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CHEMICALS AND MATERIALS USED IN THE TYRIN CPE PILOT PLANT

PROCESS

AIR

CHLORINE

CHLORINATED POLYETHYLENE (CPE)
HYDROCHLORIC ACID

NITROGEN

POLYEHTYLENE (PE)
POLYVINYLPRROLIDONE (PVP)

TALC

T-DET N=9.5 (NONYL PHENOL 9.5 MOLES ETHYLENE OXIDE)
TETRAHYDROFURAN (THF)

SODIUM CHLORIDE -

SODIUM HYDROXIDE

WATER

MATERIALS OF CONSTRUCTION APPLICATION
- ALLOY 20 = - -
- _ CARBON- STEEL ; - - DRY CHLORINE
DERAKANE 470 . NEUTRALIZER SLURRY
- DEVOE 244 50% CAUSTIC

DRY CHLORINE T

JBA:
OH2

7/85

HASTALLOY C

DRY CHLORINE

MONEL 400 DRY CHLORINE

NICKEL STEAM-ACID, ALKALINE

POLYESTER NEUTRALIZER SLURRY

PTFE LINED WET=-DRY CHLORINE, REACTOR SLURRY
PVC WATER, VENTS

TANTALUM WET-DRY CHLORINE

TITANIUM WET CHLORINE

TITANIUM PALLADIUM
316 STAINLESS STEEL

WET CHLORINE
DRY CHLORINE, NEUTRAL RESIN

\CONFIDENTIAL
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MATERIAL
CHLORINE
CPE
HCL

N2

POLYETHYLENE
PVP

TALC

T-DET

THF

CAUSTIC, 50%

JBA: 7/85

0

PHYSICAL DATA

BP ~ 34.1%
VAP.P 82 PSIA @

SOLID CRUMB

BP -~ 116.7°C
VAP.P-0.5 PSIA@

GAS
POWDER _

POWDER

POWDER

LIQUID o
FLASH PT. 260°C

FLASH PT. 179

BP 145°C

PROPERTIES
SEE APPENDIX A
STABILITY

HIGHLY REACTIVE

20°C HALOGEN

DECOMPOSES
AND EMITS HCL
AT HIGH
TEMPERATURE,

CONTACT WITH
METALS MAY

LIBERATE H2
GAS.

20%

HIGHLY STABLE.
ASPHYXIANT.

FLAMMABLE. - T -
DUST EXPLOSION
HAZARD.

SEE APPENDIX B

HYGROSCOPIC.
NON-TOXIC. o
STABLE TO 225°C
(DSC) ~

INERT TO
PROCESS CONDITIONS.

STABLE TO 400°¢C
RCL 1079
APPENDIX C

FORMS EXPLOSIVE
PEROXIDES FROM
PROLONGED EXPOSURE
TO AIR.

INCOMPATABILITY

MANY ORGANICS
NH3, H2

MOIST OR HOT
STEEL, FINELY
DIVIDED METALS.
TITANIUM WHEN
DRY. '

BASES AND
MOST METALS.
OXIDIZING
MATERIALS

CONCENTRATED
OXIDIZING OR
REDUCING AGENTS

STRONG BASES.

REACTS WITH
WATER, ACIDS,
SOME ORGANICS,
AND AMPHOTERIC
METALS SUCH AS
ALUMINUM.

DO 005208
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PE + CL2 ~
HCL + NAOHR
T-DET + CL
T-DET + 50
TALC + CL2
TALC + 37%
TALC + T-D
PVP_+-HC£
PVP + PE -

PVP + TALC

REACTIONS

SEE APPENDIX D
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) e —————

$ NAOH =———ecr—am———
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HCL

ET ~——eo——ar——ee——-

— — A ——— . —— . T . . —— -
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> CPE + HCL

> NACL + H20

> NR

> NR

> NR

> NR

> NR

> NR

> NR

> NR

T0 250°C
To 200°C
T0 250°C
To 230°C

ro 400°C

To 250°C

10 250°¢

ro 250°C

AHR = - 1070 BTU

AHBR = - 34182 BTU

PVP 4+ T-DET —-v-eo——mm——a————

PVP + PE + T-DET

JBA: 7/85
OH4

—————— T —— . ———

» NR TO 250°¢

s> NR TO 230%

LBCLZ

LBMOLE
RCL 1081

RCL 1082
RCL 1070
RCL 1072

RCL 1068

DTA = ‘f - -
DTA
DTA
DTA

DTA
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REACTION

T > EXOTHERM DTA
BEGINNING 30°C
PEAK 85%
END 115°¢
PRESUMED REACTION
H H H20 " H T H
x \ | l |
C c + CL2 =~==)—C C c o
| 1 I | & |
H N H N\\ N
cH2 -0 Tuz I-o énz
CH2——CH2 -  CH2--CH2 _ T énz - - )
| b
PVP
1 «0

1 PREFERRED CHELORINATION

2 ACID HYDROLYSIS

SITE

CHLORINATED PVP IS KNOWN TO BE THE ACTIVE ANTIAGGLOMERATION AGENT.

JBA: 7/85
OHS
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MATERIAL COMPATIBILITY — GENERAL PROCEDURE

IT IS STANDARD PROCEDURE TO REPLACE A FITTING OR PIECE WITH ONE OF

IDENTICAL MATERIAL UNLESS OTHERWISE INSTRUCTED BY THE ENGINEER IN.

CHARGE.

A MAJOR CONCERN IS PREVENTING THE CONTACT OF TITANIUM OR TITANIUM
PALLADIUM ALLOY WITH DRY CHLORINE. TITANIUM FITTINGS AND PIECES ARE
COLOR CODED PURPLE AND KEPT IN A DEDICATED, LOCKED CABINET.
CHLORINE'’S REACTIVITY WITH TITANIUM, ORGANICS AND OTHER MATERIALS IS

FREQUENTLY STRESSED IN SAFETY MEETINGS.

ALSO, ALL LUBRICANTS, ANTI-SEIZE COMPOUNDS, ETC. THAT MIGHT COME INTO
CONTACT WITH CHLORINE MUST BE CLEARED BY THE ENGINEER IN CHARGE (SEE

APPENDIX E).

JBA: 7/85
OHé
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JBA:
OH7

1/85

POLYETEYLENE LOADING

PROBLEM

DUST EXPLOSION

SAFETY MEASURES

1. SMALL AMOUNTS OF POWDER
(20 LB) ARE USED.

2. STORAGE BOXES HAVE LID ON.

3. STORAGE AREA I3 WELL

VENTILATED AND OPEN.

4. GOOD HOUSEKEEPING PRACTICES

ARE FOLLOWED.

CONFTDENTTAL

DO 005212




Chlorine Vaporiz r/ Knockout Pot

scrubber -(—D
scrubber H ' P
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POSSIBLE PROBLEM

OVERPRESSURE

VAPORIZER

POSSIBLE CAUSES

HIGH TEMPERATURE
WHILE BLOCKED IN

WITH LIQUID PRESENT.

SAFETY MEASURES

1. NORMAL OPERATING MODE IS
VAPOR ONLY WITH OPEN VAPOR

LINE (120 PSIG) TO
CHLORINE PLANT.

. Nz
2. DOUBLE BLOLK BLEED/PURGE
WITH MANUALLY
BLOCKED PROCEDURE FOR

SHUTDOWN.

3. . FAIL-SAFE TEMPERATURE
CONTROL LOOP. AIR,
WATER, ELECTRICITY, OPEN
CIRCUIT FAILURE PROTECTED.
(CRIT. INST., QUARTERLY)

4. LIQUID LEVEL TRANSMITTER.
(CRIT. INST., QUARTERLY)

5. THREE PRESSURE INDICATORS. - -
6. REDUNDANT ULTRASONIC LEVEL
DETECTORS, FOUR LEVELS.

LIQUID PRESENT ALARM,
(BEING INSTALLED)
7. PRESSURE RELIEF TO

SCRUBBER, (CRIT. INST.,
SEMI-ANNUALLY)

CONF IDENT T AL
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NCL3 ACCUMULATION

JBA:
OH9

1/85

VAPORIZER (CONT.)

LIQUID FULL 1,

CHLORINE-AMINE 1,
REACTION

OPERATING TEMPERATURE
IS ABOVE DEWPOINT,

VAPORIZER IS ISOLATED BY
DOUBLE BLOCK AND BLEED/
PURGE WHEN NOT AT
TEMPERATURE.

LIQUID LEVEL TRANSMITTER
WITH HIGH LEVEL ALARM.
(CRIT. INST., QUARTERLY)

REDUNDANT ULTRASONIC LEVEL
DETECTORS, FOUR LEVELS.
LIQUID PRESENT, HIGH
LEVEL, AND VERY HIGH LEVEL
ALARMS. (BEING
INSTALLED.)

PRESSURE RELIEF TO - ~-
SCRUBBER (CRIT. INST., -
SEMI-ANNUALLY) .

VAPOR OPERATION MINIMIZES
FORMATION,

VAPORIZER N2 PURGED
QUARTERLY. (CRIT. INST.)

VAPORIZER STEAM PURGED
ANNUALLY. (CRIT. INST.)

CONFIDENTTAL
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VAPORIZER (CONTINUED)

REACTOR SLURRY * REACTOR PRESSURE 1. CHLORINE VALVES ARE
BACKUP TO HIGHER THAN BLOCKED WHENEVER
VAPORIZER VAPORIZER PRESSURE THERE IS NOT A
' POSITIVE CHLORINE
FLOW,

2, VAPORIZER OPERATING
PRESSURE IS 120 PSIG.
REACTOR RELIEVES AT
100 PSIG. :

3. VAPORIZER LOW PRESSURE
ALARM IS SET AT
105 PSIG.
(CRIT, INST., QUARTERLY)

JBA:7/85
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Vaporizer Knockout Pot

°

Scrubber —4—

Cl, Vapor J
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PROBLEM

OVERPRESSURE

JBA: 7/85
OH10

1.

2.

3.

REACTOR

SAFETY MEASURE

THE COMPUTER MONITORS PRESSURE AND AT 80 PSIG
IT GIVES AN ALARM AND REQUESTS AN EMERGENCY
TALC INJECTION.

ACCORDING TO PROCEDURE, THE OPERATOR BLOCKS
THE CHLORINE VALVE AND STOPS THE PROGRESS

OF THE TEMPERATURE PROGRAM AT 80 PSIG.

AT 90 PSIG, BOTH A SCAM ALARM AND A COMPUTER

HIGH PRESSURE ALARM ARE TRIGGERED.

4.~ IF NECESSARY, COOLING CAN BE APPLIED TO THE

5.

6.

" REACTOR.

THE REACTOR ITSELF IS RATED TO 300 PSIG.
THE 1.5 INCH RUPTURE DISK (0.5 INCH WOULD
BE ADEQUATE) WILL OPEN TO THE VENT AT 100

PSIG (CRIT. INST., QUARTERLY).

THE REACTOR PRESSURE TRANSMITTER IS INSPECTED
ON THE CRITICAL INSTRUMENT PROGRAM QUARTERLY.
THERE ARE TWO PRESSURE INDICATORS ON THE
REACTOR.

DO 005219
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PROBLEM

HIGH TEMPERATURE

DRY CHLORINE IN THE
THE REACTOR

JBA:
OH1l1

7/85

1.

2.

3.

1.

2.

3.

SAFETY MEASURE

THE COMPUTER TRIGGERS ALARMS AT FIVE AND TEN
DEGREES (CELSIUS) DEVIATION FROM SET POINT.

A TEMPERATURE INCREASE MAY BE ARRESTED BY
DECREASING CHLORINE FLOW OR BY COOLING
WITH THE JACKET.

THE COMPUTER AND INSTRUMENTATION USE ONE
TYPE K THERMOCOUPLE, A SECOND THERMOCOUPLE
IS AVAILABLE FOR MANUAL CHECKING OR SWITCH
OVER OF CONTROL IN THE EVENT OF FAILURE

OF THE FIRST THERMOCOUPLE,

THE REACTOR IS KEPT FILLED WITH WATER AT
ALL TIMES, INCLUDING BETWEEN RUNS.

THE CHLORINE FLOW IS ALWAYS BLOCKED WITH

__ AT LEAST TWO VALVES. IF THE CHLORINE FLOW -
WILL NOT BE.RESTARTED WITHIN A FEW HOURS,

A NITROGEN PURGE OF THE LINE IS INITIATED.

WHEN THE REACTOR WILL BE DOWN FOR A
SIGNIFICANT PERIOD OF TIME, THE VAPORIZER
AND CHLORINE LINE ARE EMPTIED. THE
VAPORIZER IS ISOLATED FROM THE CHLORINE LINE

WITH A DOUBLE BLOCK AND BLEED/PURGE, AND THE
CHLORINE LINE TO THE REACTOR IS PURGED WITH

NITROGEN. THE REACTOR IS STILL KEPT FULL
OF WATER.

CONFIDENTTAL
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PROBLEM

SEAL FAILURE

JBA: 7/85
OH24

SAFETY MEASURE

DOUBLE MECHANICAL SEAL WITH WATER AS

THE INTERMEDIATE PFLUID.

NORMAL SEAL POT PRESSURE 1S 205 PSIG.

SEAL POT HAS A LOW LEVEL ALARM AND A
LOW PRESSURE ALARM SET AT 145 PSIG
(CRIT. INST., QUARTERLY).

CONFTDENTTAL
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Neutralizer

5O 7% NqOH

e

LT

‘Derakane ‘_2_ Na
< pople

316 85
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PROBLEM

OVERPRESSURE

HIGH TEMPERATURE

OVERFLOW

RESIDUAL NAOH IN

DUMPED RESIN

JBA: 7/85
OH12

NEUTRALIZER

SAFETY MEASURE

ATMOSPHERIC VESSEL. FOUR INCH VENT TO

ATMOSPHERE.

NORMALLY OPERATED AT BOILING POINT OF
WATER.

TEMPERATURE CONTROLLED.

LEVEL CONTROLLED WITH POSITIVE PURGE

ON LEVEL TRANSMITTER. HIGH LEVEL ALARM.

AFTER NEUTRALIZATION IS COMPLETE, THE
RESIN IS THOROUGHLY WASHED WITH COLD
WATER TO COOL IT AND REMOVE ANY

RESIDUAL CAUSTIC.

DO 005%223
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Caustic Tank

Nevtralizer
235 ¥ Steam i T

-
i leytralizer

Caustic Pot -

Devoe
Lined
Carbon Steel

Li
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PROBLEMS

HIGH TEMPERATURE

HIGH PRESSURE

JBA: 7/85
OH13

1.

CAUSTIC TANK

SAFETY MEASURE

TEMPERATURE IS CONTROLLED AT 35°C.
VESSEL IS RATED TO 110°C.

HIGH TEMPERATURE ALARM AT 50°cC.

THE VESSEL IS PADDED WITH NITROGEN

AT 6~ PSIG.-_ - -
THE PSV IS SET FOR 15 PSIG.

THE VESSEL’S MAWP IS 20 PSIG.

CDNFIDENTIAL
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Fluid Bed Dryer

235 ¥ Steam _@

’
— o — . —— —
e
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FLUID BED DRYER

PROBLEM SAFETY MEASURE

HIGH TEMPERATURE 1. INLET TEMPERATURE CONTROLLED AT 45-60°c.

(CPE FIRE) o
2. HIGH TEMPERATURE ALARM AT 95°C.

TUBE BUNDLE CLEANQUT ON CRITICAL
INSTRUMENT LIST SEMI-ANNUALLY.

BED PLATE CLEANED REGULARLY AS NECESSARY.

ARC

GASING AND DECOMPOSITION AT 190°C
RUNAWAY AT 251°C AT LOW RATES WHICH -~

" DID NOT.CUSTAIN THEMSELVES WHEN TESTED

ro 300°¢.

DUST EXPLOSION CPE IS NOT CONSIDERED TO BE A DUST
EXPLOSION HAZARD BY ITSELF. THERE
HAS BEEN A PROBLEM WITH ADDITIVES SUCH
AS CAST. ONLY TALC IS ADDED TO THE
CPE IN THE PILOT PLANT DRYER.

JBA: 7/85
OH14
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PROBLEM
FLAMMABILITY

REACTION WITH
STRONG BASE

PEROXIDE FORMATION

JBA: 7/85
OH15

RESIN ANALYSIS - THF TEST

l.

SAFETY MEASURE )
ONE GALLON METAL CANS ARE USED AS PER S&LP

405.

IT IS HANDLED ONLY IN THE FUME HOOD.

DISCUSSED IN SAFETY MEETINGS. OPERATORS
ARE AWARE OF THE HAZARD.

RESIN IS HAND SQUEEZED TO REMOVE AS MUCH
LIQUID AS POSSIBLE PRIOR TO DISSOLUTION
IN THF.

THE CAUSTIC IS ADDED TO THE NEUTRALIZER
FROM A SEPARATE ONE GALLON CAUSTIC POT
IN ONE GALLON ALIQUOTS.

PROCEDURES PROHIBIT ADDING CAUSTIC .

DIRECTLY. . . . - - ' -~

WHEN A NEW CAN OF THF IS OPENED, IT IS
LABELED WITH THE DATE.

ANY OPEN CAN IS USED UP BEFORE ANOTHER
CAN MAY BE OPENED.

DURING THE PROCEDURE, WATER 1S ADDED TO
THE THF (PREVENTING PEROXIDE FORMATION).

THF, WATER WASTE ARE PLACED IN THE LAST
EMPTY CAN OR A SPECIAL PLASTIC CONTAINER
AND LABELED THF + WATER.

THE WASTE CONTAINERS ARE DISPOSED OF BY THE
PRODUCTION PLANT.

DO 005228
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12,
13.

14.

JBA:
QH16

TYPICAL PILOT PLANT RUN CHRONOLOGY

20 POUNDS OF PE, 250 GRAMS OF TALC OR 102 GRAMS OF PVP ARE WEIGHED OUT.
25 ML OF T-~DET ARE MEASURED.

THE T-DET IS DISSOLVED IN 189 POUNDS OF COLD POTABLE WATER.

THE TALC OR PVP, AS REQUIRED, IS ADDED.

THE PE IS ADDED AND ALLOWED TO AGITATE FOR A FEW MINUTES.

THE CHLORINE SYSTEM IS PRESSURIZED WITH CHLORINE AND PURGED OF
NITROGEN.

THE WATER IN THE REACTOR IS DRAINED AND THE PE SLURRY IS TRANSFERED
TO THE REACTOR.

THE REACTOR SLURRY IS HEATED, USING THE JACKET, TO 100°c.
THE REACTOR I8 VENTED TO THE DITCH.
THE REACTOR 1S COOLED TO 95°¢.

THE CHLORINE VALVES ARE OPENED, AND THE CHLORINE IS ALLOWED TO
FLOW AT 0 ~ .4 LB/MIN., AND THE TEMPERATURE IS ALLOWED TO'iNCREASB
AT 0 - .2° C/MIN. AS PER THE PROGRAN.

AT 115°C, 250 GRAMS OF TALC ARE ADDED IF THE PROGRAM CALLS FOR IT.
WHEN THE TOTAL AMOUNT OF CHLORINE (APPROX. 2265 LB) HAS BEEN ADDED,
AND THE FINAL TEMPERATURE REACHED (APPOX. 130°C), THE CHLORINE
FLOW IS SHUT OFF AND THE REACTOR IS COOLED.

WHEN THE SLURRY HAS COOLED TO 85°C, THE TRANSFER VALVES ARE OPENED
AND THE RUN MAY BE PRESSURED TO THE NEUTRALIZER WITH NITROGEN.

7/85
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15. THE REACTOR IS THEN REFILLED WITH WATER.
16. THE NEUTRALIZER INITIALLY HAS A 20 PERCENT LEVEL OF POTABLE WATER.

17. AFTER THE RUN IS IN THE NEUTRALIZER, THE LEVEL IS AGAIN DROPPED
TO 20 PERCENT.

18. THE NEUTRALIZER 1S THEN REFILLED TO 60 PERCENT ANDD HEATED TO 95 C.
19. THE LEVEL IS THEN DROPPED TO 20 PERCENT.
20. STEPS 16 AND 17 ARE REPEATED FOR 30 MINUTES.

21. WITH THE LEVEL AT 60 PERCENT AND THE LIQUOR HOT, ONE GALLON OF
CAUSTIC IS ADDED.

'

22. AFTER 30 MINUTES, THE RESIN IS SAMPLED AND IT'S PH 1S DETERMINED
BY USING THE THF TEST. -

23. IF THE RESIN IS NOT NEUTRAL AFTER TWO HOURS, AN ADDITIONAL GALLON
OF CAUSTIC MAY BE ADDED.

24. WHEN THE RESIN IS NEUTRAL, THE 20-60 PERCENT WASHING CYCLE IS
RESUMED FOR 45 MINUTES.

-25. THE SLURRY IS.THEN COOLED TO LESS THAN 45°C. -
26. THE SLURRY IS DUMPED INTO A SIPHON BARREL TO DRAIN.

27. THE RESIN IS THEN EXPRESSED AND LOADED INTO THE DRYER WITH 125 GRAMS
OF TALC.

28. COLD AIR AND NITROGEN ARE BLOWN THROUGH THE RESIN UNTIL IT IS DRY
ENOUGH TO FLUIDIZE.

29. THEN EHE NITROGEN 1S SHUT OFF ANDD THE AIR TEMPERATURE IS INCREASED
TO 60 C.

30. WHEN THE RESIN APPEARS DRY (THIS IS OBVIOUS WITH EXPERIENCE), THE
HEAT IS TURNED OFF AND THE RESIN IS FLUIDIZED WITH COOL AIR FOR A
FEW MINUTES.

31. WHEN IT IS COOL, THE RESIN IS DUMPED INTO A BOX AND TAKEN TO THE
LAB FOR ANALYSIS.

JBA: 7/85
OH17
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CHEMICAL

JBA: 7/85
OHl8

APPENDIX A

SAFETY CHECKSHEETS AND MATERIAL

SAFETY DATA SHEETS
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CHBMICAL SAFETY CHECKSHEET

To Be Completad By Any Users For All Chamicals

CHBMICAL | C.P\UST\C. 50°/, w[w

EXPLOSURE  (ppm) 2,“’/3

goILING POINT 233" F",

145" ¢

EXPLOSIVE LIMITS &[A

FLASH POINT Q’A

IGNITION TEMP, &/A

MELTING FO INT
vAPOR FRESSRE |,S pama H% at 20°C

CORROS | VENESS HieH

CHBMICAL REACTIVITY CHIGH)- LOW

STABILITY(To pH CHANGE, HEAT, LIGHT &00D

USING SAFETY CONTAINER Nlh

Toxic properTies ANOID INGESTON EY&ISVLL:J CoNTACT, INHALATION
, ¥ rd

PROTECTIVE EQUIPMENT TO BE USED:
MONOGOGGLES X FUME HOOD —
FACE SHIELD X ‘spscm PRECAITIONS A\IO\D AU—

GAS MASK E‘lﬂT SKIN CoNTACT.

SLICKER SUIT X WALL REACT W \N_AL\MWUA/
rsser soors X Tin, 2NC, BRASS, BRONZE
RUBBER GLOVES X

OTHER

HAVE YOU READ THE TOXICOLOG

THIS cipnicar  (ED)

Y SHEET ON

NO

RouP LEAER __ Diave P\‘S}Mf«l

USERS_S1GNATURE DATE
Woite2 ffWibhas 12/ Y
Ktos Lthtrnr 12 Ju) 24

/s “//J?/

N A
Jj{l'wbv i(f/ LA

1oler

I/J%r

IS THE CHBMICAL OR MIXTURE:

SUBJECT TO TSCA? @& NO

ON TSCA IWENTORY?  (FED N [(3[0- 13-'2.]

PLEASE CONFIRM WiTH SUPPLIER

USED FOR RAD ONLY?  YES (7))
IN COMPLIANCE WITH ALL NE TDENTTAL
TSCA RULES & ORDERS  YES o CO

po 005232
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CHEMICAL SAFETY CHECKSHEET

To Be Completad By Any Users For Ail Chemicals

CHEM ICAL CHLOQJN € weerns point - 191 °

-emro%u\és (ppm) {.0 ) VAPOR PRESSURE ‘3.”:‘ “‘g o.-i
Bt POINT . — 347 C C" 30° F) corrosiveness X TREME

EXPLOSIVE LIMITS NonE CHBAICAL REACTIVITY (FTGH)- Low

FLASH POINT NONE STABILITY(To pH CHANGE, HEAT, LIGHT GooOp
IGNITION TEMP, NonNeg

USING SAFETY CONTAINER N/A

TOXIC PROPERTIES __QNJ CAUSE BREATHING D\FF(CULT!GS:SKJM IRRITANION , DEATH

PROTECTIVE EQUIPMENT TO BE USED:

MONOGOGGLE S X FUME HOOD

FACE SHIELD . ~ . seeciaL mecntions e altached sheet

GAS MASK for additional inforwation

RUBBER BOOTS

X
SLICKER SUIT X
X
X

RUBBER GLOVES

OTHER

HAVE YOU READ THE TOXICOLOGY SHEET ON 15 THE CHEMICAL OR MIXTURE:

THIS CHBICAL?  (§ES) NO SUBJECT TO TSCA? © NO
GROUP LEADER  DAVe AlSjaar& ON TSCA INVENTORY? GED NO f‘l‘l'n-go-S]
USERS S| GNATURE DATE PLEASE CONFIRM WITH SUPPLIER
‘ 4 L_A',/d’ 4 USED FOR RAD ONLY?  YES ()
L2 -4/ P/ IN COMPLIANCE WITH ALL
Zzé /g ¢ TSCA RULES & ORDERS NO CONFIDENTIAL

}g/gr ‘BL ! 11‘ B/ DO 005236
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M ATERTIAL SAFETY 0D ATA 'SHEET PAGE: 1
DOW CHEMICAL UeSsAe MIDLAND MICHIGAN 48640 EMERGENCY PHONED 517-636-440C

EFFECTIVE DATE: G9 SEP 81 PRODUCT CODE: 16276

PRODUCT NAME: CMLORINEy GASEOUS HePoe MS0: 1122

INGREDIENTS (TYPICAL VALUES=NOT SPECIFICATIONS)
CHLORINE
SECTION 1 PHYSICAL DATA
"BOILING POINT: =29.3F (=34C) : SOLe IN WATER: 0.73G/1006 H20 @ 20C
VAP PRESS: 82 PSIG & 68Fy 20C T SPe GRAVITY: 1.47832F40C; 53.2 PSIA
VAP DENSITY (AIR=1): 2.49 332F40C : X VOLATILE BY VOL: 99.0 -~

APPEARANCE AND ODOR: AMBER COLOR = PUNGENT O0DORS: LIQUIFIED GAS
UNDER PRESSURES VAPORIZES TO GREENISHA = YELLCW G5AS.

( SECTION 2 FIRTC AND EXPLOSION HAZARD JATA

U onéLASH-BOINT: NONE- - FLAMMABLE LIMITS -~ _ <
: J--.sm_e_o USED: NOT APPLICABLE LFL: NOT APPLIC. UFL: NOT APPLIC.

EXTINGUISHING MEDIA: DO NOT USE WATER DIRECTLY ON A CHLORINE LEAK.
A FOG NO2ZLE IN AREA CAN BE USED TO ABSORB GAS.

SPECIAL FIRE FIGHTING EQUIPMENT AND HAZARDS: A POSITIVE=PRESSURE
BREATHING APPARATUS FGR RESPIRATORY PROYECTION AND PROTECTIVE
CLOTHINGe MAY REACT TO CAUSE FIRE AND/OR EXPLOSION UPON CONTACT
WITH MANY ORGANIC COMPOUNDSe AMMONIAe HYDROGENe OR FINELY CIVIDED
METALSe OR WITH STEEL AT ELEVATED TEMPERATURES.

SECTION 3 REACTIVITY DATA

STABILITY: AVOID PROXIMITY TO FLAMMABLE MATERTALS INCLUDING
CHEMICALS.

INCOMPATIBILITYS: MANY ORGANIC COMPOUNDSe AMMONIA¢ MYCROGENs MOIST
OR HOT STEELe. AND MANY FINELY DIVIUED METALS. MAY REACT EXPLOSIVELY
wITH SCME ORGANICS UNDER CONFINEMENT.

HAZARJOUS OECOMPOSITION PRODUCTS: NONE,

( HAZARDOUS POLYMERIZATION: WILL NOT OCCUR.

( (CONTINUED ON PAGE 2 )
T ’R) INDICATES A TRALUEMARK OF THE DOW CHEMICAL COM2®ANY
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M ATERTIAL s AFETY DATA SHEET PAGZ
0DO0W CHEMICAL UeSeAs “IDLAND MICHIGAN 48540 EMERGENCY PHONE: 517-636«4400

EFFECTIVE DATE: 09 SEP 81 PRODUCT CODE: 16274,
PRODUCT (CONT*D): CHLORINEs GASEOQUS Hl.P. MSD: 1127 .;
SECTION & SPILLe LEAKy AND DISPCSAL PROCEDURES

ACTION TO TAKE FOR SPILLS (USE APPROPRIATE SAFETY EQUIPMENT): MOVE
UNPROTECTED PERSONNEL CROSS~-WINDe CLOSE NECESSARY VALVES WITH
TRAINEC PERSONNEL USING PRESCRIBED PROTECTIVE EQUIPMENT.

DISPOSAL METHOD: PRIOR TO DISPOSALs THE ACTIVE CHLORINE MUST BE REDUCED OR
DEZSTROYEDe CHLORINE MAY BE ABSORBED IN DILUTE SOLUTIONS OF CAUSTIC
(NAOH) +» SODA ASH (NA2CO3)e OR HYDRATED LIME& (CA(OH)2)s CAUSTIC AND
SODA ASH SOLUTIONS SHOULD CONTAIN APPROXIMATELY 3 POUNDOS PER GALLON,
LIME 1 POUND PER GALLONe FOR 1 POUKD CLCRINEe. LOCALe MUNICIPAL JR
STATE AUTRORITIZIS SHOULD BE CONTACTED FOR DISPOSAL OF RESULTANT
PRCOUCT. ’

SECTION 5 HEALTH HAZARD DATA
INGESTION: NOT A PROBLEMy AS CHLORINE IS A GAS AT ROOM TEMPERATURE.
EYE CONTACT: LIQUID AND GAS = CAPASLE OF CAUSING A BURN AND IRRITATION.
SKIN CONTACT: LIQUID AND GAS = CAPABLE OF CAUSING A BURN OR BLISTERS.

SKIN ABSORPTIONZ NOT LIKELY A PROBLEM BECAUSE OF QQRN AND BECAUSE -IT_ Py

IS A 5AS, - - T o ' ll’_

INhKLATICN: OSHA CEILING AND ACGIH TLV IS 1 PPH; ' -

EFFECTS OF OVEREXPOSURE: MARKED JRRITATION: EYESe NASAL & THRGAT
LININGSe LUNG INJURYe SO IRRITATINGe IT MAY BE DIFFICULT OR
IMPOSSISBLE TO BREATHE,. ;

\-

SECTION o FIRST AID==NOTE TO PHYSICIAN

FIRST AID PROCEDURES:

EYES: EXPOSURE TO LIGUID CHLORINE - IMMEDIATE AND CONTINUOUS IRRIGATION
WITH FLOWING WATER FOR AT LEAST 15 MINUTES IS IMPERATIVEe. PROMPT
MEDICAL CONSULTATION ESSENTIAL. EXPOSURE TO CHLORINE GAS = IRRIGATE
WITA FLOWING WATER IMMEDIATELY ANO CONTINUOUSLY FOR 15 MINUTES. REFER
TO MEDICAL PERSONNEL.

SKIN: EXPOSURE T0O LIQUID CHLORINE = SKIN BURN LIKELY. JIMMEDIATE
CONTINUOUS AND THOROUGH WASHING IN FLCWING WATER FOR 15 MINUTES IS

INDICATED., REMOVE CLOTHING IMMEDIATELY. OISCARD ALL CONTAMINATED
CLOTHING AND ACCESSORIES.

INHALATION: REMOVE 70O FRESH AIR IF EFFECTS OCCUR. IF RESPIRATION STOPS
GIVZ MGCUTH TO MOUTH RESUSCITATICN. ADMINISTER OXYGEN IF AVAILAELE,
CALL PHYSICIAN AND/OR TRANSPORT TO MEDICAL FACILITY.

(CONTINUED ON PAGE 3 )

\.
cumtcaTiS A TR OprDENTIA
(RY INDICATES ADEMARK OF THE DOW CHEMICAL COMPANY C
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MATERTIAL SAFETY DATA SHEET PAGE: 3
DOW CYEMICAL UeSeAe MIDLAND MICHIGAN 48640 EMERGENCY PHONE: 517-636-440C

/ ZEFRECTIVE DATE: 09 SEP 81 PRODUCT CODE: 18275
\Jaaaoucr (CONT'0): CHLORINEs GASEOQUS HeP. MSD: 1122
SECTION 6 FIRST AID-=NOTE TO PHYSICIAN (CONTINUED),

INGESTION: NOT A PROELEM AS CHLORINE IS A GAS AT ROOM TEMPERATURE.

NOTZ TO PHYSICIANS

EYES: LIQUID VERY CORROSIVE. MAY CAUSE CORNEAL INJURY OR BURN.
STAIN FOR EVIDENCE OF CORNEAL INJURY. IF CORNEA IS INJURED,
INSTILL ANTIBIOTIC STEROID PREPARATION FREGUENTLY. CONSULT
OPHTHALMOLOGIST. GAS =~ INJURY IS UNLIKELY,

SKIN: LIGUID VERY CORROSIVE. MAY CAUSE 8URNe 1IF BURN IS PRESENMT.
TREAT AS ANY THERMAL BURNe.

RESPIRATORY: MAY CAUSE SEVEREZ IRRITATION. MAY CAUSE PULMONARY EDEMA,
AOMINISTER OXYGEN IF AVAILABLE. BRONCHODILATORSe EXPECTORANTS,

. AND ANTITUSSIVES MAY BE OF MELP. MECHANICAL SUPPORT OF RESPIR~-

ATICN MAY BE NZEDED

SYSTEMIC: HIGHLY TOXICe CONSULT STANDARD LITERATURE. TREATMENT BASED
ON SOUND JUDGMENT OF PHYSICIAN AND THEZ INDIVIDUAL RZACTIONS OF
THE PATIENT.

SECTION 7 SPECIAL HANDLING INFORMATION

. VENTILATION: RECOMMEND CONTROL OF VAPORS TO SUGGESTED GUIDE.
(' Yreesp1asTorRY PROTECTION: APPROVED ACID GAS-TYPE RESPIRATOR REQUIRED
IN ABSENCE OF PROPZR ENVIROMMENTAL CONTROL. FOR ENTRY INTO
EMERGENCY AREASy USE ONLY A POSITIVE PRESSURE BRIATHING APFARATUS. FOR
ESCXPE FROM EMERGENCY AREA USE AN APPROVED ESCAPE~TYPE MASK.

PROTECTIVE CLOTHING: RUBBZIR GLOVESe APRON AND BOGTS AND FULL FACE
SHIELD OVER EYE PRCTECTION. -

EYE PROTECTYION: GAS TIGHT GOGGLES OR EQUIVALENT. SUGSEST SEVERAL EYE
FOUNTAINS AND SAFETY SHOWERS READJILY AVAILABLEs SO AT LEAST ONZI IS
AVAILASBLE IN AN EMERGENCY.

SECTION B SPECIAL PRECAUTIONS AND ADDITIONAL INFORMATION

PRECEUTICNS T0 BE TAKEN IN HANDLING AND STORAGE: NO ATTEMPT SHOULD 3E
MADZ TO HANDLE OR STORE CHLORINE WITHOUT A COMPLETE REVIEW OF THE

CHLIORINE MANUALy AVAILABLE FROM THE CHLORIMNE INSTITUTEe INCes
NEW YORKe

ADDITIONAL INFORMATION: 09 SEP 81 REVISED FROM 23 0CT 79 =-

INGREZIENT SECTION AND SECTIONS 14697« CONSOLIDATED MSDS 105
805y 810y AND 1123, :

( (CONTINUED ON PAGE 4 )

(RY INDICATES A TRADEMARK OF THE Dow CHEMICAL COMPANY
KO, \
CONHDE“”TA
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‘M ATERIAL SAFETY D
. ATA SHE ..
DOW CHEMICAL UeSeAe MIDLAND MICHIGAN 48640 EMERGENCY pnouzs ;17-232:;.30

EFFECTIVE DATE: 09 SEP 81
PRODUCT (CONT®D): CHLORINEy GASEQUS H.P. PRODUCT COBE: 1527

: 1123
LAST PAGE _

(R) INDICATES A TRADEMARK OF THE DOW CHEMICAL COMPANY
CONSULT THE DOW CHEMICAL COMPANY FOR FURTHER INFORMATION.

THE IVFORMATION HEREIN IS GIVEN
T eioD OR IMPLIED. IS WADE. IN GOOD FAITH, BUT NO WARRANTY,

CONFIDENTTAL .
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M ATERTIAL SAFETY 0O AT A SHEET PAGE: 1
00W CHEMICAL UeSeAs MIDLAND MICHIGAMN 48540 EMERGENCY PHONI: 517-635-4400

EFFECTIVE DATZC 09 SEP 81 PRODUCT CODES 15295

PRODUCT NAMEZ CHLORINE, LIGUID - MSC: 1122

INGREDIENTS (TYPICAL VALUES-NOT SPECIFICATIONS) z
CHLORINE I 99.5
SECTION 1 ) ‘ PHYSICAL DATA ' _ -

-BOILIVG POINT: =29.3F (=34C) : SOL. IN WATER: 0.73G/100G H20D 2 20C
VAP PRESS: 82 PSIC B 6BF, 25C s SPe GRAVITY: 1.475332F40C3_S53.2 PSIA
VAP DENSITY (AIR=1): 2.4° 232Fo0C : %X VOLATILE BY VOL: 99.¢C

APPEARANCE AND ODOR: AMBER COLOR ~ PUNGENT ODOR: LIQUIFIZD GAS
UNDZR PRESSURES VAPORIZES TO GREENISH = YELLOW 5AS.

{ SECTION 2 FIRE AND EXPLOSION HAZARD JATA

( _;__-LASH_'POINI: _N‘ONE”- o FLAMMABLE LIMITS - . .
{ETHOD USED: NOT APPLICABLE LFU: NOT APPLIC. UFL: NOT APPLIC.

EXTINGUISHING MEDIA: DO NOT USE WATER DIRECTLY ON A CHLORINE LEAK.
A FOG NOZZLE IN AREA CAN BF USED TO ABSORB GAS.

SPECIAL FIRE FIGHMTING EQUIPMENT AND HAZARDS: 4 POSITIVE=-PRESSURE
BREATHING APPARATUS FOR RESPIRATORY PROTECTION AND PROTECTIVE
CLOTHING. MAY REACT TO CAUSE FIRE AND/OR EXPLOSION UPON CONTACT
WITH MANY ORGANIC COMPOUNDS, AMMONIAy HYDROGENy OR FINELY DIVIDED
METALSe OR WITH STEEL AT ELEVATED TEMPERATUREIS.

SECTION B REACTIVITY DATA

STABILITY: BvOID PROXIMITY TO FLAMMABLE MATERIALS INCLUDING
CHEMICALS.

INCOMPATIBILITY: MANY ORGAMIC COMPOUNDSy AMMONIAs HYDROGENs MOIST

OR HOT STEEL+s AND MANY FINELY DIVIDED METALSe MAY REACT EXPLOSIVELY
dITH SOME ORGANICS UNDER CONFINEMENT.

HAZARDOUS DECOMPOSITION PRODUCTS: NONEe

( HAZARDOUS PCLYMERIZATION: WILL NOT OCCUR.

CONTINUED ON PAGE 2 )

{
()-n INOICATES A TRADEMARK OF THE DOW CHEMICAL COMPANY A
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MATERIAL SAFETY DATA SHEET PAGE: 2
DOW CHEMICAL UeSeAs MIDLAND MICHIGAN 848640 EMERGENCY PHONZZ £17-635-446p

( EFFECTIVE DATE: 09 SEP 81 PRODUCT CODE: 15295
PROJUCT (CONT®*D): CHLORINEs LIGUID MSD: 1122 .
SECTICN o SPILLs LEAKs ANC DISPOSAL PROCEDURES

ACTION TC TAKE FOR SPILLS (USE APPROPRIATE SAFETY EQUIPMENT): MOVE
UNPIOTECTED PIZIRSONNEL CROSS-WINCe CLOST NECESSARY VALVES WITH
TRAINED PERSONNEL USING PRESCRIBED PROTECTIVE EQUIPMENT.

DISPCSAL METHOD: PRIOR TO DISPOSALs THE ACTIVE CHLORINE MUST BE RECUCED OR
DESTROYED. CHLORINE MAY BE ABSORSED IN OILUTE SOLUTIONS OF CAUSTIC
(NADH) s SODA ASH (NA2CO3)y OR HYDRATED LIME CCACOMI2)s CAUSTIC AND
SODA ASH SOLUTIONS SHOULD CONTAIN APPROXIMETELY 3 POUNDS PER GALLON,

LIME 1 POUND PER GALLONs FOR 1 POUND CLORINE. LOCALe MUNICIPAL 0%
STATE AUTHGRITIES SHOULD BE CONTACTED FOR DISPOSAL OF RESULTANT
PROIUCT..

- SECTION S HEALTH HAZARD DATA

INGESTION: NOT A PROBLEMs AS CHLORINE IS A GAS AT ROOM TEMPERATURE.

EYE CONTACT: LIGUID AND GAS = CAPABLE OF CAUSING A BURN AND IRRITATION.

SKIN CONTACT: LIQUID AND GAS ~ CAPABLE OF CAUSING A BURN OR BLISTERS.

| SKIN ABSCRPTION: NOT LIKELY A PROBLEM BECAUSE OF BURMN AND BECAUSE -IT.

( IS A GAS. - - A o G
_INHALATION: OSHA CEILING AND ACGIH TLV IS 1 PPM. ' _
" EFFECTS OF OVEREXPOSURE: MARKED IRRITATION: EYESe NASAL & THROAT

LININGS. LUNG INJURY, SO IRRITATINGs IT MAY BE DIFFICULT OR
IMPOSSIELE TO BREATHE. .

~

SECTION 6 FIRST AID==NOTE TO PHYSICIAN
FIRST AILD PROCEDURES:

* EYES: EXPOSURE TO LIQUID CHLORINE = IMMEDIATE AND CONTINUOUS IRRIGATION
WITH FLOWING WATER FOR AT LEAST 15 MINUTES IS IMPERATIVE. PROVPT
MEDICAL CONSULTATION ESSENTIAL. EXPOSURE TO CHLORINE 5A4S = JRRIGATS

WITH FLOWING WATER IMMEDIATELY AND CONTINUOUSLY FOR 15 MINUTES. REFER
TO MEDICAL PERSONNEL.

SKIN: EXPUSURE TO LIOQUIR CHLORINE = SKIN BURV LIKELY. IMMEDIATE
CONTINUOUS AND THOROUGH WASHING IN FLOMING WATER FOR 15 MINUTES IS

INDICATEC., REMOVE CLOTHING IMMEDIATELY. OISCARD ALL CONTAMINATED
CLCTHING AND ACCESSCRICS.

,  INHALATION: REMOVE TO FRESH AIR IF EFFECTS OCCUR. IF RESPIRATION $TO5S
GIVE MCUTH TO MOUTH RESUSCITATION. ADMINISTSR OXYGIN IF AVAILABLT
( CALL PHYSICIZN AND/OR TRANSPORT TO MEDICAL FACILITY.

CCONTINUED ON PAGE 3 ) 1Al '.
(R) INDICATES A TRADEMARK OF THE DOW CHEMICAL COM2ANY CONF TDENTTA
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. WATERIAL SAFETY OAQTA SHEET PAGE: 3
nOy CHEMICAL UeSehe MIDLAND MICHIGAN 48640 EMIRGENCY PMONE: 517-636-4400
EFFECTIVE DATES 09 SEP 81 PRODUCT CCOE: 16295
\gh-RODUCT (CONT®DIS CHLORINEs LIQUID NSD: 1122
SECTION 6 FIRST AIC==NOTE TO PHYSICTIAN (COMTINUED)

INGESTION: NOT A PROBLEM AS CHLORINE IS A GAS AT RCOM TEMPERATURE,

NOTE TO FHYSICIANI

EYES: LIQUIDT VERY CORROSIVE. MAY CAUSE CORNEAL INJURY OR BURN,
STAIN FCR EVIDENCE OF CORNEAL INJJRYe. IF CORNEA 1S INJURED,
IHNSTILL ANTIBIOTIC STERODID PREPZRATICMN FREGUINTLY., CONMSULT
OPHTHALMOLOGISTs 64S = INJURY IS UNLIKZILY. )

SXIN: LIQUID VERY CORROSIVE. MAY CAUSE BURNe. IF BURN IS PRESENT,
TREAT AS ANY THERMAL BURN.

RESPIRATCRY: MAY CAUSE SEVERE IRRITATION. MAY CAUSE PULMONARY EDEMA.
AD“INISTER OXYSEN IF AVAILABLE. BRONCHTDILATORSe IXPECTORANTS
AND ANTITUSSIVES MAY BE OF HELP. MECHANICAL SUPPORY OF RESPIR=-
ATION MAY BE NEEDED.

SYSTEMIC: HIGHLY TOXICe CONSULT STANDARD LITERATURE. TREATMENT BASED
ON SOUND JUGLGMENT OF PHYSICIAN AND THE INDIVIDUAL REACTIONS OF
THE PETIENT,.

SECTION 7 SPECTIAL HANDLING INFCRMATION

( 'ENTILATION: RECOMMEND CONTROL OF VAPORS TO SUGGISTED GUIDE.
vgs#nghﬂx PRCTECTION: APPROVED ACID GAS~TYPE RESPIRATOR REQUIRED .-
IN -ABSENCE OF PROPER ENVIRONMENTAL CONTROL. FOR ENTRY INTO :
EMERGENCY. AREASy USE ONLY A POSITIVE PRESSUKE BREATHING APPARATUS., FOF
ESCAPE FROM EMERGEINCY AREA USE AN APPROVED ZSC22E=TYPE MASK.

PROTECTIVE CLOTHINGS: RUBBER GLOVISs APRON AND BOOTS AND FULL FACE
SHIELD OGVER EYE PROTECTION. ~ ~

EYE PROTECTION: GAS TIGHT GOGGLEZS OR EQUIVALENT. SUGGEST SEVERAL EYE
FOUNTAINS AND SAFZTY SHOWERS READILY AVAILABLE. SO AT LEAST ONE I3
AVAILAGLE IN AN EMERGENCY.

SECTICN 8 SPECIAL PRECAUTIONS AND ADDITIONAL INFORMATION

PRECAUTIONS TO BE TAKEN IN HANCLING AND STORAGE: YO ATTEMPT SHOULD 3¢
MADT TO HANCLE OR STORE CHLORINE WITHOUT A COMPLETE REVIEW OF THE
CHLORINE MANUALy AVAILABLE FROM THE CHLORINE INSTITUTZe INCeys
NIW YORX.

ADDITIONAL INFORMATION: 09 SEP 81 REVISED FROM 23 OCT 79 ==

INGREZIENT SECTION AND SECTIONS 1+6¢7. CONSOLIDATED MSCS 10%,
809y 810+ AND 1123,

( (CONTINUED ON PAGT & )
(R) INDICATES A TRANEMARK OF THE DOW CHEMICAL COMPANY

{ I CONFTDENTTAL
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M AT ECER I AL SAFETY D AT A SHEETY
AGE: -
DOW CHEMICAL UeSeA. MIDLAND MICHIGAN 48640 EMERGENCY PHONES 517-:3253430
EFFECTIVE DATE: 09 SEP 81 - .
( ERO5ULT (CONTYD): CRLORINE, LIGUID oovet Onsn: i

LAST PAGE
(R) INDICATES A TRADEMARK GF THE DOW CHEMICAL COMPANY
CONSULT THE DOW CHEMICAL COMPANY FOR FURTHER INFORIMATION.

THE INFORMATION HEREIN IS GIVEN IN GOOD FAITHs BUT NO ¥ ;
EXPRESSED OR IMPLIEDs 1S MADE. ' 0 WARRANTY,

CONFIDENTTIAL .
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CHBMICAL SAFETY CHECXSMEETY

To Be Compieted By Anv Users For All Chemicals

CHEM ICAL CPE -3l necig ot 190" &

EXPLOSURE  (ppm) VAPOR PRESSURE Nl A

BOILING POINT N./A CORROS I VENESS Low

EXPLOSIVE LIMITS IJ!A CHBMICAL REACTIVITY HIGH —(LOW)

FLASH POINT A!A STABILITY(To pH CHANGE, HEAT, LIGHT Goob
IGNITION Tavp, —

USING SAFETY CONTAINER M!A

toxic eeoresties . CPE (S AN INERT MATERIAL - NoN ToxXIC

PROTECTIVE EQUIPMENT TO BE USED:

MONQGOGGLES _ FUME HOOD  _ . _ - )
FW; SRIELD — - - _ SPECIAL PRECAUTIONS - - - -
GAS MASK - o

SLICKER SUIT

RUBBER BOOTS

RUBBER GLOVES

OTHER JusT MT‘LGLNSBS CONFTOENTTA!
HAYE YOU READ TWE TOXICOLOGY SHEET ON 1S THE CHEMICAL OR MIXTURE: DO 005245
THIS CiBMIcLr  (FED NO SUBJECT TO TSCA? @ NO

eove ecer _ Pave. M%M‘d ON TSCA INVENTORY?  (ED NOEM‘ISd -‘io-(]
USERS §1GNATURE DATE PLEASE CONFIRM WITH SUPPLIER

Wﬁ_&ﬂ& Z USED FOR RLD ONLY?  YES ®

MO/ZJR&U ¥4 j/-—;?/“{ IN w';PLEIMCEu:;Z:sALL e "
e Sl 1o /gYq 0 TR




MATERIAL SAFETY DATA SHEET PAGE: 1
DOW CHEMICAL U.S.As MIDLAND MICHIGAN 48640 EMERGENCY PHONC: S17-626-4400
EFFECTIVE DATE: 19 JUN 79 PRODUCT CODE: 13652
PRODUCT NAME: CPE 3615 MSG: 1038
INGREDIENTS (TYPICAL VALUES-NOT SPECIFICATIONS) N
HD POLYETHYLENEs CHLORINATED : :
CHLORINE CONTENT OF POLYMER : 36
CRYSTALLINITY T <2 3
SECTION 1 - PHYSICAL DATA

BOILING POINT. ===a

VAP PRESS: ==== SP. GRAYITY: 1.17

VAP DENSITY (AIR=Z1): weo==- Z YOLATILE BY VOL: 0.2

APPEARANCE AND ODOR: COLOR =~ OFF WHITE. PHYSICAL STATE = CRUMBS.
ODOR = NONE.

SOL. IN WATERZ NIL

*9 40 A

~y_  _SECTION 2 _.. FIRE AND EXPLOSION HAZARC DATA  -__ ]
Q FLASH POINT: -=-= = - B FLAMMABLE LIMITS (STP IN AIR)
METHOD USED: NOT APPLICABLE ! LFL: NOT APPLIC. UFL: NOT APPLIC.

EXTINGUISHING MEDIA: WATER FOG, FOAH; ALCOHOL FCAMy CO2y DRY CHEMICALS
SPECIAL FIRE FIGHTING EQUIPMENT AND HAZARDS: SELF-CONTAINED BREATHING
APPARATUS.

~

SECTION 3 REACTIVITY DATA

STABILITY: AVOID HIGH TEMPERATURES = HCL GAS
EVOLVED.

TNCOMFATIBILITY? ==a-

HAZARDOUS DECOMPOSITION PRODUCTSZ HCL GAS.

HAZARDOUS POLYMERIZATION: WILL NOT OCCuUR.

SECTION & SPILLs LEAKy AND DISPOSAL PROCEDURES
ACTION TO TAKE FOR SPILLS (USE APPROPRIATE SAFETY EQUIPMENT): SMEEP

UP AND DISCARD.
DISPOSAL METHOD: BURN IN ADEQUATE INCINERATOR OR BURY IN LANDFILL.

SECTION S HEALTH HAZARN DATA
( INGESTION: VERY LOW IN SINGLE DOSE ORAL TOXICITY. NO LDSO0 VALUE
AVAILABLE.
(\.) (CONTINUED ON PAGE 2 ) CONF TDENTTAL

(R) INDICATES A REGISTERED OR TRADEMARK NAME OF THE DOY CHEFICAL COMPANY
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MATERIAL SAFETY DATA SHEET PAGE: 2
DOW CHEMICAL UeSoAe MIODLAND MICHIGAN 48640 EMERGENCY PHONC: 517-636-4400

EFFECTIVE DATE: 19 JUN 79 PRODUCT COCE:

13652
PRODUCT (CONT®D): CPE 3£15

MSD: 1038
SECTION & HEALTH HAZARD DATA (CONTINUED)

EYE CONTACT: MINOR IRRITATION ONLY. )
SKIN CONTACT: MINOR IRRITATION ONLY.
SKIN ABSORPYIONZ NOT LIKELY TO SE ABSGCRBED IN ACUTELY TOXIC AMOUNTS.

INHALATICN: NO GUIDE FCR CONTROL KNOWNe NO PROBLEM LIKELY.
EFFECTS OF OVEREXPOSURE: ====-

SECTION 6 FIRST AID==NOTE TO PHYSICIAN
FIRST AID PROCEDURES:

EYES: IRRIGATION OF THE EYE IMMEDIATELY WITH WATER FOR FIVE MINUTES
1S 600D SAFETY PRACTICE.

SKIN: WASH OFF IN FLOVING VWATER.

INKALATION: REMOVE YO0 FRESH AIR IF EFFECTS OCCUR. CONSULT.MEDICAL
PERSONNEL . )

INGESTION: LOW IN TOXICITY. INCUCE VOMITING IF LARGE AMQUNTS ARE
IMGESTED.

NOTE TO PHYSICIAN:
EYES? MAY CAUSE MILO IRRITATION. STAIN FOR EVIDENCE OF CORMNEAL

INJURY
_SKIN: MAY CAUSE MILD IRRITATION WITH REPEATED CONTACT. TREAT AS -
- - ANY CONTACT DERMATITIS. _ - _ o .
"RESPIRATORY: NO EFFECT EXPECTED

ORALT LOV IN TOXICITY.
GENERALZ MHUMAN EFFECTS NOT ESTABLISHED. NO SPECIFIC ANTIDOTE.

TREATMENT BASED ON THE SCUND JUDGMENT OF THE PHYSICIAN
AND THE INDIVIDUAL REACTICNS OF THE PATIENT.

.

SECTION 7 SPECIAL HANDLING INFORMAT]ION

VENTILATION: GOOC ROOM VENTILATION USUALLY ADEQUATE FOR MOST OPERATIONS.

RESPIRATORY PROTECTION: NONE NORMALLY NEEDED. IF REQUIRED USE AN
APPROVED DUST RESPIRATOR.

PROTECTIVE CLOTHING: NONE REQUIRED.

EYE PROTECTION: NOT NORMALLY NECESSARY.

SECTION 8 SPECIAL PRECAUTIONS AND ADDITIONAL INFORMATYION

PRECAUTIONS TO BE TAKEN IN HANODLING AND STORAGE: PRACTICE REASONAGBLE
CARE AND CAUTION.

(CONTINUED ON PAGE 3 ) . S
C(R) INDICATES A REGISTEREC OR TRACEMARK NAME OF THE DOW CHEMICAL COMPANY

CONFIDENTTAL
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M ATERTIAL SAFETY DATA SHEET PAGE: 3
DOW CHEMICAL UeSeAe MIDLAND MICHIGAN 48680 EMERGENCY PHONE: S17-636=-4400

. ' EFFECTIVE DATEZ 19 JuNh 79 PRODUCT CODF: 13652
PRODUCT (CONT®*D)I CPE 3615 MSD: 10238

SECTION 8 SPECIAL PRECAUTIONS AND ADDITIONAL INFORMATION (CONTINUED)

ADOITIONAL INFORMATION: REVISIONS 6/19/79 == SPECIAL FIRE FIGHTING )
EGUIPMENT AND HAZARCS.

LAST PAGE

(R) INDICATES A REGISTERED OR TRADEMARK NAME OF THE DOwWw CHEMICAL COMPANY

THE INFORMATION HEREIN IS GIVEN IN GOOD FAITHs BUT NO WARRANTY,
EXPRESSED OR IMPLIEDs IS MADE.

s

\
CONFTDFNTTA
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CHEMICAL SAFETY CHECKSHEET

To Be Campleted By Any Users For All Chemicals

CHBMICAL HC\ a!ou(avs ]olv W[w MELTING POINT

EXPLOSURE  (ppm) VAPOR FRESSURE

BOILING POINT corrosiveness _ HIGH

EXPLOSIVE LIMITS None CHBMICAL REACTIVITY CHTG)- Low

FLASH PO INT NONE STABILITY(To pH CHANGE, HEAT, LIGHT GOOP ‘

IGNITION TEMP, N/A
USING SAFETY CONTAINER NIA

-'ronc PROPERTIES AVO\D SKW/@‘(& CoNTACT

PROTECTIVE EQUIPMENT TO BE USED:

MONOGOGGLE § X FUME HOOD

TFACE SHIELD - - . SPECIAL PRECAUTIONS - -

GAS -MASK

SLICKER SUIT

RUBBER B00TS

RUBBER GLOVES X

OTHER

HAVE YOU READ THE TOXICOLOGY SHEET ON IS THE CHEMICAL OR MIXTURE:

THS chavicalr  (ED NO SUBJECT TO TSCA? (3] NO

GRoUP LEADER __ D@ &ggm’& ON TSCA INENTORY? @ NO [’lbﬁ- ol-O]
USERS S |GNATURE DATE PLEASE CONFIRM WiTH SUPPLIER
Whida? Y bblbare  LLLIPY \SED FOR RED ONLY?  YES (@O

é / AL

JW (2-0/- V9 IN COMPL IANCE WITH ALL coNFTDFN“
. E)f ,-, ol /127[ TSCA RULES & ORDERS  YES NO
e =1 e % ' o0 005247

‘&%%m Lﬁ_ B’“J‘*““ “/f,/
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CHBY A,

3ATTTY CHECKSHEET

To Be Campietel By Anv Users For All Chemicals

Pofetuyiene - Hope

CHBMICAL
EXPLOSURE  (ppm) Nong
BOILING POINT M[A

N[A

EXPLOSIVE LIMITS

weeting oIt 116-130°¢
VAPOR PRESSURE N /A
CORROS I VENESS Low

CHEMICAL REACTIVITY _HieH (W)

NE Dust - -

FLASH POINT N!A STABILITY(To pH CHANGE, HEAT, LIGHT GoOP

IGNITION TeMP, 200°¢

USING SAFETY CONTA|INER N/A

TOXIC PROFERTIES N!A '

PROTECTIVE EQUIPMENT TO BE USED:

MONOGOGGLE S FUME HOCD _ . -
FACE SHIELD - ] ' sPeciaL FRECAUTlONS

GAS MASK _&M_wm

SLICKER SUIT MNARP.

RUBBER BOOTS

RUBBER GLOVES

OTHER

HAVE YOU READ THE TOXICOLOGY SHEET ON

THis cuaicar  (YED) NO -

GROUP LEACER DMQ &3&41’&

USERS S$IGNATURE DATE

Weslar?® B tlillecinim 12/0 /P

,&/MA a(oﬁjﬁﬂ,w (2- //-a’/
LMJ w12/l f3

ol

)/QL"’

DusT_MASK 4 $P\ﬁ£'\'l‘L GUASSES

IS THE CHEMICAL OR MIXTURE:

(i3] NO
@&  wfroor-s3-¢]

PLEASE CONFIRM WITH SUPPLIER

SUBJECT TO TSCA?

ON TSCA INVENTORY?

LSED FOR RAD ONLY? Yes ()
IN COMPLIANCE WITH ALL

1AL
TSCA RULES & ORDERS N0 CONF IDENT

YES

Ve b

nb L] .

DO 005250
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CHEMICAL SAFETY CHECKSHEET

To Be Campleted By Any Users for All Chemicals

CHBX ICAL T-DET AN-9.5 MELTING FOINT

EXPLOSURE  (ppm) VAPOR PRESSURE
BOILING POINT CORROS I VENESS

EXPLOSIVE LIMITS CHBAICAL REACTIVITY HIGH = LOW
FLASH POINT > S STABILITY(To pH CHANGE, HEAT, LIGHT
IGNITION TBMP,

USING SAFETY CONTAINER

TOXIC PROPERTIES

PROTECTIVE EQUIPMENT YO BE USED:

MONGGOGGLE S X FUME HOOD 3 :
FACE SHIELD B - _‘ o SPECIAL Fns_cmn-oo;s _ .- e
GAS MASK | | ‘ L
SLICKER SUIT
RUBBER B00QTS
RUBBER GLOVES X
OTHER
 CONFIDENTTA
MAVE YOU READ THE TOXICOLOGY SMEET ON IS THE CHEMICAL OR MIXTURE: DO 005251
THIS CHBMICAL?  YES NO SUBJECT TO TSCA? Yes NO
GROUP LEADER ON TSCA |NVENTORY? YES NO
USERS S |GNATURE DATE PLEASE CONFIRM WITH SUPPLIER

Taided Wé/m lz_l/g'/i's/ USED FOR RAD ONLY?  YES ®
é‘h“ Z«)ZJM /;-1/-?/ IN COMPLIANCE WITH ALL

) Z/;Z,é /gd TSCA RULES & ORDERS .“YES NO

W - .
e Do (ks

SN - /\0 /
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CHBMICAL SAFETY CHECKSHEET

To Be Completed By Any Usars For All Chamicals

CHBMICAL ._E\'&MIQQDF\)QAA'THE ueern o —108.9°C

mfaae tepm) 200 varor REsSRE [ 14 mw at 15°C
BOILING FOINT 65.4°C CORROSIVENESS _ LOW

exprosive LimiTs LEL 1.3% UEL {1.3%e  cHBIICAL REACTIVITY _diH—tew MODERATE

FLASH PO INT | 4°F STABILITY(To pH CHANGE, HEAT, LIGHT

IGNITION TEMP, blO°F
USING SAFETY cONTAINER  USE METAL Sf\FeT\'! CAn
Toxic mrorerTies . ANOLD INHALING \AGots. AYoip SKid CoNTACT V"/ Lieuip

PROTECTIVE EQUIPMENT TO BE USED:

MONOGOGGLE S X _ FUME HOOD x _ ]

L FAGE s‘HlELD—_ : - I _ SPECIAL ﬁaecu;rnois-.M:‘\;- -_F'ogr\
GAS MASK L o 'T;RQ_:_RM___ALLY ExPLos NE Pegoxipes
SLICKER SUIT _m\ ool 6tD CoNTACT WiTH
RUBBER BOOTS Air.. Reaers \l\oLENT\.\{‘ Wi
RUBBER GLOVES A Kow , NaOH,
OTHER CONF TDENTT AL
HAVE YOU READ THE TOXICOLOGY SHEET ON IS THE CHEMICAL OR MIXTURE: ‘ DO 005252
THIS craMica?  (ED) NO SUBJECT TO TSCA? () NO
GROUF LEADER __Dave. A‘%MA ON TSCA IWENTRY?  (ED) NO [w‘!-“-‘l]
USERS S |GNATURE DATE PLEASE CONFIRM WITH SUPPLIER

-ﬁ‘ﬂj’“ 0f7(/,ﬂnv /21" d’ﬁ/ USED FOR R&D ONLY?  YES w
Phieln/ ,?(LW /L/'f'/f? - IN COMPL IANCE WITH ALL

. ; S TSCA RULES & ORDERS YES NO
o e Fo /8y
v 7

//./If
Q§!%S’ ALQTVY\(;LT» |/x\/){ o




CHBMICAL SAFETY CHECKSHEET

To Be .Campletet By Any Users For Al Chemicals

CHEM ICAL roli P MELTING POINT
EXPLOSURE (ppm) Alza: - d[“ - tﬂ 1< VAPOR PRESSURE
'BOILING POINT —_ CORROS| VENESS /e ry /ou

EXPLOSIVE LIMITS CHEMICAL REACTIVITY _HIGH -.
FLASH POINT - STABILITY(To pH CHANGE, HEAT, LIGHT

1GNITION TBMP,

USING SAFETY CONTAINER /V/ﬁ

TOXIC PROPERTIES Mone

PROTECTIVE EQUIPMENT TO BE USED:

MONOGOGGLES v FUME HOCD

FACE SHIELD -. -~ _ = SPEQIAL FRECAIJ‘liIONsA ; -
GAS MASK o

SLICKER SUIT

RUBBER BOOTS

RUBBER GLOVES

OTHER

HAYE YOU READ THE TOXICOLOGY SHEET ON IS THE CHEMICAL OR MIXTURE:

THIS CHBMICAL? @ NO SUBJECT TO TSCA? GEs) ™
GROUP LEADER S ae j};rs ON TSCA INENTORY? @ NO

USERS S| GNATURE DATE PLEASE CONFIRM WITH SUPPLIER
Oﬁ.l 4 USED FOR RLD ONLY? YeS NO
) IN COMPLIANCE WITH ALL
TSCA RULES & ORDERS  YES NO
CONFIDENTY 4
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APPENDIX B

POLYETHYLENE DUST EXPLOSION DATA

JBA: 7/85
OH1l9

CONFTDENTTA!
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' Erasy S

@ Linear Polysthylene and Derivatives
TECHNOLOGY CENTER

Building 807

Ploquemine, Lovisiana 70764

December 18, 1980 504 389-8564 or 504 389-8231

i
2 C?d;:::n;nsir:::quemine . IQ'DR _r MTA’T /76

K. Burmeister - Tessenderlo :
D. G. Flood - Sarnia CDF\'/ AT"

6. C. Kools - Plaquemine
A. J. Seidule - Plaquemine

8. G. Shamburger - Plaquemine

F,Ie, 05+ /,M
DUST EXPLOSIONS SUMMARY Aﬂﬁﬂi'iﬁf_
Over the past fifteen years, extensive data has been gonerated ::‘:;:\:Rpﬁosive /

t ndency of high density polyethylene powder. This data has been generated both
int rnally from the Dow slurry process and externally for polyethylene dust.
Additional data has been obtained correlating the effects of hexane in the parts

per million range and the effect of particle size on the explosive tendencies
of the ''dust'. This information is included in the attached report.

‘ Some of the data previously generated is included in Appendix |. The data

-- compares several variables in the process and analytical techniques in the -~ -
.- d velopment of explosive tendencies of polyethylene dust. During the last few

y ars, the use of a Dust Material Constant, Kst, originally developed by Donat

_and Bartnecht (units of Kst are Bars-meters/sec) has been used to calculate the

area required for explosion vents. The calculated values of this constant Kst

is given with much of the data. It is important to remember that the presence

of low concentrations (0-1000 ppm) hexane will greatly influence the rate of
pressure rise in a polyethylene 'dust' explosion and must be considered in the
sizing of the explosion vents.

" Variables reviewed in the data in the appendix include:

A. Effect of Test Apparatus Size and Geometry on the Dust Explosion Tendencies

~ Maximum Rate of Pressure

Container Geometry Volume of Container-| psi/sec
Cylinder-Hartmann 1.2 1250
Sphere 1.2 184
Sphere 20 1610
Sphere 1000 972

The U.S. Bureau of Mines has used the Hartmann test apparatus with a strong
ignition source - a wire at 1700°F with an energy input of 0.125 to 0.4
Jjoules.

CONFIDENTIAL

DOW CONFIDENTIAL
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Dust Explosion Summary -2~ December 12, 1980

B. Effect of Alr/Dust Mixture Temperature

Temperature of Rate of Pressure Max imum
Dust/Air Rise, psi/sec Pressure, psi

Ambient 20°C 1610 84.1

90°C 2074 53.2

C. Effect of Hexane Content vs. Minimum Ignition Energy

Hexane Content, ppm Ignition Energy, joules
0 0.101
2500 0.096
5000 0.080
12000- 0.080

The effect of hexane content on the rate of pressure rise and the effect of
particle size are discussed in the attached report.

Please review this data as it applies to our current operations.

Bot

Robert D. Armstrong

Linear Polyethylene and Derivatives
Technology Center - Slurry Process
Building 807

Plaquemine, louisiana

Attachments
1th

DO 005256
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COMPARISON OF DUST EXPLOSION DATA
. 8 m [T,
z £[Ex |3 |8 g
: gg|=8 | & |35 =
— oy -y 17,1 >
38|23 | 3B | §E| . E 7
Bex|Z8 | % 2o a
O<u|xz & =] 3
kS
Skimmer Tank Powder from oz/ft
T ssenderlo - regular plant .
catalyst
nc 68.21 1290 24 Hartmann
1.0 69.21 1841 1.21 SPHERE -
' ROOM TEMPERATURE
2.0 s3.2| 2074f 39 20 L SPHERE -
80°C
|| ‘essenderlo Powder 84.11 1610 30 20 ) SPHFRE
- 1 - -1 € TERNEUZEN
_ ’ - ) - "1 108.8 972 - &7 1 1000 L_Sohere
' -1 - ) Westfalische
Berggewerk-
SchaftsKasse
Plaquemine _
CPE LP 51.1 0.33 ]0.045 69 2044 15 Hartmann
Start-up Powder 2/77 . i -
B.D. = 12-14 }: 5 0.40 Jo.0s5 | 58 | 2633] 19 Hartmann
Start-up Powder with 300 ppm | 0.40 | 0.020 64 4428 32 Hartmann -
L Irganox 1010 and Weston 618
69065 B.D, = ]8 0.67 | 0.061 60 | 1733 13 Hartmann
[ Avg. particle size = 62 micr
69065 with 2000 ppm CaSt 0.27 | 0.061 59 2750 20 Hartmamm -
_B.D.=21 Avg. part. T [ CoNpTDFNTTAL —_
siz = 60 microns ‘DEN“A Do 005257 —
- 1 -




COMPARISON OF DUST EXPLOSION DATA

. g E
z glEw &
- 8 ; 3 g 'H_.l 2 [72]
& G2 3 z
g 5 — .o [-% - 2
EEas | 35|ad | . E
BIHEL | 2f|2Ey & 58
Sex o= P S5 =0
O«wfx £ O
Sarnia Tr.II 2-17-76 1800 hr. 0.33 }0.125 67 1917 14
Average particle size=44 microns - |
Sarnia Tr.II 2-16-76 0400 0.33 10,125 67 1979 | 14,5
Average particle size=38 microns
Sarnia Tr.II 2-12-76_ 2400 0.20 10.125 66 | 2793 20
Av rage particle size=41 microns
Sarnia Tr.I 2-13-76 1800 0.27 10.125 71 2285} 16.7
Average particle size=30 microns
- _ ) i . _ _-‘__ . - -L - el - -
Sarnia Tr.1 2-16-76 0400-- - - 0.40 Jo.101r |- 66 | 2533 18.5 | -
Average particle size=26 microns ]
Sarnia Tr.I 2-13-76 2400 0.27 10.125 67 2054 | 15.0
Average particle size=28 microns
. Institute for E;Blosion & Low
Average particle size=13 microns{0.015 110 1189 82 1 M? SPHERE
Av rage particle size=25 microns| 107 899 62
Av Tage particle size=76 microng 119 | 1595 | 110
CONFIDENTTAL  ——
A ——— b w258
T po 00
DOW CONFIDENT]




s e . aml .

OF DUS1 karLOSION DATA - TITANATE CATALYST

COMPAR]ISON
=
3.... 3 w
£° 3 -3,
g ) -] & =
& -4 STz & A
fril § E5 g 7 ; &
U o] = 22 i () - A
gSZEE|5Es 15,8 B
CEERG|ZEL |26
-
Blank 3-30-78 0.5 851 6210 45
Powder + 6 ppm C‘ l‘lJJ 0.25 76 5750 42
12 pom GH 0.1 64| 41001 30 .
24 ppm & ng 0.1 64 5230 38.2
48 ppm C‘_H14 0.5 63 6050 44.2
0.2 ). | e8] 390} 29,0

96_Epm %H]‘ -

DO 005259
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COMPARISON OF DUST EXPLOSION DATA

"
S
3
& -
2rp| wE
ey et R g
Zgul| 22
- A=yt = O
Sarnia Tr.I 2-16-76 0400 0.101 0
@ 0.40 oz/ft? 0.096 | 0.25% v
0.080 | 0.5 %
0.080 | 1.2 %

DOW CONFIDENTIAL
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H

DUST EXPLOSION POTENTIAL OF HDPE POWDERS

LINEAR POLYETHYLENE TECHNOLOGY CENTER REPORT

F 1lowing an explosion in the powder drying system of Train Ill, Plaquemine,

March 28, 1980; tests were run to
Evaluation of the effect of hexane on the explosive tendencies of HDPE

l.
powder.
2. Effect of powder particle size on the explosive tendencies,

3. Explosive characteristics of powder made with Type 11 B alkoxide catalyst

All tests were made using the Standard Hartmann testing unit by the instrument
Methods Group in Midland.

Discussion of Results

A. Effect of Hexane on the Explosive Characteristics

Samples of Type | Alkoxide powder produced on Train IV, April 8, 1980 were
used in these tests. The particle size distribution of the powder was broad
ranging from 10 microns to 600 microns with a volume median diameter of 148

Particle size distribution is included in Appendix I!. The hexane

microns.
concentration in the air was varied using 0, 100, 500, and 1000 ppm in the

- tests. Data from these tests are given in Table 1-and thure I.H -

Based upon this ‘data the conelusions are:

1. The addition of hexane over the range studied does not change the
explogive limits of the powder which varies between 0.08 and 2.40
oz/fto.

2. The higher hexane content in the powder will increase the rate of
pressure rise especially at the lower powder concentration - 0,08
to 1.0 oz/ft3. Therefore a relief system must function faster
when hexane is present. This will linearly effect the Kst used for
sizing explosion vents.

3. The maximum pressure released from an explosion is not effected by
the presence of hexane at the concentrations studied. The amount f
fuel present remains approximately constant.

4., The reduction of explosion intensity by the higher levels of hexane
at loading of 2.4 oz/ft3 cannot be explained but is reproducible.

5. These tests also showed that using this procedure a gas mixture
containing 1000 ppm will burn if a hot source of ignition is availabl
The flame from this ignition will not propagate through the vessel
nor will it continue to burn when the heat source is removed.

(Explosive limits of hydrocarbon are defined as the range over which

a flame will propagate).

This data was reviewed with Reid Tait - 438 Bldg. - Midland. He
indicated this was common for hydrocarbon mixtures to ignite well
below the Lower Expl sive Limit in a Hartman test instrument when
a high energy source is used. He also emphasized there would not
be ignition of the mixture when a spark was used as the source of
the ignition. Similar data for hydrogen and ethylen were
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Dust Explosion Potential of HOPE Powders
Page 2

B, Effect of Particle Size

Powder made with Alkoxide Type | catalyst used in the tests determining
the effect of hexane was screened with the material passing a 200 mesh
screen tested to determine the particle size on the explosive tendencies.

As expected, the finer particle size increases the rate of pressure rise
to double or triple the previous values but again does not effect the
maximum pressure. Data is given in Table | and 11 and shown in Figure B.

C. Type 11| Alkoxide Powder

Powder made with Type 11 B Alkoxide from the pilot plant April 2, 1980 was
used in this test. Again the particle size distribution was broad ranging
from 10 microns to 430 microns and the volume median diameter was 163
microns,

As expected, because of the larger particle size, the pressure rise was

1/3 to 1/2 of rate of rise of alkoxide Type | powder. Data is given in
Table 1.

RDA/1tb
12-18-80
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P ' TABLE 1

=k A M W . R .

DUST EXPLOSION DATA EFFECT OF HEXANE

Powder Alkoxide Type I

From Train IV (PLAQ) RATE F PRESURE RI;F MAKIMUM PRESSURE
$/8/80 Ref #RCM PSI/SE(Q PSI
11250

Powder| 100 500 1000 Powder 100 500 1000 | Kst

Dust Conc, Qz/fts Only. %m___pm___pm_mly___pm__m__pp_ﬂﬁ

0.08 21 = 42 {10422 23 - 15.4 6.9 2

0.40 | 1183 | 1039 | 1783 | 56071 %6 61 jd‘ s9 | 4

0.80 1500 | 1300 | 2100 | S5280] 76 67 66 70 3

1.0 2000 | 1400 | 2700 | 4700{ 63 73 § 73 52 h

r I I U1 "~ ~] 1400 ;490. 2aoqu_ 3700 71 | s8 64 63 y
1.60 — 830 | 950 ] 1700 | 2300 1%:_ 52 | 35 26
Air Only NA - - 1600 | NA - - 50

[ : -
NOTE: All tests are made using thp Hartmhmn Tesq Unit With a ot wire| - 1700PF - as|the

— (ieson b sabe-ss-14p

contradict the lower explosfve limft - 1.2%. Thd ignitibn in these tekts could

F DO 005265 —
= . ——————
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TABLE 11 o
POWDER FROM PRgDUCT FR
ROM 11250 RCHM 11250
DUST CONCENTRATION VOLUME MEDIAN SCREENED THROUGH
3 Dia. 148 Mikcrons 200 Mesh (REM 11264
oz./ft Rate pf Rise | Max.Pressure Rate pf Rise| Max.Pres:
PSIYSEC PSI PS1/BEC PE
0.04 ' 320 3
0.08 71 23
0.16 1500 €
0.20 3800 £
0.24 ] 2700 L
0.40 1183 56 2900 ¢
0.60 2200 v
0.80 1700 £
1.60 830 56 - £
" 2.40 980 53 490 £
- 2 =" — s - el
ENERGY INPUT - 125 mil}ijoules
' ,
i i
1
DO 005266 B
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TABLE Il1

TYPE IT ALKOXIDE DUST EXPLOSION TENDENCIES

F [ ]
|
[ ]
) ]
[",] [ )
pe; £
LS
3 °© & 5
DUST CONCENTRATION oz./ft o 2 E
B s 0
[ - =z O
0.08 - -
0.16 140 37
0.30 190 64
0.40 360 65
0.60 s40 65
0.72 590 58
0.80 67
0.88 69
1.12 470 68
1,20 570 56
A 1.28 59
= "5~ 1.36 - - 440 67 —- .
1.52 460 60 -
1.60 700 57
1.68 440 55
2.40 130 45
| .
ENERGY INPUT - 1400 mi}lijoules
i
1
v 1 po 005267 |
DUW U
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ALKOXIDE TYPE | TRAIN IV  5-8-80

HIRC ANALYSIS
SAMPLE:RCM 11259 PE
ORTE:

CDATA SET # |

CHANNEL COUNTS

"RCM 112350 PE

N OVOSOA LGN~

AVERAGE DIAMETER Cmicrons)
= NUMBER= - '

‘BRER=

VOLUNME= -

MEDIAN=

DIA RANGE . ' DIHHETER IN HICRON¢
gnicrons)

LI T

othLbh»unuu

DO 0052e8

WAODLHNWN-DO

TOTRL PRARTICLE VOLUME=4, ?86-003 CONFIDFNTTAL
PRESSURE FRCTOR= 2.06E+004
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NEW PILOT PLANT ALKOXIDE 11 B 5-2-80 /

HIAC ANALYSIS
SAMPLE:RCM 11251 PE
ORTE:
CATA SET & 2
CHANNEL COUNTS
1 42060
2 31408
3 26425
4 17893
s 12638
6 8782
/ it
1
5 1575 - }io0 RCM 11251 PE
10 192 =1
11 4 z
12 e o t80
-------------------------------- m
m L ]
[+
+ 608
AVERAGE DIAMETER (microns) 3 1
----------------------------- [reap— :
NUMBER= 43.9 {40
AREA= _ - - _ . 135.9 - 31 - - -
VOLUME= . - 71689 = -7 o7 . .
MEDIAN= 163.4 R 1-) ST
- T F S - ) *
_ 100
DIA RANGE 1 DIAMETER IN MICKO!
{microns) VOLUME %
min - wmax
19.9 15.9 8.1
15.90 20.8 8.1 ]
20.90 30.0 8.6 .
30.0 40.0 1.1
40.0 . 5%5.08 1.9 )
s5.0 7S5.0 3.1 :
75.08 110.0 8.4
118.0 155.0. 27.?
155.09 215.0 41.9
215.9 300.0 15.0
300.90 430.90 @.9
436.9 600.0 9.0
TOTAL PARTICLE VOLUME=1.12E-0082
PRESSURE FACTOR= 1 .44E+004
DO 008269
F)ow CONFIDENTIAL
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1. NAMES v <o
- .t Chemical Name: Chlorine - -

) : Common Name: -Chlorine . - -7 Lewt * Do
- Formuh' - Q, ) B o T eeealt R
- | a2l PROPER‘I‘IES e R
" Commercial (fiquid) - S e et dltiene s T TE -
' 22 PROPERTIES AND CHARACTERISTICS . = . . -
Phys:cal State Gas at au-nospbem tempenmres and pfcuuru. Chlo-mc -
in commeree is a liquefied gas under pressure; the chlorine
. in containers has both a liquid and a gas phase.
T Bo'lm; Pomt : —~34.05°C. (—29.29°F.) - ce .
- Co!or = . Gas—greepishyellow -~ 7%= 70 0 T -
9 P © 7. . Liquid—clearamber- .. . . .. . =
' Cnu«:al Density. _3SITMA(STILAY T L AT
. . Critical Pressure .. -

-

I

Flammability

Critical Temperature o - __144°C, (291°F.) s
Critical Volume.: ' :

1118.4 psia. (76.1 atmos.)

0.02796 {t3/lb. (0.001745L/g) . = R

: ny gas—-O 2003 Ib./fe3 (3.209 g. /)

Density
A
! .- L] a s

. -2t 0*C. (32*F.) and 1 atmos. "
o - Saturated gas—0.7537 Ib./R.? (12207 g.N.) at 0°C. (32'?)
T qumd-—m 6710/t (1468 g./1) at O'C. (32°F.)
. oo —88.79 1b./fr.? (11.87 lb./pl ) a: 15.6°C. (60°F.)
- (Sec Figure 1)

Latent Heat of Vaporization
Liquid-Gas -Voluine Rclationship

Chlorine, gas or liquid, is non-czpiosm: and nonfammabic;
- . howcv:r. like oxygen it is capable of supporting the com-

< . bustion of cenain subsiances. Manv oreanic chemicals

. z€act readily with chlorine, in some cases with explosive
W : :

The weighi of one volume of liquid chlorine equals the wc:;ht
of 457.6 volumes of chlorine gas at 0°C. (32°F.) and

: . ¢ .- 1 atmos. (14.696 psia.)., . .
Melting Point L _=100.98°C. (~149.76°F.) . ) -
Odor b Chancmamc pEncirating :md irritating odoz. .-~ S
Pe3ctivily ..

Chlorine is only s!lghl\y soluble in water,” When it reacts

With Warer...

With Metals_,

- o - with pure waier, weak solutions of hypochlorous and hy-

drochloric acids are formed, Ch\onm-. hydme (Q,. 8“-0).
may crysialize below 49.3°F, -

——-Temperatures enc untered in normal uses o! chlorine dn not

123.7 BYU/Ib. (68.7 g. cal. /g at —34.05°C. (—2929°F.)

) CONFTDENTTIAL exceed 230°F. Below this temperature, copper, iron, lead,
. : RrE mcke.l plaiinum, silver, sieel and 1antalum are chemically
* DO 005286 ' resistant 10 dry chlormc. gas or Jiquid, Certain copper .

and ferrous alloys, -including Hastelloy “C™, M nel, and
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" Types 304 and 316 sainless steel also are resistant. The
reaction rate of chlorine with most metals increases with

. ) R e cxucme rapidity above certain temperaiures, beyond which
. L. ..+ " - construction materials must be selecied with great eare;

. . © 27 YT T . these temperaturcs are considerably lower if the metal or
LT et AL cem e gt e e we BWIOY iS5 i0 fincly-divided, powdescd, sponge, or wire form.

*  Dry chlorinc reacts with shuminum, arsenic, gold, mercury,
seleniom, tellurium, tin and titanium, Aluminum iznites
. In chlorine : minus 4°F. At certain iemperatures, potas-
T . - .- . .sivm and sodium burn in chlorine gas, Carbon sicel
o O - ipnites at 483°F. Antimony, arscnic, bismuth, borom,
: - copper, iron, phosphorus, and ceriain of their alloys, in
o . LT finely-divided, powdcred, sponge or wire form ignite spon-
] . T L 'tameously in ehlorine, | . -,
- SRS Moist chlorine, primarily because of the hydrochloric and
. S . * Thypochlorous acids formed through hydrolysis, is very
; L. .. T oevtm corrosive 10 all common meuals.  Gold, platinum, silver
. .ol .. «7 . . anditapium are resistant, Aticmperatores below 300°F,,
- =TT ‘. tantalum is 1o1ally inest 10 wet (and dry) chlorine. Moist
. . AR ) chlorine reacts readily with mercury. -
- With Other Elements - .Chlorine vnites, under specific conditions, with most of the |
: . . .+ . . .* . . clements; thesc reactions may be extremely rapid. At the |
: . - . " boiling point of chlorine it reacts with sulfur. Jt does not
.. " .t . react” directly with oxygen or niuopen; the oxides and -
. ar e u. e .. J .0 -pitropen compounds are well known, but can only be pre-

e red by indirect mcthods. - Mixtures of -chlorine=and
R AN AT Edr_bgcn eomposed of. more than § percenit of cither eom-
ce SRR Lete A L T2 Lo - ponent can react with explosive violence, forming hydrogen
L '. F SR ‘mmde‘ B . )

With Inorgenic Compounds. . The preparation of sodi and lime bleaches (sodium and

.3 Wt © -+ . - " . calcium hypochlorite) are typical reactions of chlorine
W L+ . e e 0t .with the alkalies and alkaline earth metal hydsoxides; the

coefe s 7 s 0 T e hypochlorites formed are powerful oxidizing agents. Be-
N e L T tou e L. cause of jts great affiniry for.hydrogen, chlorine removes
) Tee wi LT L S0 e “hydrogen from some of its compounds, such as the rcac-
. S . e — tion with hydrogen sulfide 10:form hydrochloric acid and
: o ) . . suMur, Chlorine reacis with ymmonia or ammonium ¢om-
A L . * pounds to form various mixtures of chloramines depending
L cet . R on the conditions. One of these, under propér conditions,

: Do : o © might be the explosive nitrogen trichloride. )
Chlorine reacts with organic compounds mueh the s2me as
.. , with inorganics 10 form chlorinated derivatives and hy- -
*. «+ 7 . drogen chloride. Some of these seactions can be explosive, -
. . L o e e . including those with hydrocarbons, alcohols and ethars,
. .. . - 5. . .~ and proper methods must be applied in operations in which

- - .. . i« « .. they are iovolved, | . . . .
Solubility in Water - ! _Set Figure 2. Ll o - .
- ) PV © . - Below 9.6°C. (49.3°F.) chlorine hydrate, C1,.8H,0, may

.

-

™
L
*»
4
e
1

—
o
avem o S e - gt -
LI .
.

%
i -

-

-

- "H‘.’ix}x Organic Compounds -

- .
- - »o-

: . .. . T erystallize. T . - -
Spazific Gravity. : : Dry gas—2.4822t 0°C. and 1 atmos. Lo -

. e % vy . . Liquid—1.468 a!-g—.- C. and 53.15 psia. (3.617 atmos.)

: Dry gas—0.113 BTU/b./°F. (0.113 p. cal./g.7°C.) at con-

. . . stant pressure for chlorine gas at 100 psia. or less between
) . : cr e - =~=1.1°C. and 26.7*C. (30°F. and 80°F.) .

e s ., - Dry gas—0.0832 Brwu/Ib./°F. (0.0832 g. cal./g./°C.) a2t

e o) DFNTTN ..~ constant volume for chlorine gas at 100 psia. or Jess be-
.o CONE T tween ~1.1°C. and 26.7°C. (30°F. and 80°F.)

. o0 005287 : Liquid—0.236 Biu/lb./*F. (0'2&36 g cal/g./°C) f r liquid

-
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Weaval
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. .al- equilibsium between —1.1°C. ‘and 26.7°C. (30°F.

Sheat
1D-20

- L3
s Thernms = -
. N,

- and
. 80°F.) . .o
. S S C,/C,.—1.355—Ratio of gas specific heat at constant pres-
T T ' TTTIN Usure 1o specific hoat at constant volume. L . :
Specific Volume.— Dry gas—4.992 {t3/1b. at 0°C. (32°F.) and 14.696 psia,
; ) . - . ..-.. . (l a'ms.) - e ' .' .. <.
-- ' S.erTewSaroroeed ges—1.327 f1.2/1b. 21 0°C. (32°F.) ' -
= Liquid—0.01091 fL3/1b. a1 0°C, {32°F.) "
v Pressure See Figure 3. . : .
spor Ties e At 0°C. (32°F.) the vapor pressure is $3.155 psia. (3.617
. ] ) - 2mos) ) . i .
- Viscosity. - . ~ Gas—About the same as that of saturated sicam beiween
1 atmos. and 10 aimos, .
v . Liquid—About arie~third that of water a1 the same tempera-
. LT =+ ture from 0°C. 10 -65.6°C.- (32°F. 10 150°F.).
Volume Temperatute Relationship.——___The volume of liquid chlorine increases rapidly as its tem-
. T . perature increases (See Figure 4.) . :
A N ~ r- - R .,
‘- _'.'.,' .'-_ . -:;" . ‘u? .. ® - - . .
-+t ot 3. HAZARDS e - T
|. WEALTH HAZARDS RN .A...hlsany sﬁbst:ncési‘ "It will react with almost all the
x s PY : 1 i ements and with many inorganic and orpanic com-
e e b e Pemorms fo e - _Pounds, usually with the cvolution of heat. A1 ele-
\¢ will cause severe damages When exposed 10, - -“vated temperatures it-reacts vigarously with most -
)nal atmospherié pressure and iemperature it - _metals (SeeSect.22) - - .o -
rizes 10 gas, = . . . A - C . . .
PCOhloﬁne gsas is primarily a respiratary irfant. *. - 323 Volumietric Expansion
\ concentrations exceeding 15 ppm it will iitate . The volume of liquid chlorine increases con-
& mucous membranes, ‘h‘-'“P":;_:"‘? ’Y’f“:‘ '3: . sidsrably with increasing temperature.  Precautions
€ skin. In extreme cases, the dificully of breath- . myst be taken to avoid hydrosiatic rupture of con-
g may increaic 1o, the r::mtd:;*;g‘? “d:ﬂh €an 0ccur - - 1ainers or other equipment filled with liquid chlorine.
2= sufiocati n. For more. Sect 30. .- - S _ X .
’ 't i, 324 Corrosive Action e .

3.1.1 Warning Properties -
The characteristic penetrating odor of chlorine
as gives warning of ils presence in the air. Ius

reenish yellow color makes it visible when high con- -; -

» ..

entrati ns are present.

;2 - OTHER HAZARDS

3.2.1. Fire Hazards
Chlorine is neither explosive nor
sgwever, chlorine will suppont combustion. . | .,

3.2.2 Chemical ‘Action T

©  Chlcrine has a very strong chemical
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-
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. -
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.

-
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4. ENG
41 BUILDING DESICN

;4.1.1 General : )
Shipping containers and equipment ¢ nldining

- - -

INEERIN

chlorine preferably should be located indoors, in a .

suitable Are-resistant building. I a separate build-
ag’ is not provided, the chlorine c ntainers and

.* hyd:ochioric and hypochlorous acids.
nor flammable;
"« use 1o keep out moisture from the air. Never use
affinity for

CONTROL OF HAZARDS

Al ordinary temperatures, dry chlorine, either
Niquid ar gas, docs not corrode steel. (For other
materials used in piping systems see Sect. 4.3 and 2.2,
In the presence of moisture, however, highly corro- -
sive conditions exist as a result of the formation of
Every pre-
caution must be 1aken 10 keep chlorine and chlorine
equipment free jrom moisture. . Pipe ‘lines, valves,
and containers must be tightly closed when not in

water on a chiovine leak becawse resulting corrosive
conditions alwdys make the leak worse. .

. « CONFIDENTIAL
" DO 005288
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equipment should be located in an isolated room

. having floors and walls of fire-resisiant construction.
Standard fire walls may be needed 10 scparate chlo- -
rine equipment from flammable materials, Sub-
surface locarions should be avoided: if impnssible, an
adcqudie exhaust sysiem should te provided. (Scc
Scet.4.4) - oo, '
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1.

2.

CHLORINE HANDLING PRINCIPLES

Extracted from Texas Division Safety Reference No. 49

Chlorine will react violently with many things such as oils, greases,
paints, some solvents, etc. It will also react with steel wool, oily
filings or pipe cuttings. It s therefore essential that all foreign
paterial be removed from chlorine lines and containers before putting
chlorine in thln.

Hot water and/or steim can be used safely to clean ;hlorine equipment
and is strongly recommended over any solvent. Though carbon tetra-

chl ride is not reactive with chlorine, it is highly toxic. No solvent,
soap or detergent-type macerial should be used without the approval of

a Unit Hanaget.

-

Under no circumstances should the following materials be used with
chlorine prior to further testing and consultation with the Reactive
Chemicals Committee, In genmeral, hydrocarbons and silicones should
not be used in chlorine service without prior testing. Reactive
Chemical hazard Data Reference Numbers are given if available:

Ace:one-(RCD a2) . _
Activated Alumina - - To- y — .-

_Activated Charcoal - . - -

Alcoh 1ls - -

Ammonia -

Andey 1 495 Syn. Lube 0il (RCT 2217)
Anderol 500 Syn. Lube 0il (RCT 2216)
Chemola Lubricant (TFE #8155-2) (RCL 187)
Climax 400 (RCT 2135)

Climax 400 & Iron Powder (RCT 2136)
Climax 400 & Ferrtic Oxide Powder (RCT 2137)
Climax 600 (RCT 2131)

Climax 650 (RCT 2138)

Climax 750 (RCT 2139)

. Climax 800 (RCT 2140)

Climax FS (RCT 2222)

Chl rothene (RCD 30)

Chlorothene NU (RCT 1448 & 1449) (1,1,1 - Trichloroethane plus inhi-
bitors - is more reactive with chlorine or *“chlorine gunk" than
chlorothene.)

C p-Graf Anti-Seize Compound (La. Div. LAD-323)

Desco 400 (RCT 2141)

Desco 600 (RCT 2142)

1,2 = Dichloroethane (RCT-32)

Dibutylphthalate

Dimethyl Polysiloxane

CONF IDFNTTIAL
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CHLORINE HANDLING PRINCIPLES - cont'd

pow Corning Fluorosilicone 1-3907 (RCT 2132)

Dow Corning FS 1265 (RCT 2134)

pow Corning Molykote 1-3912 (RCT 2133)

pow Corning FS 1281 (RCT 2144)

Dow Corning Stopcock Grease (RCT 2145)

Dow Corning Valve Seal (RCT 2143 & 2220)

Dow Corning Valve Lubricant FS$S-3452 (RCT 2218)
Dowtherm 6 (RCT~1520) & other Dovwtherms

Draving Wax

Ethers - .
Ethylene Glycol (RCT 451)

Fel-Pro C5-A Anti-Seize Compound (La. Div. LAD 323)
Freon 13 (RC‘I 3706)

Preon 22 (RCL 0080 & RCT 1451) )
Glycerine

Bumbletherm 500 (RCT 0512)

Bydrocarbon 0il

- Kerosene -

Linseed 0il
Marfax #1 (RCT 2547)
Methyl Trifluoropropyl Siloxane

_Mineral 0il

Molykote Br-2 (RCT 2219) o - ] R
Molykote -Z Powder (RGCT 2221)° : - '
Neverseez - colloidal copper grease (RC‘I 2548)

Perchloroethylene (RCD 43)

Permatex Form A - Gasket #2 (RCT 539)

Polychlorinated Biphenyl

Polyethylene (RCL 0075)

Polypropylene with zinc oxide powder (RCD 32)

Silica Gel

‘Silicone 0il

Sisco 300 (RCT 2146)

Solox Cleaner

Super Jet Detergent (La. Div. LAD 323) - water solution of potassium
hydroxide

Turpentine

Unirex N2

Varsol

Vitrea 33 (1:1 vol. BRCS 1086)

Some of these materials are used regularly and evem routinely in
chlorine plants for other than chlorine service. In some cases, there
may be contact with chlorine - this is not recammended. Using the
materials in the plant may be acceptable, but extra care and caution
must be used to remove the materials prior to chlorine exposure.

It should not be assumed a material is safe to use with chlorine Just
because it is not on the list,

\.
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HLORINE HANDLING PRINCIPLES - cont'd

3.

4.

3.

6.

7

9.

10.

11.

12.

Lubricants For Chlorine Service

Only completely halogenated fluorocarbom lubricants are chemically
inert in liquid and gaseous chlorine., See section om Lubricants for
detail.

Chlorine and moisture form hydrochloric and hypochlorous acids that
will attack all comnon metals including steel if brought in contact
with it, It also forms hydrates of iron chloride, vhich will cause
plugging. - .

Wet chlorine gas may be handled in titanium.equipment at normal tem-
peratures. The gas must be kept wet as dry chlorine reacts violently
with titanium, Note: All liquid chlorine should be ¢onsidered as
dry chlorine. .

Chlorine that has been dried does not react with steel at normal
temperatures and is handled and stored in steel equipment.

At ordinary temperatures, dry chlorine readts with aluminum, arsenic,
g 1d, rcugx, selenium, tellurium, tin, and titanium.

: -Antimony, arsenic, bismth, boron, copper, iron, phosphorus, and

certain of their alloys, in finely divided, powdered, sponge ot wire
form ignite spontaneously in chlorine,

Dry chlorine will react violently with hot steel. ¥or this reasom,
welding must not be done om chlorine lines that have not been iso-
lated and depressured. Also welding cables must not be attached to
such lines, T

Chlorine and hydrogen mixtures may react violently amywhere such a
mixture occurs, Ultra-violet light such as sunlight can start this
reaction,

The acid formed by chlorine gas coming in contact with wet skin is

- orrosive and should be thoroughly washed off promptly.

Liquid chlorine is also dangercus to the skin and in addition can
cause tissue damage due to freezing. - .
Take-offs should be on the top or side of a chlorine line, not on the
b ttom. “Chlorine Gunk" will tend to accumulate and cause plugging
problems.

All chlorine lines should be supported on shoes and not in contact
with other lines, This prevents corrosion and makes the entire line
accessible for painting. Lines containing corrosive material, such
as acid, should not be installed above chlorine lines.

DO 005291
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CHLORINE HANDLING PRINCIPLES - cont'd

13. Chlorine systems should be purged with dry air or dry nitrogen after
depressuring to minimize pick up of moisture (and corrosion) in the
system,

14. Any vessel that has contained chlorine must be depressured, purged,
blinded off and vashed before it is safe to enter, (See Safety
Standard 13.) -

15. Chlorine equipment that has been washed should be dried with air or
nitrogen until a dew point of -60°F is reached.

16, Valves that come in contact with vater during washing must be dis-
mantled and dried before they are returned to chlorine service.

17. D not use water on chlorine leaks. Small chlorine leaks can be
located with the use of ammonia water in a plastic squeeze bottle.
"Chlorine Gunk" will expel chlorine gas continuously for long periods,
Heat will increase the degassing rate,

18. The volume of liquid chlorine increases considerably with increasing
temperatures., Precautions must be taken to avoid hydrostatic rupture
f lines and vessels. Valves that may contain condensed chlorine
that may be trapped in the valve should not be heated with steasm.
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3.

Metals

Chlorine and Iron/Carbon Steel

Carbon steel piping and equipment are suitable for service in
dry chlorine - less than 5 ppm bx weight of water in chlorine -
at tegperatures below 155°C (311°F).

Although laboratory data shows that ignition of iron in chlorine
occurs at 204-260°C (400-S00°F) (483°F in "Safety Data"), a more
realistic 1gnigion temperature under compressor operating con-
ditions is 175_(: (347°F). See summary of LAD-420 on next page.

In the past, chlorine-iron reactious were serious problems.
Present alarm and trip systems plus.temperature recording devices
have greatly reduced this problem, but the potential remains.
Although the reaction is not explosive it is very vigorous and
destroys steel in a very short time. Large quantities of chlorine
can be released. . ) '

To prevent ignition of irom in chlorine service, the iron must be
kept below its auto-ignition temperature, Using a 20° safety
factor, a MAXIMUM ACCEPTABLE OPERATING TEMPERATURE is 155°C.
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