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SUMMARY
\\\
Operating limits for heat treated catalyst preparation have been 5,

defined and a Tentative Process Report 15 being written. All |
equipment for the pilct plant catalyst manufacturing unit is on order \\
with start-up scheduled for August. \
\ AL
Flammability limit studies have shown allowable oxygen concentrations =
for 100% safe operation of exidative chloriration units to be so low
that 2 different feed system will be necessary. Work on redesign,
to give separate injection of oxygen and ethylene in the catalyst bed,
has been started in the lab. The redesigned system is expected to
give beiter economics in CEV as well as reduce operating hazards.

EDC cracking to 997% conversion in the presence of cracking inhibitors
has been achieved using garnet as a catalyst. A detailed economic J
evaluation is being made. T

The cause of high HCI content in VCM tank cars at Springfieid has been
found to be stratified layers in the rundown tanks, spheres, and tank cars.
Muiti-level samples are being taken from tank cars for gquality control
and mixing studiessare in progress.

Springfield reports that the cause of the paste resin coagulation
problem 1s concentration of unknown impurities 1n a free water-phase
which collected in their storage tanks during May. Study of the
impurities present in the water at Springfield and the water at Texas
City are in progress.
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to simulate 2 specirum of impurniiies and determine if there 1s
cne present that migkt give problems

JLR

pore

n the cracking step. To
date, no impurity has been found that inhibits reaction appreciably.
This i1ncludes an extensive amount of chloroprene - one of the better
inhibitors. Estimates would indicate that in our present chlorine
catalyzed crackers, a2 maximum of 5-10% conversion would be
achieved with the 2-1/2% chlorogrene in the feed. Using the
garnet catzlyst, 100% conversion was realized. Attempts were
made to make a very accurate material balance around the cracker
and a 98% closure was obtained. Work has been suspended on this
cracking operation nntil a detailed economic evalunation is
completed. Future work will depend on results of this evaluation,

-

Flammaeability Studies

Flammahility data obtained at Texas City were reviewed with Fenwal
in an attempt to determine why the ma.jor'diiferences tetween

Texas City and Fenwal data exasts, The only obvious difference

was in the i1gnitors used. Pictures of ignitor voltage drop taken
from an oscilloscope indicated the Fenwal ignitor takes about

ten times as long to discharge as does our ignitor, approximately
600 microseconds vs. 70 microseconds. Fenwal will do

additional work to chack their ignitor reproducibility. In any case,
no reason for not accepting our data could be found, itis much

more reproducible than Fenwal data and must be used.

Additional work has been done to determine the effect of temperature
and pressure on flammability limits for the systems ethylene-HCI1-O,
and ethylene-N,-O,. An increase in either temperature or pressure
decreases the allowable oxygen concentiration. Results are shown

in Graph IV and V. Extension of the study of these systems at 45
psia and 200°C has shown a deflection in the allowable oxygen
concentration between 10% and 19% ethylene when nitrogen is used as
a2 diluent. These data are shown on Graph IX., Mixtures of HCI

and N; as d&iluents have also been studied with results shown on
Graph VI.

Flammability studies have been extended to include three of the
impurities normally found in ox:dative chlorination feeds, methane,
ethane, and CO. Data are shown in Graphs VII, VIII and X. Graphs
I, I, and III were in last mcnths report. Two surprising things
were found:

1. Methane and ethane have very close to the same allowable

oxygen concentrations. Both have much higher allowable oxygen
concentrations than ethylene,
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— \
2. The relative efiects of HCIl and N, a2re not the same for each
material tested. HCI 1s the best diluent with ethane and CO, N,

the best with ethylene, and there is little difference with methane, \(
This suggests that reactions other than oxidation are taking place C}'} v
in the high temperature arc. Analytical data will be required to !

pin this down,

Possible ways of modifying the oxidative feed system to allow

operaticn with feeds which would be flammable are being considered.
Zngineering is designing a feed manifold for the EIF plant as one rethod.
Data on pressure developed, with various feed compositions, when '
feeds are ignited are being obtained for use in design of this system. :
Means of separate injection of feeds are being tested in the lab and

will be tested on a six~inch glass unit. This system is being

considered for Dept. 26. : \

Project 1043 - Oxidative Chlorination Catalyst Improvement

Lab work to deiine operating ranges for preparation of heat-ireated

catalyst continues. Tests to define limits of time and temperature necessary
to prepare active catalyst have shown a temperature of 450°C to 550°C

to be satisfactory with reaction time of 5-8 hours, Temperature as low

as 400°C 1s acceptable but requires longer reaction timme, Longer time

at temperature is not detrimental, at leasvup to 21 hours tested.

Cormmercial copper chloride has been tested (two sources) and found

to be satisfactory. However, grinding to a finer particle size than
commercial samples available was necessary. An attempt is now being
made to obtain commercial material which passes through a 100-mesh
screen (about 10% of present material 1s larger than 100 mesh).

A Tentative Process Report for catalyst preparation is being written.
Major equipment is on order and design work 1s almost complete. The
reactor should be fabricated and installed during June for testing in July.
Long delivery items are scheduled for July, which would allow August
start-up.

e ———

Project 1044 - VCM Quality, Cost, Capacity Improvement

Ouzality Improvement

Further HC! sampling and analysis technique studies have shown
stratification in rundown tanks, storage tanks, and tank cars to be the
cause for failure to consistently detect presence of HCl in the VCM.
Szmples of VCM 1n rundown tanks were taken by PTE from Apral

25 to May 2 in addition 1o the normal production samples. No

{ CBY 1022534
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sigmiiicant difierence Yetwéen Production and PTE samples ware
found (Table 1). Samples were tzken by PTE from three levels
of VCM in tank cars between May 5 and May 14th. The HCI
concentration was found to vary significantly between top and
bottom VCM levels in some tank cars, Table 2. Production
reported that sampling frequenily during a rundown tank transfer
showed significant differences to exist in HC) content of VCM
throughout the tank. 1ping mod:ifications were made 3/15 to
increase mixing in the rundown tanks by using the 200 GBM
transfer pump as well as the 70 GPM circulation pump. This
change was an improvement but did not completely mix a tank

in 13 hours as shown by production samples and tank car (3 level)
samples. Studies of equipment needed for complete mixing in
rundown tanks are in progress by PTE and Plant Engineering
with & propcsal expected by June 1. A recommendation was made
that Mater:al Handling sample each tank car at three levels for
HCl analysis (Done since 3/135)., )

n

pringiield Reseaxrch studias on the paste resin coagulation problem
show the cause to be impurities concentrated in a free-water

phase which appeared in their storape tanks, It was reported

that a small amount of this water added {0 a "coke-bottle"

test gave laboratory duplication of plant coagulations. Further

test work is planned to identify compounds present in the water

and to determane which ones cause the paste problem. The

VCM processed just prior to the finding of the iree-water was

a test car (MCPX 21014) made during a period of water surge

in the VCM product column while the VCM drier was being .
by-vassed. Exarnination of an apparent polymer in one of the

tank cars returned from Sprinagfield turned out to be a frozen

water ernulsion, This was taken {rom the middle of a tank car,

so we are evidently obtaining a material that i{s intermeadiate in
density to water and VCM. Degassing of this ice through liquid
EDC has resulted in the appearance of three or four unidentified
peaks on the chromatograph that has been developed for light-ends
znalysis. I these compounds can be concentrated, then identification
will be attemptied by MS-GC,

lant Enzineering 1s preparing a cost estimate for a second VCM
rier which would eliminate’'the once per week surge of water in
roduct VCM. The control laboratory was reguested to reactivate
he equipment and to demonstrate ability for water analysis on
roduct VCM samples,

ot s oo, 1

d
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Tank No.
2SS N,

TABLE I

Date, 1965

Time, Hrs,

4/ 28

4/28

1515
1600
1600
0625
0730
1430
1620

0600

CBy

102253,
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TAZSLE II

o
-]

I Sammvples From Tank Car

Car No. Date, 1565 Gzuge-Rod Positions Test Tube
(Normal) (Lowest) (Car Bottom)
vpym HCI rom HCL ppm HCI

MCPX 21002 " 5/5 <.1 <.1 <.1

MCPX 21000 5/5 0.3 <.1 <. 1

MC2X 21005 5/6 1.0 1.0 % No Sample

MCPX 33002 5/6 <.1 0.3 <.1

MCPX 21607 5/7 <,1 <.1° 2.5

MCPX 33004 5/7 o< <.1 .o<.

MCPX 33015 5/10 <.,1 1.0 <.1

MCPX 33024 5/£0 <.1 <,1 <.1

MCPX 33015 5/10 <.1 <.1 <.1

MCPX 33005 5‘/11 <.1 <.1 0.5

MCPX 33025 5/12 <.1 <.1 <.1

MONX 14934 5/13 <.1 <.1 % No Sample

MONX 14961 5/13 <. <.1 . % No Sample

MCPX 33010 5/14 <.1 <.t ' <.1

MCPYX 33003 5/14 <.1 <.1 <. 1

MCZX 336056 5/17 <.1 <.1. <.l

All samples were clezr and colorless with no suspended matter except MCPX
33025 (5/12) which showed a small amount of suspended matter similar to
cigarette ash in the sample taken at the normal gauge-rod position.

¥ TUnable to tzke samples due to lezking fittings,

CBY 1022537
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Product VCM Column S:izhilisy

An 8 point Sanborn recorder 15 now oparaling to monitor temperature
profile and pressure drop across ine lower part of the column.
Occasional partial or complete flooding at the 40th tray or below
has been detected. Temperature records show a cycle of about
20 minute duration occurs most of the time but at varying
amplitudes with the flooding incidents being more frequent when
the cycle aniplitude is large. The pressure drop record does not
show the 20 manute duration cycle at all but often shows a rnore
rapid cycle of about 3 minute duration prior to onset of flooding
incidents. No connection between flooding incidents and control
of HCl 1n product has bsen found. Collection and observation of
the data will continue but little progress in analyzing 1t is

expected uatil after completion of work on HCI conirol.

Ostimization of Acetlylene Purificatnion . K

A

The review of the safety of handling acetylene at high temperztures
indicated that i1t would be safe to drop the reguired water concentration
in the acetylene 10 30% instead of the 42% previously specaified.

This relieves the resactor from h:ghly corrosive conditions and

will allow more leeway in keeping out of the corrosive range.

The acetylene purificatio ys:em was b*ought on siream on May 9th,
However, on*May 14th a tripou: occurred with indications of a

tube failure. Operating cata for this five day period 1s being
reviewed for other possible inter-related causes for the tripout.

Devt, 23 Caustic Avtomation

The system continues to operate satisfactorily. Report to be
completed in June. Project was closed out, :

Cracking VCM Column Control (22D7)

A PATE covering the insiallation of the 22D7 feed forward control
system 15 circuwlating for approval.

end Weight Recovary -

A brief discussicn wiin the Yield Department revealed that the
C,;H, in the acertylene puriiication recycle gzs is not being included
in the acetylene distribution bzlance due to lack of data, A

o1
o

CBY 1022538
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. 26 for maerer:zl balanc 1
calcx.lat.on in m:c«.\/.a.y. Czleculations will be compleve by end of
monta. TWwo more material bzlznces will be made in June to
determine reprocuctbility and stream compeositions at current
standard! operating conditions.
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Work will begin :n June orn 2 computer program to make material
calance calculations in Dept. 26. Target date for completion of .
program is July 15.

In view of the flammab:lity report of last month, 2 recommendation
has beaen made that the ozerating department reduce the allowable
owygen concentration to 9%, which is about 1% below the allowzble
Lim:t as defined in last month'!s renort. Operation has been smooth
2t this lower oxygen concentration.

Cxicative Chlorwnation Ontimization

Collection of operating data has begun. Data correlation will
begin in June and completed by July 31,

Minor Approved Capital Projects

Job No., 12805 -~ 2241, EDC Crzcin

Q

-
o~
-

vraace Contrels

L

An extensive’study of the automeatnic Cl, co nwol systerm costs is
complete., A letter is being preoared describing the hustory of the
project from its wminal concept to the present, showing the effect
ol changes of the conirol systesn ~_e51gn on tne project costs.

it has been reported that anproval of the PATE supplemen

1s Imminent. Work will resume as soon as oificial approval is

re celved with installation compiete by August 31 and the project
compleie by Sentember 30,

2r maksa a’.;‘::ov.ch ligrtl er in April, is being heldin 5 lbs
? - -
ced V\.,\/ *a.'zg by manual Cl, control. See Figure

JoB No. 14838 - Pilot Plzat Catalvs: Manulacturing Unit f ikj
\‘ -

Touipment 13 on order with eleciric heater and m;-e'as scrubber

scheduled for celivery in ecarly July. The reactor will be shop \

izbricated. Dismaniiing azs been completed. Stari-up is \

schecdulad ZJoxr Augus:t. '

Nzt Job on Arenda

. . . . ! CBY 1022539
Vizyl chloride Irom ethane pilot plant design, i

v e wmmsdar e enm em e - w
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Jg. C. Parks, 7. . Shirley cnd W. . S.z:en attended the Southwes:
e e L 2 g Taa “ae = -l . T - 3 - =

Area Conierence on Indusirial Rolations in Houston on May 13 and 14,
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SUMMARY OF MAJOR PROJECTS APPROVED - May 31, 1965

Authorized Estimated Target Date
Appropriation  Expenditurces of IPlant
dwle Start-up
Reactivated Osndatlive 8 230, 000 $ 234,153 January, '03
Chlormmation TNacihtes
TOTAL - VINYL GHLORIDT 230, 000 234,153
SUMMARY OF PATEIS APPROVID . May 21, 1965
YIRYL QORI
22]{1 Chlc rine Contaols 42, 000 42,104  Scpt. 1964
Pilot Plant Cafalyst 4,000 Aug. 1965

Manufaciuring Unit

30, 000

Predicted
1’Lant

Startup

Comments

In opcration

3rd gtr. 165

Aug, 1905

csy

Catalyst level indicator was
ordercd in May. Tlua will
complaic mmstallation of »
facilaitics for this projoct, /ﬁ)
overrun of no wiore than 5% 1.
expecicd.

Supplement for $13, 900
circulating now, ;

Lqupment ordercd  Major
items scheduled for carly
July delivery.

- . L
1022542 \\J =
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