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ETHYL CORPORATION

INTER-OFFICE . -
To Messrs, A, J. Haefner, ¥, C, Holmes, C. E. Major ADDRESS
From R. L, Johnson ADDRESS
SusJjEcT Monsanto Technical Service Bulletin DaTe Septembef 18, 1964

Attached for each of you is a copy of a recent Monsanto Technical
Service Bulletin on vinyl chloride monomer,

The section on Storage Life, page 2, is quite interesting,
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IN TRCDUC’."E
NYL CHLO"{IDE MONOMER contains an
ali p tdec double bond which permits it to voly-
merize, capolymerize and undergo other caernical
reacticns, It is used chiedy in homopolymesization
by the suspension and emulsion polymerizition
techniques. It should be noted, however, that com-
mereial production of its copolymers is becoining

quite swmﬁc&m, as is its use as & chemienl iater- - -

mediate to a lesser extent.
1f a few simple precautions ate observed, Vinyl
Chloride Monomer can be used, stored, and han-
dled safely in both large and small quanttes.
Mensanto is a major produccr of Vinyl Caloride
Mornomer, and our experience in storing aad haa-

dling this material for the past several years is out- -

Lned briely here. Moansaato will gladly previde

technical assistance to customers in installing ster- -

age and handling .aathes for mel Chm..de'

Vouo...er.

JRATERIALS CF CONSTRUCTION
tecl is o completely satisfactory materal for
bazdling of V.n/. Chloride Monomer. Copper or
' copper-bearing ailoys should never be in contact
with either the kquid or vapor of Viayl Chlaride
Monomer as it might result in the formaticn of
exgiosive acetylides from acetyleno whizh is a
tace impuzity in Vinyl Chloride Moaomer,
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al znd Undeswriters regulations cites seci-
in fzarures which a cct actual installution

ze tanks, They should be consuited bufore
ﬂ of storage facilities has becn comipleted,
 Vapor pressure of Vu:\yl Chlo..da \donn..‘e.
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VIRYL CHLORID
RMONOMER

.. $TORAGE AND HANDLING

at ordinary storage temperature necessitates spe-
cial provisions for either storage under prossure or
refrigeraton. Refrigerated storage is not consid-
ered practical due to continuing operation and
maintenance cost and due to the risk involved if
the refrigeration system should fail.

The most common types of pressure tanks are
long horizontal eylindrical tanks and spherical
tanks. Spherical tanks are believed to bo more
ecoromical for large tanks since less weight -of
steel is required to contain a given volume of
material. Tanks should be of carbon steel plate
and of all-welded consiruction, Cost evaluatioas

" should be run in each individual case to determine

if spherical or cylindrical tanks would be more
ecocomical and also to determine the optimum

‘sizo tanks to be installed.

Tanis and equipment should have a designed
werking pressure of from 100 to 150 psi and pro-
visions should be made for either a water spray
sys em to cool surfaces of tanks, or a suitable in-
suintion such as foam glass to cover tanks. We
strongly recommend a wates spray system on the
tanic in any case to cool its - urfaces in case of fre
to preveat heat buiidup.

Liquic Sl lines for tanks may eater at the bot-
torn of tanks, or they may enter at the top. In the
latier case, they should extend to the bottom in
order to prevent accumulation of static electricity
while Aliing tanks. Liquid outlet lines may enter
tanks at cither the top, bottom or sides of storage
tanks, but it is recommended that they be so Sxed
as to take material o at a point about six inches
above the bottom of the tank. They should aiso be
provided with check valves to prevent contamina-
tion of tank contents by backfow from the process

- l ‘ (V.1
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All tanks and {illing equipmeat should be
rounded to prevent sparking.

Tanks should be provmcd thh terperature in-
dicators near the bottom to enable observarion of
tho licuid temperature. Pressure gages should be
connccted to the top of the tanks to measure vapor
pressure within. The gages should be located at
grc....d level to eliminate the need for climbing
i the top cf the tanks for taking readings.

Proverly sized relief valves should be v rovided
on the ;op. { tanks to provide.for relief of exces-
sive prassure. Monsanto's practice is to instali on
cach tank two duplicate valves, each of which
would allow for rchcx of the entire contents of the
tankin case of Ere. These are installed so that each
may be blocked of from the tank by pluy cock
to allow for pericdic removal and inspection of
valves. If desized, rupture discs may also be placed
between the tank sod valves. Liguid level gages
sizoulc be employed and liquid level shauld not

. exceed 806 of the total capacity of a tazk,

Conerste or earth dikes of sufficient size to con-
tzin the contents of a tank should be constructed
to contain any spillage that might result. Local
ar Underwriters regula tons should be consulted
concerning this and other safety aspects of storage
facilties before installation of the facilides is
begua.

\\.w anks should be iree of all sc.do. dix,
ase, water or other foreign matter before re-
Viayl Chloride Monomer. Beicre being
ervice a tank should be purged with icert

iree of aiz, Monsanto will gladly recomi-
.2ad cleaning procedures $or new tanks or tanks
converted from other use so as 0 insure that the
cuslity of Vinyl Chloride Monomer remains good
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E.ucx steel pipe, ASTM A3 has been founc
a.......“e for handling Vinyl C...oride Mounoiner.
Fimings and connecticns for 114" and larger p.m.
should be danged or butt welded. Fittings and
connecsons for 17 and smaller may se threaded
azd Zesz-C-Life No. 270 Joint Compmna (I. @
Crancell Co., Los Angeles, California; or cquiva-

;

Cenwifugal, positive displacement and gear
tyse cast steel pumps are satisfactory for Vinyl
Chleride Manomer service. Mechanical seals are
recomziended for use with them.

Valves
Standard steel gate and globe valves are satis- .

factory for Vinyl Chloride Monomer servica, Blue
African asbestos is suitable packing for valves.
Lubricated steel plugeocks are satisfactory in
Vinyl Chloride Monomer lines and may be de-
signed to ‘usa:

Nordstrom 785 or P-55 lubricants

Stick or pressure lubricants

or equivalent.

Gaskels

Garlock No. 7021, 1/16” thick asbestos gaskets,
or equivalent, are satisfactory for flanged connece
tions. Tcfon, Velumoid, lead and carbon are also
suitable.

Filters

It is recommmended that a filter be inserted be- -
tween storage tanks and processing equipment.

A cartridze type flter with fine or medium re-

* placeable cariridge is suggested. This can be a:

Staynew ELS-TB
(Dallinger Corp., Rochester, \Iew Yozk)
Fullow W)\"'DS 10-2
(Commercial Filter Corp, Boston, Mass,
or ecuivalent.
Filter c...-:ndrres saould be mspecteq and re-
newed pcnodxmlly

lnzulation
Tanks should be insulated with 2 to 4 inches of

foamed glass brick, or equivalent, unless they are.
provided with water spray systems to cool suriaces
of tanks. A suitable covenng fqr insulation to pro-
tect it from the weather is:

Insuimatic No. 410

. Astestocite
or equivalent,

STCRAGE LiFE

Viayl Chloride Monomer is considered a stable
monomer for storage purposcs so long as it
reriains in contact with metallic iron, Tt is nor-
mally sold, shipped and stoved in mild steel
pressure vesscis, and may be stored for periods
of several months without change in quality in
such containers. In vessels lined with glass or
other materiais which would prevent contact of
Viay! Chloride Monomer with metallic iron, poly-
merization may be expected to begin in 48 hours,
Suchi polymerization in non-ferrous storage cons




tainers can be prevented by the addition to the
Viayl Chloride Monomer of phenol inhibitoss in
the range of 40-100 parts per million. It is neces-
sary to remiove the inhibitors before it ¢an be
uscd in polymerization reactions.

STORAGE IN CVLINDER

Viznyl Chloride Monomerin eylinders of 3, 15 and
200 pound capacities are available from Monsaato,
These shoulc be stored in an upright position out-
side buildings in an isolated, well ventilated area
wiich is protected frowm the sun’s rays. Cylinders

should be secured to, prevent their falling over, .

and valves and safety devices should be protected

" fram accumulation of grease, dist, water, ico, saow
or other {oreign matter. All other safety precau-
tions for storing and handling 8ammable, liquiBed
gases io cylinders should be adhered to.

LSADING AND UNLCADING TANK

CARS, TANK TRUCKS, AND CVLINDERS

There are several satisfactory methods for un-

loading tank cars and tank trucks of Vinyl Chlo-
ride Monomer. The user should consider tho meth-
od e thinks most convenient and economical in
view of his own particular situation.

Vinyl Chloride Monomer tank cars may be un-
loaded by applying inert gas pressura to the gas
izlet lines. This forces liquid out the liguid outlet
Iine of the car and into the storage tank. Cyliader
nitwsgen may be used for this purpose. A variztion
¢ this is to pump Vinyl Chloride gas from the gas
line on the storage tank into the gas line of the car,
The diference in pressures efected by this opera-
ton will cause the Jow of liquid from the cuwr to
the tank. It should be pointed out that care must
be taken not 1o exert pressure within the gar ia
excess of its rated working pressure.

Ancther method of unloading tank cars is to
coznect 2 line from the gas line of the car to the
gas line of the storage tank to maintain equal vapor
Dressuras between the two vessels. Liquid mono-
mer can then be pumped from the carrier to the
storage tank. This procedure can also ce used
without the vapor cgualization line; however, care
must be taken that heat and pressure in the storage
a5 S0 not become excessive.

Viay. Chlodde Monomer tank cars should al-
ways be left with a positive pressure inside them
aiter unloading. Air must never be allowed to

same provisions for unloading tank cars apply to
the unloacing of tank trucks.
Vinyl Chleride Monomer cylinders may be dis-

" charged by placing them in a water bath which .

is at a temperature of 50°C, (122°F.) to increase
vapor pressurc. Heat should not be applied to
cylinders by other means. Air should never be

allowed to enter cylinders, and they should always”

be returncd with positive pressure in them. Users
should not attempt to refll cylinders.
More detailed instsuctions for the unloading of

tank cars containing fammable liquids is con-

taincd in MCA Manual Sheet TC~ and in ICC

regulations, See. 74-560 to 74-563 inclusive. Mons

santo will also assist in any technical problems

concemming unloading of Vinyl Chloride Monomer. .

'

AFETY PRECAUTICONS
Viayl Chloride Monomer has explosive limits

“of 4 to 220% by volume in air and a flash point of

—108.4°F. (open cup). It is classified by the In-
terstate Commerce Commission as a flammable

Yiquied gas. In general, all precautions for the

storage of flammable liquified gases should be
obscsved for Vinyl Chloride Monomer.

Vinyl Clloride Monomer has a sweet character-
istic odor; however, its irritating elfect may not be
sufficient 0 wam of the presence of dangerous
conceniradons. It is generally recommended that
concensrations for an eight-hour work day not ex-
ceed 300 parts per million by volume in air. In

cascs whaere concentration of vapors may be ex- -
cessive, cnly persons with approved respiratory -

equipment should be allowed to eater.
Viayi Chloride Monomer cylinders may be heat-

ed by means of a S0°C, (122°F.) water bath to

facilitate discharge of monomer by its vapor pres-
sure; however, heat should not be applied by any
other means. Heat shoui. uever be applied by any
meaas to a Vinyl Chloride Monomer tazk car or
storage tunk.

Air sheuld never be allowed to enter cylinders,
tank cars or storage tanks. Cylinders and tank cars
should always be left with a positive pressure aiter
unloading,.

All equipment handling Vinyl Chloride Mono-
mer at normal temperatures should have a de-
signed working pressure of 100-150 psi. Any
system which may be closed at anytime with Viny)
‘Chloride Monomer in it should have duplicate
relief valves installed. All equipment should be
of seel, and no copper or copper-bearing alloys
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should be zllowed to contacs Vimyl (Chlazide
Monomer cither in its liquid or vapor for: as

highly explosiva copper acetylides may be formed.

all cy....\.c.... tank cars, 8ll lines, storage tanks,
cte, handiing Vinyl Chloride Moncmer skould be
arcunded.
Vinyl Chloride Monomer should be handlad in
well ventlated areas removed from dangers of

‘open Sames, beaters, sparks, and cther sources of

izniton. In carrying out operatoms around ster-
age facilitics, only explosion-proci motors and
non-sparxing tools should be used. Buildings hous-
ing processing facilities should Be completely ex-

plosio*’x-r‘roof '“'ire-ﬁﬂh""ng equigment shou'd be -
Cevall

2ble to persons working in wmose areas, Car-
Loa doxide and dry chemical extinguisher; are
suitable. ’
Vinyl Chloride \Icmome. itself is not abscrbed
by 2w sk:a, however the phenc! inhibitor is ab-
sorSed by the skin and may cause severe skin
‘..":'::.':.‘JO" and burms if portions of tZe skin exposed
uid monomer are not Sushed nro.ascly
induding ia
Zanding may re-
spiliage. Clothing or. bancages contami-

with wazer, Protective equxpme

goggles, should be worn where Za
..h— .‘

Lt &l DosonG OUr Enatro. 13

nated with the liquid monomer should be Lnmedi-

ately removed to prevent freczing of the skin or
frostbite caused by evaporation of the monomer
in contact with the skin and to preveat the irritat-
ing cffcct of the phenol in contact with the skin.

High concenration of Vinyl Chloride Monomer

vapors cen cause dizziness and anesthesia. Persons

displaying those symptoms should be immediately -
" removed to an uncontaminated area and the ap-

propriatc £rst aid treatment given. A physician
should be called at once.

Areas where Vinyl Chloride Monomer is han-
dled or stored should be plainly posted as fire
hazard areas, and employees should be thoroughly
indoetrinated in the safe handling and fre fghting
procedures for Vinyl Chloride Monomer and in
irst aid procedures to be performed in cases where
persons are splashed with liquid monomer or show'

signs of being affected by high vapor concentra- -

tions. These £zst aid procedures and handling and

fre ﬁgncnﬂ procedures are rather thoroughly out- -

lined by the Manufacturing Chemists’ Association
.in their Chemical Safety Data Sheet SD-36, and
it is recommeaded by Monsanto that all users of

Vinyl Chlozide Monomer follow those precedures.

o ———— - -
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RN { N ci a aical cné Physical Data -
BEEERE l RN :
'3 . tL . : Ca .. :
Structural Formula: CHz:CHCL ' Heat of Vaporization:
Molzcular Weight:  62.50 | ' AHesS5 Wmol at 13.9°C,
P Il Crmpn, il . - A
-hys..:a‘ satos C:'!.s stordinary temporature and ‘ Zstimated Latent Heats of CoH,Cl
presseros Liguid in cylindess or other pressuto
vessels at room temperature - Latent Heat
: « Temp. (Clapeyron's Equction)
Color of Gas:  Colorless , °C, ccl/g keal/mol
Oder of Cas: Plezsast, swaet S =20 " g4 5.52
Reactivity: Dolymerizes in presence of aiz, sune 0 8L¢ .07
ligkt, oxygen, or heat, otherwise quits stabla 20 A 4.85
Comosivity: Non-corrosive at msormal tempera- ' 50 701 o ‘4'38
ture when freo of moisture, Accelerates coz-
rosicn in contact with H;0 at elevated temp, Ignition Temperature autogenous.
' 472.22°C. (882°F.) (Vapors above at -60°C) .
Boiling Point: =18.9°C, (T.0°F.) _ Dy
Hygroscopicity: None - . * . Index of Refraction: 138 at 15°G. ' g
Critical Pressura: 52,7 atm. '
Vaper ity: .
Critical Temperatuse:  158.4°C. (817°F.) - apos Density: 213 (Alr = L%0) -
Zatropy: $° = 83.06 cal/°C./mol ' Liguid Deusity: | .
Explosive Limits: 4229 by volume o Temp = L*‘?“"d/D“"""‘y
°C. . g/cc
e Dalea, LTO0 _1 5.4°F. . —ee et
Thaskh Point:  ~78°C. (~108.4°F.) . 550 0.0652
Freezing Doizt: —153.71°C. (~245°F.) 130 0.5443
Tsat of Combuson (Gross): 13.48 . 0.9223
GCas:  2852.8 keal/mol (constant pressure) 28,11 0.8833 4
Zeat of Tomnaton: 39.57 ' 0'5233 .
AHELL=T75 a keal/mol {gas at 25°C.) 48.20 0.8535
4.1 keal/mol (liquid at 18°C.) 30.01 0.8310
Heat of Fusions . .4 (g/ce) == 0.8471 —0.001746¢ (°C.)
A = = 1131 keal/mol at ~156.7°C. =0,00000324t*

I]‘ \//r
. : "
MONSANTO CHEMICAL COMPANY Lj Monsanto|
~Hydrocarbons Division. o $t. Louis, Mo. Vu‘___g
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So.u: ity in;

Water R '

Aleohol
t‘ . CA

Kerasene
"Heavy Sclveat”

Slightly Saluble

_ Soluble

Vezy Solubdle |
Solubla
Solublae

Dichlozoothano and Ethyl Alcozol:

C.H.,0H

Pf&':-. CQH‘CI:;

mm Hg  g/100 ¢
400 232
2C0 18,7

200

160 385

Specifc Hoat of Liquid:

105 805

of solvens (0°C.)

172
121

378

0.27 eal/g/°C. or BTU/Lb./°F.

SpociZe Heat of Vuno.:

Temp, .
- Ya
el
25
160
ey
a7
a7
407
)

:r.:.d.. i Gl U wI¢ OUYORU our CONLIOL,

Specific Head
czl/g/°C.
0.208
0.249
0.255
0214

0.55
0.238

e

Specific Volumo.

Estimated Speeifio Volume of
Saturated Vapor of Vinyl Chlorice

Temp,
°C.

p—

=30
s —20
0 .
20 .
40
60

. Vanor Pressure:
Temp.,
. =28.7%
. —10.61
C =137
552
25.72
30.72
20.34

" 449.60

Specific Volums

z/g

635

. 418 -

198 ,

103.4 ' .
. 603 '
38.2

Press. Press.

em Hg aim
39.56 0.52
§1.78 0.88

122.48 : 161

158.20
302.70

2.08
3.98
5.81

759.50 2.99

" Log p == 0.8420 ~1150.9/T 1.75 logT
—0.002415T : .

D = atm. absolute |

T == temp. °C. absolute

Viscosity:
Liguid:

0.281 centipoises at =20°C.
0.263 centipoises at —10°C.

adamaation contanet in this bull chin 1, te our hest nowicd ze, trua and accurate. bat eil ru:nmmrndumm or wugscstions are made withoul Suarantee. since tie
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Hanulfacturing Chemiste® Assosiation, Ine.

Vinyl Chloride

£4.3.5 Valve protective caps should be kent
S ers except when the ¢ylinders
. !

cizeharge.

£.2.86 Cylinders must not be filled except by
= with the consent o the owner, 2nd then only
in accorcance with the Regulations of the In-
erstate Commerce Commission.

£.2.7 No attempt should ever be made to
mii gases or liquids in a. ¢ylinder..

a.4.L  Applicable.instructions for unloading

¢ cars containing flammable liquids are set
fortn in MCA Marnual Sheet TG-4. (Also see
ICC Feguictions, Ses. 74.5360 0 74.563 inciu-
sive, for unloading tank cars.)

4.4.2
%e Zoilowed and all ecaution markings on both
sides of tunit and dome should be read and
opserved.

24,3 Inthe event of a tank car fitting fail-.
re Or lea¥, the shipper saould be telephored
wirad' immediately for instructions (See

[«FR < +
i

o
~

Tank cars . should be electrically
L0 dissipate static or induced light-
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¢ zas line or compressed viny!
lne should be attached to vent
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o
.
.:[,»E}l
o1
e
4]
g

ARt LR L

1

YOGy v
41
]
1]
o
£
[«

"

C e
e
[ 4
o
In
(3]
o
3
o
=N
ot
i
®
.
Fp
£
tn
<
S,
5
=
04
[
<
"
el
j=H
o
*
12
5

H

X Gar o receiving tank.

Cylinder nizrcgen (inert gas) is often
used as the pressuring medium in the event
viny! chloride gaos is not availabla, Larger in-
$io.ations moy have & suction line connested
rom the SI6Tage Tana IO & COmMpressor--waich
discharges compressed vinyl chloride gas 2o
vent connaection on tank car. The pressure on
the car should never exceaed the service pressure
o7 whicn the sarety valve is set to aperate.

4.4.8 Some tank cars in vinyl ehioride serv-
. b .- - R | ., - .
re couinped with excess fow cneck valves.

of the discharge valves
vaives to close. IZ :his
et valve should be closed
aguaiized and the excess

4.4.7 Zositive vinyl chioride or inert gas
sressure sholld be left in car. No air should
e allowed t0 enier car (See 3.3.3).

- . . . !
zipper's instructigns should always.

at should be applied to the tank

5. STORAGE

5. 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-
avd is 500 ppm.

53.1.2 Vinyl chloride should always be
handled with full recognition of its Aamma-
bility. Precautions should be taken both to
keep the material enclosed and to eliminate
sources of ignition. If there should be any
unavoicabdle leaks, reliance must be placed upon
the elimination of all sources of ignition and

‘on the provision of sufficient ventilation o
keep escaping vapors at nonflammabie levels

{Sce 6.2).
5.1.3 CORROSION

Vinyl chloride is noncorrosive at normal
atmospheric temperatures when dry (moisture
frae). In contact with water at elevated tem-
peratures vinyl chloride accelerates corrosion
of iron or steel.

53.1.4 VOLATILITY

Vinyl chioride is very volatile and is a gas
at normal atmospheric conditions. Comntainers
used for handling vinyl chloride at atmospheric
temperature are always under pressure.

5.1.3 TEMPERATURE REQUIREZEMENTS

Inhibited vinyl chloride may be stored at
normal atmospheric conditions in suitable pres-
sure vassel.

Uninhibited vinyl chloride may be stored
either under refrigeration or at normal atmos-
pheric temperature in the absence of air or
suniiznt but only for 2 duration of a few days.
I for lonper periods, regular checks should
be made for the presence of polymers.

-

3.2 Conditions of Storaze

32.1 TYPE OF CONSTRUCTION

Al piping (including instrument ieads),
storage tanks, relief devices zand eguipment

emaicvaed to handle vinyl chloride should be of

stcel and designed to have a working prassure
of at least 100-150 psi with a salety facior con-
forming to the A.S.M.E. code for unired pres-
sure vassels or any code applying to locale of

planned storage. Shut-ofi valves and control.
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