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Section 632,0 Process Details for Opalon 600-Series Homopolymers

632.01 Summary

This procedure describes polymerization of
Opalon 600 Series PVC homopolymers in 3700-
gallon glass-lined reactors. Summary of
polymerization conditlons is attached,
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632.0; Summary of Polymerization Condtlons

¥A., Formulation & Measuring Technlque
1. VCM Meter
2. Water-kettle charge Meter

Water-B 1 charge vol. & meter
‘'Water-L202 charge Meter
3. B-1 Welgh
§, ¢c-1 Welgh
5. LoOp Welgh
6. DAM Volume
7. TCE Welgh
8. Antifoam Valume

B. Water Temp. During Purge

Vacuum Purge, Minutes @ Boll

D, Batch Temp. During L2022 Addition

‘E. Reaction Temperaturé

F. Maximum Heat EKlck
1. Full Cold Water-Temp. rise
2. Water Injectlon .

G. Final Vent e

H. Agitator Speed, RPM 1. 88 Bldg.
2. 92 Bldg.

¥*The exact batch formulation and reaction temperature

P Id
L
.

Operating Supervisor, on a dally Instruction card,
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660 - 650 630 | 610 600
11,000 lbs. 11,000 1bs. 11,000 1bs. 11,000 1lbs. 11,000 1bs,
1700 gal, 1700 gal. 1700 gal. 1700 gal. 1700 gal,
130 gal. 130 gal. 130 gal. 130 gal. 130 gal.
200 gal. 200 gal. 200 gal. 200 gal. 200 gal .
7 1bs. 8 oz.| 7 1bs. 4 1bs, 3 1lbs. 3 1bs.
30 1bs. 2 oz) 30 1bs. 2 oz! 27 1lbs. 8 oz) 22 1bs, 22 lbs.
25 1bs. 5 0z} 25 1bs. 5 ozl 16 1bs. 8 oz 21 1bs. 25 lbs. 3 .
1000 ml. None None None None Z.
None None 50 1bs. 185 1lbs. 308 1bs.
Sterox 110 Sterox 110 Hallco CPH Nopco NXZ Nopco NXZ
L qts. max. 4 qts. max. ~-35N L gts. max. b qts. max.
3 gqts. max.
54-61°C 54-61°C 58-61°C 58-61°C 58-61°C
5 5 10 10 10
Yg-52°¢ 4g-52°C Below 57°C Below 57°C Below 5T7°C
53-1/2°C 54-1/2°C 59-¥2°C 59-1/2°C 59-1/2°C
64°¢c 64°¢ 66°C 66°C 66°C
+ 1°C + 1°C + 1°C + 1°C + 1°C
57°C 57°C 62°C 62°c 62°C
50 psig or Same as 660 |50 psig or Same as Same as
20 minutes ) 45 minutes 630 630
after TSpsig after 100psig
92 g2 g2 g2 92
86 86 86 86 86
for each kettle are speclifiled dally by the
S
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Muonsanto Company

STANDARD PROCEDURE.
Plant Springfield
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632.10 Raw Materials

632,11 Description and Hazards of Raw Materials

The raw materials normally encountered 1n the polymerization
area are listed below with a2 brief description of the hazards.
A more complete definition is written in Section 1160, Safety.

1., TCE + high heat . hosgene
(open flame) ?highly toxic)

TCE -+ caustic explosive mixfuye
(dichloroacetylene)

Lo0p + glycerine combustible material

Calcium Hydroxide (Lime) ' Heat and decompésition of
+ LoOp . Lo0o + possible fire

PDR-1 Doesn't normally support combustion, will
burn under application of heat and oxygen.

Caustic Causes extremely bad chemical burns, es-~
peclally to eyes, exothermlc (gilves off
heat) when dissolved in water.

Extremely flammable and explosive

Flammable liquid and vapors present explosion
hazard -- vaporization is slower than VCM.

DAM Not highly combustlble
Glycerine Will burn in presence of oxldizing agent

TCE Not flammable -- store in cool dry place.
Explosive at high temeratures.

Lo0o Extremely flammable -~ store in cool dry
place, Avold contamlnation with organlec
compounds, Avoild Spillage.

No fire but dust explosion hazard.
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STANDARD PROCEDURE. .

Department .. Vinyl Chloride Polymerlzation Sheets Page.... 4
TITLE _Standard Qperating Procedures For Opalon Suspension Polymerization

.................................................
---------------------------------------------------------------------------------

632,11 Description and Hazards of, Raw Materials (Cont'd.)

14, c-1 No fire or explosion hazard, but will
burn In presence of oxldizing agent.
Slipping Hazard.

15, Calcium Hydroxlide Not flammable, wlll irritate
eyes, nose, etc,

16. Dytol Siightly Flammable, Slipping Hazard

17. Nopco NXZ No fire, Slipping Hazard

18. Sterox 110 No fire,fSlipping Hazard

19. Halleco CPH-35N No fire, Siipping Hazard

20, Tetrahydrofuran
(Solvent) - High Flammable and Explosive,
. . Jrritates Eyes, Nose, etc.
Must be routlnely inhibited to
prevent formatlon of Peroxides.

21. Methyl Ethyl
Ketone (Solvent)-High Flammable, Irrltates Eyes,
, . Nose, etc. .

22, Cyclohexanone
(Solvent) - Moderate Fire Hazard, Slightly
. . Toxle Pumes, Irritates Eyes,
Nose, ete.

23. Acetone (Solvent) ~ Highly Flammable, Large Fume
‘ Concentrations cause Headaches
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TITLE .. Standard. Operating.Procedures. For.QOpalon. Suspension.Polymerizatlon

632.12 Raw Material Charge Measurement

A polymerization log sheet, Form MS-2444, is to be completely
filled out with all readings .recorded. A sample of the form
is attached. co

632.121 Vinyl Chloride Monomer Charge Quantity

Diue to density changes with temperature, it 1s necessary to
correct the VCM volume charge for VCM temperature as shown
in the following table:

Volume for 11,000 1bs, VCM

"VCM Temperature VCM-Volume (gal.)
1391
1393
1396
1399
1401
1404
1406
1409
1412
1415
‘1418
1420
1423
1426
1429

1432
1434
1437
1440
1443
1445
1448
1451
1454
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STANDARD PROCEDURE.

TITLE ... 3ftandard. Qperating. Pracedures. For. Qpalon. Suspension. Rolymerization

632,121 Vinyl Chloride Monomer Charge Quantity (Cont'd.)

Volume for 11,000 1bs. VCM

VCM_Temperature "”VCM Volume (gal.)
Ty ) 1ﬁ57 .

25 1459

, : 1462

25 1465

1468

1471

30 1374

31 1477

33 _ 1483

34 1486

35 1489

632.122 Vinyl Chloride Meter Callbration .

Accurate VCM charging 1s essential. Hence, VCM meters are
calibrated on a weekly basis using the procedures defilned
in Section 610.10.

632.123 Process Water Charge Quantitles -

The process water is divided between:

2&3 the initial kettle water charge

b the water used for dissolving and flushing B—l into
. . kettle
(¢) the water used for "delayed catalyst" injection into
. . kettle . .

(a) The correct initial kettle water dipstick charges
. . Wwithout B-]l are:

91-98 Kettles 3 inches
81-86 Kettles : 0-1/2,
87 Kettle 82-17/2

When the experimental tank in 88 Bldg., is used for B-1,
60 gallons less water 1s used for the initilal kettle

charge, .
‘ - ISSUED DECB 1968
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SDP 88-6328
............. 9 236.32.8-...

632.123 Process Water Charge Quantities (Cont'd.)
(b) The B-1 dissolving and flushing water charge consists of:

Dissolving 80 gallons
Flushing 50 gallons
Total 130 gallons

The cofrect dipstick for the charge water, B-1 solution
and flush is 4 inchesd less than the dipstick readings
given above, .

For measurement, the 100 gallon B-1 tanks are filled to
within 8 inches from the top of ‘the tank to obtain an
80 gallon charge., The 50 gallon flush 18 metered into
the tank. .

/

(c) PFor the "delayed catalyst" water injectlon, a total of
% . . 200 gal..of water are metered into the catalyst bomb.

632,124 B-1 Charge Preparation

The exact amount of B-1 1s welghed into a contalner and the net
weight 18 printed on the back of the bateh log sheet. Since B-1
absorbs moisture from the atmosphere, 1t is ilmportant that the
supply of B-1 be kept in polyethylene lined drums and the drums
be covered at all times when not 1n use. Use only the specifiled
lot of B-1.

63225 C-1 Charge Preparation

The exact amount of C-1 1s weighed into a container and the net
welght is printed on the back of the batch log sheet. The C-1
viscosity increases rapldly as the temperature drops and therefore
it is necessary to keep all C-1l 55~gallon drums in a warm storage
area. Be sure to use only the speclified lot of C-1l.

632,126 Catalyst Charge Preparation

The exact amount of Lauro&l Peroxlide 1s weighed into a container
and the net welght 1s printed on the log sheet. Again, use only
the specified lot of catalyst.
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STANDARD PROCEDURE.

Plant ... SPRINELAELG oo eoereeeseceeesesssereenes Number ..§.¥?.I.’...gg: ggB
Department ... Vinyl Chloride Polymerization Sheets Page....>... ?
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632.127 DAM Charge Preparatlon

Small variations in the amount of DAM charged cause signlificant
changes in resin specifilc viscoslity. Therefore, the exact volume
should be accurately measured in a graduated cylinder.

632,128 TCE Charge Preparatlon

The TCE weigh tank system is used to accurately charge the specl-
fied amount of TCE. The welgh tank is fllled and the red pointer
set at the weight to be delivered. The starting welght (tare
weight) and discharge weight (net weight providing starting weight
13 zero) are printed on the back of the log sheet. (Further details
in Sectien 612.10) ,

632.13 Dissolving and filtering B-1 - -

At least two hours before kettle 1s to be charged, start the B-1
makeup. A8 B-1l solution can be held indefinltely, prepare the .
next batch as soon as the tank is empty. ‘

1. Weigh the specified quantity of B-1 into a B-1
container and positlon near tank., Record lot
number on log sheet.

2. Add approximately 20 gallons - 2 to 3 inches above
bottom impeller of hot water - 75 to 90°C on tank
thermometer. -

3. Start tank agitator.

Slowly .add the B-~l to the hot water over a 1-2 minute
period taking care to avold excessive dusting of the B-1l,

5: After the B-1 is thoroughly wetted, 1-2 minutes, add cold
" water until outage is eight inches. Temperature should
be below 30°C.

6. Record time and lution temperature on log sheet.
7. Allow B-1 to mix and dissolve for two hours before

filtering, After two hours shut the agltator off to
avoid spillage.
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TITLE .. Standard.Operating. Procedures. For..Qpalon.Suspension..Polymerdzation

632,14 charging Water, B-1, C-1 and DAM

1. The instrument settings to be used during the water
charge are as follows:

A, 88 Bidg.
Batch Temperature Controller and Recorder
(BTRC)V..Il‘....‘-...Ill.l.....ll‘l..l. on Manual

Jacket Temperature Controller and Recorder
(JTRC) -------- L A R N A I A A N I LN B R WY} 62000

Charge Water Temperature Controller Set Point .... 58°C.

B. 92 Bldg.
Batch Temperature Controller and Recorder! CoT
% '(BTRC)-...HOQO lllllll .l.ll.l.l.ll..lll.OrIManual
Jacket Temperature Controller and Recorder
(JTRC) vvvvvvvnnnns . On Automatic Set Point ..... 70°C.
éhérgé Water Temperature Controller Set Point ..... T4°C.

It durihg the water charge these settings appear to be
unsatisfactory, adjust the JTRC set point and/or the
charge water temperature controller set point as necessary.

2., When the kettle 1s ready for polymerization (kettle has
been spaced, VCM is available, etc.) start addition of
hot charge water, .

At the start of the water charge, after the T on bottom

of kettle has been fllled with water, close the diaphragm
valve, and check plping downstream of the Durco plug valve
for indlcatlon of leakage (pipe would be hot). If pipe is
hot, and both valves shut, _notify kettle floor to stop water
charge and take actlon to correct cause of leakage. The
dump line check should be made before the start of the
vacuum purge.
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STANDARD PROCEDURE.

632.14 Charging Water, B-l, C-1 and DAM (Cont'd.)
3. When water charge is started, charge B-l by:

a, Pressurizing system between B-1 tank bottom valve
and ketile valve with water to 30 psBlg to be sure
of no leaks,

Pump B-1 solution to kettle.

Add 50 gallons (metered) of cold water to the tank
when 1 full to flush out system, Pump out flush
water while adding to tank. If a flush of more
than -80 gallons 18 necessary, .notify the kettle
floor so that a proper adjustment can be made Iin
.the amount of charge water, -

When usling the experimental B<l tank, the following
changes to above procedure shoéuld be followed:

Have steam on tank Jjacket whlle adding hot water
to 4 inches above bottom agitator.

Turn off steam before adding B-1l.

After the B-1 1s wetted turn on cold water to
Jacket and add cold water to tank untll outage
is 4 inches.

After pumping B-1 to kettle, shut off pump and add
cold water to tank to & level of one 1lnch above the
bottom impeller. Pump this flqsh water to kettle.

As soon as both the water and B-l1 are being added
(visually check through manhole), add C-1 and DAM (if
required) to the kettle and dog.down manhole cover,

Turn kettle agitator on high speed. (92 Bldg. only)

.15  Vacuum Purging

Check all kettle valves, except water and B-1 1f
belng used, are closed.
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STANDARD PROCEDURE.

Springfield | SDP 88-632 B
Plamt ............% PLADZRLEC LG s Number ..2.7".... 9@~%§213
Department .......... Vinyl.Chloride.Rolymerization ... Sheets Page.....11....

632,15 Vacuum Purging (Cont'd.)

2., Determine and record maximum vacuum controller level,
Do not proceed unless level 1s less than 3.5 inches
of mercury., Notify foreman 1f level is above 3.5 Inches,
Water must be flowlng through the precohdenser,

3. Open vacuum valve on kettle; manhole cover must be
closed at this time,

4, After adding B-1 and the specifled volume of water#*
the batch temperature should be in the desired range
54.61°C* for Opalon 660, 650 or 58-61°C for Opalon 630
10, 600) and approaching a constant temperature. If it
is necessary to adjust batch temperature affer water and
B-1 charges are complete, hold vacuum on kettle until
temperature 1s within specified range, then start time, - /

5. If the kettle contents are bolling, 1l.e., the vacuum
controller 18 reading less than the theoretlcal bolling
presgure listed below and the actual pressure is not
dropping faster than 0.2 inches per minute, hold the
vacuum for the specified boil time (5 min. for Opalon 660,
650 or 10 min. for Opalon 630, 610,.600), If the kettle
contents are not bolling, continue to purge.until a boll
is reached,and then hold the vacuum fér the specifled
boll time,

*#*Tf the system 1s under vacuum, complete the water charge
.in 88 Bldg. by: :

a closing Y-valve above flexible line
b close Durco valve on kettle ‘
c relieve vacuum in water line by opening valve below

. antifoam bomb.
d) release flexible line.

Ifr water meters are more than 30 gallons apart at end of
water charge:

a shut-off vacuum
b break vacuum through water charge line
¢ openmnhole cover and dipstick.
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Plant ....... Springfield Number ...SDE, 88-6323
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632,15 Vacuum Purging (Cont'd.)

For undercharge of water - add proper amount. For overcharge
of more than 3 inches on dipstlck, drain kettle .contents to
sewer and recharge,.

If only one water meter 1s operable, dipstiek kettle after
completion of water charge before dogging down manhole cover
and pulling vacuwmn.

Batch Temperature Theoretlcal Pressure at Boll
53,0°C 4,22 inches of mercury
53.5 4.32
54,0 4,43 {
54,5 4,52 - -
55.0 4.61 .
22.5 4,73
56.0 4,86 .
56.5 4,98
57.0 5.10
57.5 .5.20
58.0 5.40
58a5 5-50
59.0 5.60
59.5 5.75 -
60.0 5.90
60.5 6.00
61.0 6.15
61.5 6.3
62.0 6.45

6. At the end of the bolil close the kettle vacuum valve.
632.16 Charging TCE

1. At the end of the vacuum purge, charge the specified
amount of TCE from the weigh tank,

2, Print the discharge welght on the log sheet,
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SDP 88-632B
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------------------------------------------------------------------------------------------------------------

" ¢TLE . Standard Operating. Progedures For Opalon Suspensilon Polymerizatlon

632,17 Charging VCM

1. After completion of the vacuum purge, and TCE charge
(1f required) charge all the VCM to the kettle, Do
not use any recovered VCM unless directed to by super-
vision, "If recovered VCM is used reclasslifly batch as
defined 1n Section 632,31

2. As the VCM is added, the batch temperature will fall
off. Allow the batch temperature to drop to 49-52°C
for Opalon 660, 650, by cooling the jacket water, as
follows:

a. BTRC is switched to manual control,
b. JTRC 1s switched to automatic control,

¢c. The Jacket temperature 1s dropped to 48-50°C at o
the start of the VCM addition.

d. As soon as the batch temperature falls below 54°C
swltch the BTRC to automatic control and adjust
the BTRC set point to reaction temperature, This
will start to heat the batch and prevent the
batch temperature from dropping too low when
the cold water 1s added with the catalyst.

For Opalon 630, 610 and 600 control the batch temperature
by keeping the BTRC on manual and adjusting the Jacket
temperature to 50-65°C, As soon a8 the batch temperature
falls below 57°C, switch the BTRC to automatic control
and adjust the BTRC set point. to' reaction temperature,

3. During the VCM éharge, read the VCM thermometer and
determine the proper gallonage figure from the chart,
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TITLE ..Standard. Operating. Procedurss..Far..Opalon. .Suspension. Polymearization

632.17 _Charging VCM (Cont'd.)

4, When the VCM charge is complted, close the valve at the
VCM meter first, then the valve at the kettle to allow
the liquld in the vertical line at the kettle to drain.
Thls wlill lessen pressure bulldup problems caused by
thermal expansion of VCM,

5. Keep the Durco T valve and the Durco ‘Plug Valve down-

stream of .the meter open unless.it becomes necessary to
valve off for repalrs, /

632,18 Charging Lauroyl Peroxide

Before completion of VCM charge, charge lauroyl peroxide to the
catalyst bomb., :Both the overhead bombs and the bottom kettle
bombs are charged in the same basic manner,

1. Make sure water is flowing to the Jjacketed nozzle on
the kettle, Nozzle will bulld up with PVC if not
water cooled, '
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 STANDARD PROCEDURE.
Plant ............. SPRANELLEI. s Number .SPE. 38032

Depmrtment: Vinyl Chloride Palymerization ... Sheets Page...15........
TITLE .. Standard.Operating.Brocedures.Baor.Qnalon..Suapension. Polymerization

632,18 Charging Laurcyl Peroxide (Cont'd.)

2.

10.

11,
12,
13.

14,

Welgh out correct amount of laﬁroyl peioxide into contalner
and position near bomb, Recordthe lot number on the log

sheet.
Pour lauroyl peroxide through funnel into bomb,

Add water to bomb until level reaches the base of funnel
valves to dlsplace extra alr from the bomb,

Close the funnel valve, then close water injection valve.

Upon- completion of the VCM charge check the batch
temperature before charging lauroyl peroxide. For
Opalon 660, 650 the temperature should be below 52°C,
for Opalon 630, 610, 600 it should be below 57°C.

Open fuiiy the high pressure water line to the
catalyst bomb. Bomb pressure must Bg_gpove 175 psi.

Check bomb to make sure there are no visible leaks,
Open valve between bomb and kettle,

Meter in the specified amount of high pressure water.
250 + 5 gallons for Opalon 660, 650 or 200 + 5 gallons
for Dpalon 630, 610, 600.

First close valve between bomb and kettle,

Then shut off high pressure water.

Slowly bleed off bomb pressure to drain line,

Opeﬁ funnel valve and drain bomb.

632.20 Polymerization

632.21 Reaction Temperature Control

1. As defined in Section 632.17, Charging VCM, both the
BTRC and the JTRC are on automatlc control.
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STANDARD PROCEDURE.
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632.20  Polymerization (COﬁt:d.)

632.21 Reaction Temperature Control (Cont'd.)

2, 'The reaction femperature is controlled at‘the exact
- specified temperature (defined on Instruction Card).

632,22 Instrument Setting

1. The correct instrument settings are defined below.
Any deviation should be immedliately reported to Foreman,

Batch Temperature Controller and Recorder (BTRC) ... On automatic
Proportional Band .....eveeeecceonrocnsnacennses 18 = 20

Re’set a2 8 8B F & F.h b F PSR @ * &8 8 9 F KA S B E et RS YR 10
Derlvative ......oivvevernnnns teseesserrersensss 10 /
SQt POint [ IR I T AR B I N I I N N I I B R I I I B NN I I B BB B &t PQEOtiOﬂ tmpo -

Jacket Temperature Controller and Recorder (JTRC) ..., On Automatic
rrcportional Bmd AN E I I NI NI BN AN A BN R R B B AN RN N R B B AN B 10
’ Pnemtic LU I B N I K Y B BN NN TN N N B ] ?.Q [ I I BN BN NN B BN BNE BN BN Y BN B B 1 5'0

2. ihg correct instrument charts to be used are:

Batcﬁ.Temperature Recorder and Controller (BTRC) .. 898523 - 88 Bldg.
. . ) . . . & BOB629A - 92 Bldg.

Jacket Temperature Recorder and Controller (JTRC).. 898423

Vacuum Purge Controller 892282
632,23 Heat Kick Control

1. When the Batch'temperatufe starts to rise during the
heat kick, start full cold water at one degree above
the reaction temperature.

2, Start water injection for Opalon 660, 650, at 57°C.
For Opalon 630, 610, 600 start the water injection at
62°C. Use the minimum quantity of water possible, Do
not exceed 500 gallons. ‘

6 1968
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Springfield Numbey ..SDP 38-6325

92-6328

Depmstmsmt .Vinyl Chloride Polymerization  ......Sheets  Page. 1,
mStandlrd Operatxng Procedures For Opalon Su ispension. Polymerization

632.20 Po;x!grization (Cont'd)

£32.23 Heat Kick Control (Cont'ad)

3.

b,

5.

‘Turn off water injection at 2°C below reaction temperature.
Do not knock batch temperature too low.

Should reaction temperature rise agaln, water inject again
at the temperature specified in Step 2 and add only -the
remaining volume of water. Do not exceed a total of 500
‘allons of water for all combined injections.

If heat kick cannot be stopped and reaction temperature
reaches 66°C start the final vent immediately. It is
important that the batch temperature be prevented from
reaching 70°C to prevent partial batch coagulation,
Having started the final vent, complete the operatlon and
downgrade the batch according to 1nstruct10ns in Section

832,31

Near the end of the cycle, the pressure will start to
drop off. When the batch temperature is under control:

a. Shut off full cold water,
b. Switch BTRC to manual
¢. Control the jacket temperature - manually - so as to

maintain the batch temperature between 50 to §7°C
during the entire final vent.
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632,.2% Final Vent

1.

Begin the final vent at 50 psig or 45 minutes after 100 psig,
whichever comes first. (Note: for 660 or 650, begin vent at

50 psi or 20 minutes after 75 psi, whichever comes first).

STANRASD m

Pt . Springfield Namber .SD0_88-632B.
—=PERRR 92-632B

Depevtmans Vinyl Chloride Polymerization — _ ... Sheoln Page. 18

s SELM.QMQ.H nE. Broseduers For Qpalon. Suspens.is en. Palymerization

Listed below are the recommended antifoams along with the alternat

antifoams and the maximum amount of each which can be used.

Note that the alternate antifoams are not as effective and are to be

used only if the recommended antifoam is not available.

Produet Recommended Antifoam Max. Amt.. Alternate Antifoam

Max.

Amt.

&

oP.

6€0 Sterox 110 b qts. Hallco CPH-35N
650 Sterox 110 4 qts. Hallco CPH-35N
630 - Hallcod CPH-~35N 3 qts. Sterox 110

8l0 Nopco NXZ 4 qts. Hallco CPH-35N
600 Noccp NXZ 4 gts. Hallco CPH-35N

Prior to ﬁtarting final vent, add one gallon of antifeam to
antifoam bombs.

Pressurize antifoam bomb with nitrogen. Bomb pressure
should be 10 psi higher than kettle pressure,

Note: Make sure bomb pressure is 5-10 1lbs higher
than kettle pressure during vent.

. One minute before starting flnal vent, oPen antifoam valves

to kcttle for continuous addition during vent,
If foaming occurs, slow down rate of venting.
Do net exceed maximum amount of antifoam allowed.

After final vent is completed drop jacket temperature
to 48°C ‘
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632.25 Emergency Actlon

If for any speclfic reason there is danger of a set-up
batch, add one gallon of styrene monomer to the kettle via
the antifoam bomb, Speclfically, styrene lnjectlon should
be employed for the following condltions:

1. Power Failure - See Section 637.0 Emergency Procedure;
(add 1/2 gallon of styrene monomer to each batch).

2. Water Failure - same as above,

3, Mechanlcal Failure of Equlpment Causing Loss of Agltation -
If for any reason (such-as seal leak, spark generatlon,
motor .overload, excessive vibration.at both high and low
speed agitation, reducer failure, belt breakage) it
becomes necessary to stop agltation, lmmedlately add
1/2 gallon of styrene to the bateh,

‘_ Ir repairs.ca.nnot be effected in 30 minutes, vent off
remalining VCM with batch temperature reduced to 35-40°C.
. If repairs can be completed, start up agitation (by

jogging agitator on-off) and complete batch polymerization.

5. Suspending Agent Omlssion or Fallure - If the B-1 charge
18 accidentally omitted (or only partially charged) or if
the B-1 suspending agent.is destroyed by an impurity --
such as caustic -- batch set-up will occur. An early
indication of this problem is a sudden drop 1n the
jacket water temperature after only 4 to 5 hours of
aolymerization. A heat kick will follow immedlately.
1th these symptoms, add 1/2 gallon of styrene to the batch,
6. Dilscretionary Action - If for some reason batch temperature
and batch pressure show.abnormal performance, contact
kettle foreman. If he cannot be reached and it 1s your
opinion that a set-up bateh may occur, add 1/2 gallon of
styrene to. short-stop the reactlon.

632.30 Dumping Batches

632.31 Reclassification of Batches in Kettle

1. Downgrade to Code 6 (Technical Grade) for the following
reasons: - -
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632,31 Reclassification of Batches in Kettle (Cont'd.)
1. a. Batch is mischarged. _ '

b. Agitator is off more than 15 minutes after the L202
charge has been started. ,

c. Recovered VCM 1s used.

d. Heat kick exceeds 64°C for Opalon 660, 650, or 66°C
for Opalon 630, 610, 600.

e, Particle size is obviocusly too coarse.

632,32 Segregation of Batches

1. Complete wash-out of lines and slurfy tanks 1is required
between all product changes; 1.e., golng from 650 to 630,
660 to 650, ete.

2, Code 1 (A-grade) and Code 6 (Technical-Grade) are normally
kept completely.segregated. .If 1t becomes necessary to
dump a Code 6 batch into a partilally full tank, then the
entire contents are immediately downgraded to Technlcal-
Grade.

632,33 Dumping Batches and Flushing the Kettle

A. Opalon 660, 650, 630

1. Line up kettle to be dumped to correct siurry tank.

2, Start up dump pump on water and check line for clear,
unobstructed flow,.

3, If necessary, clear resin chips from dump stralner and
tank strainer before starting slurry flow.

L, Two men wlll station themselves at the kettle to be dumped--
one on the kettle floor and one at the dump valve, They
wlill both confirm that the correct valve 1s being opened,
before the dump valve 1s turned.

ISSUED DEC 6 1968 ‘
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L, 5.

FORM 126

Start dump as follows:

a. At batch pressure of O psig and with line to atmosphere closed,

open dump and shut off water to pump.

b, As batech level drops, the pressure 1ln the kettle will
decrease. When pressure drops below O pslg, open
line to atmosphere.

¢. Ten minutes after the line to the atmosphere 1s opened,
. open the kettle manhole,

If normal dumping is not posslble due to plugged dump line,
use "Siphon Unloading Technique", Section 639.70.

When .the slurry level 1ls such that the agitator blades are
plainly visible (600-800 gal. slurry left), stop the agitator
and place the Sellers rotojet in position. Pump 600 gal.

of high pressure water through the Jet. DBe sure jet rotates
and that the backs of the baffles are covered by the spray.

NOTE: Considerable attention must be glven to

I cleaning out all loose polymer before
proceeding with next batch. Resildual
polymer will result in an out-of-spec batch.

After 600 gal. of water have been flushed, stop jet and
insnect kettle, If no slurry remalns, direct flow from
kettle to sewer., .Start agitator and flush the front of
the baffles and agitator %turning)-using the high pressure
water hose for 2-3 minutes. Make. sure all loose resinis
out of the kettle since even a handful of loose PVC will
result in a high out~of-spec resin fisheye level,

NOTE: If slurry remalns in the kettle after the
| Sellers flush, pump this to the slurry tank.
When kettle 1is empty, direct flow to sewer
and proceed with high pressure water flush
for 2-3 minutes, being especilally careful
to flush clean the bottom of the kettle.
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632.33 Dumping Batches and Flushing the Kettle (Cont'd.)

A. 9, Line to and from the pump should be flushed 2-3 minutes
: after dump to prevent plugging.

10. It should be noted that meticulous kettle cleaning on a
scheduled basis 1s necessary to prevent excessive kettle
buildup which contributes to high flsheye level resin.

B. Opalon 610 and 600

1. Line up kettle to be dumped to correct slurry tank,
2. Start up dump pump on water and check for clear,
unobstructed flow,

3, If necessary, clear resin chlps from dump stralner and
tank strainer before starting slurry flow.

4, Two men will station themselves near the kettle to be .
dumped - one on the kettle floor and one at the dump valve.
They will both confirm that the right valve 1s belng opened,
before the dump valve 1s turned.

5. Start dump as follows:

a, At kettle pressure of O psig and with llne to at-
mosphere closed, open dump valve and shut off
water to pump.

b. As batch level drops, the pressure 1n the kettle
will decrease, When pressure drops below O psig,
open llne to atmosphere.

c. Ten minutes after the line to the atmosphere is
opened, open the kettle manhole,

6. If normal dumping 1s not possible due to plugged dump line,
use "Siphon Unloading Technique', Sectilon 639,70.

7. After the dump has been completed (no slurry remains in
kettle), flush the kettle wlth hlgh pressure water for
2-3 minutes in the followlng order:

ISSUED DEC 6 1968
STANDARDS DEPARTMENT

BY ci?c22§32;42é%;L
RSV0028369




STANDARD PROCEDURE.
Plant .. SPTANETIEIA Numb ... 5DF, §8-0328
Department ... Vinyl Chloride Polymerization Sheets Page....23....

................

TITLE ... Standard. Qperating.Procedures. For Opalon Suspension Polymerlzation

632,33 Dumping Batches and Flushiﬁg the Kettle {Cont'd,)
B. 7. a. Dome - especlally pop valves and catélfst nozzle.
b. Agitator Shaft - running
¢. Baffles
d. Walls
8. Flush line to and from the pump 2-3 minubes after dump
to prevent plugging.

SPECIAL NOTES:

1. Because #4 Kettle, 88 Bldg. has a raised lip on the dump
nozzle, resin is not easily flushed out. Therefore, after
Sellers cleaning and hosing the front of the baffles, connect
the charge water line to the kettle and add approximately 200
gallons of water (100 gpm) to create enough turbulence to
flush out the resldual resin retained by dump nozzle.

2. Sellers flushing results 1n a large amount of dilution
water belng introduced to the slurry hold system. This
normally will be no problem; however, when slurry hold tank
capacity 1s limiting kettle production, flush the kettle
with the Sellers after the batch has dumped, and direct all
the flush water fo the sewer,

3. If a kettle is Sellers flushed while the batch is dumping,
do not add any dilution water to the slurry hold tank for
that batch -~ none required.
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632.90 Process Adjustments

This section of the procedure 1s to asslst operating
supervision in making normal process adjus tments.

632.901 B-1 Concentration

The fdlloﬁing are recommended charges for the start
of an X-70 product run, based on B-l clarge being
used in X-75:

- X=75 Product 630 B-1 600-610 B-1
(660, 650, 669)
.. , B-1 Charge. Charge Charge
Less than 6# 3# 8 oz, 2# 8 oz,
6# to T# 3# 12 oz. o# 12 oz.

More than T# 4# 0 oz. 3# O oz.

Make all X-70 process B-1 adjustments in
4 oz, increments,

Reference: g, Carney 10/24/68

Supersedes SDP 88-632 A issued 4/22/6k ISSUED DEC 6 1968
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{

SUHIFT OPERATOR

KETTILE NO.

BATCH NO.

RESIN wrt.‘“‘""

- BLEND NUMBER
“L 0 VACUMM PURGING {Jves[Ino §rimMe B-1 cHARGED .
N .
9 O S Le. 0z. IS WATER FLOWING TO PRE~CONDT [] YES{JNO [TiME C-1 CHARGED
DLEND NUMBER VALVES 7O PRE-COND OPEN? O vestIno Jrive L20zcHARGED (
u|B-1 AMOUNT BY PASS VALVE 10 PRE-COND
A 8. oz, OPENT O a TIME DAM CHARGED
¥ BLEND NUMBER STEAM TO NORTH/EAST T on? [ [ VACUUM PURGE STARTED .
ejc-1 eORT " ,
. AMGUNT 8. oz. STEAM TO SOUTH-WEST 4T onN? [J [ VACUUM PURGE COMPLETED
. PLLND NUMBLR ARE ALL VACUUM VALVES 0
+l0AM POSIJ IONED O TCE CHARGED - }
: AMGUNT
L LB, 02. fMAX 1MUM VACUUM READING 1N [YCM CHARGE STARTED
BLEND NUMBLER -
: T1ME BATCH THEO.PR., | ACT. PR. BVCM CHARGE COMPLETED
TCE AMOUNT - TEMP. i i
i 18, 02, TIME BTC SWITCHED
BUEND NUMBLR
L REACTION TEMP. ¢
TROM TAHKS
e TIME FCW ON o
' TEHP . o -
c TEMP ,WHEN FCW ON %
AMEF, VWIRGIN. ——— e
GAL. : TIME W,1, STARTED
AMT LREC. VLM :
) GAL. . . TEMP., WHEN W.l., STARTED %
B-1 SOLUTION MAKE-UP & FILTRATION AMOUNT W, 1|,
TANK NUMBER if HIGHEST TEMP. DURING H,.K, o(:
TANK HOT WATER TEMP, 4 ¥ TIME B.P. AT 100 pst ,j)
TEMP, AFTER COLD WATER 6C : TIME FINAL VENT STARTED ~
TTME B=T MAD - ‘ T INAL VENT COMPLETED
€ B-T Maoe up ' HOURS BATCH READINGS ME FINAL VE LETE 5
LINES PRESSURIZED BEFORE CHARGE? BATCH BATCH JACKET [VEMP. AT ENC OF FINAL VENT C
TIM ;
TIME TO CHARGE B~ £ TEMP, PRESS. TEMP, AMOUNT OF ANTIFOAM USED QTS
MIN O
SYSTEM PLUSHED? — TIME BATCH OUMP STARTED
i . TIME BATCH DUMP COMPLETED
"IKETTLE WATER CHARGE -
' . SLURRY DUMPED TO TANKS/
TIME WATER CHG.STARTED ComENTs
TIME WATER CHG.COMPLETED - ]
METER RDG. CIPSTICH .
N .
WATER TEMP, o
C
WATLIt TENP.SET POENT
o
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