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List of Figures, List of Tables, Summary, and Table VI-1 from the subject 
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SUMMARY

The recognition of tho potential link between the exposure of workers to 
vinyl chloride Monomer (VCM) end the development of enclosereone of the 
liver hee reeulted in the Oceupetlonel Sefety end Heelth Adalnietretlon 
setting standards to Halt the exposure of plant workers to PCM. These 
standards are expected to reault la controls which reduce the concentration 
of VCM in plant air to very low levels, jHowever, the ventilation 
netbods used as one major route to meeting the OSHA regulations in no 
way reduce the total amount of VCM emitted from the plants to the 
atvsphere. There is therefore still concern about the effects of VCM 
emissions on the non-worker population la coanuuitles surrounding PVC 
production and fabrication plants.

The purpose of this present study was to attempt to quantify the extent 
of VCM emissions from polyvinyl chloride processing plants* including 
both compowders and fabricators who process the compound—through the 
melt or solvent phase—into semi-finished products.

In this report* ws discuss the structure of the PVC processing industry* 
and document the emissions from each segment of the processing 
industry. Emissions are categorised primarily by the type of fabrication 
process. Data on emissions were obtained from interviews with resin 
producers* coapouaders* and fabricators. The primary approach to the 
estimation of emissions was the cl Male matariiu. balance. The VCM 
content of reslna entering each pipease step wee estimated* and the 
amount of monomer In the product « Barging from each process step was 
separately estimated. The difference in VCM concentration between the 
notarial entering and exiting from each process step was used to estimate 
the VCM losses. Total nationwide emissions* by process* were then 
obtained by multiplying the VO! lost per kilogram at each process step 
by the total motet of material processed each year by that process.
Since the residual VCM levels in resin ere constantly g«n as 
nanofaeturers seek to minimise them in order to minimise worker exposure 
to the monomer in fabrication plants* we used late 1974 levels of 
residual moncmar as the basis of these calculations.

Table S-l shows the total D.S. emissions of VQI from polyvinyl chloride 
processing* categorised by process. As shown by this table* the predomi­
nant smlealone arise from the co^oundlng portions of the processing 
operations. VQI amissions from later processing operations are negligible. 
Table 8-2 compares the annual VQI emission rates from PVC processing with 
the sniaelooa from vinyl chloride monomer production and from polyvinyl 
chloride polymerisation. Emissions from compounding and subsequent 
fabrication processes together account for leas than one-half of one 
percent of the total 0.S. emissions.
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At present there Is no external control aqulpaent used to Halt VCM aaisslons 
froa coapounding and fabricating facllltlaa. Although auch eontrola aa carbon 
adaorptlon and scrubbing hava boon conaldarad for VCM allaaiooa froa polymar- 
xatloo plants, thalr application to coapounding and fabricating facllltlaa 
appears lapractlcal because of the low levels of VOI la exiting air froa these 
facilities. Coapounding la the only step In the fabrication process where 
saaa controls nay be warranted practical, specifically la the dry-
blending portion of the operation. However, such controls as nay be practical 
run counter to the current hlgh-ventllatlon tread In operation used to Halt 
In-plant aaisslons.

The aost promising control technique to Halt VCM eaissloas to the ataosphere 
froa coapounding and fabricating facilities appears to be further reduction 
of residual mnneir levels In resin Input to these operations. At present, 
resin aanufacturers are aodifylng their processes to reduce these levels in 
order to coaply with OSHA reguletlons. The effect on external aaisslons froa 
compounding and fabricating facilities la expected to be substantial. Table 

\S-3}ahova the estimated average residual VCM levels which aanufacturers expect 
I to achieve by 197S and by 1980; the total nnual U.S. aaisslons of VCM expected 
! froa abounding and fabricating facllltlaa using those resins Is also shown.
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TABLE S-l

TOTAL U.S. EMISSION RATE OP VCM l-ROM POLYVINYL CHLORIDE PROCESSING

Estimated VCM 
Emission Rate*

Process kg/year (Ibs/yr)

A. Flexible PVC

1. Compounding 220,000 (480,000)

2. Extrusion <3,000 (<6,000)

3. Calendering <4,000 (<1,QQ0)

4. Molding <400 (<800)

B. Rigid PVC

1. Compounding 300,000 (660,000)

2. Extrusion <4,000 (<10,000)

3. Molding <1,000 (<2,QQ0)

C. Plastisols, Organosols, 2,000 (4,500)
Solution and Latex Fabrication

* Based on 1974 production rates and late 1974 VCM contents of resins.
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***** S-2

AMNUAL VINYL CHLORIDE EMISSIONS - 1974

Emissions
Amount

Produced
Subtotal of U.S. 
Emissions bv Process

Total U.S. 
Emissions 

(kg)

5.7 x 106

Percent of Total 
U.S. Emissions

Process

A. Monomer Production

(kg/kg produced)

2.5 x 10~3 2.2 x io9

(kg)

4.0

B. P lvmerization - 2.4 x 109 - 1.3 x 10® 95.4

Suspension Process 3.9 x 10-2 1.9 x io9 7.6 x 107 -

Dispersion Process 6.0 x 10“2 2.8 x io8 1.7 x 107 —

Solution Process 1.8 x 10" 2 5.9 x io7 1.0 x 106

Bulk Process 2.4 x io"2 1.2 x io8 2.9 x 106

C. Fabrication Processes 2.3 x 109 - 5-6 x 105 0.4
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Table VI-1

AMTICTPATtP WITIBI got LOSS BAH8 flOH CCHPOCBDIMG AMD FABBICATION

Year
FVC Production 

Bates (ha)
Avg. VCM Content 

of law Basin (oao)

Total Annual U.S.
VCM Beleasa 

from Cowpounding 
and Fabrlcatlnx (fcx)

1974 2.0 x 109 300 600,000

1973 2.1 x 10** 50 105,000

1980 2.4 x 10* (ast) 20 48,000

*Ai«umi 7X growth «U.

Finally, it appears that reduction of VCM amissions at lator atagaa of 
fabricating (aftar compounding) la boat accomplished bp reducing tha 
VCM lavala althar In tha input raw raaln or in tha final compound. Tech­
niques exist for both raductlona, and It would appear wasteful to attempt 
to design and build equipment for removing VCM further domatraam If It 
could be rawed before It even entered the fabricating operations.
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