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— Abstract —

A Study on the Control and Exposure Assessment to Vinyl Chloride in
the Factory Processing and Producing PVC Resin

Park, D.W., Y.C. Shin, NR. Lee, K.Y. Lee, SM. Oh, and HK.Chung

Industrial Health Research Institute, Kovean Industrial Safely Corporation

This study was carried out to assess worker exposure to vinyl chloride moromer
(VCM) and to present control measures in the factories processing and producing poly-
vinyl chloride (PVC) resin. The conclusion remarks are as follows. Only two personal
samples in the factory (‘E”) processing polyvinyl chloride resin were analysed to be 27.6
ppm and 126 ppm, respectively. But, these concentration exceed 1 ppm, Permissible
Exposure Limits (PEL) of OSHA. So, worker's exposure to VCM at “E” factory should
be reevaluated. In “A”, “B” and “C” factory producing polyvinyl chloride resin, the
average worker's exposures to VCM were 0.12 ppm, 0.86 ppm and 1.23 ppm, respectiv-
ery. Worker exposure to VCM at distillation and dry process was higer than other
processes at “A” factory. The average exposure concentration of worker at polymerization
process of “B” and “C” factory was 1.23 ppm, and 1.46 ppm respcetively. These concen-
tration exceed 1 ppm, Permissible Exposure Limits of OSHA. Cntrol room of “B” and
“C” factory had 0.91 ppm and 0.65 ppm of worker’s exposure concentration respectively.
“A” factory was evaluated to be “acceptable”, but “B” and “C” factories were evaluated to
be “not acceptable”. by the workplace exposure assessment program of AIHA. Process
other than bagging and control room of “A” factory was evaluated to “not acceptable”™
Immediate correction measures for preventing workers from exposure to VCM should be
performed in the factories or process that were evaluated to be “not acceptable”. After
these control measures are taken, worker exposure to VCM must be reevaluated through
personal air monitoring. Control measures presented by this study are complete sealing of
connecting pipe lines, flanging, packing, bolting and nutting. Periodic leak test for leak
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parts is also required. And positive pressure facility should be constructed at control
room of “B” and “C” factory. Fresh air through cleaner such as HEPA filter should be
supplied to control room. In addition to these control measures, periodic personal moni-
toring for evaluating worker exposure to VCM should be performed.

Key Words : VCM, Exposure Assessment
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Table 1. Airborne Vinyl Chloride Concentration in PVC Resin Manufacturing and Processing Factory.

Personal sample

Area sample

Factory

n__ Range(ppm) GMPPM)@ GSD# n _ Range(ppm) GM (ppm) GSD
A 10 ND - - 24 N.D. - -
B 3 N.D. 35 N.D.
PVC Resin C 9 N.D. 12 N.D.
Processing”* D 2 N.D. 15 N.D.-4.58
E 12 ND.-276 - - 24 ND-9O0I - .
PVC Resin A 20 N.D.-4.04 0.12 445 42 N.D.-184 0.13 10.29
Manufacturing B 26 N.D.-246 0.86 217 37 N.D.-267 0.56 315
* * C 24 ND-518 124 213 18 ND-188 102 518

%* A.B : Monoleum Manufacturing Factory
C.D: Pipe Manufacturing Factory
E :PVC Rubber Manufacturing Factory
@ : Geomtric Mean
# : Ge,etric Standard Deviation
N.D.: Not Detected
% % : Normal Probability Plot Test(P<0.001)
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Fig. 2. Cumulative Distribution of VCM Concentration
by Process
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Table 2. Occupational Personal Exposure to \{CM by Process Producing PVC Resin.

Factory or Process . - CMGpm) G Sp” )
A
-Polymerization 7 0.24 1.81
-Distillation and Drying 4 0.67 3.50
-Bagging and Control Room 7 N.D. N.D.
B
-Polymerization 9 1.23 1.88
-Distillation 4 0.78 1.81
-Drying 4 0.88 2.58
-Bagging 4 0.49 2.81
-Control Room* 5 091 1.90
C
-Polymerization 12 1.46 2.23
-Distillation and Drying 5 0.83 3.02
-Bagging 6 1.36 1.88
-Control Room** ~ 4 0.74, 0.65 -
* Include Supervisor
% % Not Enough Data
N.D.: Not Detected
Table 3. Occupational Exposure Assessment to VCM by Process. )
Factory and Process . CLeL VCMI\;ppm) UL TL
A
-Polymerization 7 0.16 0.29 0.49 1.23
-Distillation and Drying 4 0.25 1.46 8.29 121**
B
-Polymernization 9 0.63 1.49 2.41 581
-Distillation 4 0.41 0.93 212 9.21
-Drying 4 0.37 1.38 5.16 45.60
-Bagging 4 0.20 0.83 3.49 35.52
-Control Room 5 0.53 1.12 234 8.08
C
-Polymerization 12 122 2.01 3.33 857
-Distillation and Drying 5 0.42 1.52 3.06 36.23
-Control Room* 2

* % : Require More Samples
LCL : Lower Confidence Limit
UCL : Upper Confidence Limit

M : Mean

TL : Tolerance Limit
gience Association)l X AIFF HFH FaHst  “A” AGFe FF 2 dF FAZ2A(1.46pp-
A 2F(LOGAN) = #8385tk A, PVCHEA  m), “B"AH439 F%(1.49ppm), ZZ(1.38pp-
AzAAE 338 davide] 22358 3 m), 234Y(L12ppm), “C"AAF) FH(2.01p-
7kl BE CATAIIAe @Y 2RA 3d pm) $F ¥ dF(1.52pm) 2R EFFA
0.29ppme] L “B”¢} “C"AI44Y RE FH A (1. 67ppm)o A F3luldel] g F2x F=237}
action level(0.5ppm)o]d 2.2 #AHJYTG. 53], & 3d47F lppme R H32 U}t G do]
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Table 4. Exposure Assessment to Vinyl Chloride by Factory.
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Fig. 3. Exposure Assessment to VCM by Factory

Bz} GSD=3.0(Keith, 1992) 2t} 7 Y 29
7 E4e & FAC dE F A el F
A3 YAFFEE LEEd vaste gre g
S LFE YUY g dusid, 1d F @4,
43 7ne =AHE 22z F2yysl e
Z2Ae A & Be g9 =& dE3] A8
Me Y E27EY, 23YAE 29 3x
L ANgENHe, F2 222§ F oSS g2

Factory - VCM (ppm) VCM (Confidence Limit) - Assessment
n GM GSD LCL M UCL TL

Al 20 0.12 4.46 0.18 0.37 0.74 2.12 Acceptable

2% 9 0.37 2.89 0.31 0.64 1.43 261 Not acceptable

B 26 0.86 2.17 0.85 1.16 1.58 3.54 Not acceptable

C 24 1.26 2.13 121 167 230 3.25 Not acceptable

* Analyzed only Polymerization and Distillation Process
GM : Geometric Mean
GSD : Geometric Standard Deviation
LCL : Lower Confidence Limit
UCL : Upper Confidence Limit
M : Mean
TL : Tolerance Limit

Table 5. Contents of Exposure Assessment to Vinyl Chloride by Factory.

Factory o Exposure Assessment
Al Acceptable

A-2 Not acceptable

B Not acceptable
C .. Notacceptable

Decision

-4 Campaign every year is required

-Immediate corrective action is nessesary
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