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Air samples for vinyl chloride taien at Copies to: kr. J. Kelsor

3.7 .6oodrichk Carads Ltd., PFort Robinson, Cnt. Dr., Fastromat:

Company contacts: Fr. =, R. Clayson, Igr., Or. 3utherlang

kr. J. Fagy, 3afety Supervisor.

Reguested by Dr. Mastromatteo. From: BE. Wall

In this plant vinyl chloride is polymerized to polyvinyl cihnloride by
batch processes. #After completion of the reaction it is necessary to
enter a reactor and scrape the adhering polymer from the inside 2e-~
fore the next batch is started. The safety precautions cbserved for
the entry and scraping were described by Dr., Mastromatteo in a report
dated June 16, 1965. The air samples described in this r eport were
taken as an aid in assessing the present safety precautions.

All sair samples were taken at the operator's breathing level while
working under the conditions described in Dr., Mestromatteo's report,
The egir was pumped from the sampling sites into bottles. The air in
these bottles was subsequently analyzed in the laboratory for chlorine
and from this the concentration of vinyl chloride in the air sample
was calculated. The results are given in the following table.

Liocation Vinyl Cnloride FPPHM
Inside #li Reactor ScraPing Top 31

T #h ® ! Sottom 52

rooog21  ® " Bottom 68

lf 5{.16 rn " T op . u_u_

L - u Bottom 22

o

There appeared to be much more~ddhering polymer in reaction #Ii than
was the case in reactors #16 and #21. #l and #16 reactors were small,
#21 reactor was large.

For a continuous forty-hour per week exposure to vinyl chloride a
threshold limit value of S00 ppm has been suggested,

KITAGAWA VINYL CHLORIDE DETECTOR TUBES

These tubes are made in Japan. In taking a sample,.air is drawn
through the tube for three minutes by means of & special pump. Acc~
ording to the manufacturert!s literature, when vinyl cnloride 1is
present the orange color of the tube changes to green. The amount
of vinyl chloride in the air is estimated by the lenzth of the green
stain. Ahead of the green stain in the tube there is & red stain
which is ignored. The lower limit of detection is stzted to be 500
pom with & three minute sample.

Ynen a mixture of vinyl chloride from a valve end &air was drawn
through the tube, the color chenges described by the manufacturer

were found to ocecur. There was no difficulty in detecting the
ernnd of the green stain.
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ig countiscusly, dicun into Chc lgue ifonizatiuvn ¢oll, wli.cie it contaces
a ;,dLobsn flame. A 2ortion of thie carbon coujound (a) vresant in the
sawple vurns in the nydrogen floames. / This results in corbon ions veing
nresent in the flame. An elecirical -:otential is 'rovided zcross the
Tlane set, end sn clectrode locatved avove the [lams in the corbustion
vroducts otlcau. An olesctyronietey circuit neas 1ers the ion curraent
which [lows vetucen ths Zlewme je.o, and the collector electrode above it.
We checlied 2Y solrerizexr entrics.

ii.sults of zas -tests:

33 opn
50-50 50-50 $0-60  80-100 Total
pp:  pPp. ppn ppu
5 G 2 1 . Ty

nomentarily.

(without Vinyl Acetate) 23 pon Total
' &0-100
1 . 90

« - -

SR AN “aa RSN i

0-100 100560 200-.500 Tm
3 2 1 2

Average floor readinss 6 ppm (Rozdings az low as aﬁpm were recorded)

Conclusions of ihese teats

a) TFlame Ionization Tester is a very sensitive instrument end is
cble to measure readings from 2 ppm Up..
Y

t)} Intries are mads under oond*tions well below tiie rccormended safs
limits, (acc pgiec 197 Docu..umtatlion of Taresnold Limit Yalucs, Coraltice
on “ﬁreshcld Linit values, Copyrignt 19646 by American Conference of
Govermment Industriel If;zenluuo.z

and ore kept belew this level
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1) sl polymeci-izors o
he.e polynerizoers are locabted on the 3id Iloor of thwe Frocess Bullding.

Iaxirmun distance betwsen polymerizers is JC feet.

After any charge of CGeon has been dropped from a poljyuerizer, there is
zlweys a residue of nmaterial on the polymerizer walla, the agitator

blades, baffles, roof, etc. JSore of this material 1s loose and may
be renoved by simply rinsing uwith water. The rest is partially fused
rmaterial which must be removed by scrsaping with o sharp tool. Thiis

is the:reason why polymerizer nust be entered for cleaning.

Once the charge has been dropped, it is recovered to 25-27" Hg vacuun.
iven after this we still have an explosive atmosphere in the polyuerizer,

A Poly Safety Check Sheet is then completed to prevent the possibilit:
of any polymerizer still under pressure from being opened. ’

Once oOpened the pblymsrizer is locked out, isolated and using the

volymerizer exhaust system cleared of all remaining gas to a safe sentry
level.

The Gas Analizer is able fto detect gas concentration ss low as 2 ppn.

In order to enter, the Gas Analizer readlng must be below the safe
level aund Poly Safety Check must he:completed by the cleaner and a

‘check+~out man.

buring cleaning, the atmosphere inside the polymerizer is kept at a
safe lovel by an exheust hose. The polyrerizer exhaust system consist
of an Exhsust Blower of 25C0 scfm capeeity and the necessary ductwork
to provide each polymerizer with an exhaust station.

The megximum number of exhaust stations to be used at any one time is
four (l) and under these conditions we get the following air changes:
large poly 1. changes/min. or 84 changes/hour (theorefical)

sriall poly 11.25 changes/min. or 25l changes/houwr {theoretical)

A Portable Flame Ionizabtion. lieter (Davis Instruments, Divison of Davis
sSmersency Bquipwent Co. Inc., 17 Halleck St., Newaerl l, N.J., U.3.4.)
ilodel Wo. 11-65h, was used to conduct tests on polys to determine gas
concentrations during cleaning.

Thig instruwnent is deaipned to detect trace amounts of hjydrocarbons
in 2ir and is calibrated for vinyl chloride. Six ranjc sclections
wvere available from 2 ppm to 20,000 ppr. Speed of rosponse varies
directly with szample flou-rate, 2-3 seconds, exclusive of external
samrls cransport.

Thie basic rinciple of operation of this detector is ionization of
Lydrocarbon moleculss in a hiydrogen flame. The sawm:le being anal |
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Appavently the Ontario Department of Labor fa doing what is currently
being proposed by the Americen Conference of Governmental Indugtrial
Hygienfsts in the United States, namely, to reduce the TLV for viayl
chloride from SQ0 to 50 ppm. I am familiar with thig intent and al-
though it has not been made final, I strongly expect thaet it will be
done. We, of course, do not like {t, but I am afraid that we will
have to live with (¢,

1 appreciate your calling this to oux attention. We will want to

review your operations from tima to tima ta be sure that they do

peat the new requirements. If you feal there i{s sny question-about

'fth“. we will be glad to arrange for doing this in the very near
ture. ’

7 W.E. KcCormick
ec3- ELR, Hoddle

P.B. Magon
J. Ragy

J.B. Hyslop
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