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SUMMARY

The recognition of ths potential link between ths exposute of workers to
vinyl chloride monomer (VCM) and the development of angiosarcoma of the
1iver has resulted in the Occupational Ssfety and Health Administration
setting standards to limit the exposure of plant workers to VCM. Thesa
standards are expacted to result in controls which reduce the concentration
of YCM in plant air to very low levels. |However, ths ventilation
msthods usad as ons major route to mestidg the OSHA regulations inm no
vay reduce the total amount of VOM emitted from the plants to the
atwosphere. There is thersfore still coucern about the effects of VCM
enissions on ths non-worker population in communities surrounding PVC
production and fabrication plants.

The purpose of this present study vas to attempt to quantify tha extent
of VCM emiseions from polyvinyl chloride processing plants, including
both compounders and fabricators who process the compound-—through tha
malt or solvent phase—into semi-finished producta.

In this reaport, we discuss the structurs of the PVC processing indusiry,
and document the emissions from sach segment of the processing

industry. Emissions are categorized primarily by ths type of fabrication
process. Data on emissions wers obtained from interviews vith resin
producers, compounders, and fabricators. The primary approach to the
sstimation of emissions was the cliassic matsrial balsoce. The VOM
content of resins entering sach priocess step vas estimated, and the
amount of monowser in the product rging from sach process step was
seaparately sstimated. The differemce in VOM conceatraticn batwesn tha
material entering and exiting from sach process step was used to estimate
the VCM lossas. Total nationwide emissions, by process, wers them
obtained by multiplying the VOM lost per kilogram at sach process step
by tha total awount of matarial processed asch year by that process.
Since the residual VCM levals in resin ere constantly changiag as
asnufscturers seek to minimise thewm in ordsr to minimize worker exposure
to the wonomsr in fabrication plants, we used late 1974 levels of
residusl monomar as the basis of thesa calculations.

Table 8-1 shows the total U.S. emissions of VO from polyvinyl chloride
procassing, categorised by process. As shown by this table, ths predomi~
nant emissious arise frow the compounding portiomns of the processing
oparations. VCM emissions from latsr procassing operations are negligidls.
Table 8-2 compares the annual VCM emission vates from PVC procssaing with
thea emissions from vinyl chloride monowsr production and from polyviayl
chlorida polymerisstion. Emissions from compounding and subsequent
fabrication processss togsther account for lass than one-balf of one
pexcant of the total U.S. emissions.
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At pressnt there is no external control equipment used to limit VCM emiseions
from compounding and fabricating facilities. Although such controls as carbon
adsorption and scrubbing have been comsidersd for VOM eiissiocns from polymer-
zation plants, their application to compounding and fabricating facilities
sppears impractical bacause of the low lavels of VCM in exiting air from these
facilities. Compounding is the only stap in the fabrication process vhers
some axtarnal controls may be wvarranted practical, spacifically in the dry-
blending portion of the operation. Howaver, such controls as may be practical
run countar to the current high~ventilatiom trend in operation used to limtit

in-plant emissions.

The mest promising control techniqus to limit VCM emissions to the atmosphere
from compounding and fabricating facilitiss appears to be furthar reduction
of rasidusl monomer levals in resin input to these operations. At present,
resin manufacturers are modifying their procasses to reduce these levals in
order to comply with OSRA regulations. The effect on extarnal emissions frowm
ing and fabricating facilities is expscted to be substantial. Table
=3)shows the estimated averags residual VCM levals vhich manufacturers axpsct
|to schisve by 1975 and by 1980; the total nnual U.S. emissions of VM expected
/ from compounding and fabricating facilities using those resina is also showm.
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TABLE S-1°

TOTAL U.S. EMISSION RATE OF VCM FROM POLYVINYL CHLORIDE PROCLESSING

Estimated VCM
Emission Rate¥*

Process kg/year (lbs/yr)

A. F{EE}b&e PVC

1. Compounding 220,000 (480,000)
2, Extrusion <3,000 (<6,000)
3. Calendering <4,000 (<1,000)
4, Molding <400 (<800)

B. Rigid PVC

1. Compounding 300,000 (660,000)
2. Extrusion <4,000 (<10,000)
3. Molding <1,000 (<2,000)
C. Plastisols, Organosols, 2,000 (4,500)

Solution and Latex Fabrication

LY

* PBased on 1974 production rates and late 1974 VCM contents of resins.
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TARLE §-2
ANNUAL VINYL CHLORIDE EMISSIONS - 1974 .
Amount Subtotal of U.S. Total U.S. ’
Emissions Produced Emissions by Process Emissions Percent of Total
Process {(kg/kg produced) (ke) {kg) (kg) U.S. Emissions '
-3 9 6
A. Mopomer Production 2.5 x 10 2.2 x10 - 5.7 x 10 4.0
9 8
e« B, P lymerization - 2.4 x 10 - 1.3 x 10 95.4
Suspension Process 3.9 x 1074 1.9 x 109 7.6 x 107 - -
Dispersion Process 6.0 x 10'-2 2.8 x 108 1.7 x l.D7 - -
Solution Process 1.8 x 1072 5.9 x 10 1.0 x 10° - -
Bulk Process 2.4 x 1072 1.2 x 10® 2.9 x 10° - -
C. Fabrication Processes - 2.1 x 109 - 5-6 x 105 0.4
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Table VI-1

ANTICIPATED FUTURE VCM LOSS RATES FROM COMPOUNDING AMD FABRICATION

Total Annual U.S.

VO Release
PVC Production Avg. VOM Content from Compounding

Year Ratas gy; of Raw Rasin SBE! and Fabricating !!ﬂ

1974 2.0 x 10° 300 600,000

1973 2.1 x 10" 50 105,000

1980 2.4 x 107 (est) 20 48,000

*Assumes 7% growth rate.

Finally, it sppears that reduction of VCM emissions at later stages of
fabricating (aftar compounding) is best accomplished by reducing the

VCM levels sither in the input raw resin or in tha final compound. Tech-
niques exist for both reductions, and it would appear wasteful to attempt
to design and build equipment for removing VCM further downstresm if it
could be removed before it even entered ths fabricating operatioms.
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