitg are Pfaudler

CONFIDENTIAL 11
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Assembly 1312512 pressure lubricator assemblies consisting of a finned aluminum
chamber with piping connections to and from the sezl, - .», connection for
applying pressure to the system and 2 hand pump for charging oil to the system.
The oil is circulated by mnatural convection, cold oil from the chamber flowing by
gravity into the seal and displacing the hot oil back into chamber where it is
cooled.

Reqn. No. 20363 P.O. No. 106 ALG 360 F. No. See 8945

MH-SP-1/PLY-1D to PLY-16D Polymerizer Manhead Covers

18" Lenape style QODS quick opening door with all parts in contact with vessel
contents fabricated of 30L 33 and having a 32 RMS surface finish at the gasket
surface and a 125 RMS on othersurfaces. Closures have design pressure of 300 psig.
and full vacuum at 300°F. 3Six grease fitiings are provided in frame hinges, cover
hinges and links for proper lubrication of hinge pin and cam shaft. Cam shaft and
cam shaft extension of hardened steel. These manhead covers do not have a sight
glass opneing. Cam shaft designed to provide a minimum cover opening if latch
handle is accidently operatéd with pressure in vessel. "Q" ring gas%et - 18" 1.D.
x 0.,29", Durcmeter viton.

Regn. No. 20778 P. O. No. _106 ALG 337 F. HNo. 9902

7
PLY-1D-15D  }300 Glass-lined rolynerizers

Glascote L300 gallon closed, jacketed glass-lined reactors, 90Y I.D. x 126"
straight side.

Bottom Openings: 1 - Li" flanged (300 lbs) off center bottom outlet for bottom

valve, 1 ~ 8" modified pad type (300 1bs. integral drilling) for agitator. Both
of above located within a common jacket diaphragm type sealer. 2 - 51" flanged
openings for the baffles, each opening in a separate jacket diaphragm type sealer.

8" agitator opening is Inconel faced and machined.

Shell Openings: 1 - 3" 300 1lb. flanged opening located in the liner straight shell

through a Jjacket diaphragm type sealer. Ve T )
CONFIDENTIAL
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Top Head Operines: & = L# 300 1lb. flanged openings, 1 - 18" 300 1lb. mannole

with necessary "C'" clamps for attachment of lenape quick opening manhzad to
nozzle. HManway flange is Inconel faced and machined flat after vessel is ;lassed.

Jacket Openinzs: 1L - 3" IPS 3000 1bs. couplings, four having 3" size azitating

nozzle assemblies, 1 - 2% 150 1b. flanged conne;tion, 1 - 4" 150 1b. flanged con=-
nection, 1 - 3/4" 3000 1b. coupling; and 1 - %" 3000 lb. coupling with brass
petcock for jacket vent.

Glass: All inner surfaces glass-lined with acid-alkali resisting chemical glass
#772. Tested with 5000 volt test at Glascote and pluggzed with gold plugs.
Pressure: Vessel designed to withstand 300 lbos. internal pressure or full vacuum.
Jacket designed for 60 1lbs. working pressure coincident with full internal vacuum.
Lesign temperature - 300 °F. \

Gaskets: Lead sheathad asbestos gaskets for all glass-lined nozzles except manway
nozzle.

Finish:  Exterior surfaces sandblasted and painted with one shop coat of modified
epoxy resin primer. Top heéd circumferential weld on 18" opening fuily radio~
graphed. Other welds spot radiographed. Split flanges fabricatedofsteel. Vessel
design and fabrication complies with 1962 ASﬁE unfired pressure vessel code.
Baffles: Glascote 5" - 300 1b., glass-coated, water cooled, fixed type. Baffle
éssembly 159" long overall after flattening. Cross-sectional dimensions after
flattening - 3" x 9%, Inlet and outlet water connections are 1" N.P.T. Length

of baffle from bottom of blade to 6" x LM eccentric reducer - 126,

Reqn. No. 20707 P.0. No. 66 ALG 70 F. No. 9980

———————

PLY-16D 5200 3allon, Glass-lined Polymerizer

Glascote 5200 gallon closed, jacketed glass-lined v LW ox 1350
straight side.

Bottom Head Openings: Same as PLY-1D to PLY-15D

NGC35941
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Top Head Openings: Same as PLY-1D to PLY-15D

Shell Openings: Same as PLY-1D to rLY-15D

Jacket Openings: Same as PLY-1D to PLY-15D with the following exceptions:

a. Increase the number of 3" 3000.1b. agitating nozzle coupling from 4
to 5 with 3" agitating nozzles set for clockwisz flow and having
renewable wear plates.
b. Increase jacket outlet from L* to 6% 150 1b. flange.
Glass: A1l inner surfaces glass-lined with acid-alkali resisting chemical glass
#772. Tested with 5000 volt test at Glascote and plugged with gold plugs.
Pressure: Vessel designed to withstand 300 1bs. internal pressure or full vacuum.
Jacket designed for 60 lbs. working pressure coincident with full internal vacuum.
Design temperature - 300°F.
Gaskets: Same as PLY-1D to PLY-15D .
‘Finish: Same as PLY-1D to PLY-15D
Baffles: Glascote 5" - 300 1lb., glass-coated, water cooled, fixed type. Saffle
assembly 169 inches long overall after flattening. Cross sectional dimensions
after flattening - 3" x 9". Inlet and outlet water conﬁections are 1" N.P.T,
Length of baffle from bottom of blade to 6" x 4" eccentric reducer - 137".
Reqn. No. 20707 = P.O. No. 66 ALG 70 F. No. 9977 COMEANY

PU-lL to PU-LD 3Blowdown Tank Slurry Transfer Pumps CON F IDENT'AL

Goulds Model 3196, size 3 x L -~ 8G, Group S, 1 stage centrifugal pump with

wetted portions of 316 S5 construction. Complete with Crane type 9 QPICI mechanical
seal with neoprene lipseal, flange ratings - 150 lbs. 4SA. Shaft packing - Teflen.
Will deliver 225 GPM of 150°F slurry at 48 feet TDH. At rating, BHP - L.7, effici-
ency - 67%. Haximum BHP - 5.5. Impeller diameter - 75", Minimum/meximum impeller
diameter, S534/8 3/8. Rotation: right hand viewed from coupling end. NP3H avail-
able. - 5.7'. NPSH required - 3.8', Pump driven by a 5 HP, 1750 RPM, LLO volt,

60 cycle, 3 phase, explosion proof, frame 184LT motor. N

Spec. No. LLO7  Reqn. No. 21128  P. O. No. 106 AIG 774 F. No. _10078_ 1 1

CONFIDENTIAL
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PU-5D Poly Cooling Water Return fump

Goulds Model 3196, size 3 x L -85, one stage cenlrifugal pump with wetted
portions of 316 SS construction. Complete with Crane type 9 QPICI mechanical seal.
Flange ratings - 150 lbs. ASA. S5haft packing - Teflon. ®ill deliver 300 GPM
of 100°F water at L3 feet TDH. At rating, -BHP - L.6, efficiency - 71%, Maximum
BHP - 5.8. Imgeller diameter - 6-7/8". Minimum/maximum impeller diameter - 6"/
8-3/8". Rotation: right hand viewed from coupling end. : NPSH available - 22 feet.
NPSH required - 5 feet. Pump driven by a 7% HP, 1750 RPM, LLO volt, 3 phase, 60
cycle, explosion-proof, frame 213T motor.

Spec No. LL9O Regn. No. 21330 P.0. No. 106 ALG 8L1 F. No. 101L2

STN-1/PU-1D to PU-3D PVC Slurry Strainers

18" 0.D. x 33" straight side slurry strainer of 30L stainless steel con-
\
struction. Shell thickness - 1/8%; bottom head thickness ~ 3/16". Top .hzad is
a Tube Turns T-bolt closure. Design - 175 psig & full vacuum at 200°F. A4ll
nozzles - 150 1lb. ASA rating. Full volume - L6 galion. Gaskets - Q" rings with

T-bolt closure. Strainer screen -~ I mesh x 18 PWG on end and inside frame.

Fabricated by Superior Welding Co. according to ASMZ Code, part VW.

Spec. No. E-L132 Regn. No. 21161 P.0. No. 106 ALG 68Y4 F. No. 10140

TK~1D & TK-6D 9000 Gallon Blowdown Tanks

10'0" I,D. x 12'5" straight side, stainless steel, clad vertical blowdown
tanks fabricated of 15% nominal 304 stainless steel cladding on A4-212 Grade B,
carbon steel backinz. ASME Code elliptically dished heads with 3/L" total
thickness. Cylindrical shell 13/16" total thickness. Capacity 9014 gallon. .
Design allowable working pressure - 196 psi and full vacuum at BOOtft

Bottom openings: 1 - l%" nozzle for thermometer, 1 - 2" nozzle for steam inlet,

and 1 - 4" opening for drain. Nozzles rated - 150 1b. ASA. (:{}ﬁ{fﬂﬁfﬁ
YR G, o~ o
Side openings: None. Cﬁjﬁ#ﬁng\“'}?AL

Top liead openings: 1 - 18" manhead with 2 - 4" sight glasses, 1 - 12" 150 1b. ASA

e
e =’

mounting flange for agitator, 6 - L* 150 1lb. ASA nozzles. Included inside are T 1
M
Rl

CONFIDENT!A[
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3 - 6" x %" X 12'4" balfies equally spacced and set out 3" from wall. Inside
finish - #80. grit. Outside Tinish - sandblasted and painted with one coat zinc
chromate iron oxide metal primer to a dry filﬁ of 1.5 mils. Fabricated by
Process Engineering lnc.

BFG Dwg. BE-l126-B Reqn. No. 2,931 P.O. No. 66 ALG 1LL F. No. 10091

TX-2D to TK-SD 6000 Gz21lon 3lowdown T.anks

9t6" 0.D. x 8'L" straight side, stainless steel, clad vertical blowdown tanks
fabricated of 15% nominal 30 stainless steel cladding on A~212 Grade B, carbon
steel backing. ASME Code ellipiically dished heads with 5/8" total thickness.
Cylindrical shell 3/L¥ total thickness. Capacity 6020 gallon. Design allowable
working pressure - 200 psi and full vacuum at 300°F,

Bottom openings: 1 - lé” nozzle for themometer, 1 - 2" nozzle for steam inlet,
\

and 1 -~ 4" opening for drain. Nozzles rated - 150 1b. ASA. .

Side openinpgs: None.

Top Head cpenings: 1 - 18" manhead with 2 - L' sight glasses, 1 -12" 150 1lb. ASA

mounting flange for agitator, L - L" 150 1b. ASA nozzles. Included inside are

é - 6" x 21 x B1h! baffles equally spaced and set out 3" from wall. Inside finish
#80 grit. Outside finish - sandblasted and painted with one ccat zinc chromate

iron oxide metal primer to a dry film of 1.5 mils. Fabricated by Process Engineering
Inc.

BFG Dwz. ©5-4127-B .Reqn. No. 20931 P.0.No. &5 ALG 166 F. No. 8975

TK-~-7D Spray Ring Water Collector Tank .

L2" 0.D. x 6'0" straight side carbon steel tank fabricated by Industrial
“etal Products Co.. Bottom head is an ASME Code flanged and dished head of #"
thickness. JShell is 3" total thickness. Top cover bolted to shell is constructed
of 11 gage steel and has a hinged opening. Capacity -~ L85 gallon. Design allowable
working pressure - atmospheric at 150°F.

Bottom Openines: 1 = 4" 150 1b. ASA nozzle. o

-

CONFIDENTIAL SN
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Shell Openings: 1 - 13" nozzle for level control, 1 - L" nozzle for recycle

inlet, and 1 - L" nozzle for overflow. Flanges are rated at 150 1b. ASA.
Top Openings: 2 - 8" diameter holes cut in top. Tank has L - 3" couplings
welded to bo'ttom head for 3/L" pipe legs. Inside finish - 'remove mill scale
end rust by sandblasting. Outside finish -~ sandblasted and painted with one
coat zinc chromate iron oxide metal primer to a dry film of 1.5 mils.

Spec. No. LlL9L  Reqn. No. 21393 P.0O. No. 106 ALG 838 F. No. 10128

COMPANY
| CONFIDENTIAL
CONFIDENTIAL 11
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EQUIPMENT LIST

BL-1/TK-1E to TK-8E sSlend Tank Exhaust RBlower

Buffalo Forge 5ize 2L5 Arrangement 9, Class I1 8L fan ol spark proof con-
struction. 3teel housing has six coats air dried vinyl coating (Bisonite M)
applied to interior after sandblasting. Fan complete with flanged inlet and
outlet connections, drain and V-belt drive.wheel and motor base of cast aluminum.
Capacity - 1660 3CFM with 5 inch W.G.static pressure at 1.8 BHP and impeller RPM
of 3030. Driven by a 2 HP, 1800 RPM, LLO/60/3, Class I, Group D, Irame 18& motor.

Spec. No. LLOS Regn. No. 2102k P.0.No. _106 ALG 553 F. No. 10366

DRV-AG-1/TK-1E to TK-6E 3Tlend Tank Agitators and Agitator Drives

.Chemineer Model S5AG~-200-3L42 Side~Entering drive assembly with a 2%" diameter
shaft projecting 315 from face of mounting flange to bottom of 24" diameter
. \
square pitch right hand pitch marine propeller. Drive also complete with six ring
packing gland with lantern ring, water flush chamber and lipseal, spring loaded
automatic lubricator, 12% 150 1lb. ASA mounting flange and pipe leg support.
Rotation: Counterlockwise as viewed from drive end.
A1l wetted paris of 304 stainless steel consbruction. U420 RPY shaft speed
obtained by combination of gear reducer, and Falk flex:ble coupling connected to
a 20 HP, 1750 8PM, LLO volt, 60 cycle, 3 phase, Class I, Group D, explosion-

proof, Standard Float Mounted, Frame 256T motor. BHP 17.1.

Spec. No. LhOL  Regn. No. 21156 P.O. No. _106 ALG 707 F.No. 10288

FIL-1/TX-1E to TK-6E Blend Tank Vent Filters o

Air-Maze 22MSEX1 Multi-Maze Filters with all-weather hoods and 12" 125 lb.
ASA flange bases. Capacity - 2250 CFM. GZResistance - 3" W.G. at 2250 CFM.
Sereen filter of oil wetter type. Can be washed in cleaning solution and reusead.

Regn. Mo. 20849  P:0O. No. _96 ALG 710 F. No. 9895
| COMPANY
. . O ATEINE
CONFIDENTIAL CONFIC E.N”Ai 1
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PU-1E to PU-Lil Dryver fexd Pumps

Goulds Model 3196, size 2 x 3-13, Group #, Centrifugal pump of 316 stain-
less steel construction. 3Service - PVC Slurry. dotation: Right hand as viewed
from drive end. Complete with Crane Type 9QPICI mechanical seal with neoprene
lipseal, Falk Type T-31 coupling, coupling guard and bedplate. TDH - 184t.

GPM - 120. NP3H available - 22.3'. ©NP3H reg'd for pump -~ 2'. Pumpingz iemperature
100°F. Pump efficiency L1%. BHP at rating - 15.2. Maximum BHP at bid diameter
25. Impeller bid diameter - 13%. Min/Max diameter: 9"/13", Driven by a 20 EP,
1750 RPM, LLO volt, 60 cycle, 3 phase, explosion proof, framé 256T motor. Impeller
speed 1750 RPM.

Spec. No. U410 Regn. No. 23148 P.O. No. 106 ALG 77h ¥, No. 210130

STN-1/TK-1E to TK-6E BElend Tank Strainers

See TK-18 to TK-6E .. .

TK-1E to TK-6E Slurry Blend Tanks

1610" I.D. x 138" high 304 stainless steel tanks per BFG Drawing G-10708,
Rev. B. Volume - 19,600 galicn. Partially shop fabricgted by Youngétown Steel
Tank Co. Fabrication in accordance with API 650. Vessel constructed with 3/16"
thick heads and shell, and %" thick bottom plates. Design pressure - atmospheric
and 2" W.G., vacuum @ 70°F. Tank base slopes 1.3" per foot towards outlet nozzle
and i1s made of concrete. Basket strainers, STNS-1E to 8E, made to fit into man~
hole to ?atCh lumps inuslurry. Basket size - 1t 9%“ I.D. x 2'0" minimum length.

L x b x .063 wire mosh screén. . f&f‘ﬁf?ﬁﬂ&M{
o Cd

Fei
R

Strainer nozzles: L ~ L* 150 1b. ASA nozzles for slurry inlet’ Dyt e T A
- Cobvrrot fedink

Top openinzs: 1 - 16" 150 1lb. ASA blower vent nozzle, 1 - 3" 150 1b. ASA slurry

inlet nozzle, and 1 - 12" 150 1b. ASA air filter vent nozzle.

Side openines: 1 - 3% 150 1b. AS4 slurry outlet nozzle, 1 -2" 150 1lb. ASA air

inlet nozzle, 1 - 12" 150 1b. ASA agitator nozzle, & 1 - 18" 150 1b. ASA manhead

with cover. %

Spec. No. G-10708 Regn. No. 21074 P. O. Ko. 106 AIG 5L6 F. No. - i

CONFIDENTIAL
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EQUIPMENT LIST

AG-1/SE~1F to $5-3F & 3m-6F Agitators for Foam Xnock-Cut Tanks

Chemineer model VHN-10 direct drive type agitators to mount on §"-150 #
ASA flanged nozzle. Shaft 1-3/8" diameter by LS" lonz with a S* diameter pro-
peller driven with a 1 HP, 1750 RPM, 3 phase; 60 cycle, 220/LLO volt, Class I,
Group D, explosion proof, frame 182C motor. Shaflt supplied with a Crane #9B
double mechanical seal with ceramic to carbon faces and 1ip seal and water flush
cavity. All wetted parts to be 30L stainless steel construction.

Spec. No. 3-Uli27 Regn. Ho. 20930 P.0O. No. 106ALG-L455 F. No. 10069

CM~1F & CM-3F TFirst Stase Vacuum Pumps

Nash CL-702 vacuum pump in bronze fitted construction complete with the
following: inlet and discharge manifold, John Crane Typé 8B2 balanced flushed
mechanical seals and V-belt drive, 1?70/980 RrPM, B.F.Goodrich hi-Capaciéy?static
conducting V-belts. Pump driven by LO HP, 1800 RPM, 3/60/LLO volt, Class I,

Group D, explosion proof, frame 32LT motor.

Spec. No. S-h355 - Regn. No. 21085 P. 0. No. 106 AIG 536 . No. 10308

CM~2F & CM-UF 3econd Stagze Recovery Compressors

Nash size H-6 of bronze fitted construction complete with the following:
John Crane type 8B2 balanced flushed wmechanical seals, Falk coupling, non-
sparking coupling guards, and 20" x 60" separator (3E-1/CM-2F & CM-4F) made to
ASME specifications and including Jerguson gauge glass. Compressors driven by

150 HP, 1800 RPM, 3/60/LLO volt, Class I, Group D, explosion proof, frame LUSTS

motor. " o

A [N e e
Spec. No. S-L355 Regn. Ko. 210385 P. 0., No. 105 ALG 536 F. No.'- 16333 . J"J-J'J:*,LL

CM-9F Recovery Vent Booslier Compressor

Nash size AL-623 in bronze fitted construction complete with the following:

John Crane type 8B2 code XP-1Cl single, outside, balanced, flushed, mechanical

CONFIDENTIAL 11
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seal; base plate suitable for 25 HFP ¢irect drive motor; ralk coupling; non-
sparking coupling guard; and A3SME (12" x 36") separator with Jerguscn gauge glass.
Compressor driven by 25 HP, 3500 aP#, 3/60/LLO volt, Class 1, Greup D, explosion
proof, frame 284LTS motor.

3pec. No. S5-4723 Reqn. No. 21619 P.O. No. 106 ALG 9L6 F. No. 10308

CN-1F & CN-2F Recovery Condensers

Doyle and Roth VI-2u61-20H horizontal shell and tube exchanger with fixed
tube sheets consisting of a 24" 0.D. carbon steel shell coﬂtaining 502 - 3/Li" 0.D.
x 18 BWG 304 stainless steel tubes 20 ft. long with 1976 sq. ft. heat transfer
area. Design pressure 180 psig ¥ 380°F, both shell and tube side.
Tube pitch 15/16" triangular. EBaffle spacing 15 inches. -
Tubeside: 1 pass, nozzle sizes 8", L", 2" - 150 1lb. ASA;

Shellside: 1 pass, nozzle sizes 6", 6" - 150 1lb. ASA.
A

Specs No. LL28 Regn. No. 21672 P.O0. No. 106 81G 992 F. No. 10LBS - .

CN-3F Vent Condenser for Monomer Recovery

Doyle and Roth VI~661-16H horizontal shell and tube exchanger with fixed
tube sheets consisting of a 6.625" 0.D. carbon steel shell containin;g 31 - 3/uL»
0.D. x 18 BWG 304 stéinless steel tubes 16 ft. long with 98 sq. ft. heat transfer
surface. Design pressure 180 psig @ 380°F, both shell and tube side.

Tube pitch 15/16% triangular. Baffle spacing 24".
Tubeside: 1 pass, nozzle sizes 2", 13", 15" - 150 lo. ASA COIVEPANY

Shellsid?: 1 pass, nozzle sizes 2%, 2% - 150 1b. ASA CONFIDENTIAL

Spec. No. L:li29 Reqn. No. 21661 P.0. No. 106 ALG-992 F. No. 10486

DE-1F Recovered Vinyl Water Decanter

24" 0.D. x 616" straight side T30L stainless steel tank fabricated by
3righton Corporation according to ASME code part UW. Tank designed for 150 psig
1

internal pressure @ 150°F. ASME flanged and dished heads are %" thick and the

cylindrical shell is of 3/16'f total thickness. A4ll inside welds ground smooth

and external welds wire brushed. -
Spec. No. L429  Reqn. No. 21661 P.O. No. 106 ALG 992 F. No. 10488 1 1

'CONFIDENTIAL
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w

FIL-1F to FIL-6F, TIL-9F, !

b=t

L-10F Recovery Filters

Cuno ¥odel 1hD2 filvers  15-15/16" diameter x  39-13/16" overall lenzin
with L™ - 150 1b. 434 flanzed inlet and outlet, welded steel A3¥E Code tank
assembly for 150 psiz design pressure. rfach filter complete with 28 filter

>

elements of viscose Tibre, 25 micron density. Internal hardware is T316 stain-

less steel.

En

Spec. No. 4732 Regn. No. 21697 P.0. No. 106 ALG 1035 F. No. 10379

FIL-7F & ¥11L-8F Recovery Filters

United States Filter Corporation single Maxi-Tlo filters with ASME Cocie
stamp. All construction of T30L stainless steel. Uesign units for 125 psig @
200°F. [Each unit complete with L" - 150 1b. 4S5S4 inlet and outlet, pressure gauge,
and 12 Auto-Spun elements with stainless steel core and 10 micron rating - each

A

element 25" diameter x 10"long. ' o

Spec. No. L732 Reqn. No. 21753 P.0: Ko. 106 ALG 1061  F. No. 10480

HE-1/TK-7F Heating Panel for 10,000 Gallon Surge Tank

Dean Products, Inc. P-23D type heating panel, 12" wide x. 143" léng, pattern
301, single embossed, rolled to an 8!'0" diamster RW. Panel is construcﬁed of 10
gage embossed on 12 gage companion. Panel 1s designed for 200 psi working pressure.
Dean female coupling 1" inlet and 3/L* outlet surface mouqted fittings for single
pattern 301.

Spec. No. Regn. No. 21762 P.0. No. 106 ALG 1013 F. No. 10367

HE-1F Seal Viater Cooler .

Doyle and Roth LL 2068-16H horizontal shell and tube exchanger with fixed tube
sheets consisting of 20" 0.D. carbon stecl shell containing 280 - 3/L" 0.D. x 18
BWG admiralty tubes 16 feet long with 879 sq.ft. heat transfer surface. Design

pressure - 180 psig @ 380°F for both shell and tube sides.

. ' prom s
Tube pitch 15/16" triangular. Baffle spacing 10 inches. (:()155ffiTﬁ\(
LN
Tubeside: B pass, nozzle sizes 3", 3" - 150 1b. ASA. CO?!E:MFJ‘%TIAL
Shellside: 2 pass, nozzle sizes 3", 3% - 150 1b. ASA. : ~
1

CONFIDENTIAL
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Spec. No. Lhi31l  Regn. YNo. 21585 ».0. No. 106 ALG 943 F. No. 10294

HE-2F Z2Recovery Desuperheater

Doyle and Roth VI-1261-16H, horizontal shell and tube exchancer with fixed
tube sheets consisting of a 12.75" 0.D. carbon steel shell containing 126 - 3/L*
0.D. x 18 BWG stainless steel tubes 16 feet long with 396 sq. ft. heat t?ansfer
surface. Design - 180 psig & 380°F for shnell and tube side.
Tube pitch 15/16% triangular. Baffle spacing 6 inches.
Tubeside: 1 pass, nozzle sizes 8%, 8" - 150 1b. A3A.

Shellside: 1 pass, nozzle sizes 3", 3" - 150 1b. A3A.

Spec. No. L761 Regn. No. 21670 P,C. No. 106 ALG 992 F. No. 10L84

PU-1F & PU-2F Recovered Vinvl Transfer Pump

-~

Coulds lfodel 3196, size 1% x 3 - 10, Croup S, 1 stage centrifugal pump with,
Ay

'

wetted portions of 316 stainless steel construction. Comylete with Crane type 9
QPICI mechanical seal, flange ratings - 150 1b. ASA. Shaft packing - Teflon.
Pumps will deliver 20 GPM @ 11} ft. TDH during start-up or 130 GrPM @ 56 ft. TDH
when operating normally. At rating, BHP - 5-5&, efficiency - 30%. ﬁaximum BHP
6.L. Impeller diameter - 10". Minimum/maximum impeller - 6"/10". Rotation:
right hand as viewed from coupling end. NPSH available - 6.5'. NPSH required -
2.8'. Pump driven o a 7% HP, 1750 RPM, 3/60/LLO volt, expibsion-proof, frame

213T wmotor.

R . vy !
a0 1 i
Spec. No. LL32 Regn. No. 21491 P.0. No. 106 ALG 8h1 F. No. 104kt o
U iolig AL
PU-3F & PU-T7F Seal water Pumps . M e 1

Goulds Model 3196, size 1% x 3 - 10,Croup M, 1 stage centrifugal pump wifh
wetted parts of cast iron construction with 316 stainless steel shaft sleeves.
Com, lete witg John Crane type 9 QPICI mechanical seal with glass filled Toflon
- lipseal, flange ratings - 150 1lb. A3A. Shaft packing - Teflon. Pump will deliver
110 GPM @ 264 ft. TDH. At rating, BHEP - 17.9, efficiency - L42%4. Maximum sHP - 21.

Impeller diameter -~ 8". Minimum/maximum impeller - 6“/10". Rotation:y, right

CONFIDENTIAL 11
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hand as viewed from coupling end. NP3H available - 26.3 feet. HPSH required -
3.7 feet. Pump driven by a 20 HP, 35C0 RPM, 3/60/LLO volt, explesion proof,
frame 256T motor.

Spec. No. L33 Regn. No. 21579  P.0. No. 106 AL 9Ll . ilo.

PU-LF S3Seal Water Striuping Tarnk Pump

Goulds Mo<el 3199, size 1 x 1 -5 Grouﬁ T, 1 stapge centrifugal pump with
wetted parts of cast iron and bronze trim construction. Complete with John
Crane type 9 QPICI mechanical seal with glass filled Teflon lipseal, flange
ratings - 150 1b. ASA. Shaft packing - Teflon. Pump will doliver‘BS GPM @ Lly¢
TDH. At rating, BHP - 0.8. 3Ifficiency - LB8%. Maximum BHP - 0.85. Impeller
diameter - 4L". Minimum/maximum iwmpeller - 3"/L-7/6". Rotation: right hand as
viewed from coupling end. NPSH available - 10'. NP3H required - 8'. Pump driven

.

by a 1 EP, 3500 RPM, 3/60/LL0 wlt, explosion proof, frame S46T motior.

Spec. No. kL3l Regn. No. 21575 P.Q. No. 106 ALG 941 TF. No.

PU-SF & PU-6F Chilled Water Pumps

Goulds Model 3196, size L x 6-13 Group ¥, 1 stage centrifugal pump with
wetted parts of cast iron and 316 stainless steel shaft sleeve. Complete with
John Crane type 9 QPICI mechanical seal, flange ratings - 150 1b. A34a. Shafy
packing - Teflon. Pump will deliver 568 GPM @ 5h4.5' TDH. At rating, BHP - 9.75,
efficiency - 80%, maximum BHP -~ 11. Impeller diameter - 13". Minimum/maximum
impeller -~ 9"/13". Rotation: right hand as vigwed from coupling end. NFSH
available - 31.9'. 1#P3H required - 12.1'. Pump driven by 15 HP, 1150 RPN,

3/60/L40 volt, explosion proof, frame 284T motor.

Spec. No. U722 Regn. No. 21608 P.O. No. 106 ALG 969 F. No. 10305

RF-1F Hzavy Duty Industrial Refrigeration System

Frick heavy duty industrial refrigeration system in accordance with ASHE Codes

and suitable for Class 1, Group D explosion proof area. nAErT AW,
. ‘;'\' o
A v iﬁﬁn
{Jkéﬁu:ﬂa‘iJha W

*
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The refcigeration system coniains the following equipment: 3 - hcavy duty
7 % 7% two eylinder enclosed ammonia compressors arranged for V-belt drive at
LULO RPM with suction pressure switches to start and stop compressors according
to load, avtometic siarting by-pass, V-oelis, belt guards, and basc plate for
mounting 75 HP, 1800.RP¥, 3/60/LL0O volt, Class I, Group D, frame size 365T motor.
Capacities at 215 psig condensing pressure in accordance with Frick data sheets

as follows:

No. Comp. Gvap. Temp. & Press. Capy. Tons Ref.
ea. total

1 50°F (75 vsig) 81 81

2 26°F (L2.6psig) 50.5 101

3 11°F (24.7 psig) 33.3 100

3 O°F (15.7 psig) 26.3 79

anh comﬁressor has an oil pressure failure switch, a cy%inder jacket temperature
switch, a low suction pressure switch, a high discharge pressure switch, -a #160-058
scrubber type automatic oil separator for automatically returning oil from the
discharge line to the cowpressor crankcase, a separator pressure relief valve,
and a 1%" check valve to prevent any blow back when shut down. Comp;essor Jacketb
has a water solenoid valve to shut the water off when the coupressor motor is not
operating.

One ammonia condenser 120M32018, 20" 0.D. carbon steel shell with 120 - 124
0.D. x 13 BWG carbon steel tubes 18' long with 708 sq. ft. effective surface
operating at 105°F condensing tewmperature @ 21L.2 psig when supplied with 320 GPM
of B5°F cooling water. Condenser is equipped with netessary ammonia valves and
fittings, safety relief valves, supports and a LY ~ 6V pilot operated water ré-
gulating valve type PX # 11167.
Design: Tubeside - 100 psig, shellside - 250 psig.

One ammonia liquid receiver 20" x 1L" 1long with all needed ammonia valves,

| » COMPANY
CONFIDENTIAL CONFIDENTIAL 4

fittings, gage glass, etc. Design 250 psig.
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One Ice reserve unit Model 2L0-I2-50 with30,000 lbs. aominal ice capacity,
and 1,330 lineal ft. of 1i" sched. LO CS pipe arranged with 1L pipe coils wide
16 pipes high 19'-L" long on 8% centers complete with fank and covers, necessary
ammonia piping and controls including: expl. proof solenoid vaive, flanged
liquid 2nd suction connections. accumulater, float assembly oil drain piping
etc. and cowplete with necessary water controls inlet and outlet pipe connections,
water level float valve, overflow and drain, remote ice limit therwostat, baffles,
coll sugports, dynamically balanced agitators, screens, V-belts, pulleys, mounts
for 2 HF, 1800 RPM LLO/60/3 Class I, Croup D motors.  Agitators will provide a
velocity past the coils adequate for burn-off rates of 5-6 tons/1000 lbs. of ice.
Inside tank dimensions 23'L" long x 9154 yide x 91O high.

One 30" x 72% Instrument Panel with two L3" pressure gages to indicate the

3

suction and discharge pressure. 3uction and discharge pressure switches and
ﬁecessary relays for the system all facteory mounted. Protective devices irncluded
will be for 110 volts, single phase, 60 cycle and for Class 1, Group D locations.
Spec. No. L509  Regn. Ne. 215L0  P.O. No. 66 ALG 337 F. MNo. 16363

SE~1F to SE-3F 500 Gallon Recovery 3Separators

500 gallon type 304 stainless steel tanks, 3'6" 0.D. x 6'3" straight sides
5/8" thick shell and 5/8" thick ASME F & D heads fauricated by Alloy Crafts Co.
Design pressure 255 psig & full vacuum @ 150°F. Vapor eniry tangential near top
of straight side. Tanks are provided with agitators for resiurrying entrained
material before dropping to blend tanks. .

Spec. No. 5-4128 Regn. MNo. 212L0  P.O. No. 106 ALG 782 ' F. No. 10237

SE-SF High Afficiency Entrainment Separator

One V.D. Anderson Company'!'s Type L3-6-180 Hi-ef special with top inlet and
side outlet, 14" 0.D. x LBY straight side of carbon steel constructigf. Spray
nozzle and removable element constructed of type 304 stainless steel. Tank

designed for 180 psig < LOO°F. m?‘f""l’\?“!
i\ S IR

CONFIDENTIAL ~ COMFIDEN
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Top head openin~ss: 1 ~ 4™ - 150 1b. ASA noszle for gas inlev.

:d level control. 1 - 4" -

Shell openings: 1 -~ 4" - 150 1b. 4S84 nozzle for licui

150 1b. ASA nozzle with a 3" - 3000 1b. 1.P.S. threadec coupling for removable
spray nozzle assembly. 1 - 6% - 150 1b. A%A flange for gas outlet. 2 - 3/L"
3000 1lb. I.P.3. couplings for gage glass.

Sottom head openinsgs: 1 - 2% - 150 1lb., 4SA flange for liquid drain.

Tank flanged across girth for cleaning if necessary.

Spec. No« ALlilli Regn. No. 21637 P.0. No. 96 ALG 15LL F. No. 103484

SE-6F 500 Gallon Recovery separator

One vertical carbon steel tank 3'6" O.D. x 673" straight side fabricated by
Youngstown Steel Tank Company. Design for 255 psig and full vacuum @ 150°F. A4ASME
F & D heads are 11/16" thick, cylindrical shell is %" thick.

A

Top head openings: 1 - 29, 2 - 13", 1 - L* - 150 1b., A3A flanged nozzles.

Shell openings: 1 - 8%, 4 - 4", 1 - 18" menway with hinged & bolted cover, and

3 ~ 3" - 3000 1b. couplings. Flanges are 150 1b. 4SA.

Bottom openings: 1- 3" - 150 1b. ASA flanged nozzle.

Spec. No. E-L128 Regn. No. 21531 P.0. No. 66 ALG 359 F. No.

TK-1%& 2F Recovered Vinvl Chloride Receivers

Vertical 5010 gallon Vinyl Ckloride receivers §'0 " 0.D. x 12'0" straight
side made of 15% 30L stainless steel clad on 4-212 grade B carbon steel backing
fabricated by Superior Welding Co. ASME Code flanged and dished heads to be
B/h” total thickness and the shell to be 9/16” total thickness. Tanks are rated
for 150 psig and full vacuum & 150°F. These tanks are located outside the process
building and are insulated and mounted on heated skirts to keep any water in the
bottom of the tanks from freezing.

Spec. MNo. B-L131  Reon. Ho. 21245 P.0. No. 66 ALG 252 F. No. 101L5

P
CONFIDENTIAL @x;a\,u i .H;J Mi 1
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TK=-3F 150 Gallon Seanl water Strivpinz Tank

One vertical 150 zallon carbon steel tank 30" 0.D. x 3'&" svraight side
fabricated by Industrial Metzl Froducts Co. Tlesign: 50 psig & full vacuum @

L50°F,
Spec. No.  hLhlé  Regn. No. 21260 P.0. No. 105 2L¢ 754  F. Mo. 13132

TK-6F 300 Gallon Seal Water Tank

One vertical carbon steel tank 36" 0.D. x 412" straight side fabricated by
Youngstown Steel Tank Company. Desigr: 50 psig and full vacuum @ L50°F.
Spec. No. Lh15  Reqn. No. 21260 P.O. No. 1O6ALG 75L  F. No. 10131

TK-7F Vinyl Chloride Surge Tank

10,000 galilon, horizontal, carbon steel surge tank, 8'0O" 0.D. x 240"
straight sides fabricated by Kennedy Tank & Mfgz. Co. Shell thic%néss 3/Ln -
elliptically dished heads 5/8" thick. Design pressure 260 psig and F.V., at 3C0°F.
Vessel interior coated with plastic #7122 epoxy phenclic coating to minimum dry

thickness of § mils. Tank located outside process building and ié insulatéd.

Spec. No. LL35 Regn. No. 21558 P.O. No. 106 AIG 9356 7. No. 1038L

7.'.7 ¢

.
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EQUIPMENT LIST

BL-1G Primary Fan for lst Stage Venturl Unit

Clarage #3060 Type AF airfoil fan, SW-ST, Arr. Q complete with flanged
‘inlet and outlet, V-belt drive with B.F.Goodrich belts and belt guard.
Orientation and rotation: CW-THD.

To be capable of supplying 15,000 cfm of 70°F gir at 7" W.G. static pressure
when driven by a 25 HP, 1800 RPM, Class I, Group D, explosion-proof, 220/440
volt, 60 cycle, 3 phase motor with a 284 T frame. At capacity, BHP 20.2 and

blower RPM-1501.

Spec.No. L392 Regn.No. 20955 P.0.No. 106 ALG-488 F.No. 10122

BL-2G 2nd Stage Venturi Exhaust Blower

Buffalo Forge 45 MW fan in arrangement #9, CCW-UED and type 3QL stainless steel
construction. Fan complete with flanged iniet and outlet connectioné,vv-belt
drive with B.F.Goodrich belts and belt guard. Fan to delivery 7000 cfm of
160°F air at 6" W.G. static pressure, 1230 REM and 10,8 BHP using a 15 HP,

1800 RPM, 3/60/LuLO volt, explosion-proof, frame 254T motor.

Spec.No._L392 Regn.No,_ 20964 P,O.No. 1056 ALG-495 F.No.

BL-3G Main Fan for Venturi Dryer System

Buffalo Forge 805-L-25 heavy duty fan in arrangement #8, CCW-UBD, in Class "C"
spark-proof construction., Fan complete with split, housing, flénged inlet and
outlet connections, manually operated inijet vanés, plate type flush mounted
clean-out door, coupling and coupling guard. TFan to deliver 25000 cfm of 150°F
air at 21" W.G. static pressure, 1780 RPM and 98 BHP when driven by a 100 HP,

1800 RPM, 3/60/4L0 volt, TEFC, frame LO5TS motor.

Spec.No._L392 Reqn.No._2096k P.O.No. 105 ALG-495 F.No._ 10076

CONFINENTIAL Gt
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BL-LG Cold Powder Conveying Svstem Exnzust Blower

Buffalo Torge 30MW fan in modilied arrangement #9, CY-THD of typs 3ChH
stainless steel construction. Fan complete with flanged inlet and outlet
connections, V-belt drive using B.F.Goodrich belts and belt guard., Fan to
delivery 3800 CFM of 100°F air at ;8“ W.G. static pressure, 2880 RPM and
16.8 BHP using a 20 hp, 3600 rpm, Class I, Group D, explosion-proof, frame

2567 motor.

Spec.No. 4392 Reon.No._ 20354 P.O.No._105 A1G-495 F.No,_ 10088

BL-5G & BL-6G Storage Bin Exhaust Fans

Clarage No. 113 Type XL Fans, arrangement #9, SW-SI, complete with open type

wheel, flanged inlet and outlet, V-belt drive with B.F.Goodrich belts, and

belt guard. Each has capaciiy to exhaust 4000 sefm of air with 6" W.G. static
. X

pressure at 1660 RFPM and 7.32 BHP. Driven by a 10 HP, 1800 RPM, LkLO:volt,

60 cycle, 3 phase, explosion-proof, Class I, Group D, motor with a 215T frame,

Spec.No._ 4302 Reqn.No. 20955 P,0.No. 106 ALG-488 F.No. 10123

CE-1G Venturl Dryer Centrifuge

Bird Machine Company 32" x 50" continuous solid bowl centrifuée; complete with
SA-T0, L0:1 gear ratio, and constructed of 30L stainless steel'throughout where
in contact with PVC. Also complete with 270°F solids discharg; gutter, wash
pipe and nczzles for internal rinsing, Xorfund vibration isolaters, B.F.Goodrich
belts and sheaves for 1400 rpm operation. Bowl is a cylinder énd 10° cone con-
figuration. Equipped ﬁith feed tube.and case seals to redgce internal windage.
To process 8000 1bs./hr. PVC (dry basis) giving a wet cake of approximately 75%
total solids. Bowl equipped with longitudinal strips; bowl polished between
strips. Driven by a 75 hp, 1800 rpm, 440 volt, 60 cycle, 3\phése, TEFC,

explosion-proof motor with frame LLLU,

Spec.No.___ Regn.No. 20705 P.O.No._ 6641G-95 F.No. 8841 ». GOMPANY l ]
CONFIDENTIAL " CONFIDENTIA
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Spec.No. G-10599 Reca.No., 214i7  P.O.Ro. 105 ALG-910 F.No.

CV-3G & CV-LG Second Stage Cyclone Product Conveyors

A screw type conveyor ariven by a 3/4 HP, U5 RPM, 3/60/4LO volt, frame 56-3,

type JV-GD totally enclosed mounting position C-1 motor. All parts in contact
with PVC of stainless steel. Flange ball bearings for 2" shaff. Length of CV-3G
as measured between centerlines of inlet and outlets is 270", ‘All other dimensions

per B.F.Goodrich DWGS. G-9312 & G-9275. Product outlet to have hinged door.

Conveyor CV-LG is identical to ‘above except length between center lines of inlet

and outlet is 3'0" and cutlet flange is 12" square instead of 12" T, p.,

Spee.No. G-9312 Regn.No. 21kl7 P.0.No. 105 ALG-910 F.No.

CV-5G Product Convevyor to Silos

CV-5G duplicates CV-3G. p s

Spec,No._G-9312 Regn.No._ 21417 P.0.No._106 ALG-910 F.No.

DR-1G First Stage Venturi Dryver Sectiocn

Constructed of 16 gauge stainless steel. Throat section -- 20" I.D. and 13!
length. Feed point approximately 4* above plenum. See BFG. Dwg. E-413k for
details and dimensions. Throats expands to 54" I.D. section in a length of 15'.
54" I.D, drying section -- 15'3" long. 54" I.D. reduces down éo a LO" I.D. in
a length of 6'9” I.D. section approximately 55% in length to entrance of lst

stage product cyclone.

Spec.No. E-413L  Regn.No. P.0.Yo. *.No. . CQRKWANY

G““ IFIDENTIAL

Composed of 1h" I.D. and 18" I.D. sections. 18" I.D. section épproximately 22"

DR-2G Second Stage Venturi Dryer Section

long. Reduces down to 14" I.D, section at point just upstream from lst stage
cyclone product outlet. 18" I.D. section of 16 ga. stainless steel and 14" I.D.

section of 16 ga. stainless steel, ILength of section between cyclone product

CONFIDENTIAL | 11
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outlet and 2Znd stage cyclone entrance -- avproximately 52°,
Spec.lo. Reqn.No. P,0.No. F.No.

FIL-1C & PIL-2C Veaturd 1st and 2ad Stase Air Filters

Farr Company size L3Ok Model V7-B2 Far-Alr-Hi-Kieen Filter in two stages -
a manually operated roll unit with Fibre glass media for the first stage
followed by HP-2A second stage filters - to handle 15,000 SCFM air with a

pressure darop of 0.26"W.G.

FIL-2G is identical to FIL-1G except for the following:
1. Filter to handle 6000 SCFM air with a pressure drop of 0.23" W.G.

2, Filter is Farr Company Model V7-B2 size 3-64 Far-Air-Hi-Kleen Filter,

Spec.No. L380 Regn.No. 20942 P.0O.Wo. 105 ALG-430 ¥F.No. 9919

L}

FIL-4G Air Filters for Cold Powder Conveying Line

S

Farr Company 24 x 24 x 8 HP-2A filters complete with sealer frame, retainer,

holding frame, filter cartridge, and fasteners.

Spec.No. Regn.No. 209%2  P.0.No, 106 ALG-430 F.No. 9971

EE-1G Venturi lst Stage Heating Unit

Two #E-S4 L,J7.Wing Integral Face & bypass heating coils. Units to be stacked

2 high and have the capacity to heat 15,000 SCFM of air frem -10° to 95°F
using 30 psig steam. Units complete with integral face and bypass dampers
including pneumatic damper motors and a common air stream thermostat, Pressure

drop 0.1"W.G.

' p\l/:\“'-,r;':'e".‘ki"
Spec.No._L4379 Reqn.No. 21052 P.0.No. 106-ALG-558 F.No. 10065 by
AT ST RN 1 "
FE-2G Venturi 2nd Stage Heating Unit Ul el o b uiss

Consists of four (L) American Standard size H-2Vh-23-84 heavy duty coils with

tube couplings, Tubes - 90/10 Culli alloy, 0.049™ wall thickness, solder ccated

Tins. Air tight steel casings. 23 tubes in face; tube length - 8&:. Bach coil

is 37 5/16" high and 923" wide. 1003" space needed for coil removal. Duty - to :i- :i

CONFIDENTIAL
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heat 15,000 SCFi of air from 100°F To 23350°F using 180 psig saturated steam.

Spec.No. Rean.No, 21289 P.0.Wo. 108-A1G-743 F.Ho. 99SL

HE-3G Slurry Sperae Heavwe

H

180 psig saturated steam will sparge directly into slurry. Designed to heat
26,600 1bs/hr. 30% total solids PVC slurry from 100°F to 170°F. Duty -- 1,599,000
Btu/hr. or 1510 1lb./hr. steam. All parts in contact with FVC of 30k stainless
steel, Trabricated by G.H. Hicks and Sons., Steam sparges from a 15" diameter

pipe into a concentric 3" schedule 5 pipe containing the slur;y’sparger having

4 rows of holes with 33 holes in each row at 2" hole spacings: Rows are 90°

apart vertically and horizontally. All flanges 1504 ASA,

Spec.No.__4382 Regn.NMo._211k3 P.0.No. 105-ALG-668 F.No._ 10077

HE-L4G Second Stage Air Heater

Consists of two (2) American Standard size H-2V4-20-L8M heav& duty coils with tube
couplings. Tubes of 90/10 CuNi alloy, 0.0LS" wall thickness, 'solder coated fins.
Air tight steel casing. 20 tubes in face. Each coil is 33-3/16" hgéh and 56-3"
wide. Tube length 48". 64" space needed for coil removal. Has capacity to heat
6000 scfm of air from O°F to 250°F using 30 psig saturated steam in 1st coil and

180 psig saturated steam in 2nd coil.

Spec.No. 4379 Regn.No. 21289 P.0.No. 105~-8LG-743  F.No. 9995

HE-5G Storage Bin Fluidizing System Heater-Cooler Unit

Emerican-Standard unit consisting of a size E-2M-11-24 coil for heating and 2
modified HW-2M-11-24MM % circuited coil for cooling. Heating'goil - 11 tubes in
Tace, 24" length, 20-5/8" coil neight, and 323" ceil wiétih, Dﬁty - to heat 1600
scfm of air from 70°F to 180°F using 180 psig saturated steam. Cooling section
identical to heating section except that it is % circuited. Duty - to cool 1600
sefm of air from 180°F to 1L2°F when supplied with 25 GP¥ of 85°F wmater. Pressure
drop of water through unit - 9.3° HQO. Total pressure drcp of air across unit

0.265" W.G. All tubes of 90/10 CuNi alloy, 0.04$" wall thickness, and solder

CONFIDENTIAL SREEIR T
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coated fins.

Spec.No. 4397 Regn.No. 21058 P.O.No. 2106-2LG-559 F,.No. 10093,

Magnet -~ 1G & Magnet-2G Dryer Mognetls

Two Magni-Power Company double bank drawer grids, 11-3/4" long x 12-1/2" wice
with six (6) 7/8" diameter x 12" long grid tubes on top row and five (5) 7/8"
diameter x 12" long grids on boﬁtom row. Units complete with hoﬁsing and top
and bottom mounting flanges per BFG Specification 5-k51k4, Page 2 of 2, All

parts in contact with powder to be type 304 SS construction.
~N

Spec.No. 4514 Rean.No. 21317 P.O.No. $5-ALG-1329 F.No. 10176

PL-1G Venturi Dryer Feed Pulverizer

A squirrel cage type device conmsisting of 1/8" SS welding rods ﬁarallel spaced
in a circle at 1" spacings inserted and welded into tgree 10 gé. 14" diameter
SS plates; one plate on each end and one in the middle to form pulverizer cage.
Driven by a 1/2 HP., 37 rpm, L4LO v . > eyele, 3 phase, Class I, Croup D,
U.S. Synchro-gear motor using Frame 56-7-6 Type EV-GW mounting'position r-2.
1" motor shaft connected to 3/4" pulverizer shaft by a Lovejoy i-é95 flexible

coupling. Pulverizer shaft bearing - Sealmaster NP-12. B.F.Goodrich Dwg. G-107h4l.

Spec.No._G-107L1 Regn.No. 21247 P.0.No. 106-AIG-734 F.No. 10067 COMPANY

SCR-1G & SCR-2G PVC Resin Screeners ‘ CONF‘DENT‘AL

Rotex Model #42 Type A-AL/SS Screeners with capacity to handle 8000 lbs/hr,

PVC powder through two 42 mesh screen in series. Particle size range of powder
to screener 30-180 microns with traces of coarser material., Alﬁminum top co&er,
screen frame and spacer frame, S5 bottom pan and box frame lining, V-belt drive
using B.F.Goodrich belts and belt guards. Bottom pan arranged‘so that oversized
material from both frames will discharge through common outlet. - ﬁoth outlets &"
diameter. /351 Nitex Bolting Cloth with Bond Tite and aluminum~érommets and overall
dimensions of 39" x 83" and 39" x 92". Motor - 2 ¥P., 1800 rpﬁ, LL0 wvolt, 60 cycle,

%
3 phase, Class I, Group D, explosion-proof motor with 184 frame. Overall length -

CONFIDENTIAL | i1
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125 3/L4". Owerall height - 15-3/8".

Spec.io. 4381 Reon.Wo. 20915 P.0.No. 1C5-ALG-395 F.No. S972 ©

. SE-1G Slurry Feed Magnetic Separator

Eriez 2" pipeline model B-2 Ferrotrap with standard pipe threzd connections.
Overall lengin - 11", Trap nominal diameter - 5". Magnetic element consists

of five magnetic fingers of 316 SS construction.

Spec.No, Reqn.No._ 20850 P.O.No._ 96-ALG-659 F.No. 9973

SE-2G Venturi Dryer lst Stage Product Separator

Ducon sizé”hso type SDM Duclone, complete with outlet scroll, access door in
cone, and dust trap to accommodate 50C# PVC resin, Reinforcaduior (-20")

W.G. pressure operation. Metal in contact with resin of 304 SS;'il ga.
Capacity 17,600 cfm of 160°F air containing 135 lbs. per min., PVC and L4.5 lbs.
per min. water vapor. Powder 30 to 180 microns with §o% larger than .50 microns

sp. gr. 1.3 to 1.4t Operating pressure drop across unit - 5.2" W.G.

Spec.No. 4375 Regn.No. 20975 P.0.No. 105 ALG-503 F.No. 9986-

SE-3G Venturi Dryer 2nd Stage Product Collector

Ducon size 190 type SDM Duclone duplicates SE-2G except for desigh rate and size.
Design rate - 7000 cfm of 160°F containing 135 1bs. per min., PVC resin and 2 1bs.

per min, water vapor., Pressure drop at operating conditions - L.6" W.G.

Spec.No. h E No. 209 P.0.No. 106 A1G-50 Jo. 998 :
pec.No. 4375 Reqn.No. 2 )75 No. 100 AIG-503 TF.No. 9987 COMPANY

SE-LG Venturi Dryer lst and 2nd Stage Dust Collector @ONH DEN“[’]_

ALerotec tubular dust collector, model SUPV #7-105, with vertical bottom inlet

and outlet. Construction - stainless steel, Air inlet and ouf;ét and powder
outlet flanged. Access panels for all compartments, pipe nozzieé and caps
gbove ecach roonf tubes for air lancing. Tube sheet vertical rather than
horizontal, Tubes sloping at an angle towards powder discharge.. .Operating

pressure -20"W.G. negative pressure and maximum pressure drop of 8™W.G.

5
-
sy
.

Precipitating tubes - 6-5/8" outside diameter standard tubing with O.lBh"‘wall,u}\ Bt
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all welded constructicn. Each tube eowipned witn eight inlet oper1ng°

-

nings and welded top &nd botton

*c_s

J

and directiocnal guides atv inlet to said o

to tube sheet. The sheet and outlet envelope - 1/8" steel plate. Hopper

cone - 54 f*.3. To nandie 25,000 cfm of 160°F air containing 1.5 lbs/min.

PVC dust in particle size range of 30 to 180 microns ard sp.gr. of 1.3 to
1.k. Separating efficiency of 30 micron material 99.C% at L* W.G. pressure

drop.’

-

Spec.No. L4374 Regn.No. 21103 P.0.No. 106 ALG-617 F,No, 10063 -

SE-5G & SE-6G Storage Bin Dust Collector

Carter Day Company #2LRIUB Day Filters without hoppers. Fabricated of 12 g.
nild steel with all parts in contact with PVC epoxy coated. Complete with 2'
high body extension fitted with interlaced %" dia. SS rods spacéd on 13"
centers and welded to vody. 2" HP, V.L.W.F, 118 Bostcn reduc»¢on W1Th 1800
rpm, 220/k40 volts, 60 cycle, 3 phase, Class I, Group D, Frame SoC motor.
Dacron filter sleeves. Filter body flanged for direct connection to storage
bin., 3A-6 pressure blower with 2 HP, 3600 RPM, 220/LL0 vglt, 60-cycle, 3 phase,

Class I, Group D, motor with frame no. 184,

Spec.No. 4298  Reagn.No._ 20891 P.0.No. 105 ALG-376 F.No. 9001

SE-7G Cold Powder Conveying Cyclouae

Ducon size 100 type SDM Duclone, complete with outlet scroll, access door in

cone, and dust trap. Reinforced for (-20) W.G. pressure operation. Metal in
L3

contact with resin of type 304 stainless steel; 11 gage. capacl ty L0OOO cfwm of

120°F air containing 135 lbs/min. PVC powder of 50 to 180 micron particle size.

Operating pressure drop access unit -6" W.G.

Spec.No. 4376 Reqn.No. 20975 0.No. 106 ALG-503 F,No. G988

| GOt kil
. . H
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TK-1G & 2G Protuct Storane Bins

"Fabricated by Graver Tank and Manufacturing Co., per BoF.GOGdriéﬁ Dwgs.
E-4130 and C-10723, Bin dlametsr 16'0" x 200" high erected 0;1. iéon
diameter x 3'¢" Lich base. Interncl welds ground smooth For epoxy coating.
All grating, Kerrigan 1" xz 3/16" Typé‘K—300. Base conctructed with 8" C.S.

pipe for fluidizing unit connections. All carbon steel surfaces exposed to

[ G

PVC are epoxy coated. érating bearing bars and bolis exposed tq'PVC of SS
construction. That not exposed to PVC of C.S. construction. +” base wall
thickness. Each tank has two 8" nozzles with 150 1b. ASA pipe Flange
drilling and made of SCH 5 stainless steel. Three, each, 3/h";full pipe
couplings for sampling and temperature indicator, Manway with ﬁinged cover
on top and side both. Capacity 12D,000%# PVC. Bin walls constructed'of

a

carbon steel with epoxy coating.

Spec.No, G-10723 Reaqn.No. 211k9 P,0.No. 66 £LG-228 F.No. 10129

R ] - . -

N
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ze 21 AH inductrial fan in Arr, G complete wita flanged

[G]
e
l‘

FAmerican~Standard

-~

*inlet and outlet, outlet dampers, V-belt drive with B.F.Goodrich belts and

belt guard. Orientation and rotation: CW-THD,
o

‘o Lan

To be capable of supplying 9500 cfm of 7C°T air at 7" W.C. stavic pressure
when driven by a 20 HP, 1800 RPH, Class 1, Group D, explosion-proof, 220/iL0
volt, 60 cycle, 3 phase motor with a 250T frame. At capacity, BEP 15.5 and

lower REM~1100,.

Spec.io._4%392 Regn.No. 20963 P.0.No. 106 ALG-4S87 F.No. 9989

BL-3H & BL~4H 2nd Steze Venturi Txhavst Blover

b

Buffalo Forge 35 MW fan in arrangement #9, COW-USD and type 30¥.stainless steel

construction. Fan complete wiith flanged inlet and outlet connections, V-belt
drive with B.F.Goodrich belts and belt guard. Fan to deliverjﬁh50 efm of
16C°F air at 6" W.G. static pressure, 1600 RPM and 7.0 BHP using a 10 HP,

1800 RPM, 3/60/L4C volt, explosion-proof, frame 215T motor.

Spec.No. L4302 Reqn.No. 20954 P.0.No. 106 ALG-L9S F.No.

BL-5H & Ri-6H Main Fan for Venturi Dryer Systen

Buffalo Forge 805-L-21 heavy duty fan in arrangement #3, ccw-qﬁp, in Class "C"
spark-proof construction. Fan complete with split housing, flahgec inlet and
outlet connections, manually cperzted inlet vanes, plate type flush mounted
clcan-out door, coupling and coupling guerd. Fa%'to deliver 16600 eim of 160°F
air at 21" W.G. static pressure, 1700 RPM and 63.25 BHP when driven by a 75 P,

1800 RBM, 3/6C/LL4O volt, TEFC, frame 365TS motor.

Spec.No._ 4392 Rean.No. 20954 P.O.No. 105 ALG-495 F.No. 10075

COMPANY
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Type 204% stainless siteel construciion. Fan couplete with flansed inlet and

.

outlet connections, V-belt drive using B.F.Goodrich belis and belt gruard. Fan

s

-t

to deliver ZLOO c¢fm of 100°F air at 18" W.G. ciaiic precscure, 3450 REM and

Q

11.3 BHP ucing & 15 hp, 3600 rpm, Class I, Group D, explosioﬁ;groof, frame 254T

motor.

Spec.No. 4362 Regn.No. 20953 P.O.No. 105 ALG-LB7 F.No. 9950

BL-OH +o BL-12H Storage Rin Exhsasust Fans

Clarage No. 113 Type XL Fans, arrangement #9, SW-SI, complete with open type
wheel, Tlanged inlet and outle®, V-bell drive with B.F.Goodriéﬁ belts, and
belt guard. Each has capacity to exhaust LOOO sefm of air wiﬁﬂ 6" W.G. static
pressure at 1660 RPM and 7.32 BHP, Driven by a 10 HP, 1800 RP#? Lo volt,

60 cycle, 3 pnase, explosion-proof, Class 1, Group D, motor with a 215T frame.

Spec.No. 4392 Reqn.No. 20955 P.0.No. 1C56 ALG-L88 F.No. 10123

CE-1H & CE-ZH Venturl Dryer Centrifuge

Bird Mechine Company 24" x 38" continuous solid bowl centrifuge; complete with
S&-70, LO:1 gear ratio, and constructed of 304 stainless steei éhroughout where
in contact with PVC. Also complete with 270°F solids dischargé:gutter, vash
pipe and nozzles for internal rinsing, Korfund vibration isolaters, B.F.Goodrich
belts and sheaves for 2000 rom operation. Bowl is a cylinder:énd 10° cone
configuration. Equipped with feed tube and case seals to redqce internal
windagze. To process 5000 ibs./hr. PVC (dry basi;) giving e wet cake Of
approximetely 75% total solids. Bowl equipped with longitudiﬁai stripe; bowl
polished between strips. Driven by a 40 hp, 1800 rpm, LUO volt, 60 cycle,

3 phase, explosion-proof motor with frame 354U,

Spec.No. Regqn.No. 20706 P.0.No. 66 ALG-95 =.No. 9397
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CM-1H & CM-2H Veniuri Dryor Stoscre Bin Fluidizinz Comorezsor

Roots Connersville, size 520 type RAS rotary, positive dicplacement air
compressor, Complete with double sealing arrangement and fleé#ble coupling,
coupling guard, base undsr coapressor and driver, iniet fi ter-éilenoer,
discharge silencer, safety reliefl valve, discharge expansion JOlnu, hizh eir
temperature switch, and low cil pressure switch. To haandle 600 efin of air
at suction conditions (standard conditions) and a 5.5 psig discharge pressure,

Driven by a 60 HP, 1200 REM, 4LO volt, 60 cycle, 3 phase, TEFC, motor with z

LOLTS frame. BHP at compressor coupling --- 49.5. Compressor RBM --- 1160.

Spec.No. 4396  Regn.No. 21057 P.0.No. 105 ALG-545 F.No. 10089

CV-1H & CV-2H Vet Cake Feed Conveyvoxr

Syntron Model FH-33-A (unsealed) Electric Vibrating Feeder equlpped with the
following: 113" wide by 77-3 3/4" +ong by 1/4" thick non-ra usgd trough, 12&"
deep at intake and 7-3/4" deep at discharge end, incorporating.a 3" radius con-
cave discharge lip., All surfaces in contact with PVC of 304 stéinless steel.

Trough discharge end incorporates a mild steel flange es sho:n cn B,F,Goodrich

-

" Chemical Company Dwg. G-10743 and includes an elco nsated hole 6p‘each side of
the urough located approximately 25" from discharge end and 5%’:above trough
bottom., Feeder equipped with below deck driving magnet and suséension mounted
with feeder trough elevated 15° in direction of maierial discﬁarge. Complete
with a Model C-4 Syntron Electric Silicon Rectifier Type Dust-Tigh‘c Controller.

Equipment arranged for L4O volt, 60 cycle, single phase opuratloﬁ.

Spec.No. G-10743 Rean.No., 22248 P.0.No, 105 ALG-T4HO TF.No. 10i39

CV-3H & CV-LH First Stage Cyclone Product Conveyor

A screw type conveyor driven by a 3/t hp, L4O volt, 60 cycle, 3 phase, U,S.

Syncrogear, frame 56-5, type JV-GD totzlly enclosed mountlng po tion C-1 motor.
A1l parts in contact with PVC of stainless steel., Flange ball bearings for 2"

shaft, ZLength of coaveyor as measured bctween center lines of 1nlet and ocutlet

N
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Spec.Mo. ¢-9212 Reen.¥o. 21kL7 2.0.Fo. 106 A¢-510 F.Ko. 10374

CV-5H to CV-51 Zecon Cyelone Prolucht Cosveyors

(a7
€]
c-
[0}
L
o

A screv type coaveyor driven by a 3/h hp, 45 rpm, 3/60/LLO volt, frame 56-5,

n coavact

o

type JV-GD totally enclosed mounting position C-1 motor., ALL bérts
with PVC of stainless steel., Flange ball bearings for 2" sh@ft} Length of
CV-5H & CV-6H as neasured between centerlines of inlet and outlets is 2!Q",
All other dimensions per B.F,Gocdrich DWgs.‘G-9312 & G-9275.,-Prﬁduct outlet
to have hinged door. Comveyows CV-TH & CV-8H&ic idcnbical to aboye except
length between centerlines of inlet and cutlet is 370" and ouflg% flange is

12" square instead of 12" I.D.

Spec.No. G-9312 Regn.No. 21k17 P.0.No. 1C5 ALG~910. F.No, 1037L

DR-1H & DR~-2H First Stage Vernturi Dryer Section

Constructed of 16 gauge stainless steel, Throzt section -- 16" I,D. znd 8!

length.' Feed point approximately L' above plenum. Throat e#pénds to 42" I1.D.
section in a length of 15'., uz2" I.D. drying scction -- 187g" iohg. Lg" I.D.
reduces down to a 20" I.D. in a length of 6'9" I,D, section appf;ximately 551

in length to entrance of 1st stage product cyclone.

Spec.No, E-4134F Reqgn.Wo, 2.0.No. F.No.

DR-3H & DR~-LH Second Stame Verturi Dryer Section

Composed of 14" I.D, and 12" I.D. sections., 14" ¥.D, section approximately 227
long., Reduces down to 12" I1I,D, section at point just upscream'f%om lst stage
cyclone product outlet, 14" I,D, section of 16 ga. stainless‘éieel eznd 12" I.D.
section of 16 ga. stainless steel. Length of section between ;yélone product

outlet and 2nd stage cyclone entrance -- approximately L6?,

Spec.No. Reagn.No. P.0.No, 7. No.

|  COMPANY .
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Tollowed by HP-zZA sccond suage Tilters - ©o nandle 9300 SCFﬂ air with a

pressure drop of 0.207 w

FPIL-3E & FIL-LYar: identical to rIL-1R & rIL-2H except Tor the fbllcwing:
1, Pilter to handle 3800 SCFM air with a pressuxre drop of é.lo” V.G

2. Filter is Farr Company Model V7-B2 size 3-6L4 Par-Air-Hi-Kleen Filter.

Spec.o. L2380 Rega.No, 20%k2  P.O.No, 105 ALG-L30 F.No. 9919

(3

TIL-7H & FIL-CH Alr Filters for Cold Powder Conveying Line

Farr Company 24 x= 24 x 8 HP-2A filters complete with seazler frame, retainer,

holding frame, filter cartridge, and fasteners,

Spec.No. 14330 PRecn.No. 20842 P.O.Ko. 205 A1G-L30 F.No., 9971

He-1H & HE-Q' Venturi lst Stage Heetlinz Unit o
Two #E-60 L.J. Wing Integral Face & bypass heating coils. Units to be stacked
2 high and have the capacity to heat 9300 SCTM of air from -10° to 100°F using

30 psig steam, Units complete with integral face and bypass damDe rs including

pneunatic damper motors and a cormon ailr stream thermostat. Pressure drop 0,13"W.G.

Spec.No. 4378 Reqn.No. 22052 P.0.No, 105-2LG-558 F.No.

HE-3H & HE-L4H Venturi 2nd Steage Heating Unit

&

Consists of three (3) Americen Standard size H-2VL-23-84 heavjjéuty coils with
Tube couplings. Tubes - 90/10 CulNi alilioy, anh9d'wall thicknggs, solder coated
fins, Air tight steel casings. 23 tubes in face; tube léngth:f gL', Each coil
is 37-5/16" high and 92-1/2" wide, 100-1/2" space needed for’coil removal.

Duty - to heat 9300 SCFM of eir from 10C°F to 350°F‘u ing 180 psig saturated

stean, .

k ;
¥ pt—c oI\IO. lll I ‘ 8 I:e :..Iln IT\‘O L] 21—289 E QO.:‘TD . .I. (}5“‘.{"".1.!&_?’173 I‘ gI\IO ° ‘1 OO )8 ‘ :OP i ’: r t?
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EE-58 & dE-6H Slarey Svermse Hoctox

130 psig saturated steam will cparge directly into slurry. Desigaed to head

16,700 1bs/rr. 305 total solids PVC =

£

ry from 1CO0°® to 170°F. Duty --
1,062,000 Btu/hr. or 1010 1b. /;-;. steam, A1l pards in con‘tac:'b with PVC of
304 stainless steel. TFabricated by G.H. Hicks end Sous. Steam sparges from
a 1-1/2" diameter pive in%o a con centrwc 3" schedule 5 »pipe coﬁtaining the
slurry sparger having 4 rows of holes with 33 holes in each row a% 1/2" hole
spacings. Rows are 90° apart vertically and horizontally. All‘flanges 150#

ASA.

Spec.No. 43G3 Reqn.No._21143 P.0.No. 1C5-ALG-668 F.No. 10077 '

HE-TH & HE-OH Second Stage Alr Beater

Consists of two (2) fmerican Standerd size H-2Vh-1L-L8Y heavy duty coils with

tube couplings. Tubes of 90/10 Culi alloy, 0.Cho" wall uhlckbess, solaer coated

-

fins., Air tight steel casing. 14 tubes in face., Each coil is.2h-l3/l " high
and 56-1/2" wide, Tube length 48", 6L" space nceded for coil removal. Has
capacity to heat 3800 scfm of air from O°F to 250°F using 30 psig saturated steam

in 1st coil and 180 psig saturated steam in 2nd coil,

Spec.No. 1378 Rega.No. 21289 2.0.Wo. 105-ALG-743 F,No., 10059

hEk-9H & HE-10H Storage Bin Fluidizing System Heater-Cooler Jri

American-Standard unit consisting of a size F-2M-11~2h coil for heazting and a

modificd HW-2M-11-24M 1/2 circuited coil for cooling. dea i'g ‘coil - 11 tubes

kY

in Tace, 24" length, 20-5/8" coil height, and 32-1/2" coil wigth., Duty - to
neet 1600 scfm of air from 70°F to 180°P using 180 psig saturated stean.
Cooling section identical To heating section except that it is ¢/2 ircuited.
wsy - to cool 1600 sefm of air from 180°F to 1L2°F when supplié@ with 25 CGP
of 85°F water. Pressure drop of water tarough unit - 9.3! HEQ;:_Total pressure
drop of air across unit 0.265" W.G. All tubes of 90/10 Culi alloy, 0.0L9"

I N\
W L T

s
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wall tricliinezs, znd soldor cou

~ P ~ “ AT . - oy - .
Spce Mo, U397 fRecn.Fo. 21053 P.C.Wo, AQS-1I6-555  F.ilo, 10053
Pas A .

Mamnet - 1H 19 Magaet -4 Dryer womnchs
Two Magni-Power Company double bank draver grids, 11-3/47 long x 12-1/2"

wide with six (6) 7/8" diameter x 12" lonz grid tubes on Sop row and five
(5) 7/8" diameter x 12" long grids on bottom row. Units complete witn
housing and “op and botton mouating flenses per BFG Specification 5-451k,

Page 2 of 2, 411 perts in contact with powder 4o be LTyge 3OA.SS construction.

Spec.lo. 451k Resn.Nz., 21207 P.0.Vo. G85-A1G-1329 F.NWo. 10076
P _asia 1 _ea T _AGLTS

PL-1H & PL-2¥ Vextoryl Drvrer rFeed Pulverizer

A souirrel cage type device consisting of 1/8" 85 welding rods parallel spaced

Ky

in a circle at 1" spacings inserted &nd welded into three 10 ga. 14" dismeter

A
3S plates; one péire on each end and cne in the middle to form puiverizer cage.

Driven by a 1/2 EP, 37 rpm, 4h0 volt, 60 cycle, 3 phase, Class %, Group D,

U.S. Synchro-gear motor using Frame 56-T7-6 Type IV-GW mounting positicn F-2.
1" motor sheft comnected to 3/u4" pulverizer chaft by a Lovejoy L-095 flexwible

coupling. Pulverizer shait bearing - Sealmaster NP-12, B.F. Goodwich Dwg. G-10741,

Spec.No. G-1C741 Reon.No. 21247 P,0,No. 106-2T3-73L F,No, 10067

SCR-1H to SCR-4H FVC Resin Screencrs

Rotex Model #L2 Type A~AL/SS Screencrs with capacity o handlé 5600 2bs/nr.

PVC powder through two U2 mesh screen in series, Particle size range of povéer
to sereener 30-180 microns with traces of coaroe“ouauerla_. =;ar'~um top cover,
screen frawe and spacer frame, SS bottonm pan and box frame‘liﬁing. V-belt drive
using B.F.Goodrich belts and belt puards. Bottom pan arrangedfsg that oversized

material from both frames will discharge throuza comaon outlet. Both oublets &

diameter., #351 Nitex Bolting Cloth with Bond Tite and aluminum grommets and

.COMPANY
CONFIDENTIAL CONFIDENTIAL

R

NGC35972



-0 -
eyl A P T o = 19 L P o S LI e s Yo LI o Yot 1} V. ey (e o 8
ovorall CAmenNSLIons CL I3 X U QL0 ) w S . Lovor - 2 _-_, 1cCO nEL
: -~ - - -
LLO wolt, 60 cycle, 3 ghace, Class I, Crcup D, euplozion-proof motor with

184 frame, Cverall lenzin - 125-3/4". OCverall neight - L6-3/87.

Spec.lio, 4301 Regn.Wo. 209:5 2.0.c, 105-4153-395 F.io. _o5r2

- 7 T oA P -’--
SBE-11 & SE-2H Slurwy Feed Marnctic Serora

~ o,

Eriez 2" pipeline model B~2 Ferrotrap with stondard pipe threzd coanections.
Overall lensth - 11", Trap nominal dismeter - 5", Magnetic element consists

of five magnetic finsers of 318 SS coastructicn.

Spec .o, Recn.lNo. 20850 P.0.Fo, 956-ALG-65¢ F.No. 9973:

SE-3Y & S$B-LH Venturi Dryer lst Stame Product Separator

28

Ducon size 280 type SDi Duclone, complete with outlet seroll, -sccess doox

o

in coae, and dust trap. Reinforced for (-20") W.G. pressure operztion, Meital
in contact with resin of 304 SS; 11 ga. Capacity 11,0C0 cfm of.150°F air
containing 84 lbs. per min. PVC and 2.8 lbs. per min., water vapor. Powder

30 to 180 microns with 90% larger than 50 microns sp.gr. 1.3 to 1.4 Operating

pressure drop across unit - 5.1" W.G.

Spec.No. 4377 Regn.No., 20975 P.O.No., 106 AL®-503 F,No, 9976 °

SE-5H & SE-6K Venburi Dryver 2nd Stase Praduct Collecto

Ducon size 120 type SDM Duclone duplicates SE-3H & SE-LH except. for design rate
and size. Design rate - U500 cfm of 160°F coniaining 84 los, per min. FVC
resin and 1 1bs, per min. wabter vapor. Pressure drop abt operating conditions

L.9" ¥.G.

- AN
Spee.lo. h“?? Regn.No, 20975 P.0.NWo. 105 ALG~503 No. )379 (\()hﬁ! g)?%}{

SE-7H & SE-EH Venturi Dryer lst and 20d Shorce Dust Collector (}()rﬁgzﬂiji;fdlﬂfkﬂa

Aerotec tubular cust colleetor, model EURV {#47-70, with vert 1cal vottom inlet

-

ané outlet, Construction - stairless stcel, Air inlet and outlet and pouder
outlet Ilanged. Access panels for all compactments, pipe povzlcs and ca»ns

zbove each row of tubes for air lancing. Tube sheet vertical rathHexr thar

CONFIDENTIAL 11
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horizontel, Tubes sloning &t an angle wovwzrds powder Qlscharse. Coarating
" om "oy e S xra e iyenm A Tamepd p1yen g £t e Ak (0 BT
precsure -207 W.G. negiitive pressure and noxisun cressure Grop of W.C.

.

31
o

PP = 10 . s e . . . . —
Precipitating btubes - 6-5/8% cutside diamcter standard tubirng with O.13u"

e

wall, all welded comstructilon, Each tubc ecuipped with eight inlet openings

”

and directional guides at inlet 1o sald operings and welded toprend bottom

to tube sheet. The chees azd outlet cuvelope - 1/8” steel plate., To handle

15,000 cfn of 160°F air containing 1.0 Ibs/min. PVC dust in parbicle size

range of 30 to 180 microns and sp.gr. of 1.3 to 1.k, Separating efficiency

of 30 micron material 99.0% at 3.7" W.G. pressurs drop. R

Spec. No. 437h  Regn.No, 21103 P,0,No. 106 ALG-617 F,No, 10054

SE-SH to SE-12H Storage Bin Dust Collectors

Carter Day Compaay #24RJL8B Tay Filters without hoppers, Fabricated of 12 g.

mild steel with 21l parts in contact with PVC epoxy goated. ,~C§rr?pla'be with 2°
high body extension fitted with interlaced 1/2" dia, SS rods ;pa&advon hich
centers and welded to bedy. 1/2" HP, V.L.W.F. 118 Boston reduétion with 1800
rpm, 220/4L0 volis, 60 cycle, 3 phase, Class I, Group D, Frame 55C motor. Dacron
filter sleeves. TFilter body flanged for direct connection to égérage bin.

34-6 pressure blower with 2 HP, 3500 RPM, 220/LLO volt, 60 cycle, 3 phase,

Class I, Group D, motor with Sframe n0. 18,

Spec.No, 4398 Regn.No, 20891 P,0,No, 1C5 £1G-376 F.No. ©091

SE-13H & SE-1L4H Cold Powder Counveying Cyclone

Ducon size 60 type SDM Duclone, complete with outlet scroll, access Goor in
cone, and dust trap., Reinforced for (-20) W.G. pressure operation, Metal in
contact with resin of type 30k steainless steel; 11 gage. capacity 2420 cfn of

120°F air containing 84k 1bs/min. IVC powder of 50 to 180 micron particle size.

Operating pressure drop access wnit -6% W.G.

Spec.No. 4376 Reqn.No. 20975  P.O.No. 106 ALG-503 F.No. 997% - @Or‘f“ (P
S WUy

CONFIDENTIAL Sk
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TK-1:3 to TK-LH Procduct Storaze Bins

Fabricated by Graver Tank and Monuizcturing Co., per B.F,Gcodf;ch Dugs.
B-4130 and G-1072k. Bin diameter 1LT0" x 20'0" high ereched én 1Lk:on
diameter x 376" high base. Internal welds ground smooth for‘époxy coating.
MY grating, Kerrigan 1" x 3/16" Tyoe K-300. Base constructed with 8" C.S.
pipe for Tluidizing unit connectiocns., 411 carboa steel surfacesjexposed to
PVC are epoxy coated. Grating bearing bars and bolts eXpDSed’tO'PVC of S5
construction. That not exposed to ZVC of C.S. construction.t"l/ﬁ" base wall
thickness, Each tank has two 8" aozzles with 150 1b. ASA pibé flanze drilling
and made of SCH 5 stainless steel. Three; each, 3/4" full pipe couplings for
, sampling and temperature indicator. Manway with hinged cover 05 top and
side both. Capacity 92,L00# PVC, Bin walls constiructed of carbon steel with

epoxy coating. \

Spec.No, E-4130 Reqn,No, 2i1k9 P,0.No, 66 ALG-228 F.No, 10127.

 COMPANY
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"J' Flowsheet

EQUIFMENT LIST

BL-1J Tailings System Conveying Blower

New York Blower Company size Ni16éP-5, CWUB, pressure blower in
arrangement 4 with welded steel housing and 16" aluminum type P
wheel. Capacity 800 ¢fm @ 19" W.G., and 5 BHP. Driven by 5 hp,

3500 rpm, 3/60/230-460 volt, explosion-proof, frame 18LT motor.

Spec.No. 4641 Reon.No. 21370 P.O.No. 106 ALG-826 F.No. 102%6

BL-3J Blower for Packaging Cenveyor

Roots-Connersville size 59AF rotary positive displacement air blower
with cast iron housing and impellers. Unit complete. with 13" relief
valve, 3" Air-Maze model no. DA 105US-GN dry type filter Qith wool media,
3" flexible pipe connector, belt drive,’and base.Capacity 300 cfm at
5.8 BHP and impeller speed of 1220 rpm. Driven by a 7% hp, 1750 rpm,

220/440 volt, 3 phase, 60 cycle, TEFC, explosion-proof, frame 213T motor.

Spec.No. Reqn.No. 21762 P.0.No, 106 ALG-1041 F,No. 10383

CV-1J & CV-2J Pneumatic Conveying Systems

Two Granu-Flow pneumatic conveying systems each to transfer 15,000 lbs/hour.
Equipment includes 2 - 5'0" I.D. x 4'L" straight side (50 ft3) Granu-vessels,
individual control panels, one blower, and one after-cooler, Units to be
complete per B.F.Goodrich drawing 5 MHS-11947.¢ Current characteristics of

all motors are 3 phase, 60 cycle, LLO volt,

Spec.No. 4337 Reqn.No. 21423 P.O.No.'IP66 ALG-295.-F,.No. 10137

COMPANY
CONFIDERTIAL
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CV-4J Eagning Cenveyor

B.F.Goodrich conveyor system, Granu-veyors, to supply 24,000 lbs/hour
of PVC powder from any of six (6) storage bins to a bagging machine per

B.F.G. Drewing 5G5-12103,

Spec.No. 4685 Reqn.No. 21676 P.0.No. IP66-ALG-368 F.No.

HPR-1J to HPR-U4J Re-Screeninz Hoppers for Tailings

L2" 0.D, x 872" straight side fabricated of 3/16" carbon steel by

A. Nabekowski Company. Bottom tapers to 43" 0.D. in 4'0". Top cover
plate is k6™ 0.D. 3/16" thick carbon steel.

Top Openings: 1-10" diameter hole with 13" 0.D, - 3/16" thick cover
plate, 1-5" diameter hole, and 1-5" opening with 10" flange drilled

for 5"-150 1b. ASA flange.

Bottom Opening: 1-43" opening with 9" flange drilled for 4"-150 1b. ASA

flange.

Spec.No. E-4135 Regn.No. 21667 P.O.No. 106 ALG-97L F.No. 10306

PKX~-1J PVC Product Packager

H. L. Stoker Dual-Spout Model "Stand-Aire" pressure chamber type bag

packer, complete with 110 wvolt elecurical controls with dust tight enclosures,

all necessary air controls, air filter and lubricator for air controls and

air cylinders. All parts in contact with produet to be type 304 stainless

steel.

Packer is complete with 2-18" diameter x 36" straight side pressure chambers,
2-12" diameter butterfly charging valves with operators, 2-3" diameter ;
pressure vents, 2-special 51" inflatable sleeve type packer spouts, 2-auto-

matic spout purge systems, 2-bag operated automatic packer start switches,

l-pants-leg type transition and surge hopper of type 304 stainl?SFXQFegkgme
R " 'JL“;E'-"‘ i o

CONFIDFNTIAL
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as shown on Stoker Drawing TJ%965 and 2-dust hood attachments for

spouts. Two Sutorpili Model 3M blowers complete with pressure relief
valve, V-belt drive, extended base, inlet filter silencer, 3 HP, Class I,
Group D explosion-proof, frame 18LT motor, 3/60/LLO wvolt with slide rails
and factory mounted and aligned. Unit will package 6-10 50 1b. bags of

product per minute with an accuracy of 95% + L oz.

Spec.No._ L4523 _Reqn.No._21420 P.O.No._06 ALG-1%20 F.No._ 10310

PK-2G PVC Tailings Packager

St. Regis 106 FGS basic screw type filling and weighing machine including
frame, scale beam, bag chalr support, bag clamp assembly with feed chute
gate assembly and pneumatic gate control., Filling tube and screw assembly
are of stainless steel construction. Unit complete with 1 HP, 1800 rpm,
3/60/LL0 volt, Class I, Group D motor. Unit will‘package 1-3 50 1b. bags

per minute of tailings with an accuracy of 95% + 4 oz. to 6 oz.

Spec.No._452% Regn.No. 21418 —_P.0.No._ 956 ALG-1426 F.No. 10173

SCR-1J Tailings Sifter

Blaw Knox No. 333, Model M Bar-Nun Rotary sifter complete with aluminum box
and cover, bottom panel, three sieve frames complete with ball carrier wire,
‘one spacer and two trays all o® *-2z 304 stesinless steel, rubber ball cloth
cleaners, one sieve clotned with =0 mesa #7560 Nitex and two sieves clothed
with 42 mesh #351 Nitex, one set of inlet and outlet flexible connections
vwith thimbles and clamps, and a % hp, 1800 rpd; Class I, Group D, explosion~-

proof, frame 56 motor.

Spec.No._L64O Reqn.No. 21369 P.O.No. 96 ALG-1347 F.No. 1018k
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SE-1J & SE-2J Tailinrgs System Product Collectors

Ducon size 25 type SDM Duclone complete with dust trap. Capacity of
each unit is 800 c¢fm air &t 4.1" W.G. Construction of 1h gage tyue

304 stainless steel. Dust trap enlarged to 2L" diameter X 18" straight

side.

Spec.No._4BL2 Regn.No._21556 P.0.No. 106 A1,G-918 F.No._10297

TK-1J to TK-3J PVC Silcs

B.F.Goodrich 15'0" 0.D. x 37'6" straight side Gramu-flow conveying
silos, each with a capacity of 7000 ft3. Silos fabricated from carbon
steel and are constructed, tested and stamped for 30 psig operating
pressure. Interior finish: sandblast and apply two coats (12 mils)
of plasite #7122 coating. Exterior finish: sandblast and apply one

L]

coat of prufecoat P-50 primer,

The silos are supplied with all major items of eguipment, auxilizaries
and controls as shown on BFG drawing S5MHS-11986 including the control

panels and appropriate selector switches.

Two separate blower packages, capable of supplying air to any two of

the sllos at any time are provided. Each blower package to consist of

a 40 hp and 75 hp blower, and air heating and cooling coils. The coils
have the capacity to heat 1600 cfm of air from 52°F to 140°F using 180 psig

or cool 1600 cfm of air from 250°F to 1LO°F using 85°F cooling water.

Spec.No._ 4621 Reon.No._ 21h2Lh P,0.No, 66 ALG—;91+ F.No. 10136 Cowi PANY

VCS-1J Vacuum Cleaning System G@NHDENIIAL

Spencer vacuum producer rated at 250 efm @ 7.0" Hg. vacuum complete with

10 hp, 3500 rpm, L440/3/60, Class I, Group D motor, connecting sleeves with
clamps and cork mounting pads. Unit also ineludes 1-24" centrifugal hopper

bottom separator with 6" level operated swing valve, 1-30" tubular bag hopper

bottom separator with 8" level operated swing valve, 6-25' lengths of 13"

11
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heavy duty vacuum hose with couplings and other required fittings.

Spec.No. 4706 Regn.No. 21683 P,0.No. 106 ALG-865 F.No. 1030k

COMPARY
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EQUIZMENI LIST

AG-1/TX-iW & TK-2W  Agitators for Ferri-floc Tanks

Cleveland porteble mixer, mogel no. CG3-1/3 complete with 8" diameter

3 blade propellers, 3/4" diameter x 35-1/2" long carbon steel shaft,

clamp mount, and 1/3 HP, 1750 RBM, 3/60/220-4L0 volt, frame 56C, NEMA TEFC
motors. Shaft speed of 420 rpm obtained by gear reducers. Shaft and prop-

eller are rubber coated.

Spec.No. L4445 Reqn.No. 21108 P.0.No. 105 ALG-663 F.No. 1007k

AG~1/WS-1W Agitator for Precipitator

A W. H. Smith speed reducer model 20V, ratio 358.9 to 1 with 1 hp, 220 volt,
3 phase, 60 cycle, b4 speed totally enclosed motor complete with 2-1/8"
diameter x 13'9" agitator shaft, bottom steady bearing and impellers
constructed of two 3'0" channels welded to a rod parallel to the sloping
wall and each connected to the shaft by a 6'0" length of rod. Agitator

assembly is located 3% from the bottoms of the tank.

The following shaft speeds can be obtained with the L-speed motor:

Motor Shaft
1st Low Speed 600 rpm 1.67 rpm
2nd Low Speed 900 rpm 2.40 rpm
3rd High Speed 1200 rpm 3.34 rpm
L4th High Speed 1800 rpm 5.00 rpm

Spec.No. G-10744 Reaqn,No, 21146 P.O.No. 66 ALG-231 F.No. 6010

L

PIL-1W Fully Automatic Filtration Plant

Fully automatic package filtration plant consisting of one (1) R.P. Adams
Model iWF-238 Poro-Stone Filter, automatic conirol system, and filter-aid
brecoat system. Unit capable of filtering 200 gpm of Avon Lake City Water

and designed to operate in parallel with existing 200 gpm R. P, Adams

(4
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avtomatic cystem for a total filtering capacity of LOO GPM.

'The TiF-238 filter is constructed of EPOXY lined carbon steel and designed

for 100 psig ASME Code pressure and contains 238 square feet of Poro-Stone
filtering surface. Unit complete with pneumatically operated centierline
butterfly valves and inlet and outlet pressure gauges. The filter and Pre-
coat system consists of one (1) 36" dia. x 60" high steel-epoxy-lined precoat
mix tank (TK-3W), capacitance type level probe and warning system for mix tank,
Lightnin Model ND-1 portable mixer, necessary pneumetically operated centerline
butterfly valves, and one (1) Worthington type 2CN52 filter air precoat pump
(PU-1W). This pump replaces the existing smaller unit and will supply existing

filters as well as the new filter with preccat recirculation.

Worthington type 2CN52 centrifugal pump is rated at 200 gpm @ 60' TDH complete

with baseplate, coupling and 5 hp, hk0/3/60, 3600 rpm, Class 1, Group D motor.

Autometion accessories shall include free standing panel, ATC card operated

program timer, and necessary auxiliaries.

Spec.No., Regqn.No. 21041 P.0.No. 66 ALG-1G9 F.No. 10085

FIL-2W & FIL-3W Activated Carbon Water Filters

Illinois Water Treatment Company Model 2CM-12084 activated carbon filter
system to filter L4OO gpm water. System consists of two 120" Dia, x 84"
straight side steel filter tanks with Plasite #7122 lining and 100 psig
ASME Code design. Each filter contains 40O cubic feet Illeco Super-Carb
activated carbon. System complete with two Brooks Bypass ?ype Flow Indi-.

cators, 6" steel interconnecting piping, and 6" Fisher Butterfly Valves

required for alternate series operation.

Spec.No, Lh25 Réqn.No. 21056 P.0.No. 66 ALG-188 F.No. 10365

o
r‘: .'4 . $
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PU-~1W & PU-ZW Ferri-fTloc Transier Pumps

Milton Roy simplex diaphragm pumps R132 to delivery O-17.9 GPH of 10%
ferri-floc -solution against a 20' head. Inlet and outlet connections are
1/4" NPT female. FEach pump to be—prepiped to individual feed tank and are
of corrosion resistant construction. Motor 1/k hp, 1750 rpm, 3/60/4L0 with

‘a TENV enclosure.

Spec.No, 44h5 Regn.No. 21108 P.0.No. 106 ALG-563 F.No. 10073

PU-3W & PU-LW Caustic Transfer Pumps

Milton Roy FRLZ0 simplex dizphragm pumps handle 6.2 gpm of 50% caustic
solution against a 20' head. Suction connection is 3/8" NPT female and
discharge connection is 1/L" NPT femsle. Driven by 1/L4 hp, 1750 rpm,

3/60/4k0, Class I, Group D, frame NEMA 56C motor.

Spec.No. LLL5 Regn.No. 21108 P.0.No. 106 ALG-663 FR.No. 10073

PU-5W & PU-6W Water Transfer Pumps

Goulds Model 3196, size 3 x L - 8G, Group M, 1 stage centrifugal pump with
wetted portions of 316 SS construction, Complete with Crane type 9 QP1CL
mechanical seal, flange ratings - 150 1lbs, ASA. Shaft packing - Teflon.

Will deliver.LOO gpm of LO°F of water at 210 feet TDH. At rating, BHP - 30.8,
efficiency - 6%%. Maximum BHP - LO. Impeller diameter - 7-3/8". Minimum/
maximum impeller diameter, 53/8-3/8. Rotation: right hand viewed from coupling
end. NPSH available - 28'., NPSH required - 13'. Pump driven by a 40 hp, 3500

rpm, LLO volt, 60 cycle, 3 phase, explosion-proof, frame 32LTS motor.

-

Spec.No. L4497 Regn.No. 21329 P.0.No. 106 ALG-77L F.No. 10080

COMPANY
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GR-1 L TH-EY

Fiver glass Teca tanks 4C" high and LO" dia, complete with metal stand,
pedestal support and agitator mount. Tank to be covered but with provicion
for dumping bagged Terri-floc into top. . A1l necessary piping for a Milton Roy

R132 pump should be included.

Spec.No. LL4L5 " Regn.No. 21108 P.0.No. 105 ALG-663 TF.No. 10074

Vacuum Chlorinator - 1W

Walliace & Tiernan series A-T74l manual wall mounted chlorinator with a capacity
of 50 1lbs per day chlorine complete with: water & chlorine pressure gauges,
15t of polyethylene vent line, flexible connection for one cylinder, wvent line

screen and three wrenches.

Spec.No. 14512 Reqn.No. 21145 P,0.No. 95 ALG-1162 F.No._ 9981

WS-1W Precepitator Tank .

The precepitator tank is in the form of a frustrum of a cone. The §ides slope
from a 147'0" I.D. bottom to 23'0" I.D. at the top edge in a vertical height of
13'0", Bottom and sides are constructed of 1/4" thick carbon stgel. A bearing
box 4" deep x 14" square is provided in the bottom.. A skirt of 3/16" thick
carbon steel plate is welded to the top of the tank and slopes to an outside
diameter of 979" at a vertical distance from the bottom of 2'0"., The bottom

of the skirt is welded %o a 5" x 3-1/2" x 3/8" aﬁgle vhich has been welded in a
9'0" B to B.L. circle. A concentrator wall constructed of 3/16" thick carbon
steel plate 2'0" wide is welded vertically to the 5" x 1/32" x 3/8" angle in a
9'1" circle. Eight 12" x 3'0" x 3/16" plate stiiiing baffles are welded to skirt
plate at L5° intervals. This tank was originally purchaséd from Purnutit Co. for
the original Henry installation by Blaw Knox and moved to the Avon Lake Plant

in 1968.

Spec.No. G-1074l  Regn.No. 211L6 P.O.No, F.No. 6010
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PU-1X & PU-2Y TDeminerali~ed Viater Tranclfer Punps

Goulds Model 2195, size 3 x bk -~ 8, Group S, 1 ztage centrifug;l punp with
wetted portions of 316 S8 construction. Complete with Crane %ype 9 QPICI
mechanical seal, flanze ratings - 150 1bs. £84, Ehaft packing - Teflon.

Will deliver 400 GPM of LO°F water at 5L.1 feet TDH. At rating, BHP - 8.55,
efficiency - 64%. Maximum BHP - 9. . Impeller diameter - 9—3/8;. Minimum/
maximum impeller diameter, 9". Rotation: right hand viewed from coupling end.
NPSH available - 9.2'. NPSH required -

Pump driven by a 10 hp, 1750 rpm, L4O volt, 60 cycle, 3 phase, explosion-

proof, framc 2157 motor.

Spec.No. 4488 Regn.No. 21126 P.0.No. 105-51G-774 F.No.10079

PU-3X Demineralized Water Feed Pump

Peerless vertical industrial service pump, bronze construction, consisting of

L x 6 x12 discharge assembly, 5" x 3/4" column and shaft assembly, and b stege

6LB vertical turbine pump bowl assexbly. Complete with Crane type 9 QPICI
mechanical seal, suction strainer, flange ratings - 125 lbs., ASA, Shaft

packing - Teflon. Will deliver 200 gpm of LO°F water at 230 feet TDH. At

rating, BHP - 16.6, efficiency - 70%. Maximum BHP - 17, Impeller diamecter -
Lh-15/32". Rotation: Countcrclockvwise as viewed from coupling end. NPSH avail-
eble - NPSH required - 16'. Punp driven by a 20 hp, 3600 rpm, 44O volt,

60 cycle, 3 phase, explosion-proof, hollowshalt, frame 286UP motor.

Spec.No. 438 Regn,No. 21312 P.0.No. 106-A1G-783 F.No. 1013k

TK-1X D.M. Weter Storage Tank

160" I.D. x 20'0" straight side tank fabricated in the field by GATC according
to API Code 650. Cylindrical shell and 3/L4" : 12" sloping roof consiructed of

3/16" thick carbon steel plate. Bottom is constructed of 10.2 1b. carbon steel

COMPANY
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plate. Designed for atmospheric pressure at 150°F.
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Top Openinzs: 1-20Y manway with cover and 1-6" 150#4SA nozzle.

Shell Openinzs: 1-20" manway with cover, 1-6"-150/ASA nozzle, 3-L" - 150#

ASA nozzles, 1-1" - 15CFASA nozzle, L-2" D.F. nozzles.

Spec.lo. L4492 Recn.No. 21267 P.O.No. 1C5-ALG-783 F.No. 10361

TK-2X 150 Gallion Seal Water Tank

One vertical 150 gallon carbon steel tank 30" 0.D. x 3'8" straight side
fabricated by Industrial Metal Products Co. Design: 50 psig and full

vacuum @ L450°F,

Spec.No. 4491 Reon.No. 213h2 P,0.No. 105-AIG-754 F.No. 10132

WS-1W to WS-3W Demineralized Water Systems

Cochrane demineralized water system consists of a dual bed strong cation-weak
anion demineralizer capable of producing 200,000 gal%ons per day, a vacuum
degasifier with a capacity of 400 gallons per minute, and a mixed bed.polishing
demineralizer capable of producing 200,000 gallons per day at:an average flow rate

of 160 gallons per minute and maximum flow rate of 200 galloné per minute.

All units are designed for automatic regeneration. Regeneration is initiated
manually following alarm from either volume or conductivity meters. The regenerant

addition system serves both the dual bed and mixed bed units, and interlocks are

| COMPANY
provided to prevent simultaneous regeneration of the units. [ ve®
R
o _ . _CONFIDENTIAL
The dual bed demineralizer consists of one cation exchange unit of Y P51 ASME

Code Construction cgntaining 140 cubic feet of strong cation exchange resin, and
one anion exchange unit of 100 psi ASME Code consgruction containing 53.3 cubic
Teet of weak base anion resin. The mixed bed demineralizer consists of one mixed
bed exchange unit of 100 psi ASME Code construction containing 15 cubic feet of
strong cation resin and 30 cubic feet of strong base anion resin. The vacuum
degasifier consists of a L'-O" dia, x 160" straight shell toﬁer of 75 psi and full
vacuum ASME Code construction, with & Fischer level controller, and a Schutte

& Koerting 4" T-2 by 13" S-3 two stage steam jet ejector with a No. 2 inter-

condenser. I A 5
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The in—line regeneration system consicts of Milton Roy acid and.caustic
pumps complete with Class 1, Group D, exglosion-proof nmotors, acid and
caustic day tanks with Warrick high and low level probes, and, necessary
controls, automatic valves, and piping for automatic operation. Four regen-
erant level alerm lights are provided, two each located in dual bed and mixed

bed control panels.

WARRANTY: The vendor guarantees that the dual bed demineralizer shall
produce 200,000 gallons per day of water containing a Na ion content of

not more than 1 ppm {as CaCO3) when the feedwater composition is as recorded
in specification $8-14411 and p;oposal no. 40391. This guarantee applies when
the unit is operated at an average flow rate of 160 GPM and a‘maximum.flow
rate of 200 GPM and regenerated not more than once in 2L hours. Chemical
requirements shall not execeed 5 1lb. of 1009 HESO)4 per cu.ft, of cation resin

A

and 2.5 lb, of 100% NaOH per cu.ft. of anion resin.

S

The effluent from the vacuum degassifier shall contain not more than 0.5 ppm

02 and not more than 15 ppm CO., when treating effluent from the dual bed demin-

2
eralizer at a maximum flow rate of LOO GPM.

The vendor guarantees thet the guality of the mixed bed demineralizer effluent
shall not exceed 1.0 micro mho conductivity and shall contain not moxre than 0.1
ppm silica (as Siog). The unit shall be capable of treating qo? less than 310,
000 gallons between regenerations when operated at an average flow rate oi" 160 gom
and a maximum flow rate of 20C GPM. Chemical reguirements shall not exceed 5 lbs.
of 100% HQSOu per cu.ft. of cation resin and 7 1b%. of 100% NaOH per cu.ft. of

anion resin.

The vendor guarantees that the maximum loss of capacity below the guaranteed

initial capacity shall not exceed:

g
3
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Cation units: 3% per year for a period of 3 years after start of operation.
Anion units: 25% of the guaranteed initial capacity after 1,000,000 zallons
have been treated per cubic foot of resin or after 24 months

whichever comes earlier.

Spec.No. k411 Regn.No. 21027 P.0,No. 96-ALG-820 F.No. 10062

. | 'CQMPANY
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TESTRCHEITATION TOR AVON LAXE PVC ZLAIT

Ve

FLOWSHEET "B-1" TANX FLRM

PRESSURE CONTRCLLER - The pressure coatroller on the vinyl transfer pump is

operated by sensing vhe pressure in the discharge line of_the oump and
controlling the steam to the pump, Since it is almoszt impossible to
guarantce tizht shutoff on steam vaives, the operating personnel should
be sure that the 1/2" bypass line from the discharge of the pump is open

50 that a small amount of steam will not raise the pressure in the line.
b 3

FLOWSHEET "C"

CHARGE SYSTEM - VWeigh controls in This area are duplicates of those used

previously in Building 461l. Unless the weigh tank is to be emptied
completely, & heel should always be left in this tank, then the amount called
for by the recipe is added to the heel weight andfthis becomes the fill
weight. The system will operate automatically as follows;
When the tank is to be emptied, a pushbutton located gdjacent to the
weight recorder is pushed and the amount of material shown between the
two setpoint; will be added to the charge line. When this amount has

been discharged, the outlet valve will close, the nitrogen will vent

off end the tank will re-Till to the set weight.

VCL CHARGIVG ~ The vinyl chloride will be metered through A.O.Smith meters
which have automatic temperature compensation and automat:c shuteoff. Since
the vinyl transfer pump is capable of pumping*hL00 GEM, a flow control valve
has been irstalled ahead of the meter. This valve will have to be set on
the first charge so that a flowr ate of approximately 200 GPM is obtaimed.
The beck-pressure valve should be cet at approximately 180 psig. This is to
prevent vinyl flashing through the meter. This valve will‘only open when
the memter has been set and the handle pulled to charge vinyl.

.,-“,v:ﬁ!k i
G‘) oll f"til
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RECOVERED VCI, CHIRGIIG - Decausc or the past difficulivies in using pomitive

displacemert aeters on this service, the calidbration tank will serve also
as the rccovered VCL charge tank., This tank has been equipped with a hydraulic

tension cell whose ocutput ic converted to & pneumatic signgl. By adjus

B

two air regulators the f£illing and emptyine of this tank can be done zauto-

b

matically. To £ill this tank a three-way air swiitch is turnced so that an

B

2ir regulator can adjust the index or weight pointer Lo the amount the tunk
is £o be filled to. The tarce-way alr switch is then returnced to its normal
position. 2By pushing the £ill button the tank will automatically £ill to
the amount that has been previously set. To empty the tank the inner dial
on the indicetor is roteled so that the emount to be removed from the tank
lines up wilth the weight indicator. The operator then turns the other three-~
way switch and adjusts the air regulator until the weight indicator reaches
zero on the inner dial. He then returns the ree way SWltph to }us normal
position, To empiy the operator now pushes the discharge button and the
correct amount will be discharged from the tank, There is the possibility
that this system may overshoot by a s=mall amount and if this ‘arount is

objectionable, the operator should be instructed to subtract tThis amount

from the amount shown cn the recipe and use the new value to set opposite

the weight indicator, GOMPAP’ \{

syt N Tt e
Yev

21
HICH PRESSURE POLY CLEANING PUMP - The controls in this beny Wil aualgeate

+those used in Building LEL with the following exceptions:. The pump discharge
pressure caz be set from the polymerizer {loor area by adjusting a manual
regulator. This was installed in this manner so that the pump dischafge

can be varied, Thnis will be true especlally il a Sellers Jeﬁ is added to
this system, One additional precaution has heen taken and that is thexe is
one more pressure switch whieh shouid e set at approxima%ely L4OCO psig

Its tag number is SW-P-5C, The purpese of this switch is that if the pump

pressure has been sei higher than 1000 psiz, the lance ca nnot nade

operable., By feducing the setting on the pump pressure conticller, the i‘ ‘

CONFIDENTIAL
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switch will de-activate and the lance may be used.

[3+]

DEMINERALIZED WATER CEARGING ~ This is an entirely new system to the Avon

Lake personncl. Positive displacement meters could nct be fownd that would
operate at the high pressures and kigh flow rates deszired. we have, therefore,
installed a turbine meter wanich will generate pulses. These. pulces will be
sent back to the control room where they will be converted to a D.C. current.
Thisz D.C. current will bhe used to actuate the counter wnich is installed
adjacent to the wvinyl chloride meter, This same D.C. curreht is converted
behind the pancl to a pneumatic signal which goes to the flow‘controller

which is mounted on the valve on the discharge side of the turbine meter.

The setting on this flow controllecr should be 200 GFM, When the water

counter has counted down to approximately 25 gallons, it will activate a

micro-switch which will in turn operate a solenoid valve., This solenoid velve

.
\ <

will switch the air signzal to the control valve from the flow controller to

a manual regulator. The ouput from the manval regulator should be approximately
L ibs. This is our dribble or slow speed cutoff, When all the material has
been delivered through the meter, znother micro~switeh is activated which will
shut the valve. Vapor in either the water or the vinyl systems can cause high
maintenance on the equipment. It is therefore required that the discharge

valves on the system be opened slowly so that measuring systems are not
D ¥ g sy

COMPANY
NFIDENTIAL.

POLY DRIVE PURGE WATER AND POLY INJECTION WATER SYSTEM - The é&&;s supplying

subjected to rapid startups.

this water have a pressure control bypass to prevent the water from overheating.
Riding on the line is a storazge tank., This tank should always have 300 lbs.
nitrogen pressure on it. If the line pressure falls below éoo psig, this

will be caused by pump failure and the valve on the outlet of the surge tank

will open and supply purge water until the spare pump is started. Waen the

above occurs, an alarm will sound in the control room. The poly injection

CONFIDENTIAL - ST
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water also works off <the same pump system, oul when the presture drops

CALIBRATION CF VIITYL AND WATER METRERIIG -~ A 1000 gallon tank has been provided

so that aporoximstely b minuies of metering
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of the vinyl &n

used for recovercd VCL charging.

FLOWSHEET "D" - POLYMERIZER CONTROL

Fach polymerizer has the following controls and starting from the bobtom of the panel
the first unit is a -

CAM PROGRAM/EZR - This unit has two programmers inside the case - one for each

of the polys directly sbove. Once a cam is cut and put in place on the drum
to start the programmer, move the lever at base of cam to bring starting time

to zero. Also puch the start bustton and hold in until the cam follower rises
. :

above the cam then release, The programmer will then transmis a-oneumatic 3

to 15 psig air signal to the temperaturce recorder controller suo panel located
a2bove., Tne eleciric drive for The programmer will not starv until the poly-

nerirer temperature is within 2°F of the setpoint and then a switech will auto-

matically start the prograzmmer motor.

PRESSURE RECORDER - This recorder has & range of 30" Io - 0 - 300 psig. and
. w,nrl

?ecords polymerizer pressure, . €; &ﬁ
SUBPANEL FOR TEMPERATURE CONTROL RECOZDER - The Docel. siite @Q}%Ei&b&[‘&k

related to the output of the cum programmer., The regulabor on the right will

modify the prneumatic signal from the cam uniti The multipoint temperaturs
indicator on the center panel is always to be considerédfés correct and il
the poly temperature record docs not agree with the indiéator, adjust the
bottom regulator Lo raisz or lower the setpoint ol the controller to bring
the two together, If the recorder coniroller setpoint iﬁ to be from the can
unit, the bottom switch should be on auvomatic. If the recorder controller's

setpoint is 1o be manually set, the bottom switch should be on"manual. .
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The top regulebor ccrved two pus

the setpoinx

ot
o]
il

is manuel set.

and it does this

control velves are U0 be manually regulated
i Por automatic ccatrol of the valves the top

The gage between the top regulat

control valves at all times,

TEMPERATURE RECOXDER CONIROLLER

vep switeh iz ia the macual &~ .

is to manually regulate the contyrol valves

Only when the
should the top switch be on wanuval,

switer is on automatic.

or and switch shows the control air %o the

- This wnit records polymerizer temperature

on the red pen and jacket temperaturs on the green pen. TFor automatic poly-

merizer temperature control the

autonatic., The output air from

for the jacket temperature contr

poly contrelliexr cannct directly

controllerts output goes to the

zuto-manual svwitch in this unit should be on
the polymerizer controller is the setpoint
oller, The pneumatic piping:is such that the

control the valves. The jacket temperature

control valves., Installed between these two

controllers is a high limit relay which limits the setpoint of the Jacket

controller

is heating

to 160°F, This is done to prevent water hammer when the polymerizer

up. There should never be a case when the jacket temperature should

be controlled manually, therefore, the auto-manual switch on the controller

shouwld always be on automatic,

EFN

Af{er a polymerizer has been blown down or it

is desired to cool a poly down manutally, turn the top switch on tThe suopanel

to nmanual and adjust the regulator To open the watexr valve. 'With an alr signal

¢

of 15 psig the steam valve is wide open and the water valve is closed. AT 9

psig votk
the steam valve
AMMETERS -~ Each

PUSH BUTTCKS -

valves are closed and at 3 psig, <he water valve is wide open and

motor has its own amneter to indicate the agitator motor load.

Each motor has its own stari-stop button on the panel.

ALARM PANEL ~ This unit has arn alarm for high polymerizer temperature, motor]. ]_

failure or oil pressure fazilure, and for low seal oil pressure. (;()iih;faé‘

CONFIDENTIAL
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FPLOWSHEET

A red the nora will

sht will go off and

pushing the ccknowledge button, the red ligh a wnite lizht
comes on, When copdivicns relura o norisl, the white light gocs ous, but
the horn does not come on. On norwal, both red and vaite liéd:s are dim so
that the operator can tell if 2 bulb is burncd outb.

W

An additional feature been provided in this alarm syctem. Waen the

agitator moltor has been turned off by the push button the alzrm for motor

failure end oil pump failure will not be activato!

BLOWDOWN TANK STRIFPING - When the operabtor desircs to heat a blowdown tank

P

it will be necessar ry for him to set a

temperature controller which
on the second floor adjacent to the tlowdown tank, and then activate the
system by pressing the heat-up bution on the control panel. This control

recorder panel for all blowdown -tanks.

)

panel is a common alarm and The

tank will then heat up to the setpoin

P

[=3

i

tempera

ch

ture, and when it reacnes

This temperature the block valve on the steam line mounted directly on the

bottom of the blowdown tank will close, This valve will stay closed until

valve closes,

the operator pushes the neat-up button azain, When this an

alarm will sound so the operator will know that the blowdown tank is at the

temperature. This system is designed so that the operator will know when

the bank has reached temperature, also so that steazm will not sparge into

COMPANY

the teank once the desired teaperature has beasn reached.

HGH [‘.‘ND “I{"

CONFIDENTIAL

VENTURI DRYZRS ~ the same manner as

The venturi driers are controllied in

temperature convrol on the

vefore with nz steam valves on

outlet

’_a
=
lJ g

the heaters. The centrifuge is controlled by The operztor sets the

desired torgque on the unit and the.controller operates a Vee-ball valve on

the slurry to the cenirifuge. Tne Vee-ball has proven to give excellent

control, and difficulties previocusly encowrtered in torque control have been

eliminated. There are two alarm settings on this controller. The lower

setting shuts off slurry feed until the torque

1g located

CONFIDENTIAL

X e
falls below its setpoint, J1 g
N A

NGC35994



and there is a time delay in this circuit. The higher torque setting shuts

off the centrifuge, This is to prevent the shear pin from breaking.

CONFIDENTIAL
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CONFLS EHTIAL

53

11

2/vs/ATa

NGC35995



Sl

-

S I/, /"4.7/')(’//

-t
ﬁ/ v ‘/-‘.,(

v”//’ Jor rit

*f(.\’
ki
’.\ //\/

—t e -
. . . k3l ;o PR P . - .. ..
jan Vv . Ve . P L LTy .
/7 '/“/:‘ Sl(’/ A C' e e T . S _/z;/ P
whEs em e 2 .
N sk b S Al LT
. )
- /7’ .
. .
/*. -

i
.o\r

/--J/«

T

-

| i
. I

§
!
i : ' ST
| P~
{ |
< ’ —~ L

Lol nils

F S tma A g st nime e e bt

/ Svaroy

SPLA

7

¢

LA
S Ta T
VAR A
CTL/ 702000003
HE Ea¥ Y

L COM. “ANY

*

CONFIDENTIAL

s ,,J/ J*";‘/-’/‘/L)-n e

5 V) |
[P R
) b T : H OP, /“/)7./"“/
Sy oY oY —=
ey AL PSS '
A i / /0"/ TSRS TLSL RS f—’/.- 22 A iRl
Pty Fresd /'D\J., P,
= JEDS N T AR ,-;_'1 , /’_“,/f.,;.

o
o

s
/za

;/J* /”/"'

VAT S
My S

AL bT
TR S
LR t4

=R Ny

puretid

I Loy
2 /.

D LR = AT S Ny

‘,
H !

- !

: ¥ i ] 7 @ //mv.///»-/’ ’D VRN P LN Al SAR-C R
D fon el i Conrgolelosr s .

I crmrr i AR A A

(TS AN AN Ay AR

i . . u')' Sl s /‘, TR D P R S N N LN
L i el ST AT

ST ,5’—'-"2,//

Ny o

:J-“ retlh !

-~
R

=Y :'

-
~

/,.a .

-
. , o e .
. AGFE T [Forre [\ = L N Pl
2 - PR _ . , P
/r:;. A E Q0 T los ,,’_".xﬁ,:__-,-,, el e
g S 4 o -
W& /// P -/('-(- ‘I",’/, J s r g P

NGC35996



LL .
TVIINIAIINGD
ANVAINOD

s e

_

¢ 00T
9 318d go¢
g - 3tsd oz
e1-¢
ﬁ
%
\
|
(7344 yed I 11qed m.ﬁwmwo.ﬁ
WD 8 .
4D 8
WD g8 !
WdD 6T
WdD 61
W€D 0T
3D 0T
idn g
ndD g
nOT4 !

r

HID 0°7 03 §°Q moTd

Turiae:]
idid u3/€
LA we/€
Id:d w8/<
Idd T
I oT
48 uw7/€
Idd w7/<
A w/€

I3 wY/€

EMSECEPTCR]

i
HdD G2T-6L o1qeysnlpy ¢ 1D 00T ‘Tvitaoi]

wrBT® J0J 980TO

WIe1] ;

_

xa1dn ]

{

E?J

Fy9g MOTd

wISTe 0] 980TY

wWIBTY

say yy/aed T

LB 4D

*31sd G1-¢

ndy TeUALS

]
pozTdlanta~8p—-6q 0} WIFIR

Jd3 p“ﬂ&

JoPBM
asq8:

m,ﬂ sd m.ﬂlm I

HdD 052 = O Jajep

sTusy JET
| 08/
08/1
93/1
b 44

X061

201
06

06

Topon

ul

YRS

3yed 621

FTTo) eaNosad]
S0 ROJIDTW £ ~

aJuey

WIOFTUR J, §LT~6L

8Zuvy 9[8oL

SuO§4FpuUOO TRULIO;|

Tty

0088-05¢T .
00¢T ™
0183~90¢tT s[003g

(sduwn o) woswyoy Iaysey

o el

JOUISA0Y) IBYST

Tepail “TIH

*0) eATBA 8To(

Q4oy~33901g

QQoY-439T8

I
0J0GX0]
0I0GX0F

209304 % JoYSTL

L}
u
£30TA8] 0X308T4

L7
Wit

o Pl

TVILNIQHNO

» I338;4 THAS -
¥ nayy T~ad/ ~d
u a8 Teds Lrod 2=
£00T~1¥-96 JIaqe;: uoctacefur 1-
9T nry3 T-3id/ =Q
=01V 99 MOTI 39BN Po1BIISTIIAY | ot
T-2Y/ -2
GETT-DTY 9L oL/ Tm 1~
TO23U0) MOTH 234By) J2qBH K= 7°¢=AW/ =0
=d UoT3 200} ], g
u M C=
I3 ARRAR LA
u i [ A
6 ‘€ ‘T~ =d
u " Al
YLD/ =d
" u : I
¥ g0/ ~d
u " *'
€ 1=/ =
" u T
=~/ =4
N G-
n £ 1=/ =4
" z-
srosgazduog 7 ¢¢=.40/
0] MOTJ JI3984 ‘1-
9LTC=TTV=9L edang pus T8y € ‘T-N0/ =&
GETT-0TV=96 AT ToA FuTdaeyn T
= ‘T-A -0
e T-01V=94 yUBY I8 Wi T~
03 MOTS 13384 T-+K/ =D
T TTTeeT 51 .
£LT-0IY-99 Jjugl JL33uM =G T~
T-9H/ =0 I-10
0°d T0{3090] .34
CLT~0TY=99 Toued Atrod T
T-3H/ =0
"0 GOF3850] F8  yuea0
Se-UIv=90T Teuzy £T0d -
9T ‘ST-K1d B3
¢ ‘T=X1d=d
‘0°d UC: 1ROOT “ Fa], 500
" FEY %1 Z ‘14
u Jakag -0
£84=U1v—90T Touzg Arod G nIqy T-Q
‘T d TCT.900] ] v

NGC35997



H -H (wemmagsur) Idi uB/T (sse00ad) .Ew w¥7/¢

uopsusmpp 1
T30 A3TuUn 8plaOld *o*m

queunI3sUL ) Idil wB/T (ssevoxd) Idi u¥/€ UOFSUSUTP T
TFO £2Tun apiaoal *o*m

(dusumaysur) Idi u8/T (sseooxd) Idit w7/C o suanty I

(

v

. TIO £TUM SPTACI] *5*A
(sueumaisul} Idil 48/t (ssaooxd) JdN u%/¢ UOTSUsWTD T

WINIGHNGD h

Al

wG (980 3093d) LIT=!
wT=0 (JI8r.wouey) Yo00Y

062 (9anL 303Td) L9T=d
uT=0 (Xe3jswouey) Y500Y

uGZ (390 0%Td) LIT-H

TFO 437N 2pfa0as oA (g0 (I93uousH) 000Y

w10 {I33ewouw() Y000y
w0 (BQnL 30%%d) L9T-H

REBEE pIhs 0-0 u W " u
.«_:HNW}_OQ *3a° 98 QOg~0 u u 0 u
WdD= OT X a®os *3°a'bs G=n Id w7/T I8N u00T 9-002

1
CICEN 821g PFRET] aguBy T3PoK{
gqoxsed euwaxdosil/m Teaqs odfy Axmox  *3TF HOST - ui

8qa498d sUadoy]/m uoXY

odfy AIm0X pomoad® LA 3T

8105583 uoTFel/M *S°8 gIE a3usly f0ST Wi T
88utx Jutugeieas CI0TISIXS (22UOI]
‘90450l uoTgey ‘grf *s°s 3sd 00¢ w2/T
U TR JUTFE] oJdnssel] 9215
| *J4/# 000°0¢=0
31sd ¢1~¢ *3x°bs g - 0 *9°n 406
(x098d33qul Jd¥T)  HAD 00§ = O s TR *c*m 4001
!
w 3305y EEEEE I O S UEX =N G
IdN w2/T *92°bs gpG—p °TBOS ‘¥PYBA 400T Xag8p
ﬁ_ HAO 0°S ©% §°0 HOTI XY
LdN 4%7/1 87sd g¢ HIQ Q*S ©% §°0 MoTg Ty
“ WIS 05 = 0 Ity
~ sxum ‘HdD ¢ Iaje
1] u ] 7] [T}
Yy . 00T HdD 0°*Y = §°0 MOYJ 20984
‘ 215 TSC TAULG8d »_V.Emm a1d Tewicy ENOTR PIn(d

weTIay

WeT.I3y]

waT I

WRTIIY

%

1]
*I38U] [OTI3SNpU]

4096

“TIH

$-00f X0qIBI~£Q008[

J809 XoyrsI-Aqovwp

XC08T 8ufqI80y 3 934008

A7d8se/s12e7s 010G X0
0x01X0]

SdAy T

§9-00C OII ‘384l TeTL3snpul
0088—05€T 8:{00Jg
0088-09€ET 83000
IS I

0§ 838yHOUS sj00Jg

u u

0088-04€T 8110013
13001 “TFH

82,001
BCL=TV=90T
CeL~UT ~0T

B8CL~UTV=90T

. u
€26~21Y=90T

0°d

-

LGY=DTV=oYT
YGT=IT¥-96

§99-0TV=901

T°d

£6£-11=99

BLS~IIV-99

“Utd

£26~ITV0T
70T

EEET-TTV-96
869T-TTV/~94
02 TT=71¥=00T
u

£90T-0TV~96

(sa34aq §)
MOTH ITY T80}

(sxadry Y)
RO ITy 93895 pPuUODNS

(De=Ha)
MO Iy 83w puUoOsg

(DT~u17)
MOTI JITY 1830]

o1JjBg J333fi JUFT00)
38308l 298! SUTTO0)
peey dog, rI9%Bp JUFT00)

T0138007

3
Bﬁm Jaqet, BUpT00)

upsd] Joperedeg

MOTJ Juap Teuusy

TVILNAAIANOD

-
o= ‘q-18/ -H

T
Y= f¢-u1/ -H

.ﬁ.
Z-4G/ =D

91-310d/ ~q
oy 54

g= ‘2=
Aﬂl-

™9/ =N
.ﬂl.

G=1g/ =

H'

9T nai3 1-X1d/ ~d

013800

918y MOTJ "I0A Pedarodey

JOTJTI8T) O I298p

UOTR 8007
(NT~11d)

HOTJ J9%8;| PaJalTld
IpY  TOJqUo) Tsae]
ITY ‘TOI3U0) T9AF]
moTg Za.lxq JITY*Igsuy
ao48;, Teos dung

Jegey TE9s J09831dy

Fel '5°d

.ﬂ.l
-No/ =4

.Hll
=51/ ~M

8L '5°d
= -M
Hl
=4l ~H
.Hl
T-IoM/ -0
Hl-
T-4a/ -0
.ﬁ'
‘9 ‘¢-nd/ -4
.ﬁl

9 nay3 T-AL/ =4

1998} T9eg

Hl

¥ nayy T-nd/ <4

0133007

Fel ‘S°d

11

Y~d/Ho~d

HO~d

I2f

NGC35998



t
% 400t -0

| ——
ANY20)

8198D *3i 00Z

BLL
I/, S 12PoH H Xsuope.ds NwI

ToPSH
w00T 3® 438 *2*m GOz =0z *fpy 81sd T = ¢ T30 4/ Vet
nQ0T 38 388 *0°m G0z = O¢ *fpy 3ysd ¢ - ¢ 1123 d/d V€T
t
998 00T 3Tsd 6T - € £0TTUIO0Z;
{
*om 40S 38 338 *o°a ooz 493 0T *fpv IFred 6T ~ ¢ 1120 d/a
*2°m 40§ 3B 388 *o°m G0z ©3 02 *fpv TU80 d/a V€T
3duzy A0 BT T IT ] ivsd
2038X33qul ediq 4egex uou 33Ffp g *I*bE 9f - 0 ysd ¢T ~ ¢ o7
eTTey TspoH
'3 " &% 1} u
Te39¢ 3 UOIL 158D 48/L=Y X ,7/€~¢ uoLoTu § I wg/T QD €9-6€22-DILT
! PTd3a2) SUOTROAIULYH T2p0il
i 22T Y3duap equy, Supond no,,ﬂwa
83UT34TJ puUs T0335 UOQIH) Idil wY/c 248 HAD 69°€T ottt
SYT-VXL!7 eqny ‘00¢~dil. 14 ROTy *xou HJD §T YLOZTYN
'] EH n u
u u ' u
SYI=VXdi{# sqn] ‘00€=~dl# 111 MOTJI *XBU HJD 6T VL0ZTYY
!
£ GYT=VXALF aqul ‘00f-dit¥ I1d moTT *xvu {do §T VLORTYY
SYT-VXdH¢ 8quy ‘00e~d!l: ITd moTy *Xem HAH §1 YLOZTVI
OT-00%=u3T OGN ‘IAQT-D=udTf ITd &FT AOTJ °*X¥W }4D OF
SYT-VXAN# sany “00¢-diy ITd . 4 VL0ZTV
0TO~0Y7=~T.! 3qny, “ ‘EACT-0-T+ T4 Wl ROTJ XBw WD ST
_” I3 i 1 H
, u 1) “ i “
0T I3qBM  TRUIOH AL & ot
B o PTAOT] ERiE T3P0

|
mﬂolm

g27uaumI}sul URI{Oag

*TIR

0J0qX0J

0.I0q %0y

* 135Ul JOoTAB]

0.I0GX0]

0I0qX0]

TTIR
0J0qX0f

‘834

u
J3UMOL T A

UBRISL], 7 908T(BA

COY7-01-971

B

‘0°d

9E-IV=99

9Tr=U1¥~99

TO7~21%~%9

7LE=01Y~99

0°d

TOY=0Tv=99

04

88 T=ITv=9v1

CCTT-UIV-901

u
GLE=UTT=90T

U

968—0T"=96

I

Teuey LTog
Tousd A[04

UoT 35007

J9TJTIOTD O X938 iy
T-SH/ =M
I84x] 0], T
MOTJ ITV AuUaLmIfsuT T-¥¢/ -A
mOTd I39ei*Brayey I-
=34/ -4
§8n quep =
€~0
TDA DPOIaa008y -
‘T-0/ -4
UCT3ERO0] Fel °5°q
T090) MOTJ WR3YG JATEOQ T/ =S
UC 118907 J8yL °s°'d
dung eamssaxy ySTi -
SJI94TTJ JFV 3usunrjeuy i Sl
os-id/ =0
Gotge00] J|L 54
Jo98f qsulg
UOTRTPPT jusugBad] -0
sxoqsIzdes O i-
Ja38;, Aeadg o~ ‘C(-‘T-‘1-us/ ~4
n €=
u c=
u ~-I=
" - ‘) -4
u e=
" -
HOTH X838y =
adang pue Tesg L= ‘T-HO/ =4
J998M 83amng Foud
puUB Tw3g i
&40/ ~d
" u i
" u 249/ =H
edngyIquen Iadig g 1-
MOTH I9%8M W=Q -39/ =H
8dngTI3uag X94x( 1~
MOTJ J9%8Y K=( =49/ =9
W03 8907 5% 54

L

13

IIN3IQIIND Y.

]

NGC35999



Ll

TWHN3IALENOD
ANVdIN0D

O~UzdS-Fi jusweTy ‘TBUOT1Iodoxd ‘ TOI3U0)

Toxjuo) Teu0T3I0doL] UOFR00uU0) LA u7/T
%

wSeaydeyp ezuoag Sysd ¢l~ o quomers 1du W/T

t

. m
wdnayderp szuoaq 3ysd ¢ + g queweTd I w¥/T

ep¥s JonoT pue Jaddp IdN %L
*8°S OTC € ¥¥OLL 9BUBLY £OST = u¥

u3E $B0T3 eduwry FOST = ¥
{
Q.W g WHM

Oﬂca Q.Hm

IdN w3T *uuo) w¥e $80Td

_
8uor YT *8°S Y0£ 3WOTL

. |
*s°8 I 9BOTJ TT8Y O3ue(J #00f %

*3T3 Z0ST o¥T

A

*o°m ,¥T snutw 20 suyd {7 X998 406 ~ O

f

i® u
2,00T - 507 37ediofT “xwi Byed of Twuroy

*JTum QoT - 0 Terd ‘Spsd ¢ - ¢

tsd T -~ ¢ ‘JTun‘gor = 0

‘ITun 00T - 0

‘Frum 00T = O

quduy 83ed ¢T - ¢

psd 6T - ¢

dpsd g7 - €

3ted ¢T - ¢

d1ed ¢T ~ ¢

adusy

[}

#001-0

5
200528672
STV 62

§T7e2

08178%C

g662-00s2

0£705¢

adky,

(]

I oT S9qoagd soueqposde)

WY

‘Iy/f= T°0 X spunod Q00T Teuzd Y3 4g/T UO YSULL d3sd ¢T ~ ¢
w02 S§2-09 fu0T4Z ST-09 .H.Mwémo 09 I33ua) dysd of u?/¢
3ysd of uZ/1

u36€ 293u8) 0% X93UaY

w8/T 2€ abgus) 03 Isquay

m
i
|
_
;

a3usTy f00f = u7/¢

BUGC 3 09UU0 ]

18P
VT
T2peul

JeTngng

L7T-2THsTR

THOYSTC

—
Tepoit

(edv9°g-n) uosuyop I335%7]
(e8sp°g*n)mosuyop I33s52]

(e8uwn*g ) wosuyor Iayse]

(83wn*g*n) wosugor hmanmq
JOUISAOD=TaYST]

I7R
JO0UIA0N XBY 8Fd
*sq4pd @I00y

*S3pd aa00y
*84pd 8100}
JOUJISAON) JIAYS T
83pd 3I00}

TOS6# %0035 9r odAl (9FI300T PajTu) ooy pooD

*ouy ‘ spusun.I}sUT

010qX0J

30

a

838) uwogndxop

8dsn wosndgop

R

L9e=TIV-99

ToI3u0n TeAe]

Hws] 6381013 93BN PIFITISTD

GYz~oIV-99

Jus] 25BI095 JIEBM
v=a TS7 *3p1d

Fre~0IV-99 TOIUOH TIA¥T Ianoy JuFTe0)

PrE=0TV~99
20ST-0T¥~9L

0 d
889~U1V LL
0EE-UTV=-99

QEC—IY-99

OEE=D1v~99

.uvmmm £7od wosg
wmyey Iomo] JULT00)

~EH/2=0=A/n
0duI095 I338H jim]

T0T}800]

83B8UaPUO J~TOIJU0) TAF]
ToI3U09 TaAe]

e3ev048 JaqwM TBYS
TOIqUC) TA®]

J9SUspPUOy UL

emssgaxd ySTH woLy 7oA piubpr

Tee=01y=97T

805=0T/=30T

0°d

L8IT=D1=96

LLE=TIV99
o d

YZT=01v-99

Jnulo-nm

[

$082=0TV=9L

865 T-0TV-94

sIossaaduon) TOA peIascOey

OI

Xuw],
I3quM Tveg Aouadrsuy

u0T38O07
dmmg Jamol 8upToo9

Juel edeaoqg

opTIOoTY) TAUTA PoJ2aA0ay
Jequeoad( TDA PedeA0day

U0T3 800
Tousd Ar0g

4oT38007
*3p1g I8l -~SJI3NT803Y

998SUSDUOY) BINSBIII MOT
sxusy, Tees Josgaximoq

AU,
Iaq8M TBES AoUedgaury

UGT3600]

H -
y=iL/ =H

‘Hlo
=11/ =X

nﬂ..l
=10t/ =01

.H'
L=13/ =a

-Hl-
oe-1L/ =0
He], 57
~31=s

.ﬂl
6~3s/ =4

Hl
9 ‘¢-41/ =4

.Hlo
=0/ -4

.H-
‘= fz=Nn/ =2

H.ﬂ
T2-41/ -0

T 54
Hl

=500/ -1
Hlv

g ‘T-41/ =4
H.io

T-aa/ -4

Fel °5°d

T-d

el *s°d

=~ ‘1/ -8

.Hl
Y~ 2~no/ -4

-ﬁlc
=11/ ~0

J8L °5°d

VILNSCIEINOD

In

NGC36000



LY
TYLNIHND
MIYdN0)

ulS9°g talog

49696°0 :8J0g

u899°¢ :2Jog

OFIFUIJU0S LG9 330
axog £aBsi BIYXT ‘3 OeN PIeM
W7.2°G 1saxog

OFI3U3dUCD ,ZY6°¢ taJ0g
u876°0 :aa0¢g

wblE®e iaxog

u0$°T :aJ0g
uSL°0 8dog

¥995°T 9309 “IdN wz/1 duy eSumys
W6LT°T tedog “rdn ,z/T del e3ueyy
OFIJUDUOD GRT*Y 208 ‘Idn ,2/T del efunyy

..wOO.m. - u%
H00€ = u2
%OOM = u9
_quQm - :@
_%OOM = uB
F00e = w2T

\»OOM ~ uQ
FOOE = u2
700 = uB

83ueTy OST ~ W7
eduely /06T Wil

_\“..OOm - & *qoS .2
H#00€ = § *4OS 4
BooE = 07 *4or 49

'WGL*0 tedog  “sSEWOTUY 48/T ‘8e8UBLY FOST - Wi
w050 3alog eSOUYRTYY wB/T S0FURLI FOST - Wil
{
JOUTBI}E 314 TeuIoy KD G4 ‘X 1dD 00T 4jyorde) ‘g eumgday il
J0qx3au0g Joreuy 03 TBITETU TG Tevoi idDH ¢LI-0T “/AdD o¥g-nz s3usy ‘euiqany wZ
(£0TTe I0 wnuTWNTR 10 I3ddod JO 8317 §308JMNS DPJ43M) JSUTBIZS PUB ATBA TO.Iyi0D YITM ut
| X3

81sd GT - € ‘oA GYYT 38 398 totn kmo« o3 0z *fpy

wS0C 38 398 *9°A 4602 = 0T “{pv

l

|
I

{

gLy *8's ‘Lpog

S8ysd ¢T = € *5°A 4G0Z 38 3¥S *3°R G0Z 03 nZ *f{uv

fupgdnoo GA7 -1 Fuprdnoo i

*JTum 0T - 0 Tel. ‘J1sd ¢T - ¢

00T =~ 0O

Bduoy

|
{

Brsd ¢t - ¢

|

=z

scuny

P

pU308UL0D Hoeq IdYN u2/T

PI3BOLDUL [AAT]

19995 sa3aTure}s  TT20 4/C YICT

*s*0 TI30 4/7 VICL

*8°s  TI90 d/d¢ V€T

‘I3, 8dky,
‘84 udu ‘0052
YdX~V6/ET
YX=YLLET
A 3d4]

O0TJTI0 TaTuBg
T20TUY03] pooy
TBOTUD2] POOH
80TJTI0 [OTUB(
£yddng 3 adrd oTY0
FUAUNIFEUT WBTIA]

JUSWNLGSUT WRTIa
QUITWLILEUT WBFIIY]
JTBUMILEUT WBTIIN

u
1UBUNITSU] WO LIS

[}
8O0TJITIO ToTUL(]
4UBUMLILSUT BT IS|

JUzuMI3SU] WETI8%

qqo¥-430T4
qITECT0 Y
qq0¥-430Td

3FA

0.10Q X0
QJI0QX0J
0I0q X0 1

T

Y

XIYVA

QJ0I0YBY

1J0I0YSY

A

YEa-01v-90T
CCLT=DTI~9L
CELT=DTY=9L
7£8=0Ti=90T
ELET=1V=-9/
oe-01Vor1

209T=T1Y=~9L
Z95~0TV-9"T

¢99=0Tv-91

u
TYG=T1v=971

4

1]
¥<g=017=901
0GG=UIV=90T

06G~TV=-901

YZET—1v-96
e7ET-0TT96
ETT=Tv=096

0'd

9EZ=ITr=99
9ZE=ITY=99
0TS=01¥=90T

T
Cc'd

£Q9T-0IV—94
eTEX=TTV~5L

CEYT=0Ti=0L

VILNICTIENOD

I998{1 POIIYTRY JApTOH 9JTJTI0 T =M 450
Jodig O] MOTJ JITV°JIISUT I
-3¢/ -1
MOT J393BM DPOTITJIBLD T
-5/ =M
AOTJ 398N PAJITTd I =#
J9TT0d HaN 2 =S
I8pB3Y Weels 8N T/ =S
299 PATTTYD) LIeA009Y I-
=44/ =4
BOTITI0 88D quUs) T~
=10/ =4 y
80T TJ0 'I0A POISA0IGY - -
-0/ =4
glosgaxduoy Lrerooay -
SOTJTI) UOTIITJIYS3Y I
7= ‘e-uo/ -4
u &=
u v fg-
MOTI I9QEM 3uTT00) qUaHIaIFBS | - Y-
ROTJ I99B{ eTJJed UOTROTIISeY 2= ‘-
9T~11d/=a
#oTg
L3998l O133BE UOTI0TI88Y 2= ‘1~
ST nayy T-F1d/~a w
Xeyel @3x8y) I338p PTOD § =0
I938p edIe) JI9gBi 1i-( =€ =0
I398;1 adxwqgy oA - ‘T-0
UOT3830] F|L 571 A
Aus], 8feJ0%s 1-
938 w1 167 *2pld =41/ =X
SYUB], 10A PI49A008Y T
g= ‘T-uy/ -4
fuwy 83ea03s 838y [~y -
02-iL/ =2
uotT3800'] MG.H. moh I
qus], 891035 TI0 Tand =5
STeAY] us], T
704 Pedaacosy - ‘T-HI/-4
quw], 83va035 =
X278y H-0 pIBogTeued 02~1L/ =0
T80T 38L 5'd I

NGC36001



—. Aa_hzmazzou

ANVAINOD

TVILNSAIANOD

NGC36002

_ ou Te23s  21sd gog - O 802¢€1 1JOIOYSY BEST~OTY-9L °sexy mwaqr dumg o8amyg TOA ¢¢ ~ 1~4
% ou *g°s gT¢ 3t1ed 00c-0 SOZET 3 FOIDYSY QYE=OTV=LL gIojeTE0oy oA LE~ ‘9€ ~ T-€
(Wustmenfpe JajemoxoTu OSTp FNO-MOTY o Teoy; Bysd goz ~ 0 g02€T 450IOUSY 2ECZDIV-9L  mxed JUel dung edamyp ToA - ‘Y€ = T~d
*uwos Idige/T ‘4T Jo 2/1 Sosamooy ‘Teta wfY TIV) T%35 “T7%% 3TwEy Topox it 5 GCT36001 ey, 571 13
_ adauy) TOA -
ZsTes# Bred og=0-34 40¢ F38d 6T - O Y486 /s12eYs ©I0qx0] 6£C=0T4=99 €= ‘T-#0/ =4 ¥=d/¥0d
_ 81Uy qUep Walsly AJoa0dsy -
_ *Jim 00T - 0 #d88/SIZTYS ©I0qX0] 902~TV=99 RLE E-119/= 4 u=1/VEXd
f o L92T=UTi~9L *ayp°sead peq Jexyyl (¥y-(-4 BC) z =X
318d 00T - 0 ® 869T=UTV=9L °I30°80Xy OTUL I3 TTL (XT~i-A o) T =X
d1sd 09 - 0 W u 95MOY J8TTOg JIT7°I38ul -
31sd 0oz - 0O JOUJISAON JI3USTJ 86GT—0IV=9L B8ENOH JOTTOog JIFY AIoq0wdl R
! T-¥G/ =N
! Butonpsy s8Y) J9TTof
3rsd 0f - 0 JIOUISA0D IOYSTI YE6T—0T-9L (S5T=4~A uo) T/ =S
m 8tsd 00 - 0 JOWIUAOCD) JOYSTJ 20ST=UTV=9L ToIjuo) Jegmf uoprveful wn
: =11/ =0
TOI3I00 13891 wm__ rdoxd queusTs ted G - ¢ ©T80S WIOJFUR (OGL = O (P88 g p)ucsuyo; Isgse] g78-0TV-90T dung Buguwel) sansesaxd Ti -
G=0d=9
{
_ 3rsd 009 - O JOULDADD~T2{S T GEYT-UTV=94 eanssazd }08g =
sdumg Ieqop Tmeg Arod Y-~ ‘€=0d/ =0
* samssay Jovg aduamyn ToA 1-
~ *51sd 00C - 0 2 ZOST=IT¥-9L (=AA/T-i-p GO pajunow) g~ ‘T-AsY/ =D
{ Bysd CT-0-3H 40¢ " L9ZC=D1V~9L woTRzTeNby SJUB] -
| 598l T893 Poleaodsy o~XL/ -4
_ 00e~0 " £65T-DTV~9L eamssol] J98g I-
| sdung yuel uOTIeIqFT®) 4~ ‘9-Rd/ =D
; 40894 pus edoad Q0E=0 JOUISAON=I8YSTH €HGT~DIV—3L dimgd mm.nmﬁo T8 *Wi*XL 9 /T4
W55V EUCTER TOX300) 3764 edusy e TFH 0°d UoT{590] 7y *s°d I0d
Tsd g1 - 0 ¢YT g0%6 *HIS 9-r £T0I3U0) OTIFO2TT PajTUn TLST-DTV=96 1ousd ATod -
" amssaLi $3) JUSA €-N0/ =4
m 31sd 00z-0 791 0Tt u CTTT=0TV=901 exnssely oTzz0y Jof ATod ¢ =N
*ocm Bg 18d 10 YT 8056 *¥1S 9= u n Tud 4Tod wee}SPIs3sy SUFT00D - ¢ -n
geoumo 35 | ¥sd 0¢-0 26T 6256 *H¥S 9L 0 u Tousd Ared Iy *I3sul ¢ -0
W | tsd 002-0 0LC 8956 *HA¥W 9T u 6LTT~DIV~96 Tousg £1od Ity AI10308J T/ -0
42 *Tu x0°Td 9 ~ Brsd 0660 9 LLS6 *AIS S6¢ “ u eamssedd U9l UAOGMOTH -
: 9 nayy T-41/ =a
311 w2/1 v *o8j=34 WOE-0 9T G766 ‘XIS 961 " 0RTT~I1¥-96 J9MOTg UOTFENOBAT w..
=14/ ~a
yed g *tw Jo0°7d g 3tsd o¢¢ - 0 29¢  LLGE NS G568 " " sanssox] Tves ATod €=
tad 47 @ a0 Td 13d ¢ tsd 0T - 0 262 €396 *HIS G0 » v WwOTAR0TINT] OATI( £Tod z-
W¥T TR 30 Td udg Ted gT - 0 7T 8056 °*X3:I 9l u " Teued AL7od -
i 9T wxiy 1-R1d/ -d
z snutw X0 snyd g sd 062 = 0 29¢ LLG6 A5 S6L STOJIJUO) JTIFOSTT PIRTU(] 9LL~0TV=96 ammsssx] I938i TReS wu
. T2=4Ll/ =0
! z
4
TeLI0s 495411 BJusy Topo: =Y 2 :Fitd 'C'd UoTFe0T Fey 374 ¥d



TINIQH
I L

4

|

gy

o9ul 1A u2/T

gy o9l Idil w2/T

|
|
!
_
{

An.:maemnwvm hou.mn._go.noﬂﬁ
OSp 73NO=MOTQ ‘UOTEOSUUOD WOI0q I DI ul /T
‘9T Jo z/T KoBamOY ‘TREQ 4f TIV)

ou

vy O3

ou

ou

*313 ;06T

ou

ou

*3TT 05T = Wl

Qu

le3weTy FOST ~ Wl

ou

Y00T u¥z oN
*J1T F00€=ul

ou
ou
Vv D
ou
ou
ou
ou
ou
ou

ou

Te938

19938

azuoIg

*B*g

*E*E

*s*g

sge.xq

*s*g

T893 LoTTV
888y

858IE

88BI(

T39S LOTTV
9Z2UOI]

ss8.Ig

19398 LOTTV :aqnl ‘uoar 4580 gy, odfy tess)

Tes3c LoTTY
¢gtg
*s*8
*8's
*8*sS
‘g*g
B*s
°8°8
“s8°*s

13935 LoTTy

091-0
090

S1-0

05 T-0-u0t

0070

0€~0
001-0
0070
00€—0
00€-0~u0E
09-0

050
007=0
#OE-0—u0€
00€-0-u0¢
00SL-0
00€-0
00Y=0
0ST-0-u0€
007~0
007-0
ooY-0
ST-0
00£-0
00£-0

00£-0

EYRE

402¢T

H02ET

"

Vot

ovozeT
S0zET

S0ZET

Y0ZET
S02€T
02¢T
OVOZET
YOZET
YORET
02€T

AR

u

4JoIoysy

u

4 JOIDYEY

9J0I0UBY

1JOXOYsY

]

150I0U8Y

1JoIoysy

"
Noxoysy

dzLy=s eFeduioy meysirIoqoy

g02€T
S02ET
oVoZET
SQ2€T
S02ET
S0CET
S02ET
SOCET
S0Z€T

g0CET

Tapo;(

]

HoIo48sy

RIF

TEGT=OIV=9L

G06T=01V=9L

TN,
GO6T=0T=9/,

o

862T-I1 94

GO6T~IIV-9L

mmﬁuoa.rom
GO6T~TIV=9L
SEIT=TTV=9L
"
mmmﬂ.aacnww
656~01V=96
u
86CT~IT7~9L
eTT=ITV~LL
"

[}
OVE=ITI=LL

u

gECT—OTV=9L

YILNAQINOD

8193774 TOA -
0T-“6-‘9-*¢-T14/ -4
8299774 TOA -
g~ ‘4= ‘7 nrqn T-11d/ ~d
SOTIS 1=
sossaxducy Suyzipinrd o= ‘T=9/ -H
SOTES T
Jossaxduoy SUFZPTRLL =0/ =D
€= ‘2~
8I99TR TOA P239A003Y ge=iL/ =0

sque], dogy 3I0YS =
pas UOTARIqTTR) LT- ‘92— ‘Ga-il/ =D

Jaqer adand T
2099373V duel pusTg 9 “IUYY T=ul/ =2
dungd Yuel pusid =
¥ nxyy I-0d/ 32
dund TOA 1=
PaJaA003Y PUB UOTIBIGTTED L-0d/ =9
aamseald T TBeS Pt
aImesely Ul UMOIMOTE T
9 W3 =41/ =d
dmyg uwrngey gsmol upToc) T
¢-nd/ -4
sdung Azanys I~ .
¥ nau 1-pd/ -d
ansssll Twes €=
sanssex] 9sf] angdny P
sanssagl Lrod T
9T nayy T-X1d/ =-d
dung SutuseT) sxnssaxd Fi T
§-nd/ =0
uadouaqti; peonpey -
T=vd=A/ =0
syue dojc ja0ys ‘adegols I
uadoajty ‘Iogmyx [8S £ NLIY TS~AL/ -0
I99TTd [0A POIsA0DaY € ‘2=
6T-11/ =0

S{UB], UOT}BAQTTB) ¥ 48AT838) =
6T a4y 9T-41/ =0

dumd AuB] UOTFBIGTTED 'y
9-nd/ =0
86ZT=0TV~9L sdumy Jeqsp uoTroeluy » Tmes -
Y= ‘¢=0d/ =0
) oc % T-ad [
o1 dnsxer! 848 proo ¢-id/ =0
sdumyg X837 )= ™
g~ ‘T-nd/ =0
I3921] I2Bjy H-d Ly
v ‘e-n =D
2319 TOA Ly
-8y =0
UoT1800] Jey 54

(@
&

Id

NGC36003



[T WINIAHNGD

Jy0)

TVILNZTHENOD

PR IRV W _
_ ou dysd og=0 YLLET 330IoYSY EEYT~0IV=-9L BTeued JIoTxq (€) - IV edand
* ou *8°8 9T¢ 8tsd 09=0 S02€T 3JoI0ysy SO6T-DIV-9L sdmmg 2973¥S898( ™ -
=104/ =X
t 0n  juaueT> 88BIQ 3yed 09T-0 VOzZET " u sdung Xageq PSTITIETY -
m g=‘6-0d/ =M
mniejuey uderqdefp ¥ WA qasweTs Tea3s dysd 00e-0 g02eT 3JoL04sY SO6T-0TV-9L JSPUTTL) SUTIOTYY T =M
T &/ " g1sd 091-0 v0zET 4 " u u €~
*s°g wWduaydeIp ¥ DAW  QUSURTS 92ZUOIQ gysd go=0 YOCET 0 » dung Jemo} Supyoog ot
i USATIJ eufqIng ¢-nd/ -0
°s°8 uderydetp ¥ WM jusuaTo 88BIq 3ted 00€=0 yozet u " 15=Nd 09 wesyg W.-
s-nd/ -
*g*s wderydeyp V¥ DYH  QUSESTS 82U0IG gysd 0910 V02EeT 1JCLoYsy GO6T-DIV-9. dung Ieno] YupTooy . i
- ‘e-nd/ -n
ou 82u01q 3ted g9=0 VOzZET m u esno}| I8T}0g T
ITY Juaunmagsur T-3a/ -t
_ ou 92u01q 3tsd 09T-0 Y0z2€T " GO6T=DTY=gL, esnoy IaTfog Jossexdwoy ITy ) o
_ -#9/ =0
m ou ssexy  2ed ooz—0 VOZET “ Y9LZ=ITV=0,, g ‘¢
| ou #1sd Qoc-p “ “ N eansgald wees [ausg "~
ou 31sd 091-0 VIX~YLLET u " I8y JUT[00) [eurg £=0
_ ou 33sd 090 " u u JFY JUSUNIGEUT TSUBJ 2=
ou dysd 09T-0 VLLET qJoxoysy €CYT~IV=9L Ipy LJojomg Teued -1
A ou sseag  3ysd o070 VORET u u u v u L=‘9-s
ﬁ ou Te938 3sd 09=0 €021 qJoIo4sy YOLZ=TTY~9L dung weeqS 8amSsedd O] g-‘g-‘y=‘C=g
ou Te948 3tsd g9=0 " " " Xepwoel] §8D TBINEY =S
_. ou 18338 21sd 0910 402eT HJOLOYSY SO6T=9TV=9L dung TH0 Teng - ‘18
' wogeq rau W7/T U3Th ouney 4§ dtsd gg=0 000T HJOIOYS 290E~DTV~9L *987q eanjdny yus] edang >
: L=il/ =4
” ou T8998 09-0-u0¢ u u u 938 Teeg | o
m ==yl =4
; 1a8 w2/1 Te338 Fysd 09T-0 u " " sjue] e3ang B TIA PIIeA00Y T~
_ L=t 11/ =4
ou 19399 dtvsd Q0T=0 " 8 g domd X998 Pa3BILFTIJIY POIaA0IIY T=
_ o~ ‘6-0d/ -4
| ou 19938 Sted g¢-0 g02¢T Joroysy ZEST-TIV-9L jno-dimy x298;) [weg mw..
Y-0d/ -4
_ 1dN w2/1 To%%8 drsd 00E~0 g0ZET 1Joxousy 2eSz~0Tv-9, sdund Tees % TTOA peleaooay ) o
| L=fg=2="1~nd/ ~&
UO408UU0D ﬂopvoo. a7/1 8red ¢ - 0 dgstt FJOIOYSY SO6T~0TV=9L *puc) A1aacdsy T0A eamssedd TH T~
_ €~No/ =d
' " “ 0010 u u u £1aa000y 8ansgsxd TH T
._ 61/ =&
{ " u u u u u 03395193uT Alaao9ay g
oa T9338 09~0=a0£ g02eT .JoI24gsy CEGCITV=9L qoTur AI9A003Y TOA T-
(3uowgsulpe gejeworotu €~ ‘T-H0/ -4
OSTP jNO-MOTq ‘uUOT3ORUUCD LOY30q JL! uZ/T
‘9T Jo g/T Aoeamooy ‘yutq .f7 TTV)  TEsQ 138 adusy Topoi{ S ‘0 d UOT18007] fer *gd 1d

k
g |

NGC36004



M

| . e TYHUNIAIANOD
AH .H *WHOO 3FNPUOD 47/T ¢euuoo wogqoq LM T ‘XepToY 8poajoeie -7 odfy ‘9poxjoars 3T 40, ‘48Te3~g IeT[0I3TOD°r°g TBET~OTV~96 dung zemoy, Un.ﬂnooe .
| .E.B\ -
Teurou 379d Gg  *xvu Fysd 99T eqoxd go=y0~E YITM SITT/TH LO={ *ou ‘sjusmEmIySUT 05E=01Y~59 sIoqeredss *duog £I10A000Y
.T.N..zp\ o ¢
, 0N BT - O F L 8ysd gt - 0 96~r ZYT  *°9TH pogtan SLL=ITI=G6 XUB], Isq8p T@IS
JLU SN HOTF 0T 03 1aD ¥ a5~LSd Trsunoqon TYYT-9T7-96 830858100y £Is4005Y -
. _ €~ ‘T-Wp/ =d
N N3 L BERER TR s3usy oAy, Tepoin *I5IN ‘0°d TOT3E00] 1 '9°d ans
H qqou~-1301d SETT-IT1V-96 0Z=“0T-AN U3t -
| =T-MY =D
! RS 1 T4 UoT3e00] AR s
(8Fsd L°¥T moTg o) *puoo aseq) 3Ired ¢l-¢ 31ed ¢T-¢ o10uX0g £6E=TIV~99 -
edngd qurodyss yyTa £8T8X TUTT YITH  CT-68TEH HBS *sqpd eIo0}! 8OY~UIv=90T o
Toaed 4104 9T nayy T-X1d/ =@
81sd ¢T 09 ¢ gndyno  <o*p ‘suwyd QogZ OWT YH § - T 97¢ IOUISAOH JSYST €652=0TV=9/, 1-
Tousd £[0d  ¥=“¢~AR/ =D
_ R0 Fnduy TOPo¥ “7H "o7d ToT3 6001 oL *5°d 1
M 3sd 00€=0 Y0921 1JoI0qsy 84T=U1Y-99 Smssaa{ Weays z/ -0
p 81sd 0¢T~0 . V=09ZT 1JoIoysy 8$T-91V~99 emssaad Jagey UFTO0) - 1/ -
_ 08 3tad 0010 YOTT 030GX0] 9ZE—ITV-79 §8D quap =
£-n9/ =&
Tmsoﬂo *s*s ‘dpoq °3s uoqred Byed OC~0~IH uOE BTT 030qX0] PLE-DTY-99 IoSuspUos 1-
o] TOA PoI24003Y =N/ =4
__ *s*s  91sd 4000~ w0€ OTT 0209304 92€=0T7-99 - 1=
: 810853xdu0) L13A009Y €= ‘T=KO/ =d
“_ ou 51sd 0OT-0 V0921 " u T -4
H00E=uT O P *g*s  3ted 00€-0-94 u0€ ov-092T 4JoIoysy 8CT=0TV=99 Tousd K704 1-
9T nayy T-X1d/ =g
wnupanry 318d 0L = 0 w9-LV-OTIdL 9ATBA OTYD 6$6™TY=96 dmg Fupuwer) aamssald 1Y -
$-0d/ =
ﬂ TveS TR eouwy TIPO T "07d UojI5o0] %L ' h%
m wroyyum F8d gof=0=3i u0f oT7S 010q¥04 902~01V~99 Towsd £T04 9T Iy} T-X1d/ =g
" TeusTS 3X8q) T3POR “TIH ‘0°d UOT3 9907 9oL 572 %
_ *o*A ,0T 23 O GZ=YVQT °*L}SUL WepJsy 824 =0TY=90T g=* /=f gt Gl
4280 *apds €= 03 0 03 T 8nld ranay u n y= Cg-qt
0°T *a)°ds *9'A 4§20~ JAGZEIOE  *SFSUL WETISH 806~DTY=00T s19420 yHu > ‘T-§
*a'm 4Of 03 0 $Z="770T b 82L~0TV=90T -1
*o'A 40T ©3 0 GE=YVOT °%39U] WSTJoK 82L~1V-901 € =
L2380 ..Hv dg *3°m ¢~ 0% 0 03 T Yaonoy o u 2 -0
0'1 ..5 F. oM GZ-0-62 JIGSHI0E 438U weasy] 806~IV~90T 832420 4y T =5
m *o°n 407-0 §2EIOE  "I3SUI wWeTIel 8eL=~DTV~90T *Ip1y A1od Y N3 T =q
{ —
FIntd IFpoey 51905 33Ty T390 *3F: 07d UoTI830] FLS WId

NGC36005



[N

;zuozzoa
.zz,z ANOD

hommq - 002
g8y *o*n 3¢ 1sd 8T~0

85BIg °O°A ,T = ¥ *0°A Y X0 ¢ ﬁmw 9~0

gsBxg  *o*M T =~ # ‘o' 7y o ¢ t8d g
2°n WIT = # u& B7ed 020
gsexg oA ,T =¥ *o°n ,y a0 € ﬁmm 9=0
sseag  *o°m 43 ‘18d 8T~0
¢
*T38{ BAOTTSd ‘JIW Wmnmm
Il =4
20 g « X0 F Y
W
8d /T T 07 2
sanggead JuTsSTI U0 98O0TO INOLLD u
eagsexd Supste uo wado FFNOILO
sanssaad SULSTI UO 98070 FINOITO  ‘upw Jyed c
T

ﬁam...woxo
{
{
{

wertuRn §ed Sy
ted ¥/T snutu Jo snyd T

EFEEEXCEF i

|
i

0ot

i
_

UOTI08 308JFp © »nmkoﬂo 8red ¢ - ¢ ‘ToTp wrogyum oYz ~ OY
|

d00¢ = 0

J000Z=0

irieie—

ToJI3uo7 L auzy

6816 80T

8066 2T

oYt

oyt

L096 Vo d

oYt

8046 (444

T %0075 ToP0;{

Sred 02-0 T

J,622=0 Zot

18d 90 ort

3tsd 00T-0 9%¢

u u

'} t

81sd GL-0 30 uOC T7G-Hva

t8d 0050 9¢

31ed 05¢-0 29

¥8d Gz-0 rA%A
81sd goos ©% 009

12d 010 A%

Faey 1990

I7Y=VeY

Topoy

wmmn suld BuoT 48T ‘yymays °s°s ‘uvquUBlRUO) UOJT

UOT3dTd086G

¢6~0
o=r
iwer

ateze

ottt

imere

otT

G6—0

I~

Gé&r

s6-r
§6=r
x66L
Te=dvd

§6-7

a1

JIOUISAD) JOUSTS

OI0GX0

IOUISAOD~IaYS T4

“TIH

8UeMIYSUY YOoIwosey

L3098 TH
oTa300TY

O} Iq00TR

0Fa309TH

9F1300TT

0FJI308TH

oFd300TT

OTI408T

9TI300TY

OTI308TH

OTJI300TY

A
pajiun
pegtug

pejtun

ps3Tufl

pa3Tug

pagrag

Pagiul

R

pagtun

pajtug

petTun

pagrug

]
STABG*DYH

oFI30eTI

OTI3.99T1

0T I300TY

pogTup

p337aN

pe3THn

*0] STAB(ITD Y

972390 TH

pPagiuf

*TIH

R, LB X8J 04 ZT nay3 OH...MB\ -8

205 T=0T=9L 3,0=A U0
Yusl ILSTJESTW mmﬁﬁ ﬂ..ﬁ.\ -2
67-01¥=L9 wey
Juppuald I998¢ 40 W TE\ ~0
205 T~0TV-9L OT~AH/T=j~A uo 1-
29}85H IoqEy y-( T=d8/ =0
*0°d TOT58907 454
GOL=YTY=90T 8£Tod =
oT i} T-X1d/ =Q
0°d U0T38307] &’y 52
LG9T=0TV=96 -
Jossoxduwog JITy Ax09083 =W/ =N
6LTT=IV96 Tausd AT0d ™0
UL=IT796 WIBTY JOLIL yiy =
7=‘e-‘2= ‘1=4a/ =K
9LL=DTV=96 WIBTY JOAX] yDg -
= ‘T=4a/ =D
206T~0Tv=96 4TUn Xe9Bji POTTTYD £I2A009Y -
T-44/ =4
QLL=DTiI=96 TauBd ATod T-
9T nay3 I-11d / =a
6LTT=T1V-96 xof edex0}s 38418180 ez~ ‘1=
=T-34/ =D
0 d U0§380] L s d
ZTTT=-01V=90T 8xssuspuoy Lresoosy -
T-NO/~d
LLYT=0T996 szossoxdmoy £I51009y -
7=e=te- 1y -
9LL=ITV=96 Taued £rod =
9T w3 T-X1d/ =a -
LLYT~YTIV=96 : -
sxossexduon AIaA002) Y 2-HO/ =4
u ﬂl
8 c-
8TT=-0IV=96 -
gIoggaxduoy L194099Y £~ ‘T-j9/ ~d
08T I-9TY=96 yuey 9dang usdolqiy 1
=11/ =9
QLL=TTV=96 Toajuc] I34B! T8ag T=
T2~41/ =0
ZLST=DIV=96 TOA pexsaodey waeysds Jupydrey - ‘T=-
¢z pue 41-41/ =5
994 T=DT=96 ToJa3u0) 8ous] -
SLL=ITY~%6 mssadd Fadl S
06~0d/ =9
*0'd WoT38907] L s

I

Yi

s

TYILNAG .mzoo

NGC36006



11

g, TOW2 0g - g X 3xeqe  *dusy qerur (£8)°
do Tenbe T X 3I8¢0 *duay je7gnQ (PoI)°
*JTmm 06¢ 03 OST @3uwg ued Jepaodel  {yTun 00z ©% 00T o8uwva usd TOJI}UOD

TYIINIALHNGD

M
EN 1enbe ooz entd qaeqe *dusy gerur (°49)°
‘do Tembe T X quyo dus] 497300 pod;*

>Z<m_zoo *JTUm 00 09 Qgz 93uwx I6pIodaX feFTUM OOZ - 06 °duwz wed ToXUOD  Y4gs/SIZZYS

o T e 0§ = 2 X 9xey) °dweg geruy (I8)°

U d, = T X 9a9y) °*dwey je1300 (pox)®

*gTuUn OGE 0% OST 93uex ued Jepaodax {Frun 0OZ ©3 OOT SBusa wed [OIIUCD
!

‘ (Io = g0z # adeup  “dwe] gorur (I8)*
' do = T X qIuyd  °dusy 3eTynQ (psd)*
*JTUn 0oy 01 Q42 eduvd JIpJIOoaJt f°ITUn OOZ = 0§ JIBYD TOJIUOD

Y% /XIS 030GX03

0I0GX0
v486/512276 g—
vdgs/sieeys 0.I0CX0]

qndgno xye Fted o2 -0 Io3 STeUsd qrS
M7dgG 8IATTOIIUOD PIRUNON HOUY

Eo.ﬂns_omm o3 0§ Jo8LT ~ 9L
H H=-6d8S/T~USi ~d=8deeYs 020G X0y
IS 1Ie0) ToPSH “TIR
.nmpvnoo 39sex suyd euopjgodoxd pOT - 0 7d86/SIZTVS 0JOqXOg
__ —
P T e[eds 3805 Tapoj{ I
i
' JIOUIDACT) JIYSTJ]
J0UIBA0N JBYSTJ
RS o441 TeuoTstcdoxy 00T = 0 (838n°5*n) uosSUYOp II989]
_
_ .
_~ I ooom =0 JOUIIA0H JSUHTI
d 00T = O ednay°5°0
|
M d 05T -0 "
! .m.. OOﬂ.H - om‘ 1]
‘ do00T = 0 "

_
1ed ¢ jo ednssazd vTap 18 J938A PTOO [{dD 0S¥
}

_, 4,002 =~ 0

ToI3uoy Y. P

JIOUJISA0D JIYSTI

TeDOR “FIR

902=01¥99

90C=1V=99

S0e=01Y~99

WT~TTV=79

90T=I1V=—99
‘0°d
£6=0TV~99

9°d

EZTT=UTV~9L

€TTT-oTV-9L

TTE=U1V=90T

ECTT=DIV=94,

SST~OIV=LY

Y652~01V=6L
LIT2-TIV~9L
YZLT-ITV=9L
L9TT-0IV-94
205 T=IIV=9.

0°d

WILNITHNOD

Toweg JoL1q i, -
Y- ‘¢=4a/ -H

Towsd J9da( 5y ™
= ‘1-¥1/ -H
Toued JaLlg ,Dg 1=
z-4a/ ~9
Teurd JoAXI 4Dy L
=40/ -9
TouRg Arod T
¢T nay3 1-X1d/ =d
U0 T38007 el 5
JIBUIPUGY JUSH BaMSsadd UST I-
-1/ ~4
UOT16001 J8], *5°d
HOT=*6=Cil/T—(=4 o 1=
OMOLY OTE:  or~ ‘e-aH/ —H
DG~/ T-3m4 UO L
I9M0Td OTES G-t/ =D
axslig 1~
UOT}03904d TT0D 83895 38ITJ 4=gy/ =9
ag wayy T~¥1/T-y=4 uo i~
SYUB], WO(MOTY 9 NIy} T-4l/ =
yue], sdvioq’ -
3338f1 PAITIUTY -1y =X
S6=(=4 U0 T/ =
T=IH/ T~ Uo T
JeT009 JI998F 1888 T34/ ~d
d€-d0/E~0=A Uo T
Jesuspuoy Liancoey £-39/ =4
* dT-HY/T—0-A Uo [
JO8UapUo) LIaA0IY TN -
002=41L/T=G~4 Uo =
JaB], I99BE &1 0e=1L/ =0
TUOT18007 EEAISO |

¥1,/va0L

4oL/ Va0l

¥oL

I0L

NGC36007



11 | NGAIINOD

- 3 sdma g, Pwamo
‘ auou - g us 98T I3 -
b d 00Z =0 " 2EET~DTV-9L U318 pUZ puw 981 Iufle 1
TYILNIQHNGD G~ty=*¢~as/ R
i Bup83et/IdN WY/ 59 d 007 - 0¢ s £EST=0TV=9L IBUIIIDG ISALT pla .ﬁm
AT S 7 nayy 1-408/ =H
vfzyﬂmﬁéoc euou ub 4 002 = 0 . w STT00°dmadq edeqs 387 IOLIq 4H, -
-‘1~as/ -8
auou ub d 002 =0 .. o dmog q9T3n0 ddeys 98T IBAIQ U, o
L ‘tay/ -
_ ouou ) I 007 = 0 M ZEHT-UT™9L *dugq 997UT eFBys -
PUZ PUB 38T JOAIG wHy ¥ nayy T~NQ/ ~H
euou u? 062 = G " " 'due] pssj Lrmyg IoLrl iy I-
: = ‘T~30/ ~H
! euou ub d 002 =0 ¥ ZEOT=DTv9L *duel 337400 XoLx] 4Hy I~
o~ ‘¢v18/ -1
owou 2T 4,002 = G . £652-9TV=0L, BOTTS J8LIT 4Oy -
‘T=YI/ ~D
auou ub d 00z - 0 M " Jopsod elevys pucoss e a%..
pUv puwys 93T 2L wOu ¢- ‘z~u8/ ~D
euou ub dp00C=-0 4 u =
suou ub g 007 = 05 “ u edes puy pue adels 4T -
3TN0 PU® 39TUL J9AX] 4Dy Z-‘T~HG/ =D
euox u? 4 0%z -0 n u peed Lriamyg IaL30 uDy 1=
-39/ ~0
suou ub Jd o002 = O u ZEOT~TUIV-9L  JomoTd 3smOUXy I2LIXT 4Dy -
£€~189/ ~b
uoT§uape BurdBeT IAN ¥/ u9 Jg00€ — 0§ " o78e~0TV=9L IU9aL0G I8 D)y T-
-‘1-40s/ =~
IdN T T4 100C = 0 u u I~
£~11/ =4
*3xa Jupdder T *31d FOST - uT AN d 5002 -0 " £9T-0TV~9L 83e1095 TToA POIeA003Yy -
: e= ‘T~UI/ =4
LaX u¥/€ u9 d 02T ©3 02~ u OY82=IV-94 -
T0A PIIBA0QY T~au/ =2
Idil u¥/€ u? 4,00¢ = 0 u EEGT=OTV=9L T
Ieqef T89S I0A POISA0D9Y T~3H/ ~d
Ida u%/€ u? £,02T 0% 02~ 0 0782=-0TV=9. T
“ u €~N0/ ~d
%8 BupdFeT/IAN WT/C u9 & L0CT 0% 0T~ u “ T~
, SI9SUGPUOY A PAISA0DRY  T~NO/ ~d
ﬂ Al wY/E u? d 4002 = 0 u u -
u € pus T~W9/ ~d
I WY/€ u? Jo00C = 0 Joxysy £ECT=UTY=9L 810889 xdwo -
N Axon009Y TOA 7 vaqy T~H9/ ~d
__ Idi u¥/€ u? d 00z =0 3.J0I0Ysy £EST=TIV=9L ) Jeqom SupTO0s Y- nayy T-
_ 9T-X1d/ ~a

sprodes § 4 :peedg edusTEg

(g7) oop ut pequnou odLl uojjnqUend :SeYITAS

Buor .8/¢ 92 taTeos

, aTdnogoumrey], Usquetsuoy oy qnduy
.w.u.u.cmohwm.n.no.: HoO-.ooon._THolmmngwm.momH.nwvoz

JHZ 0909-0¢ 1J0IoUSY LN wg/T U3Er °8°5 Jo do00€ = G TTsalavoy 6eC=I1i~99 Toued ATod T ~d
w8 /T Y3tA ¢TI Lowamoow ‘peeq oSSus&m
Y3IFm OTTTR} w-1q 4G 8Xe 8,I] TTV) oK q3due] esuey T 0'd TG0F38007] }”T 53 I

paqou gm .,Eooamm
1

NGC36008



1T | | ILNIAHENOD

TIINIAIENGD u9 4 JO¥Z 03 o7 HOTOLD edy agoroysy 0eT-0TV-L8 crmypedue soyen ¥-d -
z= ‘T-0d/ =2
GET-0-¢ £ f T-
) >Z<ﬁ_200 u9 I ,GET-0-62- 3J0I0usy YLET=DTY=G6 2089517 354T9}80 HommeoW\ .
T TIoR STy ‘TR “Td WoT3690] LA | 44

*dmeq 3Fxe quaa (o0[q)*
*dmsg 37xe Lroaoosl (a8)e
*dusg Joqem pe[ITUd (Pel)* ¢

*Jrun 00T-0 0£Ys 0J0qX04 €6E=1V=99 pIeograusd A10d T/ -4
dy Tende T x qIEyd M.,Hm .
do TEmba T x qI8yo uﬁw. Z JTm GEI-0-62 027s 0I0qX0 ] 90~I1V=99 *dme], 192031y 184re1®R) -
xog proy/ =9
9# yuel wnopmoTg (3nd)«
gL Yue] umopmoTd: A.Hmv.
¥4 Xuel umopmod (pad)*
a7-il/T-¥=1
€4 Fuel umopmoTg (and)e
g# Ausl umopmorg (43)- .
T# yusl umopmolg (pal)* ¢ 002 =0 Tox308u0n OLYS 0JI0GX04 8LZ=DTV=99 *dua] yuw] umogmorg -
aT=41/T-¥~1 %7 pue T-4l/ =d
. 80eq 3I8q ) ®aL], “TId o d 0718901 FoL S u
_ u u P8O 93NJTIFUIY JIAXJ Ly -
| *8Q7 0ST-00T-0§ :4371oeds] - ‘T-435/ =8
8JI9TTOIIUOD J9PJIODSI SA0QR YITM H{IOM 0 SWBSg pPBOT ¥ u pBOl ednylaque) JsAL] 4O, 1=

-39/ =D =304

*JTun 00ST ~ ¢ HZ pue HI-I0/T~VYO-HOL
: *ITM 005z = 0 DIT-A0/T~YHO~HOL tedusy
uMopqRye 0/puv wIw(s {JTY £8 88N
JoI pur *[pe L13uepuadsput oq 04 pur 4Tadsyo Jenmod X03 430q =~ g :SwIsTY

9988l puw Teuojqiodoxy :ToJju09 u " uaS.omaﬁvcoo 20410 ,Ha T
*aaq Yz/aex T ‘puUnoT 42T 198D - ‘1~39/ -H
JOTTOIUCD IOPIOIIY SNDIOY, 0I0GX0J SLT=DTY—99 peo] ednJTaquan LIl N, 1-
) =10/ =D
“TIR 04 ToT39001 FBL S VHO-WOL
_ I W/ oY 2,002 - 0 1JoI48Y ZE6T=0TY-9L TamgeY JI8mo 2UTTO0) -
' = o/ -
(
“ I W7/¢ w¥2 d 05 =0 © Joxdysy ZE6T-OTV=9L sIogsaxineg Iyy L1098 - ‘2= ‘-
=39/ -0
. J9M0]T,
TdE /€ W7 d40€T - Of 43029487 O78T=~0Ti=9L,  3UFT00Qrdmey Iagmy BUIT00) ymicmfz -
_ 31sd 00T - 0 wf7 -HAX-VALET 3JOI0YsY EEYT~TV-9L Jaqup JUTT00g ‘pavogroud T-n
e3uBTy #OST = T ub 008 = 0 n ZE6T~DIY=9/ TI0 T3nd T =5
*8°s ¥0¢ oxe STISM *Lid IO IV 070906 suou ub d 002 =0 qJ0I048Y ZE6T=TTY~9L SOTTS a3&x uHy 1=
1J0oIousY ‘LI w2/T Y3TR “8°5 JO was 4%/ 7 oxqy T=u1/ -H
43T T Losanoow ‘pesy aTqe}suips Y3a — :
OTTT®Y8u=1q o 8J% $;1] TTV pajou ss 3daoxy Tien  U39ue] CERES *TIH *0°d U61339007 L °s°d Il

€T ~
{

NGC36009



[N

o=-A/Z B T~5-A

O€=Al/e= % T~S-A
O=AW/T~5=A
JT=AH/T~6-A

OT~3H/T~5-A

TVIINIAIINGD
ANVANGD

proustog

st/ SUE
¢T/c ST/g
st/c SU/¢
st/e sue

‘
sT/e ST/E
St/e ST/E
qno ¢T/¢ T ST/¢
TOT30Y
Jouo}q T804

gak

gak
gl

894

8 ok
ETN

gelh

ToU0T 31504

3tsd ooz

3ysd ooz
3ysd ooz
3tsd Qo2

dysd o9
dpsd 0g1

Ztsd 002

( O7=AN/T~Vd=A)
wedo s ZL99  OY=AN/T-ID~3
( 0E=AN/T~Vd=A)
wado wf 2L99  OE-AW/T~I0~d
wado uf  WVLS9  R-A/T-I0-d
uado af VLS9  OT-AW/T-ID-d

uado ul 0Tt6  002=4I/T-I0~1
uedo uZ  ¥VLG9  OT=iH/T~ID~1

wedo  WHT WVLSO-HOITY  T—a9=Io~d

d 8INS8od]
‘xeyl JOTUl X8y

(T°QTCT *P3S DdE) uB/€ WOFBUSWED Y, 3.10%
Te998 uoqIed ‘a3usly “*s°s gT¢

PF3Ta

PLaT
PT3T

Prata
P13t

prdta
Ptaa

PTaTa
PRITI

"p3s

. Sm
"p3s

*p38
P

* gm
*p3s
¢

*p18
‘pys

'

!

"T38H

ou

ou
ou

Qu
ou

ou
ou

ou
ou

ITY G3TA $Z15 TépoH JISTL0I3d0)

UOTOV
WWT GUSEMJIZBUT YOoLBossYy
qyoue] ‘I
4 ,00C =0 4
IH0%E = 051 u
£,002 = 00T u
hoog - OmN u
4,00¢ = 0¢ u
J0GE = 04T b
dg00C = Q0T u
Jd o007 = 042 u
d 002 - 0§ §3pd 9200}
1} o
u u

U] ] 4 u
656587 3908Iq SuTqunou 383008 pue s3upyTJ UOTSsaIdwod E-TGST YITA ZLOG~DEE
*UOF409UU0D T T UIFA BUTATeT 49/7 2 x BuoT uf§ TIS-OLICT- :18f00S

Burdsasasw YT *§°s

8d4{q uperd

!

D

nﬂam

CEYN

q3347T LLOK

d,00T = 0 83pd 9200}

I 002 = 0 u
& G052 = 0§ .
d JSLT 9% &, §3pd 8J00%
3%y T

JOUIBA0N=JBYS TS ) 0  d

SETT=ITV-9L

SEYC=OTI=9L
U

O T-OTV-9L

"
205 T-01¥=9.

€65Z-ITV=9L

LIG=9T"=90T

68G-0TV-9YT

M
79T-019~99

0°d

ToI3u0) MOTd 83IeYD J298i4 i

Y=aR/ =0
T023u0) MOTA 33a8YD I998 ;=( 'y
€=AW/ =0
emmesadd oevg s3IeyD oA L'y
=AW/ =D
2583y ¥o8g 83184d 0N ™
T=AK/ =0
Fusl 99vI03S I9%ei ii=( z-
WB9%s J33RIH JIBM T
T~aH /=9
(T=g€=~vd=A Se pesn) g/ 1=
dumd adxogy TOA WXed Yusy
T0[3 2007 Fel, 54
sdrod T~
9T nayy T-X1d/ =@
TGO} 6007 Fel, *5°d
*dwaq q4aT9n0 sTT0o Fupzedmay -
Cror as
eJwys @aoomm T ;mmu H
98T4N0 PuB 39TUT J0LIT 1y -
c . -
aduye ¢mumh ¢ MQMtlm
191300 pus }eTUT JoAIp ,X, I-
- ‘T-¥q/ -8
85838 puovas -
FOTINO puUB J2TUT A 9y T
Z=¥a/ =D
adeqs 33173 z-
49TINO puB JOTUT JoAI .0y =
T-4a/ =2
J9%8y POTTTID Ly
T~44/ =4
I998M TEG TOA PRIA0DY Al
-84/ =4
.ﬁ.l
£=NO/ =4
N'
IO\ peIorcsey T-N9/ =&
eangeredus], ¥uUvJ, UMOJMOTY =
9 nIy} T-31/ =¢
N-ﬁ
arnyuraduey £T0J 1=
9T nayy 1-X1d/ =Q
UoE 1800 8L c5°d

VILNICIANOD

NGC36010



[ 9]

TVIINAALNOD .
MWYANOD %2 FE s e

T/ ST/ s

Su/e ST/ €ek
1949 ST/€ 894

sT/e st/e 8L
ST/ ST/ se&
ST/€  §T/c  rek
ST/ ¢T/E sk

CT/€  ST/6 s34
St/€ 6/¢ 89k

¢t/e  SI/6  sek
e ST/ UT 6/ 8k

062 PUB 6T=11/Z~5-A
062 pue ET-1L/T-G=A

0TC=43/T~5-A
06T nIqy €1=-1L/2=5-A
06 M} L-HI/2=3=A

06T nayy £1=-AL/T=S-A

06 Iy L-dL/T-S=A

qT/e 6T/ 1sek
06-0d /=57 M
06=i:d /Z=S=A _
06-0d/T=5=A  ST/€  GT/€  'sek

o G1/€ Ut §T/€ ' gak

I}

UOTROY  I8uoyyisod
I9U0T 37804 _

61 {

|
|

PIOUaTO;

3yed ¢

37sd ¢g
B1ad g

8ted gzT
Brad og

3ted 071
arsd 00T

Ayed ¢z
gred 62

8ted ¢z
dyed ¢z
dred gr
3rsd o2z

8tsd o2z
81sd €T

81sd gzz
3tsd €T
31ed ogz
81sd o001

31sd go¢
8ysd gog

3tsd poe
3sd 02
3tsd o¢z
3tsd 61
31ed o¢
dred ¢T
87sd o¢
8tsd 062
81sd 0009
8yed 0009
Iyed 0009
dysd g1

emegsal
437U * X8;

Py

88070

uado
usado

uado
uado
uado

uado
uado

uadyg
usado
usdo
uado

uado
980T

uado
980T
uado
uado

980T
8s0To

uado
uado
usdo
usdo
uado
uado
uado
uado
uado
uade
980T

980T

IV Q3N
U0Tq0Y

,=N\H YL59
al
ul Y499
u9
u?
u7/€ ZL99
w?/€ Y499
3y ZL99
w¥l WILSY
u¥l 7L99
w L UYLS9
uf oT16
ul V499
WIT UVLAS9
u?
W¥T  HVLSS
uf
ul 2499
ue 2499
ul ZL%9
ul 2L59
ul UYLE9
ul AL
ul 2499
al 2499
Wil "YLS9
uT 2499
#3T  HYLSY
wZ CLOG~HOITY
ul az99
al L9
al YaLs9
wB T
8213 TOPOi{

AE-NO/T-10~1,
ATuo Lpoq *s*®

JT=N3/T~T 01

a9-1-43/T-I10~1

ote=4il/T=10~d

002=34L/T=10-1

OZT~0T-4l/T~I0~L

09-T-1L/T-F 0L

oL % 9-Nd/T-I0~d

I3TT0I1%00

YelZ=0Tv=9L

€T7=0TV=LL
L9ZT=UTV-9L
L92gT-1vV-94

Y92 T=0TIV=9L
LT ~TTIV=9L

Y2UL2=0T9L,

“

LOZZ=UTV-9L

B6ST-TIV-9L
ESTT~UTIV=9L

u
£TTT-0TV~94

u
SETC=01V=9L

'}
208T~U1V=9L
£65Z=01V=9,,

"]

"
BOOZ=UIV=9,
QLZ=0TIV=LL

——

(oouzsaon=Ia1syl) ‘0 d

UCT3IBIqET®) Pu® 0

TR

JesUSDUO) 0 PeI9A0ey 03 SuTroos L

JISUIPUOY TOA POIISACDIY s

g8 49ep I
£-ND/ =&

ToIjog TOA PaI2A0DSY >

J93BM JOSUIDUOD THA PII2A008Y |-
T-NO/ ~d

joTa] J0ggoadwoy THA SIMSEIXI TH o=

upez] Jossexduwoy oA sanssaxd FH T~
o/ ~d

Ured] J938 T89S TOA P3IoA00sy =

e3wySaaquyl *duo) TOA PIsa00sy -
I/ =4

UTBI] J99BM T89S TOA POJIIA0D9Y =

edeqs Jossaxdmogy Top palesoosy -
Y/ =X

usl UIN}RY I33B:, SUFLCOS PBIY R
L=1L/ -a

8urywey YuB] wAOJNOTY T
9 nay3 -1/ =q

wealS ATod e

X918, dutgTo0g LTod I~
oT-L1d/ =a

wsags £rod -

Jaqu Juproo) L7194 -
§T ™oy T-31d/ =a

u ond

A DSJIBA0D8Y =
62 pue 6T-4L/ =9

u u Fon

TOoI3U0n IHBM BSOS -
OT2=4l/ =9

BurqesH NUB] 8481035 I3}IM hi=( -
o024/ =0

J9TINQ 9T330¢ 234D I9jing -
¢T ™Iy} €T-HL/ =D

Ladury eT930¢ 23aern ToTIiSTRUT 2=
6 vy 4=idL/ =0

39TUL ©T330d 93Iwyy I97IMg 1=
§T adug £T-41/ =0

syan], dnsys;l Iajzng 1-
¢t nayy OT=L/-0

93quy) ISTJTeTNMY -
6 nayy 4=ML/ =0

HuB], ISTIESTOUX] -
9 nayy =41/ =9

Bupiaeyy I0A padeA0ddY -
L= ‘9-0d/ ~D

u u £=-

ToIjuo) @due] amsSsaxd Jy 2=

*3uty samesald i ToIIuegcdus] T
¢=nd/ =0

BuppueTs JI938Y ilmJ -
T-0d/ =0
U0T3800T 1 *s*d

TYLNAAHNOD

aa

NGC36011



T1

TYIINICHNGD

ANYdIW0D

ST/e st/
N6-0d/T-5=A _

¢t/ sT/E 8k

ST/ ST/ 884

st/€  sr/e sk

sT/e  sr/e sk

ST/ st/E sedk

CT/€  Su/e mek

ST/ sT/e mak

¢T/¢ ST/ | sef

ST/e S/ sk

DT~EY/T-5~A  ST/€ ST/ wek
(

ST/ ST/E sek

ST/ St/e mek

jno ST/E 9T GT/€  8ak

pjoustog TO}30y  Jsuot3reod
IBUOT}T80d

9t

ﬁ

|
m
f

3ysd o
gted 002

3ted 001
3tsd Q1T
3ted Q01
gtsd 041
3rad o9t
dysd GY
Fysd o¢
8ysd o9
3ted 031

8ysd og1
31sd of

gted Q2

379d gg

31sd 081

3ysd 081
apsd 00z

3tsd 08T

8ted o2
31sd 06

8ysd T

dred ¢
81ed ¢
31ed ¢¢
3tsd g¢
dred 0ot

@s0T2

uodo

esoTo
28070
68070
98072

98070

85070
uado

es0To

980T
asoTo

usdo

nedo

980T0

uado
e80T

gado

wado
ado
eBoTo
esoTo
usdo
wedo
98070

98070

aansg8axd LTV YITA

3o Tul * X}

OOV

:%H VLS9
Y4
o3T VLS9-09TY
Y 0TT6
w31 VLS9
YA ALY
T
wtl
wtl V.59
w7
ul
mH
Wl
ul HYLS9
uc TTe5~A
al
ul
ul
¥4
w2 TIBE-A
al YL99
oI VLG9
ul VLS9
Wil "HYLS9
u9 oTT6
ul
N YLS9
93TS T8POH

AT-"Y/z-10~d
AT-YG/T-10~d
AT-¥a/T-10-a1

ST-10-1

€T-Id

HOT-‘ 6~a4/T~10-1

HZ=‘T~20/T~10~1

DG~/ T~1 0L

E9-11/T-10~d

-2/ T-10L

JXa101I3U07

IOUI5 A0, ~Ta0 BT

WiLNIGHNOD

869T=0TV=9L, Jamo [ Juproon Jorw daayey T
T=IoM/ -f
YE6T=0TV=9,,  SUTQIMY IsA0] BUFT00) o] wwels -
¢=0d/ =
u u €~
u B =
869T=TIV=9¢ u -
ToLyy ITV quemmasul  T-ya/ -
GETCT~OT=9, £37220i 304 9 nayy T -0
w 938SUSPUO) YSETJ Jeju! JulToo) =5
u 618£USPUOY) WRILG SIISSAII MOT v -
7652-0TV~94 23wsuepuO) mmags Ted Of € =S
7E€6T=TTV=9,, TO:I3U0] 88) Temiyey
u Tox3u0g) sangeredus], oIS Hl.
. oT- ‘6-a/ -H
¢ ToT3u0) dray, 98vye pug Jehrq ,Hy >~
£2eT=UT"=94 Toxjuog Supredwa] Ie4Il yHu 1~
g~ ‘L-H/ ~H
GeyT=on=g,, Toexjuegeduay edvqs 48y Jodag H 1~
- ‘¢-2d/ -H
: SI8AX] [[ TOI3uQ) peay Armis i
- ‘12y/ -8
W ToIquo] eangrIaduay, oIS I~
X $~38/ =D
u ToTuop dua ] 93839 38T IxAXg 5y F oo
€2ZT~OTV=9, Toxgucg Sujaadue] Jelag ,D. T~
. ) Y~aH/ =D
£2ZT~0TV9L dus], 88w18 puUZ JAX] 4Dy -
TEH/ -9
J83uvqoxy 389{ J9TM T
-8/ -9
€ZZT~0TV9 ToI3u0y LranTs Xehx] 4Oy -
-39/ -9
" TOAF] a9%p) TweS =
L9Zz=0TV-9L  UOTAIBEILENDS fUS X393 Twes -
=31/ =4
L9ee=0TV-94 UFBI] J3987 TERS =
€11/ ~4
LIT2=IV=~9/, uTe.rg I0geIedas -
¢-as/ =4
TELT~OTV-9L x3teft PATTTYD TDA Pdeacgay i G
T~d¥/ =1
YeLT=TTV=9L TOA P3194009Y BUTT00) T
=/ =4
LYTT-IV-9L 1=

JI21B} T89S TOA PaIaAcssy T-AH/ =d

UO0338007]

¥ oaalt
¥, sl

NGC36012



It
TyINIAHNOD
1

_v;. L . *
|
_

*3vsd 0z 04 2N 3yed go¢ sounpel|o] :astazes (3red of 09 ST :edusy
ﬁ& ¢T 03 ¢ wndgnQ {3rsd oy :qndul  Idi WY/T

eded qndyno ‘Jysd gog :eansssxd qeryno  ‘opuyl - uslorypy PINTJ ‘204RTnIey IepuilAp

IdN w2/T

P

Lot M " 0Z=*T~AH/T~a-A ©e -
Z= ‘T=M/ =2

Lt JOUIBAOD~IUSTA  ZOST—UIV-9L OT-aH/2=a-A uo T
T34, =D
Cives T3 0 d U6T3v00] ey 54

HG6 JI0UIBAOD~IBYSTI EEOE~DTV-9L « 1qu0y aossaxduog oA POIRACAY I
T-Ho/ =&

ST-oY *SPd BI00Y  LLS=ITV=IVT. tauon eFqey) TOA PIIaACDSY - ‘1-

6z pus 4T-il/ =0

*I187(1"89pd ITY vwmwlsafw.\.«wpax 18a; AT0J I80npsy WaBoay Ty I
Te=4l/ =0
afed qndyno/m  oBumz Jutxis ysd oz 03 ¢ aLud L9 SYSTd  800C~OTY-9L [01qu0) 29UV] > ‘1-
G-nd/ =0
o ¢T/¢ uf §T/¢ usdo 03 ape  [dD 2¢ dtsd 0g¢ wT  2499-09TY OV‘€~Nd/(=I0~d I2YSTd  SEYZ~OTV-9. T0Jqu0Y oamssaxl T8dS AT0d -
_ ¥ ‘g=nd/ =0
OL¥d L9 GET~DTV=9L o7 B €=AN/T-I-A WO 1-
Y= ‘Cpzl/ =0
T~i8=i=)\ S8 DIJIOPIO IATEA 8STL  £- T=gd
HL0S 000°2T 8tsd po¢ wl 0£9 IoUSTd  EE6T~UTV=9L Jaonpey UsIOIIT. T-9
J9U0T 3§80 UoT307 "otz "FAL] 4 emesaL] jelul 3273 To00H *FF1 T ToT3950] TeL ‘54
sangsaxd weags 3ysd Qo2
8zZuoJyg 09 edLy 14 eamssaxd 2 ‘Idil 9JIYOSTP 3 UOTRONS € LTZ Suqae0y 2 e43nYOS 9r7=IV=90T sATod I-
v _ oT a3 T-31d ~d
UOFONIZ8U0] OT420N aJnssadd Tapoy *ZIN ‘074 UOT3BO0] 8l 5°3
3 I
(sswdfq 3 sofed qnousim) 0£/9 ST/ gok gtsd 00z usdo . §T VL99 VL2OY=ITV=9Y . Ym
¢T/E  ST/¢ ¢ g2k 3ted of ) Y 4 ot16 " . -
qat/e eT/¢ 83k dysd g¥ a80To A otté " . -
eT/¢ ST/t - sak 8ysd oY 880T2 ul otrTé 8E69T~0TV=-9L £TOJ3UC) JBZTTRILUT{A] T-
=41/ =X
X7=a—A/T~SA CT/E §T/E ' saf 8ysd 00T wedo g XR~10-d LGZ=0TV=9L, " v =X
¢T/c ST/¢ ' sod aysd 41 os0T0 Y OotT6 - % " € -
¥2=u=p/T~S=A 8ted oz os0TO 49 o116 B o T =X
ST/E ST/S saf 3rsd 06 980T 4 oTT6 Xt~I0~d 869T-UTV=9L S1227TELITFHO( T-X
JO3BNOR 8qTUMOTT 96¢€ SUOT}OSUUCY PIMBIVE ‘ezuoly Lz Tred gTTY Je9890X0ft (*yoey poen) TE6T-0TV-0L J9TIFIBLY = ‘1=
=81/ -1
§T/c S1/¢ 8ok 2yed 09 wedo Y 0116 GEYT=0TI=9L, 15
. yue] odang 4By POTITLETD =15/ =M
pyouaroc TOTROV  JOUOT3¥80d - ®I08504q 4} UL ©%}s  LOPOA I8 1043000
J8TOT}TSO4 - JeTul*Xuyl  UOT3OY (F0UIPA0D=J3YSTA) "0 ' d U0Te00] Tl 54

LT

TYLINIAHNDD

8A

VdA

NGC36013



LI w2/T 3UU0O ‘*s°s GIE JO/pus *s*s ¢of ‘3¥aS p eTpurds ‘Te99s uoqreo Apoq 135U ‘og~il TOPOH

POONIEaT) UOSISPUY LYSZ=OTV=9L 9T L7104 I938M FUFTO0) OT=‘4=‘g= _:_”w_,,m.. :

- _ ) 9T-K1d/ =a°
-M B : IdN w7/T :wgeo ‘*s°8 ‘seTddIy esoj G6CT~( WBTIBN 8ZL=T¥=90T 8ATO4 483] unnoep =
mr _ ) 9T BI43} T~K1d/ =d
Jard uorgeq €4poq S8BIg ‘°WUOD I Y/ 43TA eATEs InTd uang 06 Lo~ L6SEGEF JUUUOD  ZYSZT-DIV-9L  TOI3uo) 8daeYld TOA PII34009Y w.
_ Sz B 6T-11/ =
.ﬁ<;zuﬁdﬂmwm@@ ‘31ed gz °*88il‘Iadp 90TJTI0 ,8/T ‘uoyjosuncy IJH {PTOUSTO8 LvA~ 0TOZE3 00SY £062=0TV=9L, [oxju0y 898K TEIS ATOd vl
~en AR _ -NL/ -0
>Z.4 mEOU *UOT4oNJI3EU0D ESPIG ‘euu0d LN u¥/T YA SATBA STPOSY PTOTUS 00T IIX JOUIBAC)-ISYSTL  BOOC=DIV~9,  TOIUCH dduw] *83XI-TH Y- nayy .wa
! ¢=-nd/ =5
) Yo4TAg IV 4J04 eaqy] ‘UOTITSOd OM 65€8< 0I0qX0j 67=0IV-L9 Toajue) aangudadwe] XsqEM =] T
-0d/ =2
ToPoN BT ‘04 UoTFe00] 8L 'S dsa
Lan=g u  B69T-DTY=9L X7=0=p UO Y =X
Lan~¢ JIOUIBACD-ISUSTL  BEIT-DIV-GL XZ=3=A uo AR ¢
Lan-¢ w  ETTT-OTIV-9L Hz- ‘T-30/T=0=pA W0 zZ=‘1~30/ ~H
Lam-¢ JOUISACD-JOYSTd  EZTT-DIV-9L DT~F9/T~0~A U0 -
29/ =D
Len=¢ IoUIzAOD~20USTI  ¥COT-0IV-9L AG=0d/T~i=4 Uo 1~
s-nd/ -
uopyosuuUcsd g, 4e Sysd G2
UOT309Uu0d 40y 48 8Fsd 0§ 03 ¢ = €8D :30TAdeG {°X08 IJi{ ,¥/T :uuo) TesIeatup Lem—¢ NH9ZEZOERX 005V  LEEZ=DT7-9LToaquon Jossaaduo) oA POIoA0DRY 1=
€10/ =4
uop3oauuos g, 3% Jysd ¢z :
U0309Uu0d 0, 98 BIsd Q¢ 09 ¢ = EBD :80TAIN; {*I08B Jdi .¥/T fUUO) T¥SISATU Lem~g 1Y92420E8X 00SY LOOZ=ITV=9Lroxquos tossaxduo) o) padoacdsy - ‘1=
T=HO/ =&
_. Aem—¢ JOUIIACO-JBYSTI  GEYZ=0TV~0L 062 B 6T=4L/Z=1=A UO 2z
” Loreg JOUJBACO~ZOYSTL SEYT=0TY=9L 062 B 6T=Al/T=i=) uo -
” ¢z ® 6T-4L/ =0
{
. Lom—-g " " OTZ=AL/Z~=f uo -
KoM=¢ JOUIPACH~IIUSTS  TOST-UTIV-9L OTZ-%3/T~G~A uo -
, 2=41/ =0
141 Wf/T cuuop *xwu tsd 00¢ tdoxy £8tsd o€ :medd 45TUI {USZOINTl :DPTRTL Lum~g YCZVZ0€8 008V YEYT=DTv=9, uedoxqyy oT130¢ e8I8yy I933ng £=
Len-¢ JOUIBACD-IYSTd  ZOST~DTIV-9L 06T = €T~HI/2-.i~A uo A
‘ Lamn~¢ JOUIBAOD-I9USTS  ZOST=DTV~9L 0ST = €T-Y1/T—i=A uo -
| ST 03 £T-4I/ ~D
IdN ¥/ *wi0D *xew fsd 00¢ 1doxy {87ed go¢ 1y JOTUL fWeSoaTi :PTALL Lemg USZTVROE 00SY  YEYT=DTY=9L "IN 9T330¢ °SI2y) I9TITHTN g
_ Asn—¢ v s 06 = L=1l/Z=1=f UO >
m Len—¢ w  2OST-DTV-9L 06 = L=AL1/T~1~p Uo 1=
I 06 ©3 L~4I/ =0
N u u 06-Nd/€~1=4 Uo ¢=
_ Ken=( M . 06-nd/e—~;~A uo A
_ Lem~¢ u  BOOT-DIV-9L 06-0d/T~G~4 U0 o
¢-nd/ =0
t
i Lah~¢ JIOUIDACD~IOUBTI  GEYE~DTV~9L 7= £=A/T=I~1 Uo -
[ oNl uMlbz\ -0
!
WIQHH .Mﬁ .mn...m TOTFE 0] 38, .muh gSA

8T

TviIN3dENOD

NGC36014



IT “

" 3] ¢ i u N L
#00T toxe] *Xuy {sexepuy z ¢£3due n Ty opymwosny fesql gog - 0 :MRYY {Japloosy 4.idFap BoTeudg oxoqxe]
‘I

IdN ..N\.m TUaod .20

2o pooOmliesi) UOSJIApuUy

PoOAUlaT) UOSJIApUY

WHNICINGD

IdN wz/T :wuod

: 3ped G¢¢ :4rddus a3y

{d Tepoy ‘suolpngysng oF}BuNsUd TOOP~S 00 9OTAISG UCSUTOL

IdN w2/T suucd ‘og  POOMISSI) UOSILpUY

{

Jdd :N\H Hode (ele] =0l PpOOMUDAIH UOSISIPUY

JAN W¥/T :uuod ‘*ssway :4poq ‘saTsa Inyd jaod-¢ ‘Lem-¢ ‘I6GEREH  INVIOD

IdN w2/T suwod  ‘grzW odd] poommestn uostapuy
mﬁ 85079 ul u u
0s. usdo uiT u _.
44 usdo ol m i
Sl 880TD w31 u u
(] usdo 4L 4 M
mNH g&o -—N ) i
g2 96070 ¥ " u
_
72 uedo al W u
GL uado ul " u
ce usdo u? u u
05T 8800 u9 u "
62 uedo ul " u
mh OmOHO :um.ﬁ u HY
¢l wado ul M u
Sl uedo ul " u
mw 88070 e,m..ﬁ u u
7/ uado al u u
7 nado ul u "
44 uado u¥ M u
918d ¢T *sssag uwmsagedy €80T 0% aztdasus u9 oAT®A TT®4 *AJaS TBOTUYDS] POOD

!
fureoqs 1PINTH
£ /08T tuuod

*33sd g :seag gy *3psd Qpy *soNg
BuTy ,0, UOYTA = Tees wolFo% U3Th 97 oddg *s°s :Tgeuw

. aATEA DTOUSTOE pUB JOJBN3OR JOPUFTAD AG 062 YITMm @ATBA TTed S0T1BWOIIUOD
—\” ————
_ TOPOK *TT1

6t |
_

“

TLT=01V~99

57
LT7$2=0TV=9L

ZY8Z=01v~9L

28e=01V=gYT
7ee=0TI~9L
80LZ=0TV~9L

889C=0TV=9L
g91e~UIvV~9L

= = =5 F L I

]
)

GEET=OTV-9L

088T-IIV-94

Q-:I

IS
=
73

S

.

edIeqy I9730g |
ST nagqy €1-41/ =0

93a8y) IOTJTSTI T
6 NI} L-A1/ =0
U0} 7e007] bR AR

AOTI X99Bf IDAJFIET) T
=St/ -A

I941g JTy JUauUMI}en] -
-89/ -fi

*8prg A1od wasss 303 oz nry T -0

weels ISTEoq may )
MOTI J3%B;" PITYTUD 1=

=24/ =4
J924Teuy WadAx) $8¥D) UGA JC-ND /2~
§8) FUSp\ F TTOA peIsacRdy  T-

€% T=No/ =4

u -
u | Ad
640/ =2

u G-

u 7=

" £=

n c-

n T
=10/ =X

u Y=

u £=-

" c-

u =
€10/ -~d

n , g=-

7} .Nl

u R

5 Vool

@ kSl
=09/ ~4

u Y-
H ﬂl
ToI3U0) >~
J0853IdL0Y) TOA PII8A009Y 1
T=N0/ =&

J303nys Sutgeey yuw], umogmoTd T-
9 uay} =11/ -q

) EXAISEF

O} 8007

TYLNIQHENOD

dSA

NGC36015



1Y

WIINIAIHNGD
ANYIN0D

pegesuaduo? duwag|¥1°Q = # :4osamoow  *8qT 00§ = O Juryey  ‘TTe° DPBOT UOTsUay

|
|

_
Teudys xyv Jied ¢T - € © 0} 3T pnmPnoo pus TTe9 pwoT Jo 3ndano oyeq 04 J93qTUSURI], oanssS3Id WOTT
poI pepeady} Y3Es T80 pBOT OFInBJIPAY OZ-fi

dyed ¢T - 6 Bsd usaan $3ysd 6 ~ ¢ WA peY ijUSWTH 00% = 0 :3I8q0  JoeYS

i

# oom ‘6T quBrep ssoxn 40S2°S pﬁﬂf aJs],
Supqnl UOTAN TeTp SuTyoleq Jauuf ue Y3TM *SqT 000°0T 03 0 ‘TRTP I0380TPUT 9T

-
(]
3

| -
m

o¢

oxogx0l

u

*0) Axergeicy
oX0qX0J

.Qo hﬂglmmlﬂw

“IM

WIENT &Zoo

YLT-ITV=99 o
4Trep, eTa30g e3I9yn IegIng §T nayy CT-YL
quSTey 973308 93I94) ISTITSTRNE ¢ nIg L-AL/ =B

] ] n 7] N-l

ZES-ITV=90T 8dIBy) TOA PIIAACDIY T=
¢z % 6T-YL/ -0 IM

792=-01V=99 om.nmzu TOA Pod3a003Y -
GZ ® 6I-4il/ =0 b1\

ZEE=DT =901 9d.I8y) TOA POIAA0ISY -

§2 % 6T-41/ =D

l

‘0°d uot38207] el "5 d In

NGC36016



Chemical Safety Data Sheet SD-56

PROPERTIES AND ESSENTIAL INFORMATION
FOR
SAFE HANDLING AND USE

OF

VINYL CHLORIDE

ADOPTED 1954

Chemicals in any form can be safely stored, handled or used if
the physical, chemical ond hazardous properties are fully under-
stood and the necessary precautions, including the use of proper
safeguards and personal protective equipment, are observed.

MANUFACTURING CHEMISTS ASSOCIATION

1825 CONNECTICUT AVENUE., N. W. WASHINGTON, D. C. 20009

NGC36017
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CHEMICAL SAFETY DATA SHEET

VINYL CHLORIDE

SUMMARY

Vinyl chloride is a highly volatile extremely FLAMMABLE compressed gas
which is ordinarily handled in liquefied form under pressure. It has a mild
anesthetic action in concentrations above 500 ppm. and its vapors are irritating
to the eyes.

Precautions necessory in handling the material are detailed in the body
of the Safety Data Sheet. Key points to consider for safe handling include:

1. Keep away from heat, sparks and open flame.
2. Provide odequate ventilation,

3. Ground equipment and containers before discharging to reduce danger of
ignition from static sparks.

4. In discharging do not heot containers above 50°C. (122°F.). No heat
should be applied to tank cars.

5. All equipment should be of steel and have a designed working pressure
of at least 100-150 psi.

6. In the event of accidental leaks, spills or whenever excessive vapor con.
cenirations may be encountered only personnel equipped with approved
respiratory profection should be permitted in the contaminated area.

7. Chemical safety goggles should be worn when discharging containers or
tank cars or whenever there is o danger of the liquid or saturated vapor
coming in contact with the eyes.

8. Waste disposal should be away from any source of ignition. Dilute phenclic
residues before discharging to sewer.

In case of fire use carbon dioxide or dry chemical extinguishing equip-
ment. in the event of contact with the liquid remove contaminated clothing
immediately, For eyes flush immediately with large quantities of water for at
least 15 minutes while medical attention is being sought.

EE iR R e N el S Lt "
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reliable and to represent the best current opinion on the subject. No warranty, guarantes or representation is made
by the Association as to the absolute correciness or sufficiency of any representation contained in this and other
Safety Data Sheets and Manuals, and the Manufacturing Chemists’ Association assumes no responsibility in connection
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Shects and Manuals, or that other or additional measures may not be required under particular or exceptional con- !
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Manual

Sheet
SD-56
Chemical Safety Data Sheet
Adopted February, 1954
1. NAME
Chemical Names: Vinyl Chloride
Chloroethylene
Chloroethene
Common Name: Vinyl Chloride
Formula: CH,CHC!
2. PROPERTIES
2.1 Grade:
Technical with inhibitor. (Purity of sample 99.42%)
2.2 Important Physical and Chemical Properties:*
Roiling Point . : —13.8°C. (+7°F.)
Color e . Colorless or water white
CorroSivity oo o o Noncorrosive at normal atmospheric tem-

peratures when dry (moisture free). In con-
tact with water at elevated temperatures
vinyl chloride accelerates corrosion of iren

or steel.

Explosive Limits (Percent by Volume in Air)_____ Lower 4% ; Upper 22%

Flash Point. —178°C. (—108.4°F.), Open-Cup

Hygroseopicity ..o oo No

Critical Pressure.. ... ... 52.7 Atmospheres

Critical Temperature. ... ... . 158.4°C. (317°F.)

Deliquescence ... ... e No

Ignition Temperature, Auvtogenous_._. ... _..47222°C, (882°F.) {Vapors above —60°F.)

Light Sensitivity ... ) . .Not a factor in handling inhibited vinyl
chloride

Melting Point ... e—153.71°C. (—245°F.)

(Freezing Point)

Molecular Weight . . 62.50

Odor. e e e e Sweet smelling gas

Physical State..... --Gas at ordinary temperature and pressure.

Liquid under pressure in cylinders or pres-
. sure vessels at room temperature.
Reactivity . o -Polymerizes readily in presence of air, sun-
light, oxygen or heat. This behavior is due
to the presence of a double bond. Otherwise
viny!} chloride is quite stable.

Specific Gravity. ... .. 9121 @ 20°,/20°C., (Water = 1.00)
Vapor Density.. . . . e 2.15 (Air = 1.00)
Vapor Pressure ... ... .. ... e e o e 2580 mm. of mercury 20°C. (68°F.)

*Many of the data recorded under this paragraph were determined in the research laboratory of one of the large
producers of vinyl chloride and are based on a technical grade material having a purity of 99.4294. Materials from
other sources may vary in accordance with the nature of the impurities or the character of the inhjbitor present.
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2.3 Hazardous Properties

2231 HEALTH HAZARDS (See B. Health
Hazards and Their Control)

Aside from the risk of fire and explosion,
vinyl chloride presents no other very serious
problem in general handling. The presently ac-
cepted upper limit of safety as a health hazard

is 500 ppm.
2.3.2 FIRE HAZARD

Vinyl chloride vapors form flammable mix-
tures with air at all temperatures above —78°C.
(—108.4°F.)

3. USUAL SHIPPING CONTAINERS
3.1 Type and Size

3.1.1 Approved ICC cylinders and tank cars
designed to carry liguid gases under pressure
and equipped with safety relief devices,

3.1.2 All parts of valve and safety devices
in contact with contents of containers must be
of metal or other material, suitably treated if
necessary, which will not cause formation of
any acetylides. A good practice is to dismantle

all valves for inspection before each loading.
Approved cylinders include 1CC-4B300, ICC-
4BA300, ICC-3A300, and ICC-3AA300. Cylin-
ders with brazed seams are not permitied.

3.1.3 Some types of tank cars are ICC-106A-
500, ICC-106A500X, ICC-105A300 and ICC-
105A300W. Maximum permitted filling density
is 84% for cylinders and for Class ICC-106A
cars and for Class ICC-105A cars 87%.

3.1.4 Filling density is defined as the per
cent ratio of the weight of chemical in the tank
to the weight of water that the tank or cylinder
will hold.

3.1.5 ICC Regulations require that vinyl
chloride must be inhibited for the purpose of
transportation (See 6.2.3).

3.2 Label or Identification

3.2.1 Each container of vinyl chloride (in-
cluding tank cars) should carry an identifying
label or stencil.

3.22 The Manufacturing Chemists’ Asso-
ciation recommends the following in addition to,
or in combination with, any label warnings or
other statements required by statutes, regula-
tions, or ordinances:

DANGER!

Keep container closed.

VINYL CHLORIDE

EXTREMELY FLAMMABLE LIQUID AND GAS
UNDER PRESSURE

Keep away from heat, sparks, and open flame.

Use with adequate ventilation.

Avoid prolonged breathing of vapor.

CONFIDENTIAL
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3.2.3 Each shipping container wust bear
the ICC red label for FLAMMABLE com-
pressed gases.

3.2.4 Tank cars and railroad cars carrying
one or more containers of vinyl chloride must

bear the ICC DANGEROUS placard.
3.3 Disposal and Return Precautions

3.3.1 Small containers (ICC-4B300 and ICC-
4BA300, without brazed seams, ICC-3AS300,
ICC-3AA300) should be drained free of liquid
vinyl chloride and the valves closed tightly be-
fore they are returned to the supplier. No air
should be permitted to enter the container (See
4.3).

3.3.2 In addition, the following precautions
musft be taken:

8.3.2.1 Return of Small Containers

The cylinder valve protection cap or out-
let cap must be securely replaced. The lower
portion of the ICC shipping tag, if attached to
the cylinder, must be removed. In other cases,
applicable to ICC Regulations, compliance is
essential. Bill of lading should give the cylinder
identification number (which appears on the
shoulder of cylinder) for each cylinder shipped,
show name of consignee and indicate that the
cylinders are empty (See 3.3.5).

Full or partly emptied cylinders should
not be returned without permission of the sup-
plier. Such cylinders must be shipped as full
cylinders and correspondingly labeled and
tagged (See 3.2). All empty cylinders should
be returned promptly.

3.3.3 Tank cars (ICC-106A500, ICC-106A-
500X, ICC-105A300, and ICC-105A300W)
should be drained free of liquid vinyl chloride,
the valves should be securely closed and the
valve plugs replaced. No air should be per-
mitted to enter the vessel. The inert gas used
for the unloading procedures (See 4.4 Tank
Cars) should be left in the vessel at a pressure
not to exceed the service pressure for which
the car is authorized.

3.3.4 In addition, the following precautions
must be taken:

3.3.4.1 Return of Taﬁk Cars

As soon as a tank car is completely un-
loaded, all valves must be made tight, the un-
loading connections must be removed and all
closures made tight, except that heater coil
inlet and outlet pipes (if any) must be left
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open for drainage. Heater coils must never
be used in unloading vinyl chloride. Empty
tank cars should be returned as promptly as
possible, in accordance with instructions re-
ceived from shipper.

3.3.5 Follow ICC Regulations regarding the
replacement of closures, condition and labeling
of empty containers; condition of empty cars
and placard requirements before returning to
shipper. The ICC DANGERQUS placards on
sides and ends of tank cars must be removed,
or reversed (if in metal placard holders) by
the party discharging the tank car. The empty
car must be offered to the receiving carrier
either without placards, or preferably with
four (4) DANGEROUS-EMPTY placards.

4. UNLOADING AND EMPTYING

4.1 Health Hazards (See 8. Health Hazards
and Their Control)

4.1.1 Aside from the risk of fire and explo-
sion, vinyl chloride presents no other very seri-
ous problem in general handling. The presently
accepted upper limit of safety as a health haz-
ard is 500 ppm.

4.2 Fire and Explosion Hazards

4.2.1 Vinyl chloride should always be
handled with full recognition of its flamma-
bility. Precautions should be taken both to
keep the material enclosed and to eliminate
sources of ignition. Reliance must be placed
upon the elimination of all sources of ignition
and on the provision of sufficient ventilation
to keep escaping vapors at nonflammable levels
(See 6.2).

4.3 Cylinders

4.3.1 Precautions generally applied to use
of cylinders (ICC-4B300 and ICC-4BA200,
without brazed seams, ICC-3A300, ICC-3A-
As%O) for flammable liquefied gases should be
used.

4.3.2 A water bath heated to a maximum
of 50°C. (122°F.) may be used to empty
cylinders by means of the vapor pressure of
the vinyl chloride.

4.3.3 Check valves must be installed in feed
lines from the cylinder to prevent the reactants
from entering the cylinder.

4.3.4 When the cylinder is empty, the valve
should be securely closed. Air should not be
allowed to enter the container,
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4.8.5 Valve protective caps should be kept
in place on cylinders except when the cylinders
are connected for discharge.

4.3.6 Cylinders must not be filled except by
or with the consent of the owner, and then only
in accordance with the Regulations of the In-
terstate Commerce Commission.

4.3.7 No attempt should ever be made to
mix gases or liquids in a cylinder.

4.4 Tank Cars

4.4.1 Applicable instructions for unloading
tank cars containing flammable liquids are set
forth in MCA Manual Sheet TC-4. (Also see
ICC Regulations, Sec. 74.560 to 74.563 inclu-
sive, for unloading tank cars.)

4.4.2 Shipper’s instructions should always
be followed and all caution markings on both
sides of tank and dome should be read and
observed.

4.4.83 1In the event of a tank car fitting fail-
ure or leak, the shipper should be telephoned
or wired immediately for instructions (See
6.3).

44.4 Tank cars should be electrically
grounded to dissipate static or induced light-
ning charges.

4.4.5 No heat should be applied to the tank
car. An inert gas line or compressed vinyl
chloride gas line should be attached to vent
connection of the tank car to provide a pressure
for transfer of the liquid vinyl chloride from
tank car to receiving tank.

Cylinder nitrogen (inert gas) is often
used as the pressuring medium in the event
vinyl chloride gas is not available. Larger in-
stallations may have a suction line connected
from the storage tank to a compressor which
discharges compressed vinyl chloride gas to
vent connection on tank car. The pressure on
the car should never exceed the service pressure
at which the safety valve is set to operate.

4.4.6 Some tank cars in vinyl chloride serv-
ice are equipped with excess flow check valves.
A too rapid opening of the discharge valves
will cause the check valves to close. If this
should ocecur, the outlet valve should be closed
until the pressure is equalized and the excess
flow valve opens.

4.4.7 Positive vinyl chloride or inert gas
pressure should be left in car. No air should
be allowed to enter car (See 3.3.3).

CONFIDENTIAL

5. STORAGE

5.1 Hazards (See 8. Health Hazards and Their
Control)

5.1.1 Aside from the risk of fire and explo-
sion, vinyl chloride presents no other very seri-
ous problem in general handling. The presently
accepted upper limit of safety as a health haz-
ard 1s 500 ppm.

5.1.2 Vinyl chloride should always be
handled with full recognition of its flamma-
bility. Precautions should be taken both to
keep the material enclosed and to eliminate
sources of ignition. If there should be any
unavoidable leaks, reliance must be placed upon
the elimination of all sources of ignition and
on the provision of sufficient ventilation to
keep escaping vapors at nonflammable levels
(See 6.2).

51.3 CORROSION

Vinyl chloride is noncorrosive at normal
atmospheric temperatures when dry (moisture
free). In contact with water at elevated tem-
peratures vinyl chloride accelerates corrosion
of iron or steel.

514 VOLATILITY

Vinyl chloride is very volatile and is a gas
at normal atmospheric conditions. Containers
used for handling vinyl chloride at atmospheric
temperature are always under pressure,

51.5 TEMPERATURE REQUIREMENTS

Inhibited vinyl chloride may be stored at
normal atmospheric conditions in suitable pres-
sure vessel,

Uninhibited vinyl chloride may be stored
either under refrigeration or at normal atmos-
pheric temperature in the absence of air or
sunlight but only for a duration of a few days.
If for longer periods, regular checks should
be made for the presence of polymers.

5.2 Conditions of Storage

521 TYPE OF CONSTRUCTION

All piping (including instrument leads),
storage tanks, relief devices and equipment
employed to handle vinyl chloride should be of
steel and designed to have a working pressure
of at least 100-150 psi with a safety factor con-
forming to the A.S.M.E. code for unfired pres-
sure vessels or any code applying to locale of
planned storage. Shut-off valves and control
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valves should be of steel or a suitable alloy not
bearing copper, designed for working pres-
sures of 150 psi or over. All-welded construc-
tion is preferred to riveted construction. It
is recommended wherever possible that all
liquid inlet lines enter the bottom or extend
to the bottom of the vessel. This guards against
the accumulation of static electricity. All
equipment should be properly grounded with
resistance to ground never exceeding 25 ohms.
An efficient water spray system should be in-
stalled or made available. Adequate diking and
drainage should be provided under tank area
to confine and dispose of the liquid in case of
vessel rupture. Any cylinders used to store
vinyl chloride must meet ICC Specifications.

5.2.2 ISOLATION

Storage areas should be selected in ac-
cordance with local codes or authorities having
jurisdiction. (Assistance may be obtained
from such organizations as National Board of
PFire Underwriters, Factory Insurance Associa-
tion, Associated Factory Mutual Fire Insurance
Companies.) For highly volatile and lammable
material, storage should be located outside of
buildings. Cylinders containing vinyl chloride
should be stored always in a vertical position,
outside of buildings, and in an isolated and
well ventilated area. It Is preferable to store
cylinders in the open, but provision should be
made to shield them from the direct rays of
the sun and prevent accumulation of dirt, snow,
water, or ice on valves or safety devices.

52.3 COMPATIBLE AND DANGEROUS-
LY REACTIVE MATERIALS

Tanks in vinyl chloride service should be
used only for the storage of vinyl chloride (See
6.8). Before vinyl chloride is placed in a tank,
the vessel should be purged with an inert gas
until free of air. Vinyl chloride is generally
noncorrosive at normal atmospheric tempera-
tures when dry (moisture free). However, mild
to appreciable corrosion has been noted even
at ordinary temperature. This may be due to
the presence of impurities. In contact with
water at elevated temperatures vinyl chloride
accelerates corrosion of iron or steel. Acetylene
as an impurity in vinyl chloride may form an
explosive compound (acetylide) when exposed
to copper or possibly copper alloys.

52.4 VAPOR-PROOF OR EXPLOSION-
PROOF REQUIREMENTS

All electrical equipment, motors, lights,

and flashlights used in an area in which viny!
chloride is stored or handled should conform
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to the National Electrical Code (Class I, Divi-
sion II for storage; and Class I, Division I for
use).

5.2.5 VENTING REQUIREMENTS

An adequate system for normal and emer-
gency venting should be installed. All vent
lines should extend to a safe area free of any
source of ignition. The point of outlet should
be equipped with an approved flame arrestor.
Relief valves should be installed in pairs, par-
allel, using transflow valving to facilitate
periodic testing and repairing.

5.2.6 VENTILATION

All storage areas should be provided with
continuous ventilation. Pits, depressions and
basements should be avaided.

5.2.7 PROTECTION FROM ELECTRICAL
STORMS

Storage tanks for vinyl chloride should
be protected from electrical storms and induced
static electricity by grounding of all equip-
ment.

5.2.8 PROTECTION FROM INTERNAL
EXPLOSIVE MIXTURES

Storage tanks and other vessels should be
maintained under positive pressure utilizing
an inert gas when necessary or vapor pressure
of the vinyl chloride. Vessels should be pro-
vided with bottom inlets under the liquid, or
dip pipe extending from the top of the vessel
to within inches of the bottom of the vessel to
protect against a static discharge.

6. HANDLING

6.1 Health Hazards (See 8. Health Hazards
and Their Control)

6.1.1 Aside from the risk of fire and explo-
sion, vinyl chloride presents no other very seri-
ous problem in general handling. The presently
accepted upper limit of safety as a health haz-
ard is 500 ppm.

6.2 Fire, Explosion, and Polymerization Haz-
ards

6.2.1 FIRE HAZARDS
Vinyl chloride should always be handled
with full recognition of its volatility and its
flammability. In general, precautions should
be taken both to keep the material enclosed and
to eliminate all sources of ignition. In small
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laboratory operations, where vinyl chloride
vapors may escape, reliance must be placed
upon the elimination of sources of ignition and
the provision of sufficient ventilation to keep
escaping vapors at non-flammable levels. Vinyl
chloride vapors can form flammable mixtures
with air at all temperatures above —78°C.
(——108.4°F.).

Fires involving large quantities of liquid
are difficult to extinguish since vinyl chloride
is not miscible with water and is lighter than
water (will float on top of water). Most small
fires can be extinguished with carbon dioxide or
dry chemical agents if properly applied. Ade-
quate fire extinguishing equipment of carbon
dioxide or dry chemical type, fixed and portable,
should be provided. Water spray is also satis-
factory for extinguishing fires. Diking and
drainage should be provided for confining and
disposing of the liquid in case of tank rupture
or spills. Precautions should be taken to guard
against vinyl chloride entering general sewer
system (See 6.3).

In event of a fire no unauthorized person
should be permitted to enter an unventilated
area until the space has been thoroughly
sprayed with water to remove gases such as
hydrogen chloride, phosgene, carbon monoxide,
etc. generated from the fire.

6.2.2 EXPLOSION HAZARDS

Vinyl chloride is'a gas at normal atmos-
pheric temperature and pressure. The gas will
burn very readily in proper mixtures of air or
oxygen. The explosive limits are: lower 4.0 %,
upper 22.0% by volume in air. An explosion
hazard can exist when drawing samples or
venting to the atmosphere. Open flames, local
hot spots, friction, any spark producing equip-
ment, and static electricity are to be avoided
when handling this material.

6.2.83 POLYMERIZATION HAZARDS

Vinyl chloride does not form peroxides by
autoxidation as readily as many other monom-
ers. Aside from polymerization, vinyl chloride
is chemieally quite stable (See 2.2 Reactivity).
Vinyl chloride can be satisfactorily stored
without an inhibitor for short periods if it is
kept in steel tanks under refrigeration or at
normal atmospheric temperature in the absence
of air and sunlight. For shipping purposes
inhibitors are employed. Inhibitors, like phenol,
when present have hazards of their own, being
very toxic (See 7.5).
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6.3 Spills and Leakage

6.3.1 Frequentinspections of equipment and
vessels containing vinyl chloride should be
made to detect or prevent leaks.

6.3.2 If spills or leaks occur, all sources of
ignition if required to be present in the area
and adjacent areas must be shut off immedi-
ately. Only necessary and properly protected
personnel should remain in the area (See 6.5).

6.3.3 Spills, unless very large, usually eva-
porate rather rapidly and do little damage, but
ample ventilation should be provided to prevent
the formation of toxic and explosive mixtures.
Spills should be guarded and controlled im-
mediately. All openings in sewer system should
be trapped for segregation and extinguishment.
?‘121 1s;)urces of ignition should be removed (See

6.3.4 If possible, increased forced ventila-
tion should be provided. Inhalation of vapors
should be avoided (See 8).

6.3.5 Leaking cylinders in any enclosure
should be removed to an isolated, well-ventilated
area and the contents transferred to other suit-
able containers (See 4.3 and 5.2.2).

6.8.6 The detection of leaks in equipment
of vinyl chloride can best be accomplished by
the use of a flammable gas indicator, or by
inspection for the presence of vapors and frost-
Ing on the surfaces of the equipment.

6:3.7 In the event of a tank car leakage,
utilize necessary personal protective equipment
and make emergency repairs, if possible. The
supplier should be telephoned or wired im-
mediately for specific instructions. Guard
against the fire hazard or explosion hazard
(See 6.2).

6.3.8 C(Clothing contaminated with vinyl
chloride should be removed immediately and the
body washed thoroughly to remove any mate-
rial which may have penetrated to the skin,
Clothing should be washed before reuse. If
necessary shoes should be replaced with new
ones. Disposal of the contaminated shoes is
recommended if the spilled vinyl chloride con-
tained a toxic inhibitor, like phenol.

6.4 Employee Education and Training

6.4.1 Safety in handling vinyl chloride and
other hazardous chemicals depends upon the
effectiveness of employee education, training,
and the safety instructions incorporated into
Job instruction manuals.
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6.4.2 The education and training of em-
ployees to work safely and to use the personal
protective equipment or other safeguards pro-
vided for them is a responsibility of supervision.

6.4.3 Employee education and training
should emphasize the need of handling vinyl
chloride according to the methods outlined in
this data sheet.

6.4.4 Before being placed on the job, new
or transferred employees should be thoroughly
instructed and questioned in respect to the
proper handling of vinyl chloride. Employees
on the job should be reinstructed periodically.

6.4.5 Each employee should know the loca-
tion, purpose, use and maintenance of personal
protective equipment and be thoroughly trained
in when and how to use the equipment (See
6.5).

6.4.6 Each employee should know the loca-
tion of safety showers, eye baths, bubbler
drinking fountains, faucets or fire extinguish-
ing equipment.

6.4.7 Only reliable, properly trained em-
ployees should be given the responsibility of
operating valves which control the flow of vinyl
chloride to and from storage tanks, tank cars,
and cylinders, or drawing samples and venting
to the atmosphere.

6.4.8 Emplovees should be trained to report
to the proper authority all suspected leaks or
equipment failures and any signs of illness of
personncl.

6.4.9 Each employee should know what to
do in case of an emergency, in rendering first
aid measures, and should realize the necessity
for prompt administration of artificial resusci-
tation when overcome by vinyl chloride vapors
(See 8.4.2.1).

6.5 Personal Protective Equipment

6.5.1 AVAILABILITY AND USE

Personal protective equipment is not an
adequate substitute for good, safe, working
conditions, adequate ventilation, and intelligent
conduct on the part of employees working with
vinyl chloride. Such equipment may protect
the individual wearing it while others in the
area may be exposed to danger. The correct
usage of personal protective equipment requires
the education of the worker in the proper em-
ployment of the equipment available to him
(See 6.4). Under conditions which are suffi-
ciently hazardous to require protective equip-
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ment, the use of it should be supervised. -In
all cases, the type of protective equipment
selected should depend upon the nature and
degree of the hazards existing.

The following personal protective equip-
ment should always be used for the purposes
mentioned and as specified in Section 8. Health
Hazards and Their Control, and in other sec-
tions of this data sheet:

6.5.2 EYE PROTECTION

6.5.2.1 Chemical Safety Goggles: cup-
type or rubber-framed goggles, equipped with
approved impact resistant glass or plastic
lenses, should be worn whenever there is danger
of the viny! chloride (in liquid or saturated
vapor form) coming in contact with eyes. Gog-
gles should be carefully fitted by adjusting
the nose piece and head band to ensure maxi-
mum protection and comfort.

6.5.2.2 Spectacle-type Safety Goggles:
metal or plastic rim safety spectacles with per-
forated side shields which can be obtained with
prescription safety lenses or suitable all plastic
safety goggles may be used where continuous
eye protection is desirable. These types, how-
ever, should not be used where complete eye
protection against chemicals is needed.

6.5.2.3 Face Shields: plastic shields (full
length, eight inch minimum) with forehead
protection may be worn in lieu of, or in addition
to, chemical safety goggles where complete face
protection is desirable. Chemical safety goggles
should always be worn as added protection
where there is danger of vinyl chloride striking
the eyes from underneath or around the sides
of the face shield.

6.5.2.4 Each employee should know the
location of safety showers, eye baths, and
bubbler drinking fountains for flushing the
eyes.

6.5.3 RESPIRATORY PROTECTION

Respiratory protective equipment must be
carefully maintained, inspected, cleaned, and
sterilized at regular intervals, and always be-
fore use by another person. Personnel wearing
such equipment must be carefully instructed as
to its operation and limitations.

6.5.3.1 Air or Ozygen Supplied Masks

6.5.3.1.1 Air or oxygen supplied masks,
equipped with full face pieces and approved by
the U. S. Bureau of Mines for this purpose,
should be used under the following conditions,
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and the manufacturer’s instructions must be
carefully followed:

(a) In emergencies, when the vapor
concentration is not definitely known.

(b) When the harmful vapor concen-
tration is over 2 per cent by volume.

(c) When the oxygen content of the
air may be less than 16 per cent by volume.

(d) When the exposure period is to
be over 30 minutes duration.

(e) In tank and equipment cleaning
and repair work under conditions outlined in
(a), (b), (c) and (d).

6.5.3.1.2 Types Generally Available In-
clude:

(a) Air-Line Masks supplied by plant
compressed air are suitable for use only where
conditions will permit safe escape in case of
failure of the compressed air supply. Such
masks should be used only in conjunction with
a suitable reducing or demand-type valve, ex-
cess pressure relief valve, and filter. The com-
pressed air should be checked frequently to
make certain that harmful gases from the de-
composition of the lubricating oil used in the
compressor, or impure air supply, are not
present.

(b) Positive Pressure Hose Masks
supplied by externally lubricated blowers are
usually preferred to the air-line type. Since
these masks also depend on a remote air supply,
they should be used only where conditions will
permit safe escape in the event of air supply
failure. Care must be taken to locate the blower
air source in an area which is free of air con-
taminants.

(¢) Self-contained Breathing Appara-
tus which permits the wearer to carry a supply
of oxygen or air compressed in the cylinder,
and the self-generating type which produces
oxygen chemically, allow for greater mobility.
The length of time a self-contained breathing
apparatus provides protection varies according
to the amount of air or oxygen supply carried.
In tank work, where small manholes are en-
countered, a self-contained breathing apparatus
is usually unsuitable because of its bulk.

6.5.3.2 Industrial Canister Type Gas
Masks equipped with full face pieces and ap-
proved by the U. S. Bureau of Mines, fitted with
the proper canister for absorbing vinyl chloride
vapor (or gas), will afford protection against
concentrations not exceeding 2 per cent by
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volume when used in accordance with the manu-
facturer’s instructions. The oxygen content of
the air must be not less than 16 per cent by
volume. The masks should be used for rela-
tively short exposure periods only, i.e., less than
30 minutes. They may not be suitable for use
in an emergency since, at that time, the actual
vapor concentration is unknown and it may
be very high. The wearer must be warned to
leave the contaminated area immediately on
detecting the odor of vinyl chloride. This is an
indication that the mask is not functioning
Eyo}?erly or that the vapor concentration is too
igh.

NOTE: Where carbon monoxide may be en-
countered in addition to vinyl chloride,
the mask should be equipped with an
“All Purpose Canister” and a “Timing
Device” as approved by the U. S.
Bureau of Mines.

6.5.3.3 Chemical Cartridge Respirators
approved by the U. S. Bureau of Mines may
be used to aveoid inhaling disagreeable but
harm!less concentrations of vinyl chloride vapor.
These respirators, however, are not recom-
mended for protcetion where toxic quantities
of an air contaminator may be encountered.

6.5.4 HEAD PROTECTION

.. 6.5.41 Safety or ‘“hard” hats will pro-
v1dg protection against accidental liquid leaks,
falling tools, and other objects.

_ 6.5.4.2 Brimmed felt hats may be sub-
stituted for a safety hat where danger of fall-
ing objects is remote.

6.5.5 FOOT PROTECTION

High leather or synthetic rubber safety
shoes with built-in steel toe caps are recom-
mended where there is danger of heavy objects
talling on workman’s foot. Liquid vinyl chloride
penetrates leather, and shoes wet with vinyl
chloride should be replaced.

6.5.6 BODY,SKIN AND HAND PROTEC-
TION

6.5.6.1 Any work gloves, clothing or
wearing apparel which becomes contaminated
with vinyl chloride should be removed im-
mediately, and the body should be thoroughly
washed. All contaminated work gloves, clothing
or wearing apparel! should be thoroughly
washed, and dried before reuse. For care of
contaminated shoes see 6.5.5.

.. 8.56.2 When cleaning, inspecting, or re-
pairing tanks, safety equipment such as safety
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belts, rescue harness, lifeline, clothing and gas
masks should be worn as required by the speci-
fic nature of the work and the hazards involved.

6.5.6.3 Frequent inspections and neces-
sary repairs should be made to all personal
protective equipment so that it is always ready
to give proper protection to the wearer.

6.5.6.4 Facilities for personal cleanliness
should be provided and time allowed for thor-
ough washing before lunch and at the end of
the work day.

6.6 Engineering Controls

6.6.1 Selection of a site or location for ap-
paratus or equipment to ship, handle, store or
manufacture vinyl chloride should be made by
the direction of chemical engineers or mechani-
cal engineers fully aware of the hazards en-
countered in dealing with vinyl chloride (See
5.2.2).

6.6.2 Processes should be designed so that
the operating personnel will not be exposed
to direct contact with vinyl chloride or its
vapor. The technical problems of designing
equipment, providing adequate ventilation, and
formulating operational procedures which
promise maximum security and economy, can
be handled best by engineers or other competent
personnel. The manufacturers of vinyl chloride,
and of the equipment in which it is to be used,
are always prepared to help with these prob-
lems (See 5.2.1).

6.6.3 In the handling of vinyl chloride or
operation of any type of vinyl chloride system,
all valves, pipe lincs, vents, safety devices, ete.,
should be so located that they ean be readily in-
spected and repaired. They should always be
in proper order and condition before the opera-
tion is started. All handling and sterage equip-
ment should be located away from any source
of sparks, flames, heated surfaces and all
sources of ignition which might cause fires or
explosions. All charging and discharging pipes
should enter through, or extend to, the bottom
of all containers to minimize vaporization of
the liquid and possible generation of static
electricity.

6.6.4 It is essential for safety that equip-
ment will be used and maintained as recom-
mended by the manufacturer and that a periodic
test schedule of the equipment, including safety
devices, should be followed. All vent lines
should extend outdoors to an area free of any
source of ignition for discharge.

CONFIDENTIAL
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6.6.5 All electrical installations should con-
form with the National Electrical Code. All
equipment should be properly grounded to pre-
vent accumulation of statie.

6.7 Ventilation

6.7.1 If the workroom or operating area is
separate from vinyl chloride storage or pro-
cessing equipment, general ventilation is ade-
quate. For emergencies, however, the area
should be provided with mechanical exhaust
ventilation to maintain concentrations below
flammable limits.

6.7.2 In the processing or storage area, if
outside location is impracticable, special emer-
gency equipment for ventilation 1s necessary
un%er abnormal conditions, such as leaks or
spills.

6.7.3 Six or more changes of air per hour
are considered adequate for buildings housing
storage or processing equipment for flammable
liquids, vapors, or gases under pressure.

6.7.4 Buildings of substantial construction
should have at least one square foot of door,
window, or nonrigid roof area for each 35
cubic feet of volume to prevent serious struc-
tural damage in the event of explosion within
the building.

6.7.5 The most important consideration in
ventilation is to ensure an adequate air flow
away from the work area.

6.7.6 All ventilating systems should be in-
spected periodically and maintained in a safe
and efficient working condition.

6.7.7 Under abnormal conditions, such as
when leaks or spills occur, all available ventila-
tion should be used.

6.8 Tank and Equipment Cleaning and Repairs

6.8.1 The hazardous nature of tank or vessel
inspections, cleaning, and repairs requires that
the foreman and crew be selected, trained, and
drilled carefully. They should be fully familiar
with the hazards and safeguards necessary for
the safe performance of the work. Use only
spark-resistant tools.

6.8.2 Wherever possible, vessels should be
cleanced from the outside, using cleanout man-
holes or openings provided for this purpose.

6.8.3 TFirst consideration in vessel entry
work requires the vessel be properly isolated
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from any process equipment, pipe lines, or ap-
paratus. These process lines, pipe lines, and
apparatus should be disconnected, preferably
by removing a complete small section and pro-
viding a blank flange on the open end to protect
against human error and unsuspected leaks.
Valves and plug cocks in the process lines, pipe
lines, or apparatus should not be relied upon
to prevent leakage into vessel being cleaned.

6.8.4 Electrical switches should be locked
in the “OFF” position and tagged with a warn-
ing that they are not to be opened. Where pos-
sible, the fuses should be pulled. Drive belts
should be removed and all other precautions
taken to ensure against the accidental starting
of agitating equipment or other moving parts
inside the vessel or adjacent to the entrance.

6.8.5 Before entering a tank, it should be
empty, purged, and tested for flammable resi-
dues. Caution should be exercised in checking
for trapped vapors in any semi-solid or solid
residues. In purging a vessel, an inert gas
(carbon dioxide or nitrogen) is recommended.
The inert gas must be displaced before allow-
ing entry into a vessel. When air is used for
purging a vessel, there is a period when an
explosive mixture is present (mixture contains
by volume between 4-22% gas). For this rea-
son it is best to avoid the use of air in removing
flasmmable vapors.

6.8.6 Warning signs should be placed indi-
cating nature of hazard present during pre-
paration of vessel for entry or repair.

6.8.7 Before entering a vessel and during
the course of the work, tests should be made
by a qualified person to determine that no
further purging or washing is necessary, that
no oxygen deficiency exists, and that no harm-
ful gas or vapor is present.

6.8.8 Special ventilation and a continuous
fresh air purging of vessel is recommended
during the entire time men are cleaning, in-
specting, or repairing vessel.

6.8.9 Proper personal protective equipment
such as a safety belt, rescue harness, lifeline,
or mask as required should be worn by anyone
entering a vessel after preparation for inspec-
tion, and/or repairs (See 6.5).

6.8.10 An attendant should be stationed
outside the vessel in such a position as to keep
workmen within the vessel under constant ob-
servation. He should serve as the lifeline tender
and be ready at all times to summon help or
other required aid. He should never abandon
the lifeline while workmen are in the vessel.

CONFIDENTIAL
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6.8.11 A self-contained breathing apparatus
or an air-supplied mask should be located im-
mediately adjacent to vessel repair area for
any emergency situation during vessel entry
work. In addition a lifeline and safety harness
should be on hand.

6.8.12 The portable electric lights and
power tools should be in good condition,
grounded and approved by competent persons
for use in exposures of this nature.

6.8.13 Before reuse, the vessel should be
purged free of air by using an inert gas such
as carbon dioxide or nitrogen.

6.9 Repackaging

6.9.1 Only clean, ICC Specification cylinders
or tank cars should be used (See 3.1).

. 6.9.2 Adequate ventilation should be pro-
vided and all sources of ignition removed from
transfer area.

6.9.3 Proper personal protective equipment
should be used (See 6.5). Transferring vinyl
chloride from cylinders by the use of an un-
controlled heating method is not recommended
because it-is unsafe, wasteful, and time con-
suming. Temperatures of over 50°C. (122°F.)
shoul(j not be applied to any part of a cylinder
containing compressed gas. Excessive heating
weakens the structural characteristics of the
metal and may seriously damage the cylinder.
Low melting safety devices may reach the fus-
ing point by the application of excessive heat
to a cylinder. Never apply direct flame to a
cylinder. A definite fire hazard is created. For
recommended practice to transfer contents of
a cylinder see 4.3.

6.9.4 For recommended practice to transfer
contents of tank car see 4.4,

6.9.5 The appropriate labels should be ap-
plie)d to the filled cylinders or tank cars (See
3.2).

7. WASTE DISPOSAL

7.1 All Federal, State, and local regulations
regarding health and pollution should be ob-
served. Disposal of waste material, however,
depends to a great extent upon surroundings
and weather conditions.

7.2 When it becomes necessary to dispose of
vinyl chioride as such, it is preferable to do
so as a vapor, venting to an area free of any
source of ignition (See 5.2.5 and 5.2.6).
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7.3 When a waste disposal problem arises as
a result of a major spill or equipment rupture,
only properly protected and qualified personnel
should remain in the area (See 6.3 and 6.5).

7.4 Waste mixtures containing vinyl chloride
should not be allowed to enter drains or sewers
as serious explosion in such systems may re-
sult (See 6.3).

7.5 Removal of inhibitor, such as phenol in
form of sodium phenolate, should be done by
dilution to approximately 1% solution (See
SD-4, Part 7. Waste Disposal).

8. HEALTH HAZARDS AND THEIR
CONTROL

8.1 Hazards

8.1.1 GENERAL

Aside from the risk of fire or explosion,
vinyl chloride presents no other very serious
problem in general handling. The presently ac-
cepted maximum allowable concentration is 500

ppm.
8.1.2 SYSTEMIC EFFECTS

In concentrations well above 500 ppm.
vinyl chloride acts as a mild general anesthetic.

8183 LOCAL EFFECTS

In contact with the skin vinyl chloride is
irritating. Prolonged contact will result in re-
frigeration and freezing.

8.2 Prevention and Control

Vinyl chloride is not a serious industrial
hazard provided precautions are taken to avoid
leaks or spills which might provide a fire or
explosion hazard. Where serious leaks or spills
do occur, the workmen present in the area
should be evacuated, and persons rcturning to
the area to repair or clean up equipment should
be provided with appropriate gas masks, self-
contained oxygen units, or air supplied hoods.

8.2.1 EMPLOYEE EDUCATION (See 64
Employee Education and Training)

Employees working in areas where vinyl
chloride is handled or stored should be thor-
oughly and repeatedly warned of the anes-
thetic properties of vinyl chloride gas and in-
structed as to what to do if anesthetic effects
are detected in themselves or in others (See
8.421).

SD-56

Emphasts in training should be placed on:

1. The use of artificial respiration in
cuses where breathing has stopped
because of deep anesthesia.

2. The necessity of tmmediate removal
of contaminated clothing and shoes
in case of liquid spills.

3. Repeated washing of the eyes with
copious amounts of water in case of
liquid splashes.

8.2.2 VENTILATION

Work areas where vinyl chloride is handled
or stored should be provided with adequate
ventilation. The concentration of vinyl chloride
should be kept below the upper safe limit of
500 ppm. at all times.

8.3 Personal Protective Equipment

8.3.1 No personal protective equipment is
an adequate substitute for safe working condi-
tions and intelligent conduct on the part of
employees who work with vinyl chloride.
Furthermore, the correct usage of personal
protective equipment requires education of the
worker in the proper employment of the mate-
rials available to him. Under conditions which
are sufficiently hazardous to require personal
protective equipment, the use of it should be
supervised.

8.3.2 Employees who may be subjected to
severe exposure to vinyl chloride, as in tank
and equipment cleaning and repairs, in decon-
taminating extensive areas after large spillage,
or in cases of failure of piping or equipment,
should be provided, when indicated, with proper
eye, respiratory, skin, and mucous membrane
protection as follows:

(a) Suitable gas tight safely goggles.

(b) Rescue harness and life line for those

entering tank or enclosed storage space
(See 6.7).

(c) Hose masks with hose inlet in a vapor-
free atmosphere, air line masks with
proper reducing valve and filter, suitable
for use only where conditions will permit
safe escape in case of failure of the com-
pressed air supply, or self-contained
breathing equipment with stored oxygen
or air (such equipment allows greater
mobility but usually requires more highly
trained men).
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8.3.3 Facilities for washing eyes and slgin
with large quantities of water should be readily
available (See 6.5.2.4).

8.4 First Aid and Medical Care

8.4.1 GENERAL PRINCIFLES

8.4.1.1 As in exposure to any odorless or
mildly scented anesthetic gas, a recognition of
the presenting symptoms and signs in oneself
and in others is very important. The anes-
thetic properties of . vinyl chloride are mild
in degree and slow in developing. Detection
of symptoms except in very high concentrations
permits ample warning and sufficient time for
escape from the environment provided the
warning is heeded and escape is possible.

8.4.12 As in any skin contact with ir-
ritating or harmful materials, speed in remov-
ing the contaminant from the skin is of primary
importance. Vinyl chloride is very volatile and
simple exposure to air will usually effect ade-
quate removal. Clothing, shoes, bandages, or
other articles by which vinyl chloride might be
held in contact with the skin should be im-
mediately removed to decrease the freezing
effect.

8.4.2 SPECIFIC ACTIONS
8.4.2.1 Inhalation

Continued exposure to atmoespheres con-
taining vinyl chloride in concentrations of 1000
ppm. or over will slowly produce evidences of
mild anesthesia: (1) a sensation of drowsiness
and inability to concentrate, (2) a blurring of
vision—at first readily cleared by conscious
effort—Ilater controlled only with difficulty or
not at all, (3) staggering gait, (4) sensation
of numbness or tingling in feet or hands or
both.

These symptoms may be readily detected
by the employee himself if he has been alerted
to the possibility of their arising from over-
exposure to vinyl chloride. They may also be
noted in fellow emplovees. When such symptoms
arise, they are definite warning of a hazardous
exposure to vinyl chloride, and all personnel
should be immediatelv evacuated from the area
until the leak or spill has becn located and
corrected and until complete recovery from all
symptoms has occurred.

Because of the mildness and slew de-
velopment of symptoms, it is very unlikely

that any workman will be overcome to the
point where he will require help in escaping
the environment or medical care following ex-
posure. Any person with evidence of intoxica-
tion from vinyl chloride should be put at rest,
either seated or lying, in an uncontaminated
atmosphere.

If trapped in an area of high concentra-
tion where escape is impossible, deep anesthesia
can result. If such an exposure has occurred,
the patient should be placed in bed, preferably
with the head slightly lowered and with no
pillows. If respirations have ceased, artificial
respiration will be required. In any case, medi-
cal attention should be obtained immediately.

8.4.2.2 Contact with Skin

Liquid vinyl chloride is a primary irri-
tant to intact skin. If sufficient quantities re-
main long enough in contact with the skin, the
rapid evaporation may result in freezing or
“frost bite”. Consequently, anything which
tends to hold viny! chloride in contact with the
skin, such as clothing, shoes, or bandages, in-
creases the risk of freezing.

If spills occur, all contaminated clothing
should be removed immediately and the con-
taminated area washed copiously in running
water. If mild irritation has occurred, no
further treatment may be required. If inflam-
mation is severe, loose dressings of petroleum
jelly should be applied and the patient placed
in the care of a physician.

If freezing has occurred, the area should
be loosely covered with a clean, preferably
sterile, gauze or towel and placed in the care
of a physician.

8.4.2.3 Contact with Eyes

Vinyl chloride which has gotten into the
eyes should be washed out immediately with
copious amounts of flowing water. Water at
room temperature will produce less pain than
very cold water, but in an emergency a drinking
fountain is a satisfactery source of water. The
washing should continue for at least 15 minutes.
If injury is apparent in the tissues of the eye
after 15 minutes of irrigation, the washing
should be continued for another 15 minutes. In
all cases except of very minor irritation, the
patient should be placed in the care of an
ophthalmologist immediately.

The medical information in this publication has been supplied by the Medical Advisory Committee
of the Manufacturing Chemists’ Association, Inc.
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DATA SHEETS
*Acetaldehyde ... {1952) SD-43

Acetic Acid .. .. (1951) SD-41
Acetic Anhydride . {1962} SD-15
*Acetone {1962) SD-87
Acetylene {1957) SD-7
*Acrolein (1961) SD-B5

................. (1964) SD-31
-.-.{1956) SD-62

*Acrylonitrile
Aluminum Chloride ..
Ammonium Dichromate (1952) SD-45

*Ammonia Anhydrous _ (1960) SD-B

*Ammonia AQUa ..o (1947) SD-13

*Apiline (1963} SD-17
Antimony Trichloride

{Anhydrous) oo {1956) SD-66
Arsenic Trioxide ... _(1956) SD-60
*Benzene .. .._ {1960} SD-2

*Benzyl Chioride ...
Benzoyl Peroxide ...
Betanaphthylamine .
Boron Hydrides ... -

*Bromine . -{1952) SD-43
*Butadiene ... .. _(1954) SD-55
*n-Butyllithium in

Hydrocarbon Solvents...._.....{1966) SD-91

*Butyraldehydes .(1960) SD-78

{1957} SD-69
-.-(1960) SD-B1
-(1949) SD-32
-.(1961) SD-84

Calcium Carbide _ -.{1948) SD-23
Carbon Disulfide ____ .(1967) SD-12
Carbon Tetrachloride ...(1963) SD-3
*Caustic Potash ....._ .(1947) SD-10
*Caustic Soda _______ -..(1947) SD-9
*Chloring oo ..—..(1960) SD-80
Chioroform . --{1962) SD-89

*Chlorosulfonic Acid ..

Chromic Acid . ... .
*Cresol
*Cyclohexane ...
*Diethylenetriamine
*Dimethy! Sulfate ..
Dinitrotoluenes .
*Ethyl Acetate . _
*Ethyl Chloride
*Ethyl Ether .(1965) SD-29
*Ethylene Dichloride . -..[1947) SD-18
*Ethylene Oxide _ . . ___{1951) SD-38
Formaldehyde _ e —{1960) SD-1
*Hydrochloric Acid ... ....(1951) SD-39
Hydrocyanic Acid .. {1961} SD-67
*Hydrofluoric Acid ..(1957) SD-25
*Hydrogen Peroxide .........(1955) SD-53
Hydrogen Peroxide

{Not Exceedmg

52%) _ —{1961) SD-53—Sup. A
Hydrogen Perox

{High Strength) — 11951) SD-53—Sup. B
Hydrogen Sulfide _.. eeen.(1950) SD-36
*Isopropylamine _.__... -.(1959) SD-72
Lead Oxides ... (1956) SD-64
Maleic Anhydride ...............{(1962) SD-88

Methy! Acrylate and
Ethyl Acrylate ... _..........(1960) SD-79
~-{1948) SD-22

*Methano! ...

Methylamines _. .-.(1955) SD-57
*Methyl Bromide .. -..(1949) SD-35
*Methy! Chloride __ .. ..(1951} SD-40

Methylene Chloride .. ...(1962) SD-86
*Methyl Ethy! Ketone ... (1961} SD-83
*Mixed Acid ... .. (1956) SD-65

..-{1949) SD-33
-.-(1952) SD-44
(1952) SD-48
e (1957) SD-68
—{1959) SD-76
(1966} SD-19
...(1966} S0-83
{1953} SD-51
(1953} Sb-50

Naphthalene -.—{1956) SD-58
*Nitric Acid ... -..(1961} SD-5
*Nitrobenzene ... (1948} SD-21

Ortheo-Dichlorobenzene —. (1953} SD-54

Paraformatdehyde ... ---{1360) SD-6

paraNitroaniline _ --{1966) SD-94

Perchloroethylene ... . (1948) SD-24

Perchloric Acid Solution ...... {1965) SD-11
*Pheno] (1964) SD-4
2-67-3M

Phosphoric Acid ...
Phosphoric Anhydride
*Phosphorus, Elemental
*Phasphorus Oxychloride .
*Phosphorus Pentasulfide
*Phosphorus Trichioride ..
Phthalic Anhydride ...
Propylene ...
Sodium Chlorate
Sodium Cyanide ...
*Sodium, Metallic .
Sodium and Potass

....................... (1958) SD-70
-(1948) SD-

(1947) SD-16
-(1948) SD-26
—....(1958) SD-71
(1948) SD-27
{1956} SD-61
....{1956) SD-59
-(1952) SD-42
.(1949) SD-30
..... {1952) SD-47

28

Dichromates ... ...{1952) SD-46
Styrene Monomer —...(1951) SD-37
Sulfur {1959} SD-74

Sulfur Chlorides
*Sulfur Dioxide
*Sulfuric Acid _
Tetrachloroetha
*Toluene ...
Toluidine
Tolylene Diisocyanate .

1, 1, Y-Trichloroethane .

Trichloroethylene
*Vinyl Acetate

...(1960) SD-77
(1953} SD-52
{1963) SD-20
{1549) SD-34
.(1956) SD-63
(1961) SD-82
(1953) SD-73
A1965) SD-90
.(1956) SD-14
{1959) SD-75

*Vinyl Chloride ... (1954) SD-56

Zirconium and
Powder ...

* Chem-Cards availzhle

LABORATORY SAFETY
1. Film

e (1966) SD-92

“Safety in the Chemical Laboratory”—

16 mm sound-color, 20-minute film. Pur-
chase Price $100.00. Preview charge, $5
per week — deductible from purchase
cost if ordered within 30 days of preview.
A Teacher's Guide accompanies the film.

2. 234 page volume—“Guide for Safety in
the Chemical Labaratory”—$6.50, Order

direct from D. Van Nostrand & Co.,
120 Alexander St,, Princeton, N. J.

Inc.,

CASE HISTORIES OF ACCIDENTS
IN THE CHEMICAL INDUSTRY
Vol. One — 1962 $2.50
Vol. Two — 1966 $3.50

MANUALS

L-1 Guide to Precautionary Labeling
of Hazardous Chemicals (Sixth
Edition—1961) . —

TC-2 Tank Cars—ICC Spec 1033 Rub-
ber-Lined—Unloading when filled
with Muriatic Acid, Phosphoric
Acid, or other authorized liquids .

TC3 Tank Cars—Unloading when filled
with fiquid Caustic Soda or Caus-
iIQCS 2)Potash (Revised 1946, 1950,

TC-4 Tank Cars—Unloading when filled
;Ngrth) flammable liguids (Revised,
TC-6 Tank Cars—Unloading when filled
with Pheno! {Revised, 1959) ..
TC-7 Tank Car—Loading and Unloading
Platforms

15

20

20
30
20

CHEM-CARDS

{Transporntation Emergency Guides)
See Chemical Safety Data Sheets marked with astensk (*)

Also available for:

Butyllithium Methyt
Chlorine Trifluoride Methacrylate
Diethylamine Monomethy!
(Anhydrous) Hydrazine
Dimethy! Ether Motor Fuel
Epichlorohydrin Antiknock
Ethanol Compound
Ethyl Acrylate Nitric Acid

Fluorine (Liquid) {Red, Fuming}

Formic Acid Nitrogen, Liquid
Hydrazine/ UDMH Nitrogen Tetroxide
Hydrogen, Liquid Oleum
Isopropanol Oxygen, Liquid
Isopropyl Ether Pentaborane

Perchforyl Fluoride

Methyl Acrylate
Sulfur Trioxide

Methylamines

{Anhydrous) Unsymmetrical
Methylamines Dimethyl
{Aqueous) Hydrazine
Methyl Isobutyl Vinylidene Chloride
Ketone Xylene

CHEM-CARD MANUAL $1.00

CHEMICAL SAFETY GUIDES
Health Factors in the Safe Handling

of Chemicals .o e SG-1
Housekeeping in the Chemical
Industry . SG-2

Flammable Liquids—Storage and
Handiing of Drum Lots and Smaller

Quantities SG-3
Emergency Organization for the

Chemical Industry .. 5G4
Plastic Foams—Storage, Handling

and Fabrication ... o SG-5
Forklift Operations ... SG-6

Guide for Storage and Handiing of
Shock and Impact Sensitive
Materials SG-7

Electrical Switch Lockout Procedure.. SG-8

Disposal of Hazardous Waste ... SG-9
Entering Tanks and Other

Enclosed Spaces .ccoevereenee .. SG-10
Qff-The-Job Safety ... .SG-11
Public Relations in Emergencz e SG-12

Maintenance and Inspection of Fire

Protection Equipment .. . SG-13
Safety in the Scale-up and Transfer

of Chemical Processes ___ ... . SG-14
Training of Process Operators ... 5G-15
Liquid Chemicals: Sampling of Tank

Car and Tank Truck Shipments....... SG-16
Fire Protection in the

Chemical Industry . SG-17
identitication of Materials ..._......5G-18
Electrical Equipment in

Hazardous Areas ... .o SG-19

SAFETY GUIDES

CHEMICAL SAFETY DATA SHEETS ..

30 cents each

20 cents each

CHEM-CARDS

10% discount on complete sets of chemical safety data sheets or of safety
guides or total quantities of 100 or more. Future issues may be obtained, when
and as issued, on a yearly subscription basis—billed at the end of the year.

5 cents each

100 to 5,000

20% discount

30% discount

Over 5,000

Chemists Assacistion,
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Please send remittance with order to Publications Department, Manufacturing
1825 Connecticut Avenue, Washington, 0. €. 20009.
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Formulia ) 0 0 CH
' } ;! / 3

~(H-0-C-0-0-C-0-CH

c3 “CHL
Molecular veight 205.18
Melting point L§e - 50°F
. Lo = k) 20 - N
Refractive index,ny 1.bo3k
Specific gravity, 15.5/4°C. 1.080 .

Solubility in water at 25°C., % 0.0k

Solubility in orzanic solvents Miseible with aliphatic and aromatic
hydrocarbons, csters, cthers,
chlorinated nydrocarboas.

II. Toxicityv:

Classed as a ncderate skin irritant - Vapors can cause eve irritation.

Some cases of dermatitis have been observed among people handling it. Also
some people zye sensitive to its characteristic cdor. Adeépate ventilation
must be provided, and rubder gloves and goggles must be worn for handling.

Any material contacting the skin chould be washed off prooptly with sbap and

water.

III., Safety Hazards:

IFP Cetalyst will deccmpose when vwarmed a2bove its melting point to sbout

57 to 65°F. Decomposition is staried dy a slow bubbling and shorily afterwards

The tempsrature produces an auto-accclerative decompocition, which mey be
L3
‘ hazardous if the material is confincd. The final stage of ‘decomposiition as
ordinarily obscrved is a sudden cffervescense, which takes place in only a

S

few seconds time and produces volatile products which are fiammeble., I

H

the precence of amines or acueous alkali metal hydroxides, decomposition is
accelerated. IPP decomposes on contact with concentrated sulfuric acid,
1,

It deflagrates on contact with flome, althoush ignition is scomevwkat slover

than with other widely used peroxy compounds, COMPANY e T
CONFIDENTIAL conFiDEnTAL 1
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The Cecompousiiion srolucts of puxe I3P tro oCn eloxide - isopnronyl
aleohol - cectone - coctallenyle-and ecvhane. Tacse vroducts are floignmoble
and i¥ o cizavlic grantity of IF2 cdoesmzoses, enouzh heat can be liberatezd to
raise the decomrositicn products Lo tne auto-iznitiocn temderziure.,

IPP uader tne influsnce of @ Wo. 8 blacting cap and modcrate confinement,
2s in the ballistic mortar test, develops SL% of +he erergy of black powder.

Vhen IPP is tightly confined in a siecl pipe ond {ired by 2 Wo. 8 blasting

0

cap augmented by a tetryl booster, Tragmentation of the convainer way take

place. IPP in the frozen state is not sensitive to friction and is less

sensitive to impact (compression and/or percussion) than black powder.

TPP is manufactured by the Pittsburzh Plate Glass Co. at plents 1located in
v . 3 h2

Barberton, Onio and Lake Charles, Louisiana., The solid materisl is packaged

"

in 10 1b trays. Theue trays are »diaced in a Cardox-box for shipment and
storage. A& Cardox box cen contain up to 84O 1bs of catalyst and an equal

amount of dry ice for cooling. Srizment of smaller guantities is accomplished

in similer containers using dry i JTor cooliag.
Shipment is made by contract carrier utnder an agreement wivth the Pitisourgh

Plate Glass Co. Shipment can be made in privabte motor vehicles, butb the
carrier must comply with ICC tariff No., 13, section 73.218 for "flizwmable
solids™

Storage:

k)
ot

The primary storage for solid IZP catalyst should be locatcd a2t least &0
from regularly used buildings, highways, ete, The ca alyst gaould be kept
below O°F., either by dry ice or mechanical refrigeration, Tre use of dry

A ) A

ice as & coolant also creates an inert vapor blanket in the storage container

thet would help confine any possible fire., The storage temperature should te

6]

checked frecuently. If mechoniecal refrigeration is used o tomperature aldrm

<A
te recording system should be provided. . (:O.u—fr”\1
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golution of IPP-hexane arc more suable then solid IPP cotaliyst.

While the storog? end handiing condlitions as menitioned above Jor Solid

as an ald ©o keed cut unauthoriged personnel. The meterial can ve stored
in simple wnheoted shelters in properly decigned co;tainqrs. If the
primary storage arca is alss uscd to makc IPP solutions, a proverly
desipgned buliding would have to be provided. .

Only cmell quantities of the catalyst, scolid or solution, should pe kept
in the polymerizaticn area. For the solid IPP, cnough for-one shift of
operation is suggested. TFor the 20% solution, no more then a one da}

supply.. Waen stored in a freezer, the unit must have a separate teomperature

alarm Tor cach compartment.

Use and Applicatvion:

Isopropyl percarbonate is used as a catalyst in the polymerization ol
ethylene, styrene, vinyl acetate, vinyl chloride and r‘ny‘qther menomers vohere
polynerization is catalyzed by peroxy compounds., In general a nuch swaller
amount of IPP is reouired than other peroxy compounds.

IPP catalyst can b2 used in either solid or solution forms, with most 2VC

6]

manufacturers using it as a solution in a suitable solvent. B.F.Goodricn has

d IPP in the manufacture of Geon 121 &s a s0lid Tor several years, and

o Y -

for more than a year has used the IPP-hexane sclution almost exclusively in

various EP resin typa2s at the Henvy plant. Other operating plants, including

o

m

Avon Lake and Louisville, have used IPP-hexane solutioas &

L_l
o
w
ch
0
Q
-3
;HO
}‘.J
(o]
ot
o
H
}-J
3

the polymerizotion of EP type resins,

T L

LR TH
t should not ve con.r%-édﬂgrﬂ"'*tckﬁﬂgkAL

bottle or exposcd to ambient temperature for more than several minutes or

}e

If IPP Catalyst is handled as a solid

cecomposition will result Since IPP~hoxane sclutions are mnore

Hig

woble, the
solutions could remain at the above stated condiltions for &0 minuvies. Hovever,

the solutions should not be removed from storage and added to the charge botile

CONFIDENTIAL 11
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VIT. Refovrencess
1., 2Pittsburgk Plate Class Co. Chemical Division, liurket Developmznt
Bulletin No. 350, "Isopropyl Percarbonate” (1962).
2. Industrial and Engineeéing Chemistry, Vol. 56, No. 12, Dec. 1964
Orgzenic peroxiaes, Diisopropyl Peroxydicarbonate by V. A. Strong.
3. Memos to V. TF. Biiby - dated TFeb. 26, 1965 - March 22, 1955 =

March 2k, 1665 by Glen D. Schaaf,
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Ruosture Dices end Monvai Veonts for Polymerizers.

General

X

The ovjieetive is Uo desisgn polymerizer relicving doviges for rmizimum

X

safet& and minimum wmaterial loss. To cccemplish Lhis objcdtivc, w2 have
always uscé some Lyne oF rupuure dicce-in Geon polymcrizers.: Lovwever, rupture
dises like cther relieving devices, have certain disadvanuageﬁ. Cver a pari:
of time, the vacuum support and nozzlie accemply bocome ncuvi'y coeted wit
hard horny polymcr, sometimes proventing thac dise from blow;pg at its rated
pressure., Vhen an attempt is made to‘clean the nozzle and.yacuum support area,

the chances of damaging the disc and causing the premat Lre:Ioss.of a charge

are greally increased.

Because of this type of prooiem, a double Gicc arrangémeni has been installed
in some of the plants and in all recent Geon expansions. Sbme of the plants
have the primary disc located at the poly with the uecondary'disc locaved on
top of the vent stack, while cthers have the two disges in oﬁe general assembly.

The double disc installetion alone is not entirely satisfaqtary, since small
leaks sometimes occur in the primary disc, pr evenuln” the nrlﬁar§ disc from
rupturing at proper burst pressure due to pressure buildup»between the two daiscs
and possibly over pressuring the polymerizer.

There have Dbecen instances over the years of various types of failurcs of the
vent stack system. Vent stacks have become plugged, causing excessive pressure
buildup in the polys. Breaks have occurred in the stacks allmung vinyl chloride
vapors Lo vent inside the operating building. The vent siack féilares were daue

to the following factors:

1. Screwed Tittings were used in the vent stacks.

2. ZElvows, reducers and other Tlow restricting devices weC?O‘W AN?le
vent stack essembly. QONF‘DENT'AL

Vent stack piping was not properly tfecured 0 Preventc LMOVELEnT.
As a result of the various Tailures and difficulties the following policy

was adopted for Geon polys:

NGC36037



1. Voenu ctack pipine must be the same cize as the rupture dicce,
2. Venrt ctacks must be cceurcd to prevent novenment,

3. MNo bends or curves of any Sort ayr

[

periaitied in polymerizer vent

L, Vent stacks must be of ail wcided coastructicon and snall contain no
sereved connections in the veat stack itzelfd

5. Relieving deviccs should be as close as possible to the equipment they
protect.

In general, hazardous vapors oi a cqmoustible nature Irom reliel or

venting valves and rupture disc ventin

CQ
1

ystems chall be piped, and The system
sized, according o B.F.Goodrich policy as found in the unglvecr ng Standard
ST-1317 Rev. 3/6h4 entitled "Policy for Pressure Relicving Devices“ by Hugh
Spencer. }

II. Avon Lake Vent System Design

The polymerizers in the ncw process dbuilding (B-46L4) are ecuipped with an
insert type, double disc asserbly, details of which are shown on Dwg. G-11367.
All of the polymerizers are rated at 30O psig, therefore, the rupture discs

are rated for 300 psiz burst pressure st 72°F., The doudble rupture dise assembly

is ecoguipped with & pressure gage and reliel valve in a vent line leading from the

./‘
("'
(3
H
o
[
Fe
0]
]
W

area beitween the Two discs bac tack, Should a small leak éevelop

in the lower disc, the prescure indicator %will show a pressure, The small relierl

ralve is installed to relicve at a2 low pressure (10 psig) to preveat "pack pressure”

«

Trom developing, allowing the primery disc To relieve at the reted pressure.

P

The rupture disc asscmbly i

1]
(L

equingped with a 4" special stainless steel

flonge {see attached cketech and éwg. G-113687). “The flange is located at the bottom
of the “Insert" assembly and is drilled with a 1/8" hole ar;led at the inside to
allow ©the watcr injection water Lo spray up on to the vacuum support velore

enceiing the poly. Tests at the fAvon Lake plant have indicated that the spray

p
syctem aids in keeping the hard polymer builcdup from forming on thijqjeuum#%'“{

L VEATE
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support andé in The vent nowzic ilscirl,

The arrongercnt of the rolief assemoly cn the prarl and pla '“isol polyc,
is suca that the extlire assomply cen readily ve removed aad another uait quickiy
inserted. ne 0ld unit con be servicsd end maintained in a "reédr" state Tor

In addition to the normal ruptu

with a 3 in. diamcier manual

poly strailght up To the roof Just as

is ecquipped with a 3 inch ball valve

or steam Failure and the pressure in

can be opened if for some reason the
rated pressure -- thic

our Geon plants.

re disc

vent linc.

In cmergency cases,

v e > ERE I
cing COSTLYy Ccownl tine.

<!

4]

s ]

ct
0

[ 4

yetem, eacn poly is provided

The menual vent lire extends Trom the
the rupture dise vent line.does. Tne line

to allow manual venting in case of a pover

the poly increases. Aluo, the manual vent

rupture gisc assembly Tfails ©o burst at its

problem has actually occurred on more. than one occasion in

where tThe two vent lines are not adequate

to relieve vepors (highly improbable), additional venmting can bé accomplished

I

through the polymerizer recovery systems.

All polymerizer vent stacks must be ecuipped with ralncaps to protect the

rupture disc or relief valve from corrosion.

polymerizers

CONFIDENTIAL

Individual vent stacks from the

will be carried a minimun of & feet above the roof of the building.
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ARSI T T O AT AT T
SATIEY DIEBICT ONSIOERANTONS

by
1

<, ﬁ 3 oy an et - S i . . -
For normal ventilating recuirenmsnte, the building is cquinped witn

four exheust fans for each of vac three floors. Tuo

univs for nmormal venmtilotion only ond the other wwo fons are two speed unts
for normal and emcrgency use, The fons are equipped with avtoactic

gravity denmpers that are closed wher the fans are not in opzra
normal. use only the fans are rated as follows:
lst floor ~ 11,000 CFM each
2nd floor - 9,500 CFM cach

3xd Tloor - 7,000 CZii each

o
[\
=
o
H
©
ci
(‘ll
(s

3
he]

\J
o
<

“
)
}

v
(@]
C
§
K
fe 1
[6¢]
O
C
(@]

The two speed fans at The lower spso
CZM for the first, second and third flcors respaétivelv; The switches fon
all of the fans for norzal ventilaticn are locoted ¢n & gpanel board in the
electrical control room and can be operated irndividually as nzeded.

A series of four (the second floor has five) wall wounted inlet dampers
are located on the west wall of cach floor. When the exhaust fens are
turned on for normal ventilation, the pacumetically operaled dongers auto-
matically cpen.

In addition to the four well Tfans, the third flccr is ecuipzed with two

L 70CO0 CFM eech znd zre

(o3
H
(4]
H
&
(4]
{4
O,
ﬁ\
ct

roof exhaust fans. The roo? fan
located over the poly area, the largost source of heast. The cperating switches
for these fans are also located in the clactrical conirel room,

During VC1 spills or other similar emergencies, the emergercy fans car

be started from two locaticns on each floor, conveniently leeated =t the

@

stairwell ond fire escape exits making it pocsible to start the fane vwhen

leaving the building. When The ezergeancy fan start svwitch is surned oa,.

an over-ride in the circuit will zcutomedically switch the fans Lo high spaed

' ' )
CONFIDENTIAL conipemiad 1
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were asb on, Thazy Will stert at the kipgh emcorgency speed and the wall inlet
3 & (e v o
dompers will autonatically open, Another over-ride in the third Iloor
epmergeney fon cirewit will shut off tre rcof Tans, closing The gravity
operated roof fan damper. Shuviiag off the roof fans during o £plll prevents
VC1 or other nazawrdous vapors Irom beinz palled un in To the Jans and also
o L S

keeps the

coming in thrcush the rocf fen housiage.
g= ] —

A1l of the normal and emcrzency ventilatlon fens and wall
exception of the roof fans, are located a2t the floor level.

oy

installations will &id in sweeding the
building.
Heating requirements

(-]

each with a temperature rise from C°F Lo L3G°F using 200 psig
heating coils. The air intakes for the heating units
side of the bullding on the roofl of the blen

the 2nd floor 1evel). A low pressure socam

radiators is provided for the office, toilet stelr
The instrument and clectrical control roons are pressurized

separate wvenuviiation systems.

of a two-Tan direct driven heaiing and

o,

each fan. Normally, the fan unit is driven by an elec

of power Ffailure, the unit is operated by a steam turbine

T

T

-

ampers, with the

I
ae

and

low level

heavier-than-air VC1 vapors {rom the

are provided by two make~up alir uwnits of 27,500 CiM

team in the

are loczted on the vest
tank storage aresa (approximately
heatiang systen using fin-tube

ToWer ereas.

have

The eleetrical coatrol room ventilation ccnsists
rated at 7200 CrfM for
vric motor, but in case

1ith a speed

zovernor capable of delivering the same E2 and speed @5 The electric motor
when suppiicd with 200 psi steam. A register lcading Trom the electrical
control room duct work also provides air "for pressurizing only; 39 ithe:
. \ ‘L]I .
office area, ~ e
(:.-,y::
’ ! h

The instrument contrasl room ventilation is supplie

.

with the fans ratzd oo ool 00 ezch,

with air filters.

Doth control roon units are

The air intaxces for the control room ventilation syst
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are located on The pipe oridge \Qogronimetely cocond floor lovel ) coming
b n the drver bBulldirs on che west Slée T thme wmolw ouilidine. o Listene
Irom Tac Qyyer DULLCLIE oL TS WEET SLGLe OI The pOLYy oulicing.a a gistence
of 30 ft. Trom iihe Duilldinz. Tas e3Inurcl roums are ecuipzod wita hesvy
duty air outlet louvers countexr baloneed to 0.25% water S.2, welore ogpeaing.

Bevalls of the heating ond veantilation systenms Tor the polyrmerization
buildings are showa on driwings 10S51, 10952, 10653, 10954 and 10955.

2. rying and Worehouse Building
The heating and verntllating systenm for this area is desizned ©

comfors cooling and

of two rcoof mouvanted

fan

CFM with a c¢cil size

heating systen

551,000 BTU pexr hour and two usits ra

unit heater reted at 173,000

o

entrance. In addition, =2

make-up heating and ve:

m is supplemented by Tour

N ~ -
oCQaQ ay¢

o

. The primery hcatirg system ccnsicts
avilation units ratved at 17,250

door nea

o

the office, toilet and stair towsr arecas,
Ventilation is provided by five rcof exhausters, wo rated at
and the other three rated at 17,450 Cr¥, The roof exhausters ar
;
in the dryecr area of the building., Adéitionel ventvilation in th

to 130°F using 30 psig steam.

The

Sers, two units rated at
378,000 BTU per hour, and a
BTU pexr hour lucatga at the norch building

series of fin tube heaiters are used to heat

23,250 Cr

’C)
[

e

located

silo area

is supplied by two free flow gravity roof veatilators with chain operated

dampers. A snall blower (2230 Cr¥) with disposaeble Tilters provides
AN A
ventilation for the electrical control roon. (JKJIVH
Building Construction .
The building is designed to provide explosica relief throuzh the use

rame counstruction with

constructed of corrugated cement-asbestos

plestic-fiber glass pancls fo provide light. The walls are designed cad
to relieve an dintcrnel expliosive pressure having a minimum of 30 to 25 -

2 =
bressure. The roof is ceunstructed of siteel roof deck of 20 guage strip s

rier designed to wi thstand

i

a Koroseal vap@bar:

CONFIDENT A

\Indl\\

roaels with

k rocfs.

.
L

cranslucent corrug

-

a

maximomn upward force of

N

fatl

N
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a mirdmaua of 0.395 gom wer squore o0t on an srea or spooilic coveraps Dosis. In
the drying and warchouse builldiaz, tha a nayxirum of 100 squar
feet per hezd, accowrding ©o vhc normal

A CGamewell fire slarm system coasisting of merucl alsra stations, sprinkler
alarms and code alara ncrns is provided ond is tied in To the existing plant
systen. The installelion cornforms ©o the stendards of the Nationel LBeard of
Pire Underwriters and the Factory Insurance Associaﬁion.
Fog System

The fog nozzle systerl is a separste sysien and is nct cornmected in anyway with the
fire sprinkler systcm. The fog system is mot iutended to be a Tire Ffighting device,

but a Tire prevention device. The purpossg of the fog nozzle system
the air with water when a gas escape occurs, rcducing ithe tendency of static sparks

t0 arc and helping ©vo blanket dowa the flax

mable vapor clouds so the encr

zrgency

entilation system can recmove then, ,

The fog system is 2 manvally operated system, The entire buillding is divided
into six sectors wi cq two eonally divided aress per floor. Zush buvions To activote
the two sectors on a parbicular floor are located at the mein north and south exits
of that floor. In addition, any cne of the six sectors on any floor can De activated
from control areze at the north and socuth exits oun the first floor. Tae zsush bulttons

control the air sugply ©o indivicdeal diaparazm velves locaived in the water supply

line to each sector. In case of air failure, the control valves are des%@;gdit?
VFANY
AL S LY

open, allowing the fog system to oporcte

The fogz system is nade up of a series of brass nozzles vwith a @Egi

cene spray pattern desigrned to blanket each floor with water saturatad
nozzles heve a capacity of 1.13 GBf and = spray anzle of 102° at the de

4

pressure of 80 asig, AL an cperati

[

0.51 gpm with an 1ncrcaged spray angle of 120°,

CONFIDENTIAL
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Thus, eve:a though the

ecr

SDENTIAL
" '

c.'_:dj&)-;i’-;h' uX

air. Tae

sign operating

ng pressurz of only 15 pesig, the nozzle copacity

eaSe
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in oressure occurs, the nozeles will centinue Lo supply fog covara
piping in the system is gelvanized stecl, rcduciag the poscibility of

nozzles with rust scale. A filler is provided in ihe inlet cooling sowe

>

water headers,

Py

again 1o help prevent fouling cf the spray rozzles from cuspended solids. A4ir

e included in The pioing of cach scciscr so the lines can o

t)
o
]
s
I.—l
<
o)
P-
'
ck
3
(535
[
0
! ’

plown empty of water after use, furtrher prevention cgainst scale and build-up fouling,

The Tog nozzles will be field located to prevent any poscible chance of other lines
and objects blocking the water spray. The nozzles are loceted at a minimum height
of & feet from the floor level, the minimum distance for maximum spray coverage.

Details of the fog spray sysitems are shown on drawings G-10781, G-10782 and G-10783.

COMPLNY.
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STOERATTION

Doly Clezeninz Supervisory cad Salety Moaitor

Genersl

The bosic ilaeca behind thz soly cleaning menitoring device
some e of supervising cr checking the poly clcaner waile ke
vessel, The design ol the rmonitoring units has varied fron

Some plants have a Tour faich incorporates Wk

iz to provide
is In the

whe poiry cleaning

alarm cystem os well as the cleaning 1liznt. The light works in conjunction
with the alorm unit and caa only be used waen the alarm system is zcitivated.

-

mounted on the vessel, eliminating a larg

Generally, all types of units work in that a

after a L4-5 minuvte interval aand a cord must be pulled to silence

resetting the timer, IL the timer is not resev, an alarm sowads
unsale working condition.
Aven Lake Design

1,

[N

The design of the poly cleaning monitor

Expansion follows the same basic concepts as used at other plants
areas of the Avon Iake Plant. The major diffTerefice is that each

will have its cun individual uvnit -

abouv or unsafe conditions brought about
Basically, the urit consists of a timer, a pair of arder and zed
rull-cord and slarm silencing button, and a central monilorir

<

lights Tor each poly, located in <the instrument control rocu

the cleaning ligat
e cunibexsore iten from the wait.,

timer sounds a buzzer

e buzzer,

sigraling an

device for tne 10%8 Resin

and in other

0o pulky cleaning carvs with cords strevn

By brokun receptacles, frayed cords, etec.

iignlis, a

Loring ponel with waraing

naE s

The iIndividusl uvnits will be ozercted in the following meaner
A. TNormal Safe York Procedure
1, Unviad the pull-rope from the storage hollers.

The amber pilot light should light.

-

the amber light deces not 1ight, assw

Hh

Note: I

CONFIDENTIAL
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- S 7 .| " - e TETNT T AL mtall
To toe pircon in caarge., DO KOUT LNTER TRE VICSEZL,

3. Drop the pull-reps lntc the namray maing sure the Lundle
wne vessel.

b, In b-1/2 minvtes sfter the amder light was 1it, the duzzer
will socund To signal the opecrator To acknowliedgze a safle
working condition ty puiliﬁg tre puil-rope Ter L/2
1-1/2 sceonds. The amber Light coantinues toc be 1i
steady.

5. Pulling the pull-rope silences the buzzer and starts another
4-1/2 minute work cycle.

6. Repeat 4 and 5 cbove until the work is complesed. Wind up
the puli-rope on the storage holders.

7. Amber light goes out. (IFf the buzzér is souundinz &t the
time, storing the pull-rope will silence the buzzez.)

B. Failure to Acknowledge Buzzer

-

1., If the operetor is uwuable o acknowledge the buzzer signal
'within 20 seconds, an slarm conditioan is started, and the alarm
horn will sound alternately on-~off-con-off. The ciber lights
go out and whe red lights will flash while the buzzcr
contlinucs to sound.

2. Someone must be present outside at the top of ke vessel To

Py

push the alarm silencing button to silence the buzzer and

)

the alarym hora. Toe alarm condition still persists and <vhe

red Tlashing lignts continue %o

Iicte: If more than one alarm condition is present, it will

be necessary Lo silence each alarm indivicdually at the
vessel expericneing the alarms.

3. The alarm condition with red lights fleaching conitinacs until the

pull-rope is back on the storace holders. COM[’A} ALL
CONFIDENTIAL CONFIDENTI
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HMOIE: If more than one alarm condition is preseat, it is
necescary to repiace all the pull-ropcs at tanks
experiencing simultanecus alarms to stop the Ilaching
red lights.

C. Emergency Call - In case of an emergency, pull the pull-rope
for at least three secon&s. The zlarm condition

following is acted uwpon identically to B-1, 2 & 3.

COMPANY
~ CONFIDENTIAL
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of the building ot thz nouthucst eoracr.

thicle reinforced concretz gad is nade in an
inlet and cutict for each scetizn enenli le the

other is in use. Lach ccetion of the »it is 8 feet wide and 20 Feet long with

a cat-vwalX mouried on the Sividing wall boiween the compzrtments. The top

Drainage wo tihe intcrceptor pit is carried by a 15 inch wide irench running
from the polymerization building into a emall distributiocn pit. The distribution

pit is designed for future installaticii, if nceded, of a welr or screen arrangenent
to remove large lumps. Two flush mounted, plug drain valves at the bottom of

the distribution git arc connected to two 12 inch inlet lines leading 4o the

individual secticn of the interceptor pit. The botitom of the maia pit is sloped
toward the inlet end 1o allow the solids €o setile at the deeper end. The pit

-

is designed for possible future installation of & mccb nical rake in each section

-

of the pit to aid in moving the solids to the deep end of the hasin,

No rechanical meens has been provided o emdly the interceptor pit, since
an outside contractor is currently cmploycd at the Aven Lake plant to pump ocut the

various waste collectlon pits throughout the plant. However, beam pockets have

been located in the pit walls for future installaticn of a steel beam for supporting

. . ((\(’}PF““"‘F‘Y
rake machinery drives or pumpout DULPS.

Dual 12 inech cutlet overflow vipes carr
big Na

sections into the industrial sewer line. The piv i

installed at the Henry PVC plant, but is larger

sections, A1l of the interscction of the ceoucrete ponels making up the »it walils

are scaled with B.F.Coodrich vinyl water stops to prevent leskege, Details of the
o
pit design and construction are shown on B.F.G. drawing G-107853. et B
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YINUTRS O FRCCEES DESIGH TXyIEW COLVITTEE
The first meeting of the Zrocecs Review Coxmittee tec consider process guestlons
regording the Avon Lake Resin Ixpansiocn was held on April 25, 1666 at the Avon
Lake Development Center.
In attendance were: R. i, Xrcager
L. A. Boennett
G. b. Schaafl
Y. W. Szunders
R. W. Seymoux
J. W. Goetsch
A. Conclusions and reconmencdavions
1. The basic nmethod of emulsifier ma 2keup and charging as originated at
the Heanry Plant is accepieble for the Avon Lake Expznsion.
2. Buffer charging system as proposced wouléd be adeguate for caleium
acetate type buifers as used in Geon 110 X 233 resin. Sysien
should be adapited to add other types of buffer siuch as calecium
phosphate through charging system, o
3. Vacuum reguircments Tfor polymerizer charging renmain exiremely
rigorous and provisgions will have To be made for pulling, breaking
and repulling of vacuum o 2" if initvial waier is not present.
b, Various agitetion recommendations and proposals for the 5200 gallon
polymerizer are to be resolved in a meeting with A, A, Btter.
5. Quotes will te obtained for the high pressure water poly cleaning
equipment at two conditions - (&) normal opereting pressure and
water flow rates and (b) conditions suitable for use of a mechanical
cleaning device,
B. Discussion
1. The charging [low sheet was reviewed, The group discussed varicous
methods of charging insolubie suifers in an automatic charging systen.

A system of ag
and will te investigated. Tae possible sub

for the calcium paosphate type buffer was d

CONFIDENTIAL

itation, circulation and addi-

vion by pumping was proposed
stituvion of caleiun acetate
S

iscussed,
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may oe the bHest Trom the standpoint of lecs nluvsianz in the

lineg and preater assurance of geiting the full anocundy of shori
o)

the poly. Procuction will investigeie Turther before

3. The experiment at Louisville using the Scllers Hich Pressure

Rotor Jet for cleaning polys was discussed with the comrittec.

|_u.

It was decided t ssue a specification fov a2 hign pressure water

cleaning puwmp based on normal OQera»Lug conditions ané those
conditions necessary for operaticn of the Sellers cleaning device -

i.e. 6,000 psi and up to 45 GPM per no

2

zle.

I

L. The different ag tion proposals for the 5200 pallon resctor were
discussed and a review of various apgitation conditions as provided
in existing polymerizers at the various plants was presenited by- .
G. W. Saunders. The comrittee agreed the problem should be discussed
with A, A. Etter and resolved at a later meecting.

C. Assignments
1. Production (RMS) to evaluate calciim acetate buffer in 101EFF-2k
type resins.

2. Supplier of calcium oxide to be contacted {GDS) to determine if
buffer ingredients can be obtained in particle size of such a fine-
ness as to provide a colloidal suspension in the makeup tank and
charging systen.

3. Engineering (JWG) 1o investigate the use of a pump Tor eirculation

i

and addition of buffer ingredients to water charging strea

ile

4, Cola weter fluch through charging header after VCi-catalyst charging
to be checked with Henry Plant (GDS). |

5. Production (EWS) to check on shori stop addition system.

é. Engineering (JWG) to check on use of steam to break first vacuum

during polymerization charging and possible effects on glass

lining of vessels,

CONFIDENTIAL i
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7. ZIngineering (JWG) to contact Seliers representative for orerating

conditions necezszry to clean B300 gallon pslymerizers Also o

.

check with Loulsville for latest information on operation of Rotor
Jet Cleaning device in 1100 gallon polys.
The next meeting of the committee is scheduled Ffor Thursday, Anril 28th

in Clevelandg.

John W. CGoetsch

cc: A. Vitiene - P.H, Lawrence

CONFIDENTIAL

J. L. Nelson

G. H. Metzger

W. F. Bixpy ¢ .

0. F. Beckmeyer ..
R. W. McXay

D. B, ¥isk

W. L, Wilkins

S. S. Michels

G. D. Scheaf ,
L. A, Benrett

R. M. Krezger

R. W, Seymour
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rlace:

Tale:

Present:

Al

B,

CONFIDENTIAL
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Cleveland Office

. ~C L
tpril 28, 1965

L. A. Benaeti
R. . Ereazer
. L. Paulsen
G. D. Schaafl
R. W. Scymour
H. Spencer
J. W. Goetsch

Conclusicns and Recomisndations

1.

1.

It is important to remove initial recovered VC1 from low conversion

resins a2s quickly as possible.

o

Basis of 30 minute total recovery time per charge is still scund,
although to exceed by 2 or 3 minutes would not be harmful. Initial
one-third of recovery 1s proraebly moest important.

A G.P.C. be originated as soon as possidhle to investizate the problem
of formation of polymer in recovered VCl. If possivle, the c.BoC.

should be done on a short term tasis,

Disgcussion

.

The tnree basic reccvery proposals Ior the Avon Lake Resin Expansion
were raviewed by H. Spencer., The conclusion was recachcd thal stopping
the reaction as quickly as possible was xost important once the proper
conversion was reached. Until complete use of short stop is achieved,
the best way to stop The reaction is by recovering the unreacted VC1
as repidly as possible.

The group decided over-all recovery vime is important, but to exceed
the figure of 30 minutes, as establiched for the Henry 2esin Plant, by
a few minuces would not be detrimental. Thée Iirst one third of the
recovery is probably the mos$ imporzent. Proposals i aad 2 would

requires 29 minutes and system #3 would reguire 32 minutes. The

¥

¥
0]

()

commitiee agreed, vased on the Herry 2L

snould be as simplified'as pogsible. It was brought out during the
discussion that several of our competitors u
or alkaline system in the reccvery pump seal water media. Reduction

s

of vinyl peroxides due to the caustic media was mentioned.
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G/ ckg

A,

J.
G.
W.
0.
R.
D.
W.
S.
G.
L.
R,
R.

cce

CONFIDEN

itself.

productvion of

of the cause

necessary,
Vittone

L. Nelscn
H. Metzger
F. Bixbty
F. Beckneyer
W. McKay
E. Fisk

L. Wilkins
S, Michels
D. Schaaf
A. EBennett
M. ¥reager
Y. Seymour

=

3

polyxrer in tne rccovered VCL1 was discussed at ccme

¥
crencrally Telt that the polvmer cccurs in twe

entrained volymer carried into the system {rom the

Ezcause of the danger of contamination and possible

the other as poliymer rTormed in the recovered VC1

iess than prime product, the group felt an investigation

of the formation of polymer in the recovered VC1 was

John W. Goetsch

COTTSANY
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Prace:

Date:

Present: L. &, Benaelt
R. M. Krezzger
R. Y. Mcla;
G. D. Scheaaf
W. A. Reed
J. W, Goetsch
A. Conclusions ard Reccrmmendouions
1. The bpasic conceplt of one cencral catalyst charge bottle system shouid
1% g
e retained for the Avon Lake Zxpansion. Because of the nececsity to
produce three types of resin gl one time, Tthrec separate charging
systems will be provided.

2. The use of three-way valves in the charging healers should be
retained provided the headers are completely Flushed with water -after
charging and acceptable valives can be oblained.

[+ L
3. Bince nore than one type of short stop will be used, the short ston

addition system should be revised to include three votiles, one for

each charging station.

The committee agreed all 16 polys skould be equipped for hydrost

-l—
i

full polymerization. The Avon Lake P will put a 3300 gallon poly

into operation for hydrostatically full charging as soon as possible.

B. Discussion

1. The charging

system as initiated at the Henry ZVC Plant is basically
suitable for the Avon Lake Resin Expansiorn. Due to the necessiiy of
charging three different types of rectin at cne time, three sesparate
argl systems will be previded wizth a central catalyst charze
bott in each system. The comiitftee recommended tha® the pising be

allow the of individual botiles in the Tuture,

should it become necessary.

2. The short stop addition system as initlally shown on the chargirg
flowcheet 1s workable. With more ihan cne type of short sion, it
was felt thnal the system should ve separated Into three arcas. All
ieaders and lines should be slozed towards the polys to insure mroper

drainage of the short stop solution into the ve

CONFIDENT
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3. The bulfer adaition avea was discuccad av lengtn., It vas resorted

that the 1L01Z7r-2L charnes wsing calcium acetzte bulfer ia nlcce

r
ifficulsy. Paevrticle size was neorral ard thae g of thg coluiions
were 4.5 a2nd L.8 zs comaarcd To the norral renge Tor calelim phospha
vufiered soluticns of 5.0 tc €
manufacture 10,000 pcunds ol 1O0IFPP-28 using calciuvm acetate as the
buffer for testing and evaluation parposes.
L. Because of the many tenefits avaiialle, the Commitice agrecd all
15 polys should be equipped for hydrostaticaily Tull polymerization,

Avon Lake General Chemical will put invo overation a 2300 gallon

' poly for hydrostatically full polyasrization as coon as possible.
Previous experience with 1100 gellon tolys indicates it 1s necessary
to install a third set of Llades to provide agitatica in the unper

portion of the vessel to clinminate buildup on the poly dome. The
3300 gallon poly with bottom emtering azitatlon will be used to
determine 1l addizional agitation will be necessary in the 3300

callon vessels as well as in the 430 cn noly for the coming

Q
v €
0
= 0
}_J

expansion. The new 4300 galicn vessels currently will be equipped

with single, bolicm entering agitators already on order.

1. 7Production (R.W.M.) to initiate M.A. for 10,000 pounds of 10LEPR-24
to be polymerized using calcium acetale as the buffer. Development
(R.M.K.) to assist with testing and evalustion.

2. TProduction (R.W.M,) to maxe Lydrostatvically {ull charges in 3300
gallon poly as soon a&s possible in order to evaluate vottom entering

agitation with swept back blades,

JVG/ckg

cc: AL Vittone
J. L. Nelson
G. H, ¥etzrer
W, F., Bixoy
0. F. Beckmeyer
R; W. Mcray
D, #, Figk .
W . Vll’{ln"

33 0 on, CORFIENTIAL
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PTUTES OR ANLITT LLAE
Plzce: Avon Lzlkz Develormznt Conter
o - P
Date: lizy 19, 1050
i A m o
Present: G, D. Scheal
3 hY \ JE Y =
R, ¥, &-J./ LOUT
W. 4, Pead
n b s
N, &

@
1=
&
by
3

1. The hydros*tavicaily full polywerizers shocld be charged using the
technicue whereby a known gnount of N, is aédzd to the vessel.

2. Space should be nrovided TFor an sutoratic palletizing machine in
the PVC barczing area., The econonic feasidbility of the device and
the decision to purchase, ii needed, can be made osce the area is
in operction.

hould be

for the thrce dryer lines.

3.

Slurry pre-neaters
B. Discussion

1. The Polymeri Blending ("B™)

in detzil by the commitiee. The pros
throuch the throttle bushir

s hav

o whe drive unit were

ve decided to put all of

and cons of water injection

e
Teke personnel

drive seal, However, there is agreament with the Av
that only the recessary flush water ve diverted through the seal and

the major porticn of the inject t0 be added
separate injection line. Mo mejor
flowsheet.

thod cf charging using

throuzh a

iner

discussed by <he group. It vs=s decided <the test osrocedure would be
o use the a2ddition of a predeternined amount of N, To the poly afver
the vocuum 1s cbitained, thus encuring the rresence of a buddie in the
vessel. It was agreed the ove method would provide the best safeuy
marzin for hydrostatically full onerciion,

3. The problcem of whether or not to provide slurry pre-hesters in the

0

oy

ryer building was considered,

CONFIDENTIAL

There are sceveral proposals for
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incrcasing pelymerizatioa cazzeizy and the commitize fell {he
acditicanl dryer capacity will be a nuch nocded item at scme Tuture
date. < wiil be easizr and less costly to install the heaters
during the initial constructicn pericd,

k, Snould &n svtomatic solletizer be provided for PVC bagring? The
mestion was considerzd and it was decided spacz snould be reserved
for a palletizing vice. Because of the difficulty in Torecasting
ust how much of the BVC will heve to be bagged, the commitice Feli
the decisicn as to whether a wait is needeld or not should weit urntil

the area is in operation.

4 repert was given on the latest operation of the
for mechanical cleaning of polymerizers. Reosults
plant vere considered Tavorable and it was report
an 1100 gall
tion of the

only partially cleansd due to the locx

razspect to the agitator shalft, Repositioning of
the cleaning cycle would eliminate this.

.
Assigsnments
At Pl US LA

Dagineering

water in hydrostatically full polys,

Joon W.

Jue [ekg
ce: A, Vittone

J. L. Nelscn

G. ., Metzaoer

V. T, Biwby ’ .

0. ¥, Zeckmeyer

R, V. McKay

D. B, Fia

V. . Wilkins

S. S. #chels

G. D, Scheaf

I.. A, Zennett

Ko W Sefhesy

CONFIDENTIAL

on stainless steel proly in 20 nminutes.

the nozzle

(3%G) to determine best method for controiling

Selleris

from the Louien

Rotor Jet

ille
ed the device cleaned
Some areas woere
Jet nozzles with

S

during

£
PaRS

iow of iInjection

Goetseh

f‘v‘\ﬂz
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=T TN O T
REVEA COMMITYLR

Present: E. C.
D. W,
W. L.
G. G.
K. W.
da W

A, Conclusions cnd Recowmmendations

1. The dryers should be cquipned with some method of remeving fines

collected in the Asrotec cust collecter before going into priwe

2. Provide the resin transfer area with the flexibility to itransier
from the resin transfer units to anv of ihres silos and from any

silo to any of the wmillroom siorase Lan!

[
oy
Q
o
‘_l
[N
o
[0]
2}
©
ci
£
[
3
[0}
o,
O
o
(3
&

3. Some form of emergency wmanual veniting
volymerizers.

L., Agitstion equipment for the 52C0 gallon volymarizers should be
ourchased to enable the anplication of both npropozed agitation
systems.

B, Discussion
1, The drying area flowsheets consisting of "G" and " fldwsheets*wara

raeviewed by the commitiee. Do ¥W. Pardre discuscsed sowme of the modi-

RS

3 A

fications %0 be made to the Venturi type dryers versus tn

[0}
5]
UK

Plant installation. Ammeters will be installed along with the torgue
feed control device to aid in slurry feed operations. Straightening

vanes have been installed in the 1st stage heater intake bleower to

provide more uniform air flew to the blower. The magnets over ithe

| COMPANY
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ires crgaving Tisheyes in critice

The probzem of

was discuscsed and the zroup zgresd & methed should be nrovided to

s coilector beicre they enier the

L]
®
=¥
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<
[¢]
cl
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]
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[
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it
1]
[o N
[N
]
o
jo |
©
"3
[
¢}
fo
1,
Q
b3}
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..\

nirime product stream. It was pointed oub during the discussicn thal
the vse of heszvier guawe metel and reisforcement In critical arsas
of the duct work would prevent reoccurrertice of the problems encountered
with the Henry Plant dryers.
2. During the "J" flowsheet (Bulk Transfer ard Miscellansous Drying
ETquipment) review, the cuesbion of fiexibility in ithe resin transler
system was ccnsidered. The group falt the 1mnoru;nc~ of flexivilily --
that is, being able to transfer the resin to the needsd areas -~ fTar
outwzighed the disadvantages of a possible resin mix-upn,

3. The nros and cons of manual vent valves on polymerizers were considered

at some length. In generzl, the ccmmitiee apreed vthat some tybu of

-

fu

namial vent sgystem should bhe revained for emergency nurroscs. Sever
methods were discussed, inciuding the ingtsalleticn of a singie ruplture
isc that could be manually broxen. However, it was pointzd out that
a single disec slong with the regu’a- double disc zssembdly would reducs
thz effectiveness of the double disc assembly as far as loss of charge

- 1

cue Lo vinhole leexs is concerned. The vossibility of using some sord

B

of seal device on the valve in tnz nanual venlt sysiem was brough

3
Qs

scered like a recsonable solution To indiscriminate use of the vent

f\)

syster, Another meinod weuld ve 1o nrovide g valve under the manual

dise to give protecticn against pinhole lezks.

COMPEN
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i, Teceuse c¢f the increassd vessel size and possible new yasin types
20¢ nolymerizsilion techmicues, the commitiee felt it would be rost
aselul to have whe abiiivy to use voth apitztion nropcesals in the
5200 gallon vessel. L. A. Biter has recommended the uvse of Lwo
SC8-iteh retreating tyne dladsg located st 16" and 85" from ths vessel
bottom and turning at 126 RPM., The provosal sugsested by t‘he Process

-

Zngineering Denariment recuires one 5y retre 2 Tyne blade located
16" from the vessel bobtom ooerating at 133 RPM., The zroup is of
the opinion that there is a definite need for the ability to check
both agitation systems.

John W. Goetsch
JUGeLhke ..
ccs A, Vittone - PLH.

Lawrence

Jde L. Nelson
G. H. Metzger
W. F. Bixby
0. P, Beckmever
R. ¥W. McKgz

D. B. Fisk

W. L. Vilkins
S. 8. Michels
G. D. 3chaaf
L. A, Benunett
R. M. Kreager
R. W. Seymour
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1. A high pressure water onump shrould be nrovided copablie of wrodu
the necessary vressures and fiow abes reouired for the tse of a
mechanical poiywerizer clezning device.

B, Discussion

1. The "X'" and " Water Treciment Tlowsheets were reviewed for the

group by C. W. Saunders. During the discussion it was poin u=d

|

that the clarifier for use et the Avon Lake Plant will be shipned

from the FHernry Plant fdditional filvers and carbon bads will e

oL :

added to the existing weter treatment zrea To provide the necessary

capscity for the exmpansion. The present degassifier in the D. M.

b=l

2 ,,

water treatment area wilil be replaced with a vacuum type degassifier,

h)

sharoly reducing the oroblem of bicieria grewih. The anion and ceation

}ml

he wix

W
o
o
[}
O
M
b
(¢
o)
o

]
W
fe]
ji})
3
o
o}
[urs
cit

A
&S

ct-

bed exchange capacity, as wel

&S

hes been incressed to meet the LON GPY rate needed for the rew expansion.

Also, 30,000 gallons of canaciiy have been zdded +0 the mixed bed waber

storage area to provide rurniing time during regeneration cycleés.

2. Tne results of the letest trial cf the Seller's Rotor Jat mechaniczl

')

cleaning device at the Louwisvillse plant we

o ien " N . % me,
e c.scassed at length. The

report was very cptimistic, indicaiing the polys anpeared to e eve
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cleaner than those c¢leansed manually. Fisheye results corroborated

3

rimery preblen encouniered was the nlugging of the botton drain VclVGS

on the noliymerizer oreventing

Expansion snculd not nprovide 2 draining nroblenm,

Baseé on the 2bove renort, the committee egread it was necessary to
provide a high opressure clezning »umo with the cavability of suoplying
the maximum conditions necessary for the ovmeration of the Seller's

Rotor Jet. However, because only stainiess steel polymerizers were

2,

used in the trial at Louisville, it would be most adwantageous to have

information on the use of the cleaning device in gless-lined polymerizers.

J. W. Goetsch

JWG:1hk
cec: A, Vittone-P. H. Lawrence
J. L. Nelson
G. H. ¥etzger
W. F. Bixby
0. F. Beclmeyer
R. W. lMcKay
D. B, Fisk
We L. Wilkins
S. 8. Michels
G. D. Schaa
Le .A.. B ;‘lu\..ut - «
R. ¥. Kreager R
R. W. Seymour :

j'
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Place: Cleveland 0Ifice
Date: July 12, 1985
Present: R. M. Krecpoer
o De SChali
R. W. Seymour
H, Spencer
J. We (oetsch
A. Conclusions and fiecommzndsa

Be

e

SRS PAR0TESS peSIsH

keI Taka S nIt]

vions . N

1. A high

joy
J
ik
o
w
0
H
[
1]

[
I3
g
3

pressure valve closes
Tecovery COonpressors.
Add a recorcer to the

condenser in order to

should be installed to sound when the high
n the recovered VC1 line to the low pressure

integrator on the vent from the recovery wvent

provide instantanesous record of the vent rate
Discussion
1. The recovery flow sheets "F! and "F-A" were reviewsd for the committee

by Hugh Spencer.

involves the use of ref

The primary

change for the Avon Laks

rigerated water or brine on the

condensers giving operztinz conditions of 30 io 35°F and 25 P31IG.

possible form

result, the

& The
Jow temperature and pressure were provided in order ito reduce the
ation of vinyl peroxides in the recovery system. Ais a
arger portion of the recovery can be accomdlished through

of compressors

tion.

CONFIDENTIAL

needed from six vo four--great

em), thereby reducing the number
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to remove PVC polymsr thal msy have formed or was carried over into the

system. The filters will remeve polymer material z3 small as 10 microns

e

in diameter.

The problem of dumping the carry-over resin from the senarators
=2

was discussed. The Avon Lake Plant will iry a system whereby a pump

is used to circulate and pump out the slurry in the separators. ..

R

3

The two 5000 ;

allon recovered VC1 receivers will be eopuipved with
measuring devices enadling vhe measurement of the amcunt of VC1 re-
covered from individual chargas. 4lso, the reccvered VC1 will be
weighed bvack into the charges throuzn a scale tank gystem. The combina-
tion of rccovered VO1 weigh sysiem and vent loss recorder should provide
an accurate accounting of the recovered VOl systems. The prodlem of
polywmer formetion around ihe sxcess Ilow valves in *he 5000 gailon
recovered VC1 storage tanks was brouzat up. It was pointed out thaot

pecause of the lower operating tenserciure and vhe filters iao ine

0]

system, the formation ant accumulavion of polymer would prcbatbly notb

-
i
o
’J
¢]
s

ussing ihe compressor details ("F-4" fiowsheet), it was

noted thet recorders will be installed to monitor the inlet prassure

of the 702 compressors, the interstage pressures and the systen

COMPANY
CONFIDENTIAL COMFIDENTIAG Q
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C.

JUWG

cC:

W rec

discussed briefly. waSs

Lomples of

send their

will

~ ™ . gy . a0 —~ ,.~.'4.'

3. The progress of hydrostatl

. A,

poly was discucseds. The o

basis (N2 cubble) with suc

from tha normal charge siz

. Agitatio
expected to be.

Lssignmeris

Production {B¥WS) to follow

cvary

SySTEN.
N
fivt=d.

forrmation of polymer in recoversd VOl wes

noted that the Long Beach and Henry Planis

recoverzd VCI to Celvert City for analiysis.

cally full polymerization ia the 33200 gallen

perations have been condycited cn an oir-:

),

CesSss has besen increas

e S13¢

e of 9500 pounds vo 10,200 pounds and is still

n has not been 2 problem thus far, ara is nct

the application of a pump for circu

and transfer of slurry from the recovery sevarators.

:ihk

£. Vittone - P. H. Lawrence
Je. L. Nelson

G. H. HMetzger
Yi. Fo Blxby

0. F. Reckm_yer
Re W. Meray

D, BE. fisk

e Le wilkins
S. S. Michels
Ge Do Schaaf

L. A. Bennett
R, M. Kreager
R. W. Seymour
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