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to VC exposure, Besides angiosarcoms of the ?-ﬁ!h axcesses of lung
.unur, brain cadcer snd lmhm‘ have bicn_ft;@. In :ddition; Rannug
ot 21390 nave raported that VC shous mutagenic activity when matsbolically
sctivated in a microbial.system. Chromosome abcti-ati:eu in workexs
exposed £o VC have been n;;art;d by Funas=Craviots et 2141 and Purchase
" et 21" 7Tofente®2 hes reported an fncressed pravalence of congenital
-malformations in communities surrounding polyvinyl chloride polymerizatien

plants.
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REPORTED wﬁxxzx’zxrosuxz

The firgt report in the literature of VC axposura lavals for workers
appears in the Bussian literature. Filstova and Gronsberg>? in 1957
reported on VC levels in a Russian PVC polymarization plant using the
exulgion process to produce PVC. They found that levels in the reactor
areas varied from 15 to 16,000 ppm, but the most frequently found
concentrations varied from 38 to 310 ppm. In the precipitator and
centrifuge area levels were 2 to 3050 ppm and in the drying oven araa -
4 to 15 ppm. An evaluatien of different types of driers used in the

PVC industry was reportad in 1359 by Gavruseyko and rm:nu.""’

VC coa-
r.entrat.icns up t'o 27 ppu wsre found in areas near chamber-type driars.

;J.‘hey alsc raported on PV dust concentratione varying from 100 to 248 n;/n3
during drying operations and from 725 to 1200 mg/z3 during unloading.
Levels of 2537 to 417 mg/m® were found while eiloading v:mum—:al.;bln

driers. PVC dust levels encountered in screening operations varied

from 72-170 mg/mS. In 1965, Filatova et 2140 reported that levels of Ve
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in a PVC latex polymerization plamt as high asi115 ppm were found and

.-'

752 of their measurements ware above the maximum allowable concentration (MAC)
of 12 ppm. PVC dust copcentretions varied from 3 zo 6.5 ng/m> uc¢p£

at the bagging station whers levels as high as 78 m;/m3 were found.

Filatova and ‘;nconyuzh-nko33 ;uvo reviaeved the changes in worksr VC
exposure is the Russian PVC industry from 2.955 to 1969. From 1953 to
1858 the parcentage of samples excnd!.n; the MAC reduced from BOZ to
2%. Alse the maximm concnnt.ration of vc; was reduced by a faetor of
$00. Incru'u.ﬁg producticn rates brought an increzse in levels of VC
ungil 4in 1969. 76% of samples exceeded the MAC.” However, maximum VG

concentrations were 5-40 times lowar than in 1954,

There have zlso been 2 few-reports from other countries. Suciu et 21113
reporred £n 1967 that VC levels in a Romanian plant ranged as high a=
2/20 ppm. Anghelescu et al® ip 1969 reported that levels of VC at work
statione in & Bungarian plant ranged from 43 to 213 ppm. Gitsiost
reported that peeak levels &s high as 10,000 ppm were found in a Greek
plant. Drums containipg waste polymer wered ‘found to have VC levels as
high as 600 ppm. Byren and Holzmberg?l reported ip 1974 that VC levels
;Ln Swedish plants averaged 15-20 ppm in reactor rooms and lass than

5 ppm in drying and packing areas.

Cook &t ‘_125 zeported that levels of VC pressnt during reactor clesning

were usually 50-100 ppn with peaks of 600 to 1000 ppm close to the
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' workspace air concentrations of VC are frem qiu plant. Baretta et 0120
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workers hand during scraping. The remaloder 'o"f ‘the published data o

rcpoit.d extsnsive exposure datz in 1969 showing peak lavels above

1000 ppm. lavels of exposure for diffarent jobs excesded 50 ppm from .
5 to 65Z of thé time. Time weighted average (TWA) c:‘:po:mt Tangad
from about 3 to »ovc::. 200 ppm. TWA exposures to VC for one job categery
shoved & daily and am: variation of 10S to 240 ppm. Kramer and
Hu:chlerﬁs rclport-d on this sxme plant 471972, THA VC exposures frem
1650 through 1965 had been datermined. TWA's ranged from less than

10 ppre to 300 ppm. The average TWA exposure in 1550 was 155 pom while
the average in 1965 was 30 ppm. Ot et a2¥3 provide yat snother mource
of infermation on VC levels at this plant. TWA's during the period
1950-13%9 range from 5 to 825 ppm, but culy cme job class was above
385 ppm. ¥From 1960 to 1966 TWA's ranged from S to 240 ppm with only
two job categories above 100 ppm. TWA's were reduced further until at

the tize of the report in 1975 they ware approximately 10 ppu.

Description of the processes involved, the jobs associated with each
process and the VC exposures found for each are described in the Te-

mainder of this report.

-

DESCRIPTION OF PRODUCTION PROCESS

Vinyl Chloride Process
At the present time, VC is manufactured in the Upited States in 15
plants using thras besic procasses:

{1) Acetylene-hydrogen chloride process.
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Table §

Sunmary of Vinyl Chloride Samplimg Data by Job
in A1l Monomer Plants Sampled

-

' _ =" ;8 Range
Job ’ n (ppm) (ppm) (ppm)
Operator 95 0.64 0.21 0.,01-18.2
Loader 37 8.04 1.67. 0.06-84.77 _
Maintenance Worker 16 0.26 0.18 0.01-0,55 .
Lab Technician 36 0.28 0.09 <0.01-4.36
Foreman 7 0.10 C0.08 0.03-0.21
Total of Parsomal - 191 1.89 0.26 <0.01-84.77
Samples .
Composite of All 40 1.09 0.30 <0.01-7,06

Area Sampleas

43
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“Table 22

-Sumpary of Vinyl Chloride Ssmpling Data by Job
== All Polymerization Plants Sampled

-* -
x. x: : Range
Job . n " (ppm (ppm) (ppm)
Operator -~ RA¥kk 241 9.1 4,2 ND-245.0
Helper - RAwhw 113 14.3 8.2 ND-160.5
Operator - DA%® 37 5.4 2.7 ¥D-82.8
Helper = DA%k ° 10 1.8 1.4 0e6-3.6
Bagger 35 1.9 1.% RD-9.6
Foreman 5 - 3.5 1.0 0.1-22.0
Maintenance Worker 8 4.2 2.6 ND-12.8
Total of Personal 449 8.4 3.8 ND-245.0
Samples .
Control Room Area 55 3.8 1.5, ND-$6.5
- Samples
Other Area Samples 13 4.4 3.3 0.9-15.9
*x = TWA
T %% Dryer Area
*k%k Reactor Ares :
63
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Table 23

Summary of Polyvinyl Chloride Dust Sampling Data
Polymerization Plants

Job ¢

" Bagger - S.R.

o
g
Bagger - St.R - 2
Bagger =~ 1.3. 9
Fork Lift Operator 1
Dryer (;perltor 1

Total of Personal Samples 22

S§.R. = Suspaension Resin
5t.R. = Solvent Resin
E.R. - Emulsion Resin

0.94
1.01
8.88
0.82
0.73

4.18
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Table 30
Polyvinyl Chloride Dust Sampling Data

Plant L
| ' Dust Cunc:ngrnticn
' Location . oy /m
N?ar Blender . 12.5
" . 7.22
n 667
s W ) 8.75 .-
" _ 11.67
Near Mixer 10.0
" . - 6.06
. Near Czlender 11.67
" 8.33
!
!
|
73
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Table 32 L

Polyvinyl Chloride Dust Sampling Data
" Plant M

o ) Dust Conmstat:lon

Locaticn - ne/m
Mixing Area - o 6.67
Elender Ares 1.67
Mill Area 6.67
Banbiry Mixer Area 13.33 -
Calender Area . 6.67
Plastisol Mixing Room 7.9 .
Cast Film Line 7.27
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Table 33

Suzmary of Vinyl Chloride Sampling Data by Job
~=All Fabrication Plants Sampled

3

. x x Range

Job n n (ppm) (ppm) (ppm)
Calender Personnel 22 0.57 0.24 ¥D-2.44
Compounding Personnel 78 . 0.11 0.05 RD-0.69
Extrusion Persomnel 58 .09 0.04 KD-0.76
Lad Perscanal ‘ 18 0.08 0.05 ND-0.68
Maintenance Personnel 10 0.01 <0.0;L . Rb-0.02
Molding Personnel 16 . <0.01 <0.01 ND-0.03
Plastisol Dipping 40 0.01 <0.01 ND=-0.06

Personnel
Miscellaneous Personnel 20 <0.01 . <0.01 ¥D=0.01
Total of Personal 268 0.14 0.03 ND-2.44

Samples
Coumposite of Al) 32 0.04 0.05 ND-0.68

Area Samplas
* x = TWA

' 76
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' CONCLUSIONS. __ .+
Monomer Placts ‘
Monomer plants had generally low concentraticns of VC exposure !o:.:

personnsl, The enly job nugnr.y with 2 TWA higher than 1 ppm was that

of loader. The work pr;c:ién for this job ware baing modified to lower
exposures. One plant had n.l:u;ljr lowered axposures below 1 ppz and plants
w‘eru using self contained braathing apparatus or supplied xir respirators

to linit exposure te VC for this job. So the levals found are indicative

of th; potential exposure but nct necessarily the actual sxposure of

these workers. These levels also suggest that this has been a high exposure

job 1iu the past, before respiratory protection was used.

Polymezisation Plants

Jobs requiring the most time in the reactor areas had, as would be

expected, the h.‘.sh;si: exposure to VC, Reacrtor ares halpers had tha
highest TWA and it was theses workers who did the job of cleaning remctor
vessels when necessary. Again these workers weze using suppliad-air
respirvators vwhen inside vessels or parforming other jobs, such as
changing £ilters, that could have high exposures to VC, so the

Sxposures may not be actual exposures, VC exposures in the past, |
though, were higher because ‘vessels were not pu:gclzd of VC nearly

so wall before workers e.ntc:ed;. Reactor area opsrators also had

high exposures. Baggers and dryer arex helpers ‘had the lowest TWAS .

but were still not under 1 ppm.

The workers invelved with the solvent process had the lowest

TWAS, then the mass process workers, the emulsion process workers
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I.Pd !mily the suspension process workers Im! e highest TWA. Cne
cther variable which was impossible to measure was management attitude
icwn:ds keeping VC axposures low, It was cbsarved within 'phnts

that housskesping and work'practice procesdures varied from arsa to

area becauss of f."ao attitude of :zorm in the areas. Dust levels

were relativaly lew for all 3:::; except the smilsion resin baggers. The
high dult levels for this job are probably due to tha small particle
lil? of emulsicn resin. Better dust control measures nsed to be

iniciated for this jeb.

Pabrication Plants

All Job categories in the fabrication plants had TWA exposures
that wezrs quits low, Only calander perscanel had a TWA above the
required action level of 0.5 under the new OSHA standard. Working
locations in a.lmo-t‘ every instance of sxposuras o VO werae amanzbls to
the application of standard control measures, such as local exhaust
ventilation. Dust lesvels ware uniformly high for the twe plants
vwhere measurements were taken., However, the dust is probably not all
¥VC, since £illers and other additives axe being used in the cpexrations.
Better dust con't:oic should still be :melelncnted in areas vhers dﬁw

materials ars handled.

Overall, polymerizaticn plants had the highest TWA of 8.4 ppm and
alse the highest individual dcb TWA of 14.3 ppm. Alsc wozkers in poly-
merization plants had the widest range of VC exposures, with peaks as

high as 245 ppm. Monomer plant workers had the next highest overall

78
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IWA of 1.89 prpm, a factor of 4 lower than rolm.;.nti plant woskers.
The IWA for one job category was 8.04 prm, cﬁolt the same as the
polymerization plant workers, while the :w:l.ng workers ware con-
siderably lowsr. Fabrication plant workers had the lowest overall
WA of 0.14 ppm, & facter of 60 lower than polymrulﬁon plant worksrs
and 13-1/2 lower than moncley sil.nt workers. Thass rasults suhstantciate

the initial exphasis of studies on polymerization plant workers as

having the highest VC expesures.
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