introduction

This second edition reflects the work
practice changes reguired by the
Occupational Safety and Healtn
Standard pubhshed Qctober 4, 1873,
in the Federal Register. The proce-
dures recommended in this manual
follow the work practice guidelines
adopted for PPG plants producing
viny! chlonde monomer, Of course,
some PPG pracuces may not bé agsh:-
cable to individual customer OREraLens

The Chemical Divisicn of PFG
industries manufactures viri, | crlcroe
monomer at Lake Charles. Lou s.2ra.
and at Guayanilla, Puerto Rico

The combined capacity of tnese 1.0
faciities 1s rated at 900 mitlion pounds
per vear. This capacity makes PPC a
major suppher of vinyl chiorice
monomer to producers of polyviny
chioride resins PPG s also a majer
supplier of percarboneate polyrmrenzaton
inttiators used in the manufacture of
polyvinyl chionde, The follewirg
pages show PPG's large-scale com-
mitment 1o vinyl chlornide moncréer

duction.
production ASI 000013637




PPG’'s Commitment
To Vinyl Chloride
Monomer Production

In 1969, PPG expanded its L.ake
Cherles, Louisiana vinyl chloride plant
and. in 1971, built a Puerto Rican
plant that greatly expanded PPG’s
capacity for producing chlorine and
vinyl chloride monomer. Built at the
same time nearby in Puerto Rico was
-n olefins plant half-owned by PPG.
:s annual capacity includes one billion
:ounds of ethylene, wimch PPG com-
ines with chlonne to produce vinyl
nloride monomer.

ASI 000013638

mit

A new large tanker, the S.5. Puerto
Rican, transports refrigerated vinyl
chloride monomer to a terminal at
Paulsboro, New Jersey. There vinyl
chloride monomer is stored unaer
refrigeration and shipped to customers
in tank cars and in a fleet of dedicated
tank trucks. PPG can also ship vinyl
chloride monomer at ambient tempera-
tures by barge and ocean-going ships
as well as by pipeline,

PPG produces vinyl chlonde rmonomer
by an oxyhydrochlonnation process
and holds more than 400 domestc

and foreign patents on this tecrrology.
PPG developed the process in ire

early 1950s and commercialized 1t in
the early 1960s.

Related to PPG’s vinyl chionide
monomer 15 1ts production of vinylidene
chloride monomer.
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Properties

Chemical Names:

Vinyl chlonde. vinyl chloride monomer,
chloroethylene, chloroethene

Chemical Formuta: CH,CHCI
Molecular Weight; 62.5

Description:

At ordinary temperatures and pres-
sures, vinyl chionde is a colorless gas
with a mild, sweet odor. But as sup-
phed in tank cars and trucks under
pressure, itis a hquid. Vinyl chlonde
1s highly volatile and its vapor is
extremely flammable. Containers are
labeled “cancer-suspect agent.”

Boiling Point, °C -~-13.8
°F +7.0
Freezing Paint, *C —153.7
°F —245
Flash Point, open cup, °C —78
of —108.4
Explosive Limits, volume %
in air at 25°C (77°F) 3.6 1033
Autocignition Temperatute, °C =~ 472
°F  BB82
Critical Temperature, °C 158.4
°F 317
Criucal Pressure, psia 775
Vapor Density, gire=1 2.15
Solubility,
water in monomer at 25°C
(77°F), weight % _ 0.1

.

Solubility

Vinyl chloride 1s relatively insoluble in
water but soluble in most organic
solvents.

Reactivity

Vinyl chlonde polymerizes exother-
mically in the presence of light. air,
oxygen or catalysts. Heat along will
not inuate polymenzation. Viny!
chloride 1s thermally stable 10 guite
high temperatures. Although peroxige
formation due to arr exposure 1 a8
slow reaction, certain peroxice proguc::
are shock-sensitive Vinyl chlorice s
noncorrosive to metals when dry at
normal ambient temperatures, but
water at elevated temperatures accel-
erates corrosion. The double bond
behaves as in other unsaturated com-
pounds The chlonne atom s relativel,
inactive and 1s more stable than in
saturated or allylic compounds.

*_J......________________'_________-;-.-.----..i.



Specification :nd Typical Analysis:

ooearance

Color

Acicty, as HCIL ppm

Iron, as Fe. ppm
(filtered sample)

Nonvolatiie residue,
weight %

Water, com

Sulfur, as SC.. pom

Acetaldehyoe. ppm

Acet,lere, po™m

Specification

clear, free of suspended
matter

colorless, water-white

5 maximum

0.5 maximum

0 05 max:mum
100 max:mum
3 maximum
B maximum
2 maximum®*

Typical Analysis

clear, free of suspended
matter

colorless, water-white

<1

0.1
0 C0C3
34
<1
<1
<1

*Te 5 Tax, U™ § &7 .nQusity stancard: ~cwever, the PPG product contains no deteclable

emcunt of azet,ere,
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PRESSURE, millimeters mercury

VAPOR PRESSURE

20,000 =

e

- =

My

ek om e am—

v R A b ——— - —

B b L r e N e ]

3
errets el
F=

g

10.000

8.000

6.000

4.000

mm Hg “1 vad

MRS AA F8NRA|

“ToTT 100 16,617 LT nT
25 2,943 T TTTLTIOT
0| 1.293 Ty

3.000

2.000 ;

1.000

aaal o

800 |

—_—
+ ———ee
+ N
+ -
el
o

600 #

[ i P »44-.]-:-1..«- -o-r*?b‘: .{:;791'—1'1-. -f-.-—-.—.-..—-—r..- .....t.—..-.—_?._...—.f.-._-..n
s e P —
I R R b s Dot - ames =t = o
.- N o Arard e F ok — - - — i t
400 —tiiilt ey L] i jeapy =
R B e e o R e o r v gy - +
. et i Fa IRABEDAMN LENESDRIEE AENORRARAS DORSIE ST PRI -
300 L) M ‘ : ':—1—: 1 + p—
2 M N
NUDESYRRSDRICOURURE PROSTORIOE DEIUE DY RS PURIES N %‘f] il 1IN o]
v + " ba — HEERITeaaa HiR AN RN RN RES ’
SEDSEERUNSSURSUUNIRE SN S DT DS SO DENOE SR SE IS Lot oy f ‘ U ISR OO IDDUUURIS SR
. | et v IRHE i . '
200 ‘ ~ IR =
A S G ; PR RO RN KSE AT N
e RERERS S § pi B85 ttts 4 BSRS S A0E RS . X
(PRSP ' —l IASHNN MURTRELARA LORV AR RETH 1100 Nt - i
[ A = T ‘- “ DO i TR AP N e ""é"‘*‘ :
4 ik ; I‘"’i ,1:|: SIY IR A T N A 3 1 ”r}r‘v !
Ve e VSRS I I R bt PRI . ! “r .
' i ) SEARELEL) DRRENS: —— NN :
9 RER! =T M R EES Tt nTor MERRS T ettty - :
' b bt it b A TH repers M
100[ 2 ISSBAE! P L SN SRIME IBHN e AN
-20 -10 4] 10 20 30 40 70 80 90 100
.
TEMPERATURE. degrees Centigrade

0







Fir and explosion

Viny! chloride vapor is extremely
flammable. Its explosive hmits are
between 3.6 and 33% by volume in
air. Sufficient ventitation and the
elimination of ignition sources are
mandatory 1in areas where vapor con-
centrations rnay reach a flammable
level. When a tank car s unioaded,
both the car tank and the unloading
pump must be electrically grounded.

The major products of combustion
include toxic and corrosive hydrogen
chloride as well as carbon monoxide
and carbon dioxide. Under certain
conditions traces of phosgene may be
produced. The main sources of danger
10 personnel result from carbon
rmonoxide angd from the extensive
formation of hydrogen chlonde gas. as
well as from any unburned vinyl
chloride vapor. Since a major com-
buston product is hydrogen chionde,
any time 1ts pungent odor 1s detected
the area should be evacuated. Only
persons properly protected should
enter the area. Vinyl chioride vapor
does not have any warning properties
at low levels,

ASI 000013646

Carbon dioxide or dry chemical agents
extinguish small fires effectively. but
no extinguisher 1s known for large
fires. Streams of water cannot extin-
guish a hquid vinyl chlonde fire
because the monomer does not mix
with water and will float on 1op. Water
may be sprayed to cool equipment,
however. If the source of the vinyl
chloride monomer leak has not been
closed off, do not attempt 1o extinguish
a large fire because hot metal can
reignite an unburned vapor cloud. No
one without proper protective respira-
tory equipment should enter an area
where there has been a fire until the
area has been thoroughly ventilated
and checked to make sure the monomer
concentration i1s below the level re-
quired by the Qccupational Safety and
Health Standard.

Chemical reactions

Contamination of uninhibited vinyi -,
chlonde monomer may catalyz
polymenization, which 1s higni

thermic, or cause decomposit
which liberates toxic hyaroger.
gas. The high purity of vinyl chlerncs

must be maintained in shipment,

transfer and storage.

/)

Exposure to oxygen, air or sunhgr:
can also catalyze polymenzauon.

Peroxides may also form.

Toxicity

The Occupational Safety and Heazis
Standard on exposure 10 vinyl chicr
published October 4, 1974, says:
"Based on the demonstratea evice~
of viny! chloride monomer’s carcing
gericity In three amimal species (ra:
mice and hamsters), and the sub-
stantial probabihity that vinvi chi.r.z
monomer had peen tne causal age~

in the cases of liver angicsarcara

found in workers Hotn here ang ac”
OSHA . . . publbishea a comprenens

proposal . . . to pretect empleyess

from hazards of exposure to viny!

chionde monomer.”

®




Stated in this OSHA standard is the
following "Permissible exposure lirmit "’
‘cheduled t0 become effective

oni 1. 1975

(1) No employee may be exposed 10
vinyl chloride at concentrations greater
than 1 ppm (part per million by
volume) averaged over any B-hour
penod, and

(2) No employee may be exposed to
vinyl chloride at concentrations greater
than 5 ppm averaged over any penod
not exceeding 15 minutes.

{3) No employee may be exposed 10
vinyl chlionce by airect contact with
hguid vinyl cnlonae

In cases where these imits of exposure
are exceeded. the wearnng of respira-
tors will be mangatory for workers
beginning Apnl 1, 1876, Unul then,
tne wearng of respirators 1 ciscre-
tonary for exposures under 25 pom.
Besioss tre suspecled carcinogeniaity,
viry | ¢ricnde monomer vapor can pro-
duce ImMmegiale sympiems in persons
excoseo to nign concentralions.

The odor of vinyl chlonde monomer is
sweetnish and the sense of smell can-
not be relied upon as a warning. High
vapor concentrations may cause lung
irritanon, can cause dizziness and
anesthesia, ang may do other bodily
damage in ways not yet ascertamed.
In all cases of overexposure, iImmeai-
ately remove the affected individual to
fresh air and obtain medical attention.

Liguid vinyl chlonde monomer may
cause frostbite because 1t evaporates
so fast. If a polymenzation inhibitor 1s
included. 1t may cause local skin burns.
However, most vinyl chloride monomer
snipped today is not inhibited.

Workers should wear eye protection
ang protective clothing to prevent
skin contact witn tne higuid, f vinyl
chloride gets on clothing or shoes,
they shoula be removed immediately.
if vinyl cnlonde contacts tne skin,
wash (mmediately with soap and
water If vinyl chlonde contacts the

-
-

eyes, the eyes should be washed -
immediately ana thoroughly with
water for at least 15 minutes. Get - J ;

medical attention,

Workers should wear protective clothing and
eye protection wnen unicaoing shipments,
Whrether or nct respiratory pretecen is wsed.
ana what tyde, gepenas on the concentrat.an
of vinyl cnionge moncmer vapor.

—
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W rk Practice Guidelines

PPG Industries has work practice
guidehnes used at its own plants to
reduce exposure to viny! chlonde
monomer during manufacture, storage
and loading. Portions of the guidelines
are reproduced here. Of course, some
PPG practices may not be applicable
to individual customer operations.
Copies of the PPG work practice
guidelines are available from the tech-
nical service staff of PPG Industries’
Chermical Division.

Copies of the OSHA standard, “Ex-
posure to Vinyt Chlonde.” are also
available on request. Users of viny!
chlornide monomer should observe the
requirements of the appropnate regu-
latory agencies.

I. Labeling and Posting
A. Signs

1. Entrances to the regulated areas*
shall be prominently posted with legible
signs bearing the foliowing:

DANGER!
CANCER-SUSPECT AGENT AREA
AUTHORIZED PERSONNEL ONLY

2. Areas where hazardous operations
are performed or wnere an emergency
currently exists shall be posted with
iegible signs bearing the following:

CANCER-SUSPECT AGENT
IN THIS AREA
PROTECTIVE EQUIPMENT
REQUIRED
AUTHORIZED PERSONNEL ONLY

14

B. Labels for Moncmer Conterers

1.

Vinyl chloride monomer :n contz.nery *

or vessels located cutsice ne regLlaean

area shall be iabelea as foiiows:
VINYL CHLORIDE

DANGER!
EXTREMELY FLAMMABLE
LIQUID AND GAS
UNDER PRESSURE
CANCER-SUSPECT AGENT
HARMFUL IF INHALED
MAY POLYMERIZE VIOLENTLY
UNDER FIRE CONDITIONS OR
LOSS OR REMOVAL OF INHIBITOR

Keep away from heat, sparks sra
open flame.

Keep container closed

Use with adequate vertilauor,
Avoid breathing vapor

Avaid contact with skin.

Keep cylinder out of sun ard aAs,
from heat.

Container should be grcunagec vner
being emptied.

Never drop cylinder.

FIRST AID If inhaled. remove 1o fres-
c

resprration, preferatis ~cuth-1c-
mouth. Uf breathir nfficuit, z ve
oxygen. Call a pr. n

IN CASE OF.

Fire—Jse water spra,, ar, c-e™ycai,

or carbon aoxige,

Spill or Leak—For srail soidls, evacugs
area ang perrmit 1c evapcrate For

large spills or leaks, evacuate grea

Dike or flush to grouna anc let avaco-
rate. Do not flusn 1o sev.er beczuse of
explosion hazard Wear su'tatle rescrs-
tory protection.

C. Waste Material

Waste matenal removea from regulatec
area \n closed containers for d.isposai
shall have the following iabel.

WASTE MATERIAL
DANGER!'
MAY CONTAIN
VINYL CHLORIDE MONOMER
EXTREMELY FLAMMABLE
VINYL CHLORIDE IS
A CANCER-SUSPECT AGENT

*"Requlated ares” mears an 2723 -2

vyl cricnde congentrat oS 3t 4 iois
cf the permss Die excosure ~ °

|

#
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D. Equipment

'
Process equipment, matenals and
clothing contaminated with vinyl
~hloride monomer shall not be re-
noved from a regulated area uniess

it has been purged or placed n closed

containers bearing the following legend:

DANGER!
CONTAMINATED WITH
VINYL CHLORIDE MONOMER
CANCER-SUSPECT AGENT

. Apprisal of Employees

Each employee working 1n a regulated
area shall be apprised of all known
hazards, the consequences of over-
exposure, appropriate emergency
procedures. proper conaitions for safe
use and precautions 10 prevent ex-
posure 10 vinyl chlornige monomer.
Each piant shall have prepared an
operations manual getailing procedures
for performing the work which con-
tains spectfic safe work pracuces.
These practices shall not contamn in-
herent steps that result in exposure of
the employee

. Medical

Medical surveillance shall be reguired
or mace availdanle to workers covered
by this \Work Fractice Guideline no

:85 freguentl, tran every 12 months
ror empic.ees A "0 have worked over
10 years. tis perod snail pe every
six months Tris medical program
shall be consicereg the pracucal mimi-
mum and these exar.natons snould
be reviewed every (~ree vesrs for
revisions and suppiemental testing
where indicated.

V. Personal Protective Equipment
and Clothing

A. Respiratory Protecticn

1. General

When the lirnits of exposure pre-
scriped on page 13 under Toxicity
cannot he met by iimiting the con-
centration cf vinyl criorice monomer
in the \work ervironment througn
feasible engineering means, the plant
must establish and enforce a program
of respiratory protect,on detalling the
required protection of each job classi-
fication.

2. Non-Routine Operations

The requirermnents set forth in this sec-
tion shall apply for non-routine opera-
tions such as brnief exposure 1o con-
centrations as a result of maintenance
or repair activities, emergency situa-

tions, or other short-time, non-standard

work routnes. A resprratory protection
prograrn meeting the general require-

ments outhned in the American National

Standard, Practices for Resoiratory
Protection, Z88.2-1969 shall be estab-
lished and enforced. This program shall
include instructions on the selection,
fitting, use, testing for leakage. ciean-
Ing and maintenance of the respiratory
protective device.

3. Vessel Clearing, Draining. Charging
or Maintenance

a Where employees are engaged in
cleaning. charging or maintenance

insigde vessels, respiratory protection
shall be worn at all tmes Where the

concentration of vinyl chiornide monomer

inside the vessel has been purged
below 25 ppm. and there 15 acdequate
oxygen content 1o support hife, an
approved chemical canister mask shall
be worn, Where the concentration of
vinyl chloride monomer inside the
vessel 1s below 10 ppm. a chemical
cartnidge respirator, which provides a
service life of at least 1 hour, can be
worn in lieu of the canister mask.

b. Where the concentratuon of vinyl
chloride monomer cannot be brought
below 25 ppm, the employees shall
wear a demand or continuous flow or
self-contained respirator (Type C per
OSHA standard page 35897).

¢. Employees making the first break
into a process line, storage line or
vessel that contained or contains vinyl
chlonde monomer shall wear respira-
tory protection appropriate to protect
the employee from exposure to vinyl
chionde monomer.

Self-contained breathing apparatus.

15

4. Routine Operations

a. Workers loading or unloaaing tank
cars, tank trucks. barges, ships. filling
cylinders and other such similar opera-
tions where the facility does not have
a closed system for vapor equabization,
shall wear Type C respiratory protec-
tion during the above-mentioned
operations.

b. Where there are loading and un-
ioading operations which incorporate
equatization kines, Type C resoirators
shall be located in the immeaiate area
and worn in the event of spiilage,
leaks or emergencies Only those
employees properly protected ith
Type C respiratory protection shall
attempt to correct an upset condition
or emergency.

¢. Employees engaged in loading,
unloading and production shall have
on their person a chemical cartridge
respirator to be used for escape
purposes.

d. Employees who collect samcies
for quality control purposes shall «ear
respiratory protection consisting of a
chemical cartridge(s) type during the
penod when the sample s ihserted
and removed from the sampling line
Respiratory protection consisung of a
chemical cartridge type shall be ~vorn
when gate and globe valves are
operated.

e. Employees who monitor the 'Aork-
place air shall have availanle aporo-
priate respiratory protection in the
event of leaks in equipment. These
employees shall wear the respiratery
protection when levels being measured
exceed the permissible limit.




__..,,,%._é.,__,
R e

O
wnH
O
™
=t
o
o
(o
<o

2l

AS]T




Handling and Unloading

In many handling and unioading steps,
there are potential pomnts of exposure
to vinyl chlonide monomer. Consult
with the technical service staff of

PPG Industries’ Chemical Division
regaraing where monomer unloading
exposure points may be in your plant,
Check also for other exposure points
that are peculiar to individual plant
operations.

Handling spills and leaks

If the concentration of vinyl chlonde
vapor in air exceeds 3.6% by volume,
the lower imit of the explosive range,
persons should not enter area of spill
or leak except for a rescue.

Take care of a leak or spill immedi-
ately Shut off or remove any possible
source of ignition. Keep people away
and co not permit smoking. Handle
small spills by evacuating the area and
letting the hquid evaporate. Dike the
liguid from a iarge spifl and fet it
evaporate Do not flusn vinyl cnlonce
N0 a sewner because it may create an
explosion hazard Soilea vinyl cnlo-
ride snould nct be celicerately anited.

Invisible leaks can be aetected by using

a soap solution or £y instruments,
never use a nalide lamp because of the
fire ang explosion hazards. If 1t can

be done aithout personzl risk, shut

off a leak.

Persons taking care of a leak or spiil,
or making a rescue, should use seif-
contained or air-supphied breathing
apparatus and should v.ear spark-
proof shoes and use spark-proof tools.
A person contacted by vinyl chlonde
hquid should take a bath premptly
and aiscard contaminated clothing
and shoes.

Tank car warn:ng ano gerail

19

Unloading tank cars

If tank car valves are defective or
feaking, do NOT unload. Teleprcne
the PPG Chemicals plant at Laxe
Charles. Lowisiana, 318-882-1200.

Spotting Car

Spot tank car accurately on level track.
Set car brakes ana plock wheels ‘Aitn
standard rail clamps. Unless zar s
protected by a closed and lockec
swilch or gate, attach a derail to open
eng of track. Place caution signs
camplying with DOT regulations on
track Or car t0 give warning to persans
approacning car from open endts) of
siding. The signs and derail must ce
left in place until after car 1s unioscexn
and disconnected.

PPG tank cars are equipped cnly far
top unlcaaing. The car type 1s DOT
Class 112A-340W. The cars have a

net weight capacity of 180,000 gcouncs
corresponding to a nominal capacity

of 26.000 gailons.

Workmen unloading shipments snouid
wear goggles ang protectve C1oting,
that is, garments suitec 1o tre cartic-
ular situanon and propabie extent of
exposure.

If unloaging procedures—sarncuiari,
connecting, CISCONNECting ang sam-
pling—release vinyl chlerize Lzaoors
1N the work area, Workmen ircull
USE Proper respiratory proiect or
page 13, PPG Work Practice G.
lines, Secuion IVA2).

The car stould not be left unattencen
while being unloaced.

Vihee! cnock for tank sars,

ASI
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Prevenung Ignition

State electrnicity must be dissipated

10 minimize the fire hazard. Connect
grounding wire between the car tank
and the unioading line. (See grounding
arrangement diagram below.) Also,
the car tank should be grounded as
well as the rail under the tank car.
Flanged joints in piping should be
bonded by jumper cables. Welded pipe
connections are preferable. Use a
commercial meter for checking ground
integrity.

All wirnng and electrical eguipment
should be explosion-proof, Class 1,
Group D. No flame- or spark-pro-

ducing devices or smoking by per-
sonnel must be allowed tn the area.

Follow federal, local and insurance
regulations, A fire hose should be
avalfable 1o cool the car tank and
surrounding equipment in case of fire.
Additional informaton appears in ;
Manual Sheet TC-4 on “Unloading Ground the tank car before unipading. Flangea ;onts shoula be Dorgs: oy uvrcar
Flammable Liquids from Tank Cars.” cables.

published by the Manufacturing
Chemists Association, 1825 Connecticut
Avenue, N.W., Washington, D.C. 20009,

.
R
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. Check Before Unlcac ng
- Check a!l car valves to make sure they
are clocsed Check vaives on the piping
fram storage 1ank 10 £rocess 10 make
trey are closed. Check the vinyl
wonde ~onomer concentraton to
make sure there are no invisible leaks
* fremovaives Vear respiratory protec-
« won firere s an, leakage. Take care
cflezx 35 recommerces on page 19.
Cnecx siZrage-sne ievel 1o make
s.re irere s suffc ent room for the
« carsccnients Tre PPG tank caris
cuicpeg vith a gage rod assembly
1see cagram of tank car fitungs below)
for messunng tre level of vinyl chlonde.

To prevent expcosure -f workers 10

vinyl ¢crionae monomer vapor, this

» Drocedure has been modified by con-
recting a "bull's-eye” signung device
10 the end cf tre gage rod. 1t permits
orserving hguig vinyl chloride monomer
« 0 a system tnatis closed at the
nspecton sie. The gas floaing out

g Cuil'5-€,e 15 CiDec Into the re-
COVEr, SV5em .

& 2-inen valve 15 ingtalled vertically

¢ oTee vaper cacoing connecuon and
1.2 3-nch vanes on tne hguid un-
icac'ng outlets, Anmicn are over educ-

o]
i
f

r pices Users may reguce the vapor
tre vaive 1o 1 mc¢h prov.aing vapor
100 15 sufficient to maintain positive

rragsure near e end of unioazing.
.!' T hQuig cLtiets - o re Lsed to
- .wged unicacirgf  -sired.
Tee VESCr Dagcing cennection snould
Le vertes 1o the varor at the top of
1~2 s1orage tanx (see unloading
giegram).
Tre wrermewell dome fittr 3 covers a
closed system fillec with antifreeze.
~ thermoeter can peinserted in tne
s-ing 2pening to obtain the tempera-
1.re cftre vir,t onlonge when desired,

Vinyl Chioride Monomer Tank Car
Dome Fittings

ARehat Vapor

@

Tasting Tube

Gage

Thermowell

Gage rod assembly

Liaud unloading valve

Vapor padding valve

Liquid unioading vaive
. Sataty rahef veive

Tharmowell

Tasting tube
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Meazsure ieve!l cf vinys chlenge mz-aver
haurg i tars Zar with ZaGe rea assemply
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‘RANGE Full viacuum 1o 50 psig
‘RANGE -B0*F 10 150°F
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Samphng
Check contents of tank car by sampling
before unloading 10 verfy that con-
tents of car are vinyl chloride and meet
required specifications.

Samples are taken 1n stamless steel

pressure bombs that meet the require-
ments of DOT Regulation 3B-400 and
are geaicated to vinyl chlonde service.

All pipe connections and valves at the
samphng point should be as close
togetner as possible to rmirimize the
guantity of vinyl chlorige monomer
tnat must be vented before rernoving
the sample bomb from the system.

The pipe leading from the sampling
bomb 1s part of a closed loop system.
It 1s connected to a common vent
manifold leading to the refrigerated
recovery system or 10 the stack system.
If this cannot be done, an alternative
1s to discharge the vent line no less
than 12 feet from the operator, who
shoulg have room to stay upwind no
matter what 1~ + vind direction may
be. A suitable preathing device must
be used durtng samphing If measure-
menis of vinyl chionide monomer con-
centration have ingicatea tnat expo-
sure 15 possibie.

An alternative arrangement has piping
and valves for two evacuated sampling
bombs: one for collecting the sample;
the otnher for collecting tre bleed-off,

The operator snould wear long sleeves
and gloves 1o protect um from possible
contact with residual hquid vinyl
chlonde monomer when he removes
the bomb from the sampling position.

Liquid samoles should be taken only
tnrougn tre gage rod assembly fitting.

1. Remove hood frem gage rod
assembly.

2. While helding rod. release latch,
CAUTION: When releasing latch, do
rot stand directly Over roc because
e car vapor pressure could make the
rcc rnse rapialy once tne latch s
released.

3. Setrod 10 desired level in car.

In 1re center of the other fittings 15 a
spring-lcaaeq, safety relief valve set
at 280 psig
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Pressurizing Car

PPG ships tank cars of vinyl chionde
filled with iguig up to no more than
86°% of the water ‘weight capacity of

‘e tank Vinyl chlonde vapor occupies

2 space above the iguid Air or
oxygen must not be mtroduced dunng
uninaaing or storade to prevent forma-
tion of a flamrranie mixture of prema-
wure pclymenzaton. Purge all lines
thoroughly ‘ann muroaen before book-
ing up Use nitrogen with a8 meximum
of 10 ppm oxygen. Nitrogen purging
can be mimimized by sealing the hine
and alternately pressunzing A1th nitro-
gen and bleeding off the nitrogen 10 a
remote location or 10 a recovery system
orncinerator.

Remove the threaded pioe plugs on
the hquig and gas valves cautiously
and connect the hguid unloading line
and the vaoor pzdding line (see un-
loading diagram), Tne vapor pressure
15 needed 10 crime e centrifugal
foraarding oo, f ore s usex To
requce pressurs Gren 1ocate tre gue
35 Close 10 e tank car a5 cosscle
Some instalalicns rave & LOMDressor
cn e vEoor ling from The §1Trage tank
N oo o tne purs {n o sarm
ciimates. @ cororessor ~ay be used
&'Cre sttt a Cu™e, Culin ¢old
LEETEr @ DuR s usuzlly neened—

ST Lr T oL TR LT Dressor—io
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cfun,l orionge from
culc be regulated by a
nefer ine If the dis-
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I, cecomes too
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valve ricse the JritEein s Cconnection
e Ll e pressure 's equahized,

Checking Unloading Progress

Start unioading by slowly opening
the vapor padding connection valve
10 the car. If 1t 15 necessary to dis-
continue unioading for any reason,
close all valves tigntly and disconnect
all unioadirg connections.

The lines leading from the unloading
connectuon valve and the padding
connection valve should be purged
with nitrogen so that the vinyl chlonde
monomer vapor (n those Lines 1s trans-
ferred to the recovery system.

Check the storage tank frequently to
deterrmine when the tank car1s almost
empty Completely unload the tank
car; 1t should not be used for storage.

A pressure gage on the unloading line
15 the best weay 10 incdicate when all
the liguid has been emptied from the car.

Purging hine witn rutragen
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After Car Is Empued

Stop the forwarding pump. Close the
padding connection valve and then the
unloading connection valve at the top
of the car. After this. close all other
valves in the vinyl chloride transfer line.

The lines leading from the unloading
connection valve and the padding con-
nection valve should be purged with
nirrogen so the vinyl chloride monomer
vapor in those lines 1s transferred to
the recovery system.

Check the vinyl chloride monomer
concentrauon to make sure there are
no invisible leaks from valves, Wear
respiratory protection If there is any
leakage. Take care of leak as recom-
mended on page 19.

Do not allow tank car to stand with
unloading connections attached after
unloading has been completed. Remove
all ines from the car and disconnect
grounding wires.

Reverse the "DANGERQUS" placard
on the car so that it reads "DANGER-
QUS—EMPTY" (see photo).

IMPORTANT

Leave at least 10 psig of vinyl chlonde
vapor pressure in the empty tank car
bang returned after closing and seal-
ing all openings The pressure is
necessary to prevent air from entering
the car.

Notify PPG Chemicals immediately

if any valves are defective or leaking.
telephone the manufacturing plant at
Lake Charles, Loutsiana 318-882-1200.

Leave at least 10 psig of vinyl chlonge vacor
pressure in the empty @ank car.

AST 000013656

TANK CAR DIMENSIONS

Length Height
Water Over Overall 1o Vvalve Extrerre
Car Capacity Strikers? Height? Qutler® wWigth?®
90-ton 26 000 gal. 50'5" 156" 14'1- 10°6."

1/
1/10

'Add 2°7%" for 1- over center line of coupler knuckles,

2Heights are for empty cars and are measured from top of rail; raights of Ir.'
cars may be as much as 47 less. )
3Width over grab irons.

Note: Height to manway platform1s 6" to 10" less than height 10 center hine of valve.

TANK TRUCK DIMENSIONS

Overall Height to Top Qverall
Length of Relief Valve Wiath
487" 10°8" approx. 96"
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‘Unloading tank trucks
Tank trucks deliver shipments usually
aithin @ 100-mile radius of Paulsboro.
N1 The tank trucks have a net weight
ty of 40,000 pounds correspond-
y nominal capacity of 5,200
gallons. The trucks are unioaded on
aither side from the bottom near the
pack end. Since the sizes of the hquid
ine connecuions {3 inches) and vapor
padaing connections (2 inches) are
e same as for tank cars. any user
receiving iank car shipments can take
3 tank truck shipment so [ong as the
wruck can get close enough to the
unloading site. If not, a different length
of pump suction line or vapor padding
ine would be needed. Users may re-
duce the vapor padding connection
10 1 inch, providing vapor flow s
sufficient 10 maintain positive pressure
near end of unloading.

Personnel should not sit in the cab

. mle unioading, and the unloading
should not go unattended. Workers
unlocaaing snipments snould wear
goggles, protective clothing and pro-
iective respiratory equipment if needed.

Sportting Truck

Shut off the truck engine. If for some
reason the tractor must be separated
from the trailer, do this pefore making
any connections anc place a "horse”
T § strong enougn under tne front
Oon't reiy on the support wheels
-J the lcad. Set tne brakes and
nOCK the A neels.

irocate the vinyl enloride truck so as 10
oros v from coilision with a passing
ve Allo s nio vericular traffic in
Tre ared unll unicaging s completed.
f 1mus cannct e cone. minimze and
conuol traffic by 1emporary roadbiocks.

In case of emergency wnile unloaaing, an
internal valve can pbe shut off oy nard levers
at the front ana pack of tank truck.

25
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Preventing lgnition

Static electncity mubst be dissipated

to minirmize the fire hazard. Connect

a grounding wire between the tratler
tank and the unloading line. Also, the
truck chassis should be grounded.
Flanged joints in the unioading system
piping should be bonded by jumper
cables. Welded pipe connections are
preferable to flangeo Use a commercial
meter for checking ground integrity.

All wining and electrical equipment
should be explosion-proof, No flame-
or spark-progucing devices or smoking
by personnel must be allowed in the
area.

Follow federal, local and insurance
regulatons. A fire hose should be
avallable to cool the trailer tank and
surrounding equipment in case of fire,

Check Before Unloading

Check all tank truck valves 10 make
sure they are closed, also check valves
on the piping from storage tank to
process. The valve at the truck end of
the liquid line hose should have been
closed after the previous delivery.
Because hquid viny!l chloride monomer
has a high coetficient of expansion,
the hiquid line 1o the storage tank
should have a safety relief valve no
smaller than one inch, preferably
located close to the storage tank.
Check the storage tank fevel 1o make
sure there 1s suftficient room for the
‘ruck’s contents.

*spect the pump, vapor hine and liguid
.ine r.oses or flexible-joint piping for
any defects including leaks.

ASI 000013658
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in case of fire.
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Store the hose or flexible arm off the
ground on a suitable support. The
coupling covers should be in place to
sary out dirt and moisture.

-hort spool piece at the end of the
M. .should always remain with the
nose. Do not.substitute a different
oiping secuon for it. The spool piece
is purposely short to minimrize its air
content and avoid the need for nitrogen
purging. All empuied sections of the
s.stem should be clean. dr, and free
of air before monomer 1s iInrcduced. if
nItrogen purging !s necessary, it can
ge mintmized by sealing the line and
alternately pressurizing wiath nitrogen
and bleeging off the nitrogen to a remote
locaton Or 1o a recovery system or
nginerator,
If the hquid monomer in the truck 15
colg, 118 vapor pressure may be gquite
low. Hook up the coupling of the vapor
casaing hne and ground it, Make sure
e closure 1s tignt. If the vapor pressure
in the truck drops below 10 gsig.
pleed pressure from the siorage-tank
v2DOT $DBCE INTC N TruCk V&DOor SPACe& k- . - 1 vapor gaacins line.
Aside from tre safet, aspects, the ’
sicrage-tank vapor space must be
pract:cally free of oxygen and other
contam:nants to avoid incurnng
cnarges for delaying tne truck ang
purging 1t after tne truck retwrns.

If ,a.vapor compressor s used :n agdai-
o, or instead of. a gump, the
€s50r must not te zapable of
efivering over 100 ps.3. The safety
rehef valve on the truck 15 rated at
150 psig.
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Unloading Procedure

1. Hook up the coupling of the hiquid
line and ground it. Make sure the
closure 1s tight and the spool piece
bleed valve 15 closed,

2. The coupling of the vapor padding
line has already been hooked up and
grounded. Open valve from vapor
space on storage tank.

3. Slowly open the truck and hose
valves of the liquid line.

4. Start the pump and, or vapor com-
pressor. If the excess flow valve in
the truck liquid outiet closes, shut the
outiet valve until the pressure is
equalized. The flow of vinyl chloride
from the truck should be regulated by a
valve 1n the hose tine, preferably the
valve closest to the storage tank. The
truck can be unloaded at a rate up to
350 gallons per minute. Keep a posi-
tive pressure on the truck vapor space
to avold the possibility of pulling in
air and to prevent pump cavitation.

5. A change in the sound of the pump,
as well as a pressure drop on the gage,
indicates when the iquid has been
completely unloaded from the truck.
Do not try 1o pump out vapor fram

the truck, because this can produce a
vacuum and suck in oxygen from the
air, If the vapor pressure in the truck
drops below 10 psig, bleed pressure
from the storage-tank vaoor space Into
the truck vapor space.

ASI 000013660

Lever opens and ¢loses internal valve to
provide an alternate means of controliing
liqud flow from tank truck,
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Check pressure on emoten e~k Tty 12
make sure at least 0 as 2 i
vapct pressJre are left,




After Truck Is Emptied

6. As soon as the iquid has been
emptied from the truck, shut down the
pump and, or compressor. Close the
hquid valves on the truck and on the
ose. Carefully bleed vapor from the
hiquid fine spool piece (see diagram on
page 26 and photo at nght) 1o the
storage-tank vapor space.

7. When both iiquid and vapor pres-
sures are gone, disconnect the liguid
line from the truck and mstall the bling
coupling covers. Shut off the bleed
valve on the Liquid tine spool piece.

8. Likewse, disconnect the vapor

line from the truck and install the blind
coupling covers, Shut off the bleed
valve on the vapor line spool piece.
Use respiratcry protection.

9. Remove electrical grounds.

10. Remave chocks to release the truck.

moues 2tk tute I oxy gen with a
Teler




Unloading barges and ships

Procedures for unloading vinyt chlonde
monomer from barge and ship cargo
tanks are essentially the same as for
unloading tank cars. There 15, how-
ever, more vanation in faciliues and
conditions at customers’ plants that
may requirfe moaifications of unloading
methods and equipment PPG tech-
nical service engineers are available
for consultation on particular barge-
or ship-unloading problems.

Faciliies for unloading barges and
ships should have self-contained
breathing apparatus avaiable for per-
sonnel and Instruments for monitonng
vinyl chionde vapor concentrations.

Construction materigls

Aluminum and 1ts alioys must not be
used in equipment to store or handle
vinyl chlonde because explosive
aluminum chioroalkyls can be formed.
PPG's vinyl chlonde is made from
ethylene and contains no detectable
amount of acetylene. However, viny!
chloride made from acetylene by an
older process contains traces of
acetylene that ¢ould react with copper
or its alloys to form explosive copper
acetylides. It 1s not safe 1o use such
vinyl chloride 1n processing equipment
cantaming copper or brass.

Carbon steel 1s the recommended
constructon material for storage tanks,
pumps, valves, fittings and pipe to
handle vinyl chlonde. Although stain-
less steel 15 quite satsfactory, i1t is not
necessary. Cast iron or ductile iron
should not be used because equipment
fracture or breakage could possibly
permit a major spill. Equipment and
piping snould be able 1o withstand
working pressures of 150 psig. If a
system contaimng vinyl chionde
monomer may be closed at any tme,
1t should have duplicate rehef valves.

Valves and fittings should be of a
1,pe that does not require lubncation.
Many lubricants are attacked by vinyl
chlonoe and snouid not be used.
Eccentnec-type piug valves are avail-
aple tnat ignten further as the seats
wear out.

ASI 000013662

Storage tanks

Viny! chlonde has indefinite storage
life and does not polymenze when
kept in contact with ferrous matenals
in the absence of arr or oxygen, water,
light and excessive heat.

Storage areas should be selected to
comply with local codes or authorities.
Such organizations as the National
Board of Fire Underwriters, the Factory
insurance Association and the Natonal
Fire Protection Association provide
information about site selection on
request,

Locate a vinyl chlonde storage tank in
a seqregated area away from major
process units, It should be engineered
as a Class |, Group D, Division | area
and treated as such. Process units such
as furnaces or reactors. which have
higher than average fire or explosion
hazards, should be situated as far from a
vinyl chloride storage tank as practical.

To take care of spilled hquid 1in the
event of a tank rupture, adequate
dikes and drainage should be con-
structed (see photo).

Storage tanks should be constructed
of materials recornmended above, in
accordance with the ASME code for
unfired pressure vessels. They should
be designed to withstand full vacuum
or a working pressure of 100 to 150
psig. However, vapor--2compression
or refrigerated storage tanks can be
designed for fower pressures, All-
welded construction 15 recommended.
Tanks should be painted with white
or other heat-reflective paint. The
installation should include a water-
spray system in case of fire.

To prevent a buildup of static elec-
tricity while a tank 1s being filled, the
liquid inlet hne should extend 1o the
tank bottom. The stand leg should
have a hole 1n 1t near the top of the
tank as 8 vacuum breaker that prevents
blowback. The tank and filing equip-
ment should be grounded against
static electricity and hghtring. Resis-
tance to ground should not exceed
25 ohms.

30

Sorav nczzle for ccoling cuts.de cf sicrage
tank in case of fire

Cu.Q

~ dike 8 AeLCed 1C CTNtE T SDueg .
cgse a tank s—oua ruplure




. Liguid outlet Iines to process should
* pe equipped with check valves to
prevent contamination by backflow,

*» dequately sized pressure-relief valves
g 'd be installed on 1op of a siorage
. To allow for periodic removal and
inspection of the valves. they should
be installed preferaply with a 3-way
plug cock in the line that can block
off first one, then another valve from
the tank.

Incicators of iquid monomer tempera-
ture should be installed near the 1ank
bottom to permit observation from the
ground. Vapor pressure gages should
be connected to the top of the tank
put the indicator should be located
near the ground. Tanks should aiso
have a hquid fevel gage with ground-
ievel readout. The level shculd not
exceed 90% of the 1ank's capacity.

Before a tank receives vinyl chioride
monomer, the tank should be tleaned
and purged with a dry inert gas until
free of oxygen (see photo). The oxygen
content must inittally be no more than
1,000 ppm by volume. Check tanks
regularly for the presence of polymer.
Tanks in vinyl chlonde service should
not be used to store other rmaterals.

After a storage tank has been placed

in operation, follow standard procedures
to prevent oxygen from entering. For
example, when tank cars or other
shipping containers are unloaded, they
could vent oxygen back to the storage
tank. if their vapor space was of poor
quality. The tanks must be inerted to
remove oxygen, preferably by alternately
pressurizing and depressunzing with
nitrogen.

Honzontal cylindrical tanks are used

at ambient temperatures to hold up to
50.000 gallons of viny! chlonde; for
higher capacities, spheres are preferabie.

Sarpurg storage sphere with conunucus
loop system,

3

Although viny! chlonide monomer s
sometimes stored as a licuid at atc-
sphenc pressure by mezns of ref~ *:'a—
tion, 1115 usually storeg Lunger oressuré
The actua! pressure insice a s.or:;e
tank depends on the ambient tamzcera-
ture (see graph on page 10) For ex-
ample, between the freezing point of
water and 25°C (77°F) the internal
vapor pressure vanes from 1293 to
2943 milimeters of mercury or from
25 to 57 psig. Therefore, every pcien-
t1a! leak site should be crecked
periodically,

Al vessels in the vinyl chlonide monomer
system should be tnterconnecteg ¢,
pressure equalization lines. which are
connected to a refrigeratea vapor-
recovery system. The term, “vessels”
includes storage tanks, smpping :or-
tainers and processing egquipment,
Since 1t 1s impossible to condense
100% of the vinyl enloride monomrer
vapor, the inert gas stream from tre
refrigeration unit will contain so~e
vinyl chlonde monomer.

Tesung sterage tank for cavger 4 tna i
able meter
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Transter lines

To empty a line of vinyl chionde
monomer, take care to bleed it off
safely either to a condensing system
or to a remote location. Then blow
out the line with nitrogen. Before any
maintenance such as welding 1s per-
formed on a long transfer ne, steam-
ing should be continued for several
hours. The line will have to be reamed
if polymer has formed.

Relief valves on transfer lines should
be vented to the top of a vinyl chiornide
monomer storage fank.

To prevent the buildup of static elec-
tricity. pipe connections should pref-
erably be welded. If flanged connec-
tions are used. they should be bonded
with jumper cables.

Waste disposal

Waste contaminated with vinyl chlonde
monomer 1s toxic and a potential fire
hazard. The handling of vinyl chionde
monomer waste must be done with strict
adherence 1o the QSHA standard,
“Exposure 1o Vinyl Chlonde.”

Vinyl ¢hiornde monomer waste should
not be permitted to enter sevwers or
drains because potentially explosive
vapor concentrations can collect.

Waste disposal depends largely on the
surroundings. weather and the type of
emergency that requires the aisposal.
Observe all federal, state and local
regulations regarding health and
pollution.

Rengf va've wndrgns™er ¢ 5 .2 ed 1S 12D
of sicraze tanx
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Monitoring exposures

Equipment for determining concen-
trations of vinyl chlonde manomer
vapor in workplace air can be divicen
into three classes: (1) personal, (
fixed area and (3) portable area
monitorng.

1. In the method that NIQSH
(National Institute for Occupational
Safety and Health) has been using for
personal monitoring, air from tre
worker's breathing zone 1s drawn
through a tube that can be clioped ¢
fus shurt coliar. Suction comes from a
battery-operated pump that can it 'nio
his shirt pocket or over his be:t. Acu-
vated charcoal in the tube traps the
vinyl chionde while the pump rurs
for 15 minutes. For analvsis, the vin, |
chloride 15 removed from tre craroos
with carbon disulfide ang 's sucse-
quently deterrmined on a labcrator,
gas chromatograph having a fiare
Ionization detector

An alternative method ga.ning 200u-
lanity because of 1ts spees s an air
bag strapped 10 @ wOrker's ceck =
battery-operated pump stlacred 1
person draws vapor into tre bz
Injecting a neecle into tne £a3 It

a sample for gas Cth”‘xaIugfc""-:
analysns

2. Fixed area monitoring uses either
a gas chromatograch cr 'nirares
spectrophotometer. A su¢- ~ pu™p
near the instrument crav ol
through long tubes erc rer
fixed-site pickud zoints, oo rrInd
ten or twelve points. An automatc
programmer proviges secuenial
analyses of the multple sz—pir3a
points for cycles sucr 25 severs
minutes each. The insirument 2an o
equipped to sound an alarm v 5'1 a
preset exposure imit 1 éxceslz

3. Portable mstrurents are usea
where fixed area monitor.nz iz ™
tical. They can also serve fer cer
leaks and for making ragic sury
areas. The vanicus t.pes of oo
instruments used inciude e ni
spectrophotometer, fiame on.2:
nstruments, ang instrLmenis 1al
measure total hydrocarbons

i
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Reducing Exposure to Vapors in

the Laboratory

Store all sample bombs in a rack
inside a fume hood. The hood should
be large enough to permit doing all
analyses without removing sample
bombs from hood. Sample lines 1in and
out of the chromatograph sampling
valve should be piped to the hood.
The “sample in” line 15 connected 10
a rotameter t0 measure sample flow.
Thus, chromatographic samphing 1s
carried out without removing sample
bombs from hood.

If the chromatograph has a thermal
conductivity detecting cell, the exit
gas—consisting of vinyl chlonde .
monomer vapor and the carrier gag— All analyses should be perfermea witnout
should be vented to the hood. How- removing sample bomps fram hood.
ever, if the chromatograph has a flame

ionization detecting system, the vinyl

chlonde will be completely burned to

form hydrogen chlonde and carbon

dioxide,

Fersonal MORAIr Ng Cev Ce trans any vyl
IILr Qe VvADCT In act L8ET [T Irsoal in tune

. Sortanie ares TINSIN NG TSirLTe™ CaAN aIse
B ne used for oetecting teaxs
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Mathods Of Analysis

The following abstracts are taken
from the methods ©

f analyses used by

’ to
PPG Industries’ Chemical thvas:on
make the determinations listed under
Specificauon and Typical Analysis on

page 9. Copres of the complete

methods are avallable on request from

PPG's techmcal service staff.
Acidity, as HCI

This method involves the determina-
ton of the acidity or alkalinity of vinyl

chionde monomer by absorption in

neutral distilled water and utration of

the absorbate 1o a pH of 7.0 with
sodium hyaroxide.

._
. L-’Z’-

fron. as Fe

This method involves the spectro-
photometric measurement of the color
produced by the ferrous-o-phenanth-
roline complex. The vinyl chionde 1s
allowed to evaporate from an alcohol-
acid solution, and the iron 15 deter-
mined on the resulting solution,

Nonvolaule residue

A known weight of viny! chlonde 15
evaporated 10 dryness, and the weight
of the residue ts reported as non-
volatite residue.

Water

This method involves the determiration
of water in vinyi chioride monomer by
utration with Karl Fischer reagent. The
end pointis determined electrometnically
utilizing a suitable “dead-stop’ titra-
tion apparatus.

34

Suitur

This method involves the conversion
of sulfur in vinyl chionde 1o suifate
and precipitation as barnum sulfate.
Barum sulfate 1s measured turbigi-
metnically with a spectrophotometer.

Acetaldehyde

The reaction of carbonyl compounas
with 2.4-dinitrophenylhydrazine 1s tne
basis of the determination of acetalde-
hyde in vinyl chlonde monomer. The
reaction takes place under acid condi-
tions in carbonyl-free methancl solvent
to form the hydrazone. The agditon of
a solution of potassium hydroxice
produces an intense wine-red color.
The absorbance maximum occuTs at
480 nm ana 1s measurec against a
reagent blank.
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pPurchasing Information

Grades

PPG Industries produces only polymer-
grade vinyl chioride monomer.

PPG normally supplies vinyl chloride
monormer urunhibited. This eliminates
the need for subsequent processing 10
remove the inhibitor. Hf required, PPG
will add a suitable intubritor.

Shipping
PPG Industries delivers vinyl chlande
monomer by ship, barge. tank car and
tank truck. There are three shipping
points:

Guayanila, Puerto Rico

Lake Charles, Louisiana

Paulsboro, New Jersey

The tank trucks hold up to 40,000
peunds of vinyl chloride. Tank car

capacity 1s 180.000-pounds net weight.

Ships ordinanly hold up to 6 milhon
pounds and barges up to 4 mihon
poungs.

PPG has a fleet of tank cars for vinyl
chlonde service only and leases a fleet
of tank trucks designed and used only
for gelivering vinyl chlornde.

Tank truck shipments, normally made
within a 100-mile radius of Paulsboro,

N.J., offer several benefits to customers:

Lower Investment

Frequent deliveries by tank truck permit
lower investment in inventonied material
both in tank and in transit. Since
smaller storage facilities can suffice,
less capital need be invested.

Fast Service

Truck deliveries provide fast service
on short notice and can supply unusual
as well as usual demands.

Savings on Assays and
Polymerization Batch Control

The Paulsboro terminal has two huge
storage tanks each holding over 26
milhion pounds of vinyl chlonde. Be-
cause of these tremendous quantities,
the viny! chlonde monomer in these
tanks 18 more homogeneous than
material coming from smaller tanks.

r -dicared Drivers

Truck drivers are trainea and dedicated
for viny! chionde service. They are safe
drivers and maintain good commurnuty
relations.

Rai Track Space Savings
Depending on the customer’s situa-

ton, this advantage 100 can matenalize,

Samples and service

Samples of vinyl chlonde monomer are
available on speciai requestin returnabie
laboratory-size steel cylinders nolding
5 pounds.

The Pittsburgh-based technicai service
staff of PPG Ingustries’ Cnem,oa
Division 1s available for consuiting on
handiing. storage and use.
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arbonate Initiators F rThe
z:::rnenzatlon Of Vinyl Chloride

nes’ Chemical Division
ffp%.fgf :slme of peroxydicarbonate
|miuators for the polymerization of
viny! chionde, ethylene and other
unsaturated monomers. These initia-
tors provide free radicals at consider-
ably lower reaction temperatures than
most organic peroxide 1nitiators.
Because of theirr high efficiency, the
peroxydicarbonates are used by com-
panies that produce most of the annual
U.S. output of polyvinyl chlonde,

PPG has marketed dusopropyl peroxy-
dicarbonate (IPP) for close 10 30
years. Although many users prefer
handling sohd iniuators such as (PP,
those who find undiluted liguid
initiators or their solutions advan-
tageous can now select di-n-propy!
peroxydicarbonate (NPP), di-sec-butyl
peroxydicarponate (SBP) or di-(2-
ethylhexyl) peroxydicarbonate (EHP).
Peroxydicarbonates have the same
general formula:

o
ROCOQOCOR
Advantages that IPP, NPP, SBP and
EHP have over other initiators for the
production of polyvinyl chlonide and
other polymers include the capability
of the peroxydicarb. ates to:
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Reduce Time of Batch Runs ‘ .

Enable fast rate of conversion du-

the very first hour of reaction ana, )
the run 1$ terminated, the polymeriza-
tion rate remains hugh and constant,

Increase Production

Because batch runs take less trme, a
much greater annual output of polymer
can be produced from the same equip-
ment with peroxydicarbonates.

Make Polymerization Easier to Contro/

Rate of heat evolution is nearly con-
stant. No large exotherm occurs near
end of run as with many polymeriza-
tion initiators that accelerate reactions
near the end. {n comparnson with
other commonly used peroxides, a
peroxydicarbonate permits easier
termination of a batch polymerization.

Improve Polymer Characteristics

Lower reaction temperatures, linear
conversion rates, and less initiator
residues are among the factors con-
sidered responsible for improving such
charactenstics as color, electrical re-
sistivity, and stabihity to ultraviolet hight
and weathering.

Peroxydicarbonates are powerful
oxidizing agents. They are hazardoug
chemicals shipped under refrigeran Q
and must be stored under refngeratid |

Many users prefer handling sohd IPP
because the heat of fusion provides a
safety factor: that 1s. the soha must
melt before tt decomposes. Also. Dieces
that have dropped are easier 1o pick

up and dispose of than higuwad spilis

However, other users find the un-
diluted hquid forms ard solutions
easier to handle and prefer acaing
Initiator to process volumetncaliy
instead of by weight, Also, NPP, 58P
and EHP are more soluble 1n most of
the solvents used to dilute peroxvci-
carbonate ininators

More information

Detailed information appears :n &
40-page booklet, “Percarbonate
Polymerization Imitiators,” form 4-391,
available on request.
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EXPOSURE TO VINYL
CHLORIDE

Occupational Safety and
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% 1910.93q Vinyl chioride,

(a) Scope and application. (1) This
section includes requirements for the
control of employee exposure to vinyl
chloride (chlorcethene), Chemical Ab-
stracts Service Registry No. 75015.

Y This section applies to the manu-
facture, reacuon, packaging, repackag-
ing, storage, handling or use of vinyl
chloride or polyvinyl chloride, but does
not apply to the handling or use of fabri-
ga‘;ed products made of polyvinyl chio-

e.

(3) This section applies to the trins-
portation of vinyl chloride or polyvinyl
chloride except to the extent that the
Department of Transportation may
regulate the hazards covered by this sec-
tion.

(b) Definitions. (1) “Action level”
means & concentration of vinyl cliloride
gfa 0.5 ppm ave:.ged over an 8-hour work

y.
(2) “Assistant Secretary” means the
Assistant Secretary of Labor for Occupa-
tional Safety and Health, U.8. Depart-
ment of Labor, or his designee.

(3) “Authorized person” means any
person specifically authorized by the em~
ployer whose Quties require him to enter
8 regulated area or any person entering
such an area as a designated representa~
tive of employees for the purpose of ex-
ercising an opportunity to observe moni~
toring and megasuring procedures.

(4) “Director” means the Director,
National Institute for Occupational
Safety and Health, U.8. Department of
Health, Education, and Welfare, or his
designee.

(5) “Emergency” means any occur-
rence such as, but not limited to, equip-
ment faflure, or operation of a relief de-
vice which ts likely to. or does, result in
massive release of vinyl chloride,

(6) “Fabricated product” means s
product made wholly or partly from
polyvinyl chloride, and which does not
require further processing at tempera-
tures, and for times, sufficient to cause
mass melting of the polyvinyl chloride
resulting in the release of vinyl chloride.

(7) “Hazardous operation” mesans any
operation, procedure, or activity where a
release of either vinyl chloride liquid or
gas might be expected as a consequence
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of the operation or bceause of an acci-
dent in the operation, which would result
in an employee exposure in excess of the
permissible exposure limit.

(8) “OSHA Area Director” means the
Director for the Occupational Safety
and Health Administration Area Office
having jurisdiction over the geographic
area in which the employer's establish-
ment is located.

(8) “Polyvinyl chloride” means poly-
vinyl chiloride homopolymer or copoly-
mer before such is converted to a fabri-
cated product.

means vinyl

(10) “Vinyl chioride”
chloride monomer.

(¢) Permissible exposure limit, (1) No
employee may be exposed to vinyl chlo-
ride at concentrations greater than 1 ppm
averaged over any $-hour period. and

(2) No employee may be exposad fo
vinyl chioride at concentrations greater
than § ppm averaged over any period not
exceeding 15 minutes.

(3) No employee may be exposed to
vinyl chloride by direct contact with
liquid viny] chioride.

(d) Monitoring. (1> A program of
initial monitoring and measurement
ghall be undertaken in each establishe
ment to determine {f there is any em-
ployee exposed, withotit regard to the use
cln xiespu-ators, in excess of the action
evel,

(2) Where a determination conducted

under paragraph (d) (1) of this section
ghows any employee exposures, without
regard to the use of respirators, in ex-
cess of the action level, a program for de-
termining exposures for each such em-
ployee shall be established. Such a pro=
gram: .
(1) 8hall be repeated at least monthly
where any employee is exposed, wit™ ~ut
regard to the use of respirators, 1: .
cess of the permissible exposure U .

(ii) Shall be repeated not less _.._a
quarterly where any employee is exposed,
without regard to the use of respirators,
in excess of the action level

(i) May be discontinued for any em-
ployee only when at least two consecu-
tive monitoring determinations, made not
less than § working days apart, show ex-
posures for that employvee at or below
the action level,

(3) Whenever there has been a pro-
duction, process or control change which
may result in an increase in the release
of vinyl chloride, or the employer has
any other reason to suspect that any eme-
ployee may be exposed In excess of the
action level, & determination of employes
exposure under paragraph (d) (1) of this
section shall be performed.

(4) The method of monitoring and
measurement shall have an saccuracy
(with a confidence level of 95 percent) of
not less than plus or minus 50 percent
from 0.25 thoough 0.5 ppm, plus or minus
35 percent from over 0.5 ppm through
1.0 ppm, and plus or minus 25 percent
over 1.0 ppm. (Methods meeting these
accuracy requirements are available in
the “NIOSH Manual of Analytical
Methods™).

(5) Employees or their designated rep-
resentatives shall be afforded reasonable

opportunity to observe the monit
ing and measuring required by t
paragraph.

(¢) Repulated ares. (1) A regulated
ares shall be established where:

(1) Vinyl chloride or polyvinyl chloride
i manufactured, reacted, repackagec
stored, handled or used: and

(i) Vinyl chloride concentratic
n excess of the permissible expo:.
limit.

(2) Access to regulated areas shall be
limited to authorized persons. A daily
roster shall be made of authorized per-
sons who enter.

() Methods of compliance. Emplovee
exposures to vinyl chioride shall be con-
trolled to at or below the permissible ex-
posurs limit provided in parag--~h (¢
of this section by engineering, - ag-
tice, and personal protective s
follows:

(1) Peastble engineering
practice controls shall tmme
used to reduce exnosures to a.
the permissible exposure limit,

(2) Wherever feasible engines
work practice controls which ca:
stituted immediately are not suffi
reduce exposures to at or below
missible exposure limit, they shall n..ie-
theless be used to reduce exposures to
the lowest practicable level, and shall be
supplemented bv respiratory protection
in accordance with paragraph (g) of this
section. A program shall be established
and implemented to reduce exposures to
at or below the permissible expg :
Hmit, or to the greatest extent fe:.)
solely by means of engineering and
practice controls, as soon as feasible,

(3) Written plans for such & program
ghall be developed and furnished :mcn
request for examination and coprir.:
authorized representatives of the A: . -
tant Secretary and the Director. Suca
plans shall be updated at least every six
months,

(g) Respiratory protection. Where
respiratory protection is required under
this section:

(1) The employer shall provide a
respirator which meets the requirements
of this paragraph and shall assure that
the employee uses such respirator. except
that until December 31, 1975, wearing ¢f
respirators shall be at the discretion of
each employee for exposures not in ex-
cess of 25 ppm, measured over any 15-
minute period Until December 31, 1975,
each employee who chooses not to wear
an appropriate respirator shall be in-
formed at least quarterly of the hazatds
of vinyl chloride and the purpose - =
use, and lmitations of re:
devices.

(2) Respirators shall be selectea
among those jointly approved by
Mining Enforcement and Safety Admin-
istration, Department of the Interor,
and the Natlonal Institute for Occupa-
tional 8afety and Health under the pro-
visions of 30 CFR Part 11.

(3) A respiratory protection m
meeting the requirements of § )34
shall be established and mainte ™

(4) Selection of respirators fu. viny:
¢hloride shall be as follows:
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Atmospheric concentration of
vinyl chiloride

(1) Tnknown, or above 3,800 ppin..
{11) Not over 3,600 PPMnececcnnva

1) Wot over 100 PPMAeaveacvanne

(iv) Notover 28 PP .cveemvamwen:

{v) Not over 10 PpMeccecsunnvanas

RULES AND REGULATIONS

Required apparatus

Open-circuit, self-contained breathing spparatus, pres-

sure demand type, with full facepiscs.

{A) Combination typs C suppiisd air respirator, pres-
sure demand type, with full or half fecapisoe,
and auxiliary self-contained sir supply; or

(B) Type C, supplisd air respirator continuous flow
type, with full or half facepiecs, and suxiliary
self-contained sir supply.

(A) Combination type C supplied alr respirator de-
mand type, with full facepiecs, and surilinry
mlf-contained alr supply: o

{B) Open-circuit aelf-contained breathing apparstus
with full facepiece, io demand mods; or

(C) Type C supplied alr respirator, demand type, with
full facepiece,

(A) A powered alr-purifying respirator with hood,
helmet, full or balf facepiecs, and s canister
which provides s service life of at lesst ¢
hours for concenrations of winyl chioride wup
to 28 ppm. of

(B) Gas maak, front. or back-mounted canister which
provides & service life of at lesst 4 hours for
concentrations of vinyl chloride up to 25 ppm.

{A) Combination type C supplied-air respirstor. de-
mand type, with half facepiece, and suxtliary
self-contained air supply; or

(B) Type C supplied-air respirator, demand type, with
balf Incepiece; or

(0) Any chemical cartridge respirator with an organie
vapor cartridge which provides s service lfe
of at least 1 hour for concenitrations of vinyl

chloride wp 0 10 ppm.

(5 (}) Entry into unkown concentra-
tions or concentrations greater than
36,000 ppm (lower explosive limit) may
be made only for purposes of life rescue;
and

(4) Entry into concentrations of less
than 36,000 ppm, but greater than 3,600
ppm may be made only for purposes of
iife rescue, firefighting, or securing
equipment 30 &S t0 prevent & greater
hazard from release of vinyl chloride.

(6) Where air-purifying respirators
are used;

) Air-purifying cannizsters or car-
tridges shall be replaced prior to the
expiration of their service life or the
end of the shift in which they are first
used, whichever occurs first, and

(i{) A continuous monitoring and
alarm system shall be provided where
concentrations of vinyl chloride could
reasonably exceed the allowable concen~
trations for the devices in use. Buch sys-
tem shall be used ta alert employees when
vinyl chloride concentrations exceed the
allowable concentrations for the devices
in use.

(D Apparatus prescribed for higher
concentrations may be used for any lower
concentration.

(h) HMHazardous operations, (1) Em-
ployees engaged in hazardous operations,
including entry of vessels to clean poly-
vinyl chloride residue from vessel walls,
shall be provided and reguired to wear
and use;

(1) Respiratory protection in accord-
ance with paragraphs (c) and (g) of
this section: and

(i) Protective garments to prevent
skin contact with lgquid vinyl chloride ox
with polyviny! chloride residue from
vessel walls. The protective garments
shall be selected for the operation and
ts possible exposure conditions.
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(2) Protective garments ahall be pro-
vided clean and dry for each use.

(1) Emergency situations, A written
operational plan for emergency situae
tions shall be developed for each facllity
storing, handling, or otherwize using
vinyl chloride as a liguld or eompressed
gas. Appropriate portions of the plan
shall be implemented in the event of an
emergency. The plan shall specifically
provide that:

(1) Employees engaged in hazardous
operations or correcting situstions of ex~
isting hazardous releases zhall be
equipped as required in paragraph (b
of this section;

(2) Other employees not so equipped
shall evacuate the area and not return
until eonditions are controlled by the
methods required in paragraph () of
this section and the emergency is abated,

() Training. Each employee engaged
in vinyl chloride or polyvinyl chloride
operations shall be provided training in
a program relating to the hazards of
vinyl chloride and precautions for ita
safe yse,

{1) The program shall include:

1) The nature of the health hazard
from chronic exposure to vinyl chloride
including specifically the enic
hazard:

(41) The specific nature of operations
which could result in exposure to vinyl
chloride in excess of the permissible
limit and necessary protective steps;

(1) The purpose for, proper use, and
Umitations of respiratory protective
devices;

(iv) The fire hazard and acute toxic-
ity of vinyl chloride, and the necessary
protective steps;

(v) "The purpose for and a description
of the monitoring program;
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(vl) The purpose for, snd s descrip-
tion of, the medical mrveillance

program.

{(vil) Emergency procedures;

(vil}) Specific information to aid the
employee in recoguition of conditions
which may result in the release of vinyl
thloride; and

(ix) A review of this standard at the
employee’s first training and indoctrina-
tion program, and annually thereafter.

(2) All materials relating to the pro-
gram shall be provided upon request to
the Assistant Secretary and the Director.

(k) Medical surveillance. A program
of medical surveillance shall be insti-
tuted for each employee exposed, with-
out regurd to the use of respirators. to
vinyl chloride in excess of the action
level. The program shall provide each
such employee with an opportunity for
examinstions and tests in accordance
with this paragraph. ALl medical ex-
aminations and procedures shall be per-
formed by or under the supervision of a
lcensed physician, and shall be provided
without cost to the etnployee,

(1) At the time of initial assignment,
?;n upon institution of medical surveil-

ce;

(1) A general physical examination
shall be performed. with specific atten-
tion to detecting enlargement of lver,
sbleen or kidneya, or dysfunction in these
organs, and for sbnormsaliies in skin,
connective tissues and the pulmonary
system (See Appendix A).

({i) A medical history shall be taken,
including the following topica:

(A) Alcoho] intake;

(B) Past history of hepatitis;

(C) Work history and past exposure
to potential hepatotoxic agents, includ-
ing drugs and chemicals;

(D) Past history of blood transfu-
sions; and

(E) Past history of hospitalizations.

({i1) A serum specimen shall be ob-
tained and determinations made of:

(A) Total bilirubin;

(B) Alkaline phosphs

(C) Serum glutamic onlweuc trans-
aminase (8GO ;

(D) Serum zlut.unk: pyruvic transam-

inase (BGPT) ; and

(E) Gammszlulhmyl transpeptidase.

(2) Examinations provided in accord~
ance with this paragraph shall be per~
formed atleast;

(1) Every 8 months for each employee
who has been employed In vinyl chlo-
tiae or polyvinyl chioride manufacturing
for 10 years or longer; and

(1i) Annually for all other employees,

(3) Each employee exposed to an
emergency shall be afforded appropriate
medical surveillance.

(4) A statement of each embployee’s
suitability for continued exposure to
vinyl chloride including use of protec-
tive equipment and respirators, shall be
obtalned from the examining physician
promptly after any examination. A copy
of the physician's statement shall be pro-
vided each employee.

(5) If any employee’s health would be
materially impaired by confinued ex-
posure, such employee shall be with-
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drawn from possible contact with vinyl
chiloride.

(6) Laboratory analyses for sll blo-
logical specimens included in medical
examinations shall be performed in labo~
ratories licensed under 42 CFR Part 4.

(7) If the examining physician deter-
mines that alternative medical examina~
tions to those required by paragraph
(k) (1) of this section will provide at
least equal assurance of detecting med-
ical conditions pertinent to the expasure
to vinyl chloride, the employer may ac-
cept such alternstive examinationz as
meeting the requirements of paragraph
(k) (1) of this section, if the employer
obtains a statement from the examining
physician setting forth the alternative
examinations and the rationale for sub-
stitution. This statement shall be avail-
able upon request for examination and
copying to suthorized representatives of
the Azsistant Secretary and the Director.

(1) Signs and labels. (1) Entrances to
regulated areas shall be posted with leg-
ible signs bearing the legend:

CARCER-SvarEcT ACENT AZTA AUVTHORITED
PERSONNEL ONLY

(2) Areas containing hazardous oper-
sations or where an emergency currently
exists shall be posted with legible signs
bearing the legend:

CANCER -BURFECT AGENT IN THIS AREA PROTEC

TIVE BQUIFMENT RIQUEED AUTHORIZED

PErsoNNEL ONLY

(3) Contalners of polyvinyl chloride
resin waste from reactors or other waste
contaminated with vinyl chloride shall
be legibly labeled:

Contaminsated with

VINTL CHALORIDE CANCER-SUSFECT AGENT

(4) Containers of polyvinyl chloride
shall be legibly labeled:

PoLYviNTL CELOBIDE (O% TRADE Namx)
Contains
VinTt. CHLORIDE
VINTL CHLORIDE 15 A CAMCER -SUSPECT AGENT

(5) Containers of vinyl chloride shall
be legibly labeled either:

(1)
Voery CHLORDE
ExTxEmilT PLaMMaBLy Gas UNprz PREsSURE
CaNcin -SUSPRCT AGENT

or i) In sccordance with 4% CFR Part
173, Subpart H, with the additional
legends:
CaNcEr-BUSPECT AGENT
applied near the labor or placard,
(6) No statement shall appear on or
near any required sign, label or instruc-
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tion which contradicts or detracts from
the effect of, any required warning,
information or instruction.

(m) Records. (1) All records main-
tained in accordance with this section
ahall include the name and social secu-
rity number of each employee where
relevant.

(2) Records of required monitoring
and measuring, medical records, and au-
thorized personnel rosters, shall be made
and shall be available upon request for
examination and copying to authorized
representatives of the Assistant Secre-
tary and the Director,

(1) Monitoring and measuring records

shall;

(A) Btate the date of such monitor-
ing and measuring and the concentra-
tions determined and identify the instru-
ments and methods used;

(B) Include any additional informa-
tion necessary to determine individual
employee exposurts where such expo-
sures are determined by means other
th::ln individual monitoring of employees;
AD

(C) Be maintained for not less than
30 years.

(i) Authorized personnel rosters shall
be maintained for hot less than 30 years.

({i) Medical records shall be main-
tained for the duration of the employ-
ment of each employee plus 20 years,
or 30 years, whichever iz longer.

(3) In the event that the employer
ceases to do business and there is no
successor to receive and retain his rec-
ords for the prescribed period, these rec-
ords shall be transmitted by registered
mail to the Director, and each employee
individually notified in writing of this
transfer.

(4) Employees or their designated
representatives shall be provided access
to examine and copy records of required
monitoring and measuring.

(5) Former employees shall be pro-
vided access to examine and copy ree
quired monitoring and measuring records
reflecting their own exposures.

(§) Upon written request of ahy eme
ployee, & copy of the medical record of
that employee shall be furnished to any
physician designated by the employee,

(n) Reports. (1) Not later than 1
morith after the establishment of s reg-
ulated area, the following information
shall be reported to the OSHA Area Di-~
rector. Any changes to such information
shall be reported within 15 days.

(1) The address and location of each
establishment which has one or more
regulated areas; and

'
5
(4) The number of employees
regulated area during no In e

rmal operau.
including maintenance.

(2) Emergencies, and the facta
tainable at that time, shall be repo,
within 24 hours to the OSHA Areg by,
rector. Upon request of the Area
tor, the employer shall submit addity,
information in writing relevant to the
nature and extent of employee exposures
and measures taken to prevent futyre
emergencies of sumilar nature,

(3) Within 10 working days following
any monitoring and measuring which
discloses that any employee has been
exposed, without regard to ihe use of
respirators in excess of the permissible
exposure limit, each such employee shajf °
be notifled in writing of the results of
the exposure measurement and the stepg
being taken to reduce the exposure tp
within the permissible exposure limit,

(0} Effective dates. (1) Until Janu-
ary 1, 1975, the provisions currently set
forth in §191093q of this Part shall
apply.

(2) Effective January 1, 1875, the pro-
visions set forth in § 1910.93q of this Pan
shall apply.

APPENDIX A=SUPPLEIMENTARY MEDICAL
INvoRMATION

When required tests under paragraph
{k) (1) of this section show abnormalities,
the tests should be repeated mt 5000 &8 prace
ticable, preferably within 3 to 4 weeks If
tests remain abnormael, consideration should
be given to withdrawal of the employee from
contact with viny! chloride, while a gu-ve
comprebensive examination 15 made

Additionsl tests which tnay be u:

A. Por kidney dysfunction: urine exa. ..a-
tiom for slbumin, red blood ceils, and ex-
follative abnormal cells.

B. Pulmonary system: Forced vital capac-
ity, Forced expiratory volume at 1 second.
and chest roentgenogram (posterior-anterior,
14 X 17 inchea),

C. Additional serum tests: Lactic acid de-
bydrogenase, Iactic scid dehydrogenase
isoenzyme, protein determipation, and
protein electrophoresis.

D, For & more comprehensive examination
on repeated abnormal serum tests: Hepatitis
B antigen, snd liver scanning.

(Socs. 6 and 8, B4 Stay. 1568, 1999 (29 USC
855, 857); SBecretary of Labor's Order No
13-71, 56 PR 8754)

Bigned at Washington, D.C., this 1st
day of October, 1974

JoEN BTENDER,
Assistant Secretary of Labor.
[FR Doc.74-23176 Fled 10-1-74;3:54 pm)
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