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beag Mr, Taylor: . ' .
Thc Smog Reactivity ef Vinyl. Chloride

Monomer

. This letter will serve as Battelle's Columbua lLaboratories report on the
study conducted foy Diamond Shamrock Chemical Company of the photochemicali. -
amoy veactivity of vinyl cliloride monomer (VCM). DPhotochemical smog re~ -
activity can be stated in a rumber of ways, i.e., in terms of ozone formation,
eye irritation, nitric oxide phato-oxidation, acrosol formation, ete. In

the present study attention is focused on ozone formatfon, tha prinicpal
‘photochonical smog manifcstaction from a regulatory point of view. Secveral
other smag parameters have also becn obtained and are discussed In this

report, principally to present a more complete deseription of the reactivity
of VCM, )

W .

-~

Within the limited framework of the experiments carried out in this pro=-
gram the smog reactivity of VCM L8 net clearly defined. At the higher

concentration studied it appears te be less rcactive with respect to ozone
production and .eye f{xrritation, while at the lewer concentration studied

it appears to be very definitely more reactive tban toluane with respect
to ozone prbduczioua.-_-:.g— .

botaliRe

An absoluta.deiinitiunaol amog reactivity does vot exts:' reactivi:ies of
VCH are therefora presented relative to smog profiles of toluene under
similar chambheor conditfong, Profilas of smog-chamber runs with VCM and
toluene are included with. this report. 1Initial conditions and recactivity
parameters are listed in Table 1. A xun using diethylamine as a potential
low reactivity hydrocarbon reactant was also carried out (Run 3) but was
of questionable accuracy and has therefore bsen cxcluded from the overall
analysis. Hydrocarbon values are reported as parts per million of carbon

{(ppmC). All other concentration& area repo::ed as partr per million (ppm)
on a volume basis. . .
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Mr. W. K. Yuylor 2 - December 7, 1973

All runs vere carried out a2t 90 + 2* F and at 40 + 5 percent rclative
hunidity. Illumination intensity 2s measured by 1\02 photodecomposicion -
vas kg = 0.45 min” 1, slightly greater than noon-day sunlight intensity.
Total hyarocarbon was determined by flawe ionization, KO and N0, conlinu~
ous Saltumon techniques, ozone by chemiluminescenee, total a]dnﬁyde<by
the sodium bisulfite procedurc, and aerosol by broad band integrated
nephelometry. Eye frritation measurements were made by two soven-member
cye panels. The overall average cye irritation index for the two pancls
48 roported for the {ifth hour of irradiation. The eye irritation index
ig defined as lg%%gg:i) = judex; where t is the aritfhimetic wmepn time, in
scconds, for panecl rcoponse. On this basis zero is the lowesL posgible
frritation index value and ten the highest. Eye irvitation duta are obvi-
ously subjeetive data, In general an index of seven orf wore is fairly
frritating while an index of five or less is mild-to-non-frritating.

Vinyl Chlqrzde Monomer

e

The initiaf VCM experfment, Run 1 fn Tsble 1, was carried out at the reld-
tively high hydrocarbon loading of 4 ppmn (by wvolume) VCM. The HC!hO 5

-—

rotio uas approximately 2, This experiment should be compared with Luu 4

.which consists of toluene under the same volume loading and HC/NO,

conditions.

Overall, the VCM run was slower than the toluene experiment. The time to
NO, maximum was about un hour slower for the VCM run. Ozonu peaked at

0.24 ppm in the toluene- run and was only 0.04 ppm although. =Lill dncreasing
after gix hours In the VCH experimeit. Total aldehyde levels ar the fifrh
hour of irradiation were similar for both tolucue ond VCM., Acrosol valucs
as measured by light scattering were wuch higher in the toluene run, Eye
irritation was also higher for the Loluenc cxpérimont.
Comparing,now-VCM’(Runt 2 and 6) and toluene (Run 5) at a lower hydrocar-
bon. loading and higheeHC/NO,, wa see in Table 1 that the time to N0,
maximum iz -now similar for VCS and toluene and that VCM yields an ozone’

. maximim which: 18 considerably higher than that from toluene (Run 5).
Onece again: teluens. resulted in much higher 2erosol yields than VCM. Eye

irritation-and total aldehyde values for the duplicate VCM cxperiments

were scattered and bracketed the toluene values for these smog manifestations.

Aexosol rcactivity is often reported in terms of light scattering. There
w2s no evidence of any marked 2erosol production in these studies for VCM.
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ne. W. R, Taylor - : T el December 7, 1954

’
Sumary . _ \\

\.

The plhotochemical smop reactivity of VO as obscrved in these experfwments
is qualitatively summarizad in the f[ollowing tabulation. The reactivity

of VCH is somewhat in question in that.low ozonc and eye irritation re-
activity i{s cohserved at tha high concentration loading, and high recactivity
is observed at the low concentration loading,

. ~

" We appreciate the opportunity to work with Dimmond Shamrock on this study.
Please call me {f you would likc further amplification on the results
presented here. ’ . o

Very truly youra,

hur Levy,
Senior Research Leader .

Atmospherie- Chemistry and Combustion
Systems Section : Tm
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