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Develop technical informalon to swpport & businass decision
ta remove cancer haisard labels from vinyl latex products.
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This report documents technical information that supports
» busineess decision to remove cancer hasard ladels from latex
products oontaiaing vinyl chloride monomer. Controlled experi-
sents in & ¢loved, unventilated room relate ambient concentratione
of viayl chloride monomsr (AVCN) to residusl vinyl chloride monomer
(RVCN) in stripped vinyl latsxes. Commercial latex coneuming
operations have also been analyszed to estimate work place AVCM.
Maasurements wers nade by personnel monitoring in one of these
operations. Our current standard of 2%mg/kg maximum RVCM (wet
basis) for vianyl latex products is well -u.m the necessary limit
for lisnoce to standards described by the Occupational Safety

“ and Baalth Administration (OSEA)}.
W Crisicsl latex EVCH cwatentrations are dafimed. At the
: critioal RVCH, the air {n a cleved, unweatilated -f.. will reachh "~
- the OSEA sotiom lewel, tima weighted sverage ( 234 m.
A u.;mmmzu ﬁnmﬂu for thres 1 latexes mu
A
n.’n ._ x‘. AL. - Yot 22
. non 49024 - m b s
R m o P‘; .v”"' (’ >58

ped to otﬁt vhyx latex products based om
bve data. The assumption is made that
th Iatex-air interfsce is the comtrolliag

mcn.

'S | Mate Calculated
T'% MlA  Twwerstere,y cCritical Rvow.mg/by
- . 13e | 29

It e 29
. ne - 1?
sulatel date, the orikical RN is
gined lutexss based ¢n Geon 3351 amd




A typical Geon $7¢ ccoapounding operation was modellied. At
p o 40 RVCHM, the OSHA action level is not exceeded wheras
stdinary ’ ’iﬁ.um ventilation ie provided, viz. 6 turnovers per
hour. .

A coating operation at Rhinelander Paper Co. was analyied,

A clear coating of Geon 576 at 70mg/kg RAVCM will not create non
compliance AVCM concentrations even if gll the RVCM transfers to
the aizr between the coatar and the ovens. This again assunes
ordinary industrial ventilation. At 12mg/ky EVCM, the AVCM is
about 0.10 ppm using the sams assumptiond.

‘.‘ MOt the B¥FGoodrich comuu l:vi::uuul mx:tt ubo:;to:y
Yansau a va heal

m S80X32




In Zctober 1374, the Occupational Safety and Health Adminis-
tration {(CSHA) published a safety and health standard con-
cerning exposure of industrial workers to vinyl chlorids
monomer (VCM). This standard set a permissible exposurs limit
of 1 ppm by volume in air as a time weighted average (I™MA)
over an § hour period., Excursions up to 5 ppm ars pPermitted
ovar a period not tO exceed 135 minutes. The standard is
writtan for,but not limited to, employers wvho handle VCM.
Employers in the fabricating industry are also subject to the
standard wvhers exposuxcs aﬁﬁ % g_gpntutbh limits.
Employers handling or us o8 are excluded
from the standard based on the absance ¢of "adequats avidence
of exposure to vinyl chloride ia these operations.” A fabri-
cated product is defined as & product made vhelly or partly
from PVC which does not re further prooesaing at temp-
eratures, and at timas ficieat to cause mass melting of
the WC. Im many npylicltiono latax may be considered a
fabricated product and therefore the user can be excluded from
the standard. Where latax msy be considered as being used

in the fabricating industry, exposures are not likely to approach
the permissibdle limits.

_ 1‘.‘ an "actisea level® at 1/2 thm permissible exposure
iy, wiu. &3
E vy o

" THA dwarxr an ¥ houw 1od. Initial
' mirge ohlozide is used
‘NE: are: fahrioated.
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3) provide nedical surveillance on workars
4) pomt signs and labels
S) limit access to regulated areas

All of these requirements add expense to manufacturing
operations. The axpanse can be avoided only DBy eliminating
vinyl chloride or by showing that the concentration of vinyl
chloride in the working environment cannot De greater than
0.5 ppn TMA for § howurs.

OSHA states in their written standard that uqt:l.m on the
basis of residual vinyl chloride in a polymer are

justified nor necessary®. Baployers are given the Wﬂm”
to "disccatinuve sany duties" upon a showing of no sxposurss
above the actiom level.

The purpose of this work i{s to provide cbjective laboratory
data to suppost what we already know: wiayl latexes stripped
to 2%mg/kg RVCHM (wet Dasis) can be handled, wvhers ordinary
industrial ventilation is in operation, without the 1iklihood

of workers t0o ambisnt VON concentrations above the
OBEA ined action level. With such objective laboratory
data, the t of the Latex Division can support a

.basiness on to remove canter hasard ladels from vinyl

la m I8 is ’ocud tmlalnl

"13 "




¥e have made continucus efforts since 197% to improve
izripping operations in the plants by process studies
and by capital i{mprovements. We are now able o
toutinely produce vinyl latex products at RVCH contens
of zs-g (wat basis)maximum. There is One excespticn,
350%2, ia & latex stabilized by a hest sensitive
mnuu system that cannot be stripped in the conven-
tional mm m. oduct is sold to only one customer.
It is acceptadl customsr at a specified RXVCM

ocontent of 29 They u'o able to handle the latex
vithout OSNA mnn ona.

ht et of 1940 is summarized
- lgl 4s wall below the
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rxperimental Plan

A plan was developed which could sllow us to relats AVCM con-
~entrations to RVCH concentrations in the latex. Three latex
products were chosan for this studys:s 1) Geon 152, our Nhighent
volume vinyl chloride resin latex, 2) Ceon 376, our highest
volume externally glnticiuﬂ vinyl chloride resin latex, and
3) Geon 4350X20, a high solids, internally plasticized, acrylic
sodified vinyl chloride latex. The original data set of 12
1mu%1u¢h¢ the three latexes at two latex temperatures
(72 and 110VP) and at two RVCH levels (as obtained from the
plant and after adding & msasured quantity of VOM.) The original
set was later sxtended in efforts to improve the quality of the
data correlatiom. A detailed descriptiom of the experimental
procedure follows im the next section.




Punp Calibrations
T™e pulips were calibrated bi personnsl from the ALTC
ov

mvironsental group to pr de an air flow rate through
»re charcoal tubes of «l1S% co/min. T™e flow rate was
increased to 50 co/minute for the 13th through the 20th
sz:rinnnl runs where glass disposable charcoal uapling
subes from the Mine Safety Appliance Corporation were nas’
in place of the s.8. tubes.

Alr Sempling Pump Locatieas

foxr four hours prtcoding‘. latex run, duplicate “"blank®
air samples wera taken the 9losad work azea. Two pumpe
ware placed on a lab benel approxisately 3.7 inches off
the ¢ and about 1 foot from the wall,

the 4 hours of a 14 test, two were placed , . .
e 37 ischas ¢ff i fleor and withis 2 inchee :

D ary placed in the centex of the

e g ) latasx.
LT ‘;.ﬂ‘“ .
oSl upn By

7 v -
. s ¥
3 . .

3 "‘

placed an the floor in
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After 4 hours the pumps were turnaed off, temperatures
«are recordaed and another 4 ox. latex sample was taken.

The latex samples were anslyzed at ALGCP for residual
vinyl chloride by gas chromatography. The analyses are
routinely done there (BPG Proc. No. 100%-R).

The charnocal tubes ware analysed for VOM st ALTC by Pete
terko. The thermal exhaustion technique wvas used for
analysis. The analysis results were oconverted to
ambient vinyl chloride concentration (AVCHM) based upon
the pumping rate, che tims and the VCN adsorded.

The test area wvas ventilated for =1¢ hours Defore collecting
more "blank® samples. Latex testing conditions were, 1) .
.YM with VG. ) as msﬂl. 3) 110°F latex temperature,
- ut was at room equatm fos
all the m‘ S Al ; ,
:. .::-:u diagren of thé mmm wnm is shown *

m m——mmlm VCR Relsase E

1 tube anslyses vere not as reprodacible
m §8, a diffexent experiment was tried.

zh.uctu'uuda-nn, known
muly at s oonstant rats
"4 hours. 8ix charcoal collection

T in the usual locations. These data
m testy &8 and 9. 7This

N.Aa.;.J. A
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ouring test #7, 351 et 110°P, one of the heating elements
apgqrtntly overheated and started to decoapose some
polymer, The test area filled with smoke. A considerable
amgant of smoke was detecdted im adjoining rooms as well,
Thie test was s after 195 minutes. The tubes wers
later amalysed as ia other tests.

Ylass charcoal sampling tubes from Mine Safety Appliance
tion were used tasts #1939 threugh #40. These
oed the stainlees stesl collection tubes used through

4. Cawzbon disul?f axtraction replaced thermal
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Y. Testing~—Air s3ampla Tubes - Peter Omyterko
A. Analysis for Vinyl Chloride

itandard anvironmental testing techniques wers used
to mesasure the concentraticon of vinyl chloride (vCM}
in the air. Alr saspling was accomplished by passing
the air through charcoal collection tubes for four
hours at a known flow rate. The VCM Ain the air was
adsorbed on to the charcoal as the air was drawn through
the tubes bY & vacuum pump. The VCH level collected
oa the charcoal was then determined by one of the two
following analytical procedures. 1In the first procedure,
the VOt was thermally desorbed from the char using
a Bendix Flasher nit and analyszed dy flame ioniszation
» chromatography. The sesond prooedure invelved desorbiag
¢ the VCX from the charcoal with carboa 4isulfids before
gas chzomatography nﬁn&s. The levals of VOM in
. the air vere theh ea tad from ai ams of VCN
Musmdmmmnmuzznxd.

Sampling Mn

~ems 017
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S0 tubes in series were used st each sample point.

wet 2f the VCH was adsorded Dy the charcoal in the
firat, and the second tube was present to oollect any
YCM not adsorbed by the first tube, The pump used

to draw alr through the tubes was & Bendix Mieronair II
Air Sampling Pump, & low flow rate battary operated pump.

Before sampling was started, it wvas aecessary to ealidrate
t huc:tubo;gm& uoduth.murym
sampling points. oa ation was ozned

long term six bour exposure techai 5:‘.5:

Section VII of Procedure 1804=A. rst, the charge en
the pump was checked and then the wvas turned ea fer
13 minutes 0 wars it wp. Naxt, was attached




1%

two ainutes (n ocder to desord the YCN fros the charcosl,
Wile this step wvas performed, the tubg was itsolated from
the rest of the system. BNext, the flasher was placed in
the ‘Inject” mode of operation permitting carrier jas tu
pass through the tabe., T™he VCN was flash/desorded from

tha charooal and was carried on ¢o s ¢gas chromatography

ool ia the chrommtograph. After this column seperated
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Table 112

Gas Chromatography Comditions for the
Thermal Descrption VOM Analysis

das Chramatograph - Hewlett and Packard (H&P)
3720A cas Chromatography with
26 Ndel 187985 tLrometer
and NP 18791) ovea ocontrol,
flame ionisatian detector

_NaP 3IMA istegrator
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e Procedure for calibrating “he analysis is described in
section VIII of Procedure %o. 1021-A, The method involves
lvading conditicned collection tubes with Xnown lavels 3f VM
from calibration gas mixtures. ToO calibrate a tube, it is
connected to the calibration gas mixture, and the gas mixture
is allowed to flow through the tube while the VOM {n tha gas
aixture is adsorbed on to the charcoal. The flow rate through
the tubs and total time the tube is ozgoscd to the gas mixture
are measured. Flow rates wers typically in the range of

30 to 40 co/min and total exogure times were in the order of
4 to 10 minutes. 7The aicrcogyrame of VOM adsorbed the tube
is calogulated from the flow rate, sxposure time oconcentration

of VO in the gas mizxture. The flow rate through the tubes wvas
nsasured by means of a soap bubble flow metsr and a stopwvatoh.

The calibratien was
(datheson Co.) ]
ia air.

formed vith certified gas aixtures

1.09 ppm, 10.2 ’!‘ and 105.9 ppa VCM
liocate, tubes were loaded at the following mmu
¢ ugn and 40 yogms of YON. The vere
:: thermal desorption precedure Sascribed

ve p::: ;s Jmamha calibration
the VCH peak area. uwu;mmuu_
the factors obtaised. for all the
M s ware found to B¢ Xinear over
os ehjan cingn o vOH
dﬂmpﬂ.h

i
gi‘
J

h,
§
£
]
{

@D&:mw ware
;Ak. mpnm.um
RUse an errer oa the high

& sample. There was no

Oceas

the chgak of the asalytical ten
indicatel g . B Whs mOt g.nuucummn:g
snalysis: SNV OF BIADlen vas Sever eheerved durisg the
analysis of SN during the ocalibretion of the asalysis. The
cause of this p _ mr«mw.

K
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9. Tarbon 2{sulfide Desorption Analysis Por vOM

The seccond procudure used in the analysis of VOM adsorbed
on the charcoal tubes vas the carbon digulfide descrption
tachniqua. The mathod mmployed was a4 wodification of XAIOSH
Rathod No. P&CAM 178, 'Vinyl Chloride in Air" (see Appendix),
™he sodifications in the column used and the calibration
procedure were based on recommendations of the Corporate
mvi:on-‘nul Lab at 3rd Asseaxch and Development Center.

The analysis is conducted by first desorbing the VOM on the
charcoal in carbon desulfide. The charoval contents of the
gliasa oollection tubes wers placed into 2 oo glass vials
{(Mheaton Cv.,2236081). ™ea, 1 cc of carbon disulfide
{risher Co, IC-182) was pipetted iato each vial. The vial
ooptents were Aext crimp senled with almmisum caps coatain~-
ing a uﬂn costad rubber seal. PFiaally, the ssmple vials
mqiuwmuahountmeqcnwouum
Chagosal Besorber.

- umumnc‘u-maduuq ot the
ek, one % phu-

o
4

_— ot
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Table [V

Chromatoqraphy Conditions for YCN
Analysis by the C$2 Desorpticn Technique

Chromatograph - % 4P 7630A Plame lonization
chromatograph

Detacter - Plame ioniszation detector

integratosx - Perkin Rimer Sigma 1. Data System

- 20 f8 x 1/8 iach O.D. =
100 sylece

- - .-.O ~ -
[ S v S S
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e mal,sJ vag “alibrated by firse lcadhq duplicats glass
charcoal :tubes at the following VCM levels:i1 ygm, ¢ ugm, and
40 ugm VM. The locading procedure used was ﬂ.«nticcl £0 that
described in the calibration procedure for the thermal descrp-
tion method. The charcoal is eech of these standard tubes
was then desorbed in small viale with carbom disulfide as
described above., Duplicate analyses were performed on sach
vial using the above chromatograply procedure, The two VCM
pesak areas obtained for sach vial were aversged to obtain the
peak aresa for the standarxd. A calibration facter fer sach
standayd wvas calculated by dividing the micrograms of VM
1u«4mmmnmamnnammm¢mm
analysis of the standard. An Overall calibration fastor was
datarnined by averaging the factors for all the isdividual
z.bnueu :ﬂﬂm to be linear ever the

te LT R L e '&“'n-.g_‘;;:

the ses 42 nielel

uuuun m:. mmu-uah ouun;-lth
the nickel in thy jets to foem
peeblian vas A

stesl jets
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Tata vere submitted to the statistics sad Computer Sroup for
analysis. Details of thie analysis are shown ia the Appendix.
Critical XVCK levels were determined for the thriee lstexes tested.
The sction lavel (s aseured with 5% oconfidence at 9.% ppm AVCNM
it the VOM coacentration in the air is 0.3) ppm. The level of
0.3) ppm, thiarefore, vas used in the correlation to determine
thae orit.gsl RVCOR oconocentration in the latex. NResults are
sammarised in Table VI. As explained in the statistical report
only 354 of the air sample test results wers used: 14 were
rejected decause carboa tube loadings ware out of the range for
aoouracy; 4 were rejected because of intarference with VCH
the OC amalysis.
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TABLE V1

Critical levels of RVCM in Vinyl Latexes--
Closed Aoom with Mo Ventilation

Latex Temperature, 'y &ttécal RYCH, g% (wat 1:-.1-5
( .33 oM )

Geon 53

aeo

57¢ 72
n 57¢ 110 22

Geom 450Xx20 72 27
Gena §30X20 110 3
 Gmom 382 , 72 >30
- Geon m. ; 110 o850
b tll.. vegults that, under worst case
as cuxrently msnufactured
Ql ﬁnt the added magufacturing expense

« The worst case conditions

WPW saviromment,
110°F, the
ication maxiees
s sinoe: 1) Geon 576
3!3 hno sasin; the base
! [t to 23 mg/ky, 2)none
9. (alils I vas at & XVON
perinents are s wersg
ternal pluu-ud
Aintion of

LR



~21%~

/11, Translation of Critical RVIM Data to Other Vinyl
‘atex Products

When the 1lid is removed {rom a container of vinyl latex, VvCN
concentration gradients are oreated. This causes Aiffusion of
the sonometr to occur. Thers are several steps in series that
the monower must take in the diffusion procesas. Picture latex
in a closed container. The system is in statio equilibrium.
m monomer is distributed Between the phases: polymer, water,
.so The oconcentration in sach of the phases depends upon
ubility of wvinyl chloride ia the polymer and in the wvater.

Sguilibriwm data are available for six vilyl. latex ts
representative of the threa im- reain, emternally plasticised,
and iatesmally plasticised. data relats vapor comcentrations
ia & elosed 1 with concsatrations ia the latex over s

tempera~- -
has mnm-nmumu-uu

tuze

of mmuug m:-r . uln_g
ast w The oquilibritm
mmmatmumz tﬂt Mdmoeaaa°

Pvca = T W SRVEEC

wvhere lu-- al n-motvu.-
t ’-lrt! pr .“

s
wd
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sre fifrusion process starts wvrnen the vapor space is suddenly
{ncreased 0 {nolude the air volume surrounding the opened
sontainer. he monomer vapot then begins to migracts into the
new space a8 the system tries to establish a new equilibrium,
0 the sONORer ins to move through these steps: 1) diffusion
through the air, &) diffusion nrnnx the wvatar-airs interface,
}) diffueion through the watar, 4) diffusien thrxowgh the polymer-
water interface, and %) diffusion through the polymer. It ie
imposeible to guess which step centrols the tuts of iasrease of
AVCE coadentration, As & worst oase, hewever, it cam be assumed
that diffusion through the water-air iatarfass is eeatrelling.
The driving foree for the diffusien shen is the partial pressure
of VO at the alr intexface, i.s., the m !:ru.al.

atace and RVCH eencentra tex,

m'? have bess sslevlated foxr the
. .
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fable V111

Zalculeted Critical RVCM Levels in Vinyl Latexes
3ased on Mquilibrium Partial Pressurn

Critical pycm = LIV mm Bg, ¢ @ 4 0.4% mm Hg
Corresponds with AVOM = 0.33 ppm in closed, unventilated room

Allowable M
Pasticiser Base Calowlated (1) Limit for
Latey —ERBE = RMesip  Cxjgicel WON my/lg(1l0°P) Sase_fwein my/ng
a2 - - is 0%0) -
151 - - 2 -
43020 - - 3 (39) -

ssex2d 23.4 k1 3 a9 38

L. 12 (22) 7
= w1 2
»y P ACLENS 1

. L . u
it %mu, t from statistical

:"-{‘f L)

what for product the critical AVCN,

M'Mm to make the plasticised

W 4ha Isvel allowsd by the product

pfant plasti¢ produsts have oriticsl RWKK

‘ ) cations. With the base

+ Gagn would be st 16.5 ng/kg.

28 Ng/hg BV, Geoa S8OX1LS
satios

for these twe




c2f=

/1i1.218%as12n Rate Lstimatae.

ft 19 2¢ ({ntarest to know the raete of 4iffusion of VON from
latex to surrounding air space to which {t is exposed, Prom
such {nformation it is poseible to estimate possibla personnal
sxposure levels in & working anviromment under Xnown ventilation
oonditions. BRach of our closed room experiments could provide
such information. The amount of YCR transferred during the test
can ba calculated from latex RVCH data st the deginning and

at the end of the experiment., Thls quantity should be ia agree-
aent with the quantity measured as the AVCH concentration during
the test.

The caloulations have Deen made based on the following assumptionss

1) the zrate of tramsfer from the latex to the eurroending
air is comstant Suring the test peried,

2} the concmptration of AVOL changes limesrly with timg frem :
o-‘umwmngumuuua-n—ummn .
the. test,

Mto:nmunuﬂntchmn-
mmtm«l.

o tuw, the atizige of the statisticelly
4 et pexiod was used. . K Alr
) wan considered sufficient

e al
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100 20m dara ane sesiadet, wmbec Ln

Table IX

6.2)
s.07

2,49
3.9
13.71
22,35
5.00
3.62

14.1
16.1
0.8
3¢.0
4.3
4.2
47.3
48.4
4.7
4.0

3.2
3.8

19.4
19.7
67.9
67.3
13.8
11.5

"l!"b‘l‘. indicates the

"o

45 Vv
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™is find‘ﬂq is based on the overall sversge for all 2he ~alile.:ed
~ests ad {e represanted by the dotted line in P19, 3. The failure
to letect "H of the YON relessed to the atmosphere is explained
by 4iffusion of monoRer thmuih the porous celling in the closed
rocm and through joints in wall panels. Adsorption of monowmer
onto surfaces in the room could eleo acoount for some of the loss.
™ae loss 1! equivalent to expanding the original volume of 1000 r¢e’
to 4350 f¢ with new air during the ¢ hour test period.

B0, in a case where 0.)) ppm AVCH is the measured concentration
as deterained oolliection of air les over a 4 hour test
period, it can dateruined that 42 » of latex in the 35 gallon
- container would have tu release 10.%7 mg of VON per k9 of latex.
And aasumi that the_rate of release is constaat, the diffusien
racte ia: (11.09) (10°%) s, e, u generalise the result, the latez~
3 air interfacial area (0.630) t% is t&q iato acoount and the
p diffusion rats becomes: (1. 1b/fti-hr. This then is the
mmm“uum:mumnuzm aenuuul
i_ coacentratien eudieuu are sech that the equilidrimm pasrtisl
{ molﬂht. -ltr '
2

'”o!mﬂﬂtmmm the room,
zmmummmsnumo.npp
- 48 3117 Lo the room

- 3:.‘."*"". , .E:.“ﬁ."“

*‘mut-

-
3




e e
e ! ' . A ;
. o f C i -
ﬁ'r s . e M . 4 ;.c'_...om o A
"~ S0 ) 1 o
11X
g
bl
4 . ES N
Py M
. .
o4 m_ . Nm
* - L] .
4 “ e by P -
$ .
T B
0 audiiEl IREE
44+ e .
_ | ettt
d TRy ONET p
prig. bt 4
as
Lo » o
- anl B ¥
A . ,
3 -
1+ 1
» ; f :
# Seng
° 44 -
. +4 4
- re
™ 3 _LYH.Ur
. asand tRaR “+-4 -+ ‘
. +4 e .W
.MM LR ) ~LV4W|1«YLH "
. RIS TX IR INIR TP ITIPRY IS |44
..H g e d .....A.:w IR
.h = AR KN .~.“¢...‘¢I-
SRR IR R Y]
Dl ' ENPIEY RIS $
- N e A ‘. bl
205 s o DU RO ::5, 1]
o P . AR S « 44 - .
{W!jb... ....“ ¢ _X. 1
Y M 1 g
tiage $ o+ 0 .
w; b4+ 0 ta et B ] 4 1 :
£ L E KRS B EEEES DR "By ww gc T [
. . - | - .o ceq .
g il b . ceet )10l "WOAY wdd ¢gtg $FaIRUIPICOD
i R H o v F " .
t ! OM DF3ITID eyl ybnoiyjl ] i py
i ' B AN S s sUY[l pP®I310Q @0 | 1 T T
' . ) . . PRI & 4 3 b §- 4 4 4 4 44 +
L - - — - — — . — A NE— " Y " .

SINBESIG [¥1d1Pd WOA
unyrqrimbg ‘wa WoaAvY ¢ *H1y

I Phe B ¥ O

ve * w seew
WPLLFY AN BT NN 0W BWY . cwvatt GIPRLDI® O-E BN



1%

"L, WCH fscimate for a Typicel Compounding Operation

A tvpothetical cowpounding oparation has been conceived in
order %0 .alculate possibdle VM exposure levels in a real
“OrR ares.

WOk space: volume 20 ft x 40 ft x 29 f¢
(» 20,000 ftd)

air temperature s0°'r

baromatrio pressure 750 sm Ng
ventilation variable

Compound mix tank:

velume 1000 gal.
diameter ‘ﬂ in.

Geom 576, 37¢ 7.8.,. SV veriebls.
Sdcitare 110 0L - -




The calculations are smmarised in P19. 3, Typiaal iadustriel
ventilation gives § turnovers of air per hour., At this level of
ventilation, the Ceon 57¢ used in a typical compcounding operation
could be at 4J mg/kg RAVCN without exceeding the OSNA action level.
At the prepossd specifiocation limit fer Geca 376, 18 mg/g,only

3 aiz turnovers per hour are reguired to estay ia the OSEA
cempliance region.

X. Paper Coating Operation at Fhinelander Paper Company

Gagn 576 is used at Fainelander Peper Company to apply a clear
coatiag te paper.

Wosk space: volumse 20 £&t x 1350 £t x 100 f¢
- ( = 300,000 ftg)

aliz temparature 20°F
barometrie pressure 730 mm Ng
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™e working environasnt at Miselander was sonitocred during e
coating operatioa using OJson 376, NMeeults were reported by two
different laborstories sccredited by AIRAs

1) the SPgoodrioh Cerporats Enviremsental Mealth Laboratesy in
Breckeville, Ohio, and

:) Massas lasurance Companiss, Waseau, Wissonsia,

are included ia the Agpendin of this report.
mumoqum: with our ealoulated dats. ‘ f

X3, Soria Coating Overation at Seaites




.’7-

Again, the worst case situation is assumed, j.e,, the unliXxely
situation where all of the VCN (n the two compounds would
transfer to the surrounding work space., The latex (s consumed
at a rate of 1134 1B/Nr ia the base coater asd at 303 1b/Nhr in
the top ooater. The tetal consumption rate is 1437 1b/hr and
the VCHN evolved is 0.03%9 1b/hr.

Prem * o J0:.0359) (93] (338) . 1.22 (10-%) wm ng
- " (62.4) (3.4) (108} (6)

And the AYCH censsntratioa is
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LIST OF ARFERADICRS

1. Dasa dook $11-83-128 through 16},
2. Date ook 911-~88-1 through 10,

3. Gatava, L. D., Interorganisation ootnmnoo,

M YCR Label Semoval, MS-133-80, ll-

an
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APYEEDIX (Come'd)
Table 34
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Irs srandard Sampling Procedurs Mo, 1800-A Poge 1 of 8

-so-

151, LNTERTRRNNCES

the YOl frem tiw previcous ssllestion peried. IS is Wimrefore
ADNESRSY % "Pre-flash® o eendition esch PRCE is the Deadix
nenifeld Fiasher to remove reaidual material which mey remain frem
the previeus mmalyseis.

Afear ssndictioning and priow % sample cillectisn, WMe NKCC's
be. cagpad snd steced (s 4 desicester. lJamimm stevnge tise is
_ will refuce e capecity o€ the WK, e
AR % Ghpeiure Deriod and prier %0 lLidgneeny malyvis, Wae MEX‘e .. '
' - ‘a dsioostor e fresser. lmw s
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3 standerd ewpling Procedure Wo, 20030

IAZETY (comt'd.)

1. Observe all motmally scceptad safe jucating prectices pertaining
% the specifis ares Lwing sampled.

3. Ume mm:‘!.:u safe handling precedmres sssovisted with cmmpressed
aly eyl o

4, Oheorve 41l mormally accepted safe practices in handling electrically
sguipnen

L




e Stardacd $ampling Proceducs Wo.

1. APPARATUS (comt’'d.)
». calideetics Asgemply (comt'd.)

4.

. Tygse tubisg 1/4° 1.D. and the appropriste twling evenedtors.

100, Battary Tuster - Model 384, F¥ICO Rlectronies;
Plushing, ¥.Y. or equivalent,

Stainless wteel tuwbing 1/4° amd the approprists fittiags to e

iatalted Wetween Dreathing air scurce end the MKX (see attached
diagran of the calibratics sssemdly) .

Seeguntch

%M&M:damm Agprenimately
258 o4 velume. Pabricated as pec disgrem.

+ Jochazach Ilast. Co., Pittsburgh, Pa., +30 to
A} o egnjvalemt.
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AXG 3 a~Aard Toampiiny Prooedure No. 2900-A Tam 3 00 8

vi. ZONDITIOWING PWCC'S POR USE  (cont'd.!

5., 1t is recommended that PRCT's s20tred more than 24 hours be
reconditionsd prior to use. All <o~ ™'y must be condl-
tioned prior to imitial exposure.

VII. 3ENOIX PP CALIBNATION

For the purposes of both short term “task”® sampling breathing air analyses
as wall 48 long term "tiss weighted average”™ breathing air saspling, thare
are twe Standardiaed sempling timm periocds associated with specific pump
flow cates, The followiag pump calidration procedure covers the long tarm,
é=hour enposure periocd. For imstructions on short term sampling, refer

divestly te step 10 of this sectios.

v 1. Pamove the Bewdix Ricronair II pusp from its battery charger end
- shoerd its identifieation nusber along with the ideatification
.- . “ sumbers of the poiasyy and secondary conditioned PICC's in the

. m mu the labocstory data fosw.

muammw De mot wse if not

At i s



3L tardacd S 11 Proacoddre ¥, , ) __Fywe g of §

SERCIA V0 L STATIOY lonttdLs

8, Tura 2?7 ™e purp and di100nnect the PMCI’'s and pa - & tha
flw (8.0 S4.1D0a%10Nn SaceEbly. Connect t e tandem PC's to
the amg weing & length of Tygon tubing end an alspter. The
prirary PUMCC ig the one farthest from the pamp. Again the
ser -4 ond of oarh) tuke 19 18 B9 direcsed wey from the pmp.

»iast salibration $tape 1 theu § for sach mp ~ PWCC sample
culiestsT scabination. Pump - sampls collection sombisations as
calihrated must be uwael within @ hours. 1! asg enpowed within
this pegiod, pumDs are €0 be put bask on zhargu and PIKKE’s are w0




AFn Stertard Cams 77

vitl, SAPLING PRCITIUIE oyt dl)

Yot should be rade 30 racv.rilcr
durimg tre awpte il :t.0n

% JY the wPp L Lvee
LAl .
AL the cowlusion 5¢ “Ne sengle il o o1, slc?, " pamp flow
rAte is to De mesasured.

™he flow ra*- in w0 ¢ Asasured In the
field using & grriadle Zlov meinT and 3tOopwatch. T« ..ep is

“helt turned off and the 2inal flow rate Lin ce/min. snd the time
whel the pump was turned off are reocoxded.




-3¢~

8 3andard Sampling Srocedure ¥9. I%00-A Pade 8 5f 9

X. APPENDIX (ownt'd.)

2. Other thaa battery replecs=eit, thers i little maintensance which
can be PETiu..wd On the PURps thahselvas. MNowever, 1t is recoswmended
that pump % fall-off rate recorde bu kept fof saeh pump. As Such as
15% fall-off in flow rats from the start to the and of an exposuse
peried cas de considered BOEMEl. Percent fall~off T4tee greater than
this should e investigated fux Betcery failure o€ pulp prohilems.
(Mate: This is coneidared Mermal for the Bandix, Micrenair 11 penps.
Sigia ez othar ¥IOEN @eroved pungs say exhibis different fall-off
!lﬁ nu mazm.)

upi;qdan "mmm 1he O-cings 18 the
R aﬁnuuuzu-u.m:-m
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L,F.QOODRICR CHEMICAL “(HPANY

3

TITLX: Analysis of Yinyl Chleride Nonomer 1n Air Yia Casben
Collestion Tube Thermel Deserprion

Y. Sas Chromatograph

DACRSSTL . Asbisnt Mreathing ALX sed Malated Als Semples

* Sanple sollivetion asthod te be severed by separste procadure (see Rute J)

.I

. MR :
mﬂ«mmtmmwznum
povsadure ia suitadble fov sswitoring the lavet vinyl «hiovide wepsrs
] ta afzr ia relatien te persenne) expotvres. The methed, vith asdifiag~
tiomn, ssn aise ba utilised for determining expetere & scher osrgeais
s,

C W L
aif .‘ . t

- 4

&

g 1;.; )r

oticas Toos the ebvesstogrephis -
g MM“M’; e
Wiy shalpts.

e A
N ., .ﬁ..
m.mmm-m.m,
_ i tton (~10°7) of mpesed samples
whe g of mmcwum

u-mam-umuaunnnu-;.u

:;-».:._.anu D



(11, LSEAVEAGERE (cwac'd.)

3. All eelleation tudes must Be pre-flashed prior (o tnalr initlal use,
sud must Ve couditioned prier to sach subsequent exposute.

4

An sesurste dacermsination of the tetal test repeeducibdilicty of this eethod
Wes 2t 88 yet been dafined. But tha staadard deviation of che adilicy
to roproduce ou calibration scandards s beem sussuxed st agproximstely
7% at all theee salibracica levels of 8.3 ug, 43,0 45 and 430 ug., Dats
ou salidvecion standiards was sellectad duily sver 2 ome meath periocd.

Y. MEEX -

laborntery stasephaxe dwxing standavd
spatition should bo pacforusd in o n:‘ubtc.

T Fin ~
o iw‘%r— g';,‘”a,‘ k24
- )

4

L TSI P -
~..;.u.,.,f?--; &
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3rG Yta L1 ?tocadre L Jale e ) et 3

Yl, AITABAILS {eont’d.)
&, 2 tt, and 4 ft. x 19" stainless steel :oiumne pached with Pecopek
30700 waeh (Maters Aseosistes, (ag.), av equiveiont sudetitute,

S, Stamdard eylindavse, viny! chloscide in air a¢t 14, 100, snd 1000 ppm
¥y velume, Msthesen Cas Preducts; Jelles, Illinets., When srdering,
sgesifty seve grade sif (viayl chleride La aicregen sen e weed
inacand of air if desired).

¢, Tressurs regulaters, Yo, B (CCA) Hachesen Cas Products (J) cequired
for iten 8 sbove.

7. hetemster, Jo. 73217, 65 ma, alumines, L/A" tubieg, "athessa des .
Produsty, Joliec, 11 18, (7o be installed downsirean of tha Pressure ,
rm in eash of e ealibrecion gus lisnes.)

[ B m eylinden with regalater.

j 9, Wieegen qﬁm with regulacer.
: e B . ouptr‘u Toguiator.

: Stmar No. 2230117, One for esch

'.mv.d-umnu trie Coupeny,.
# ,aummﬂtm
e the I.L.B.
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120 frecodvrg SR 10214 ~Ltang & ef 8

T, TRIDARATIONY T ha WMRATMALRGW TH {cnetd))

b,

5.

Jorh rwlenald vaives 177 (o de ntearfacod (N &g timet {ot
tutenatic sequercing of he Packilueh sycle, The timer caals)
ice ta be seleet«d ard adiusted 3@ 2hat *he YCM has all »sluted
tnte -me second :olum Umvediately dafote the CimeT .~ 4Iae
backflushing of the firec columm, This sheuld cake plice at
shout JO% ef the VCN retention time in minutes. It cen de
determined by cutting the cycle pregressively snerter untlil &
noCleoabls Toaponee dT0p is enpurienced o0 hnowa YCXN stendards.

Install the fiLlter drier ascenblies La each aylinder gas line
and adjust the gus flew ractes o aptimize coniditions fer the
chronstegraphia sy tem bSaing wsed. The folleviag are typical
flow tates weed “ur tha Bendix Saries 1300 gas chremetograph:

e) = 30t the tegulater oa the ¢ylindes co
peig. Adjust tha pressura regulator ia the X, csrrier gae
llu ¢o obtain a VOM chroustograph pask charscterised ¥y ¢laas
sepavacion from its seighbors, VCM rstemtion tiss msy very
wichia 1.5 ¢ 1.0 uia. dopendent on ths particuisr columm syscem,
See 8Yso Step 3 sbove for adjustment of the baskflush ", flow,

") Wﬂ; - Set ragulator on the cylinder co 00 peig.
coutrollez is to be instalied fn this lios te
B'It tmen comptanc sir flow te the detector between
3% ¢cs -u

IR Risne Sunak s St the cylinder regalacer te 20 peig. A

el I fs ¢0 bda imstalled in this line to preo-
flow t» the datester detwoen 30 asd 48 os/min,

—‘;mmm-uuuu-yn“u

»

“u "h" sascstrnesvaereestpcay "mt

Srassrescpasnceovrcsatermetrsas ’m:
.F"m Gﬁ se0s0se P4
h‘--'ﬁoo-odanuoou..ya ~ar290%

-
7



1I1t.

CALMMATIZE (cone’d.)

i,

Preparation of Calibration Scandards {(use fune amed)

Frepate thTer s¢amidrd calibestion tubes, ome soeh of the 10, 100,
and 1000 ppn stamiard VCN gases, in the folleving maner:

a¢) Open the standinrd eylinder scl sec thu eutlet reguiator ot
S 1he, s opan the foedle wlva st the tegula:ye,

B.) Beot the flov tete, by adjvnting the Totsuster siva L0 Datvessg
uunswnunc-mmmuu lov mmser.

s.) Aftew she fhow -u s doss d)-ul. SOEReE: & pre-obndisieoand
asllestion twbe with the apprepriats ond cowmtd the eyilader and
staultensswtly scart.a viopuatsh, WOTS1 e set uwie Llyges
gmamsciont batwien the standacd gas aylisder sad sellession subes.

b talens u.!. Nemcgitions sfe vecommended .

mm Mmum-uddu‘m:m‘
thyvead

‘ nm-mu.-iqm'
tn sesontn Sox Ve velmy,

’ ae) 2R 1%
e 12

av i
L SR
uqu m lﬂl uu-ht“
and vesecd che ‘

| (-q sleo Note 2).




170 Zyespdurs Bo, 107108

V111, ZALIDRAZIQN (cont'4 .y
J. Presarasdec vl caisbepcion Curys fcont'd,)

e.) After smalysing and pletting twe sets eof cslidbracion
scandacds, che best calidrecisn curve con be drevm through
tha plotced peincs. It (8 resemnended thac The calidratioan
4888 be amiysed wsing the two veriabdle linesr regression
copubilicien of & Monroe MNodel 1860 statistical programmdla
saleulacor to ebtaia tha equatisn of the beet fit lims fer
shis daca, ard that this 1ise de platted st & calibratien
suEve. Monzes prograa Me. lih ean e wed 0 generace the
sqguatice for the ssiidration surve.

0.) mm,m:mmmmnnw&u
shovs sppaats o aay soa- cy ia the plot
um-hldehmusﬂuthachfmmtu;o.
wiioh sppresch lineavity, aad thac apgrepriace sample sslseulatise
-‘r%wmmhmmmq—mmd
Nets X),

) " -n-—m that subsequant salidretion chechs be somcrel
Zn thin monex significsct shifts ia calidvacisn vhich
will b Pendfly (destifed. Pellewing coutyol ehare
aleos previdh s ssnsistent basis fer deteraining it
Btisn 14 wecessacy. Refor to the B.¥.0cedrish Chemiesl
S “Ssatrel Chare moml® by n.x;. mx;;.‘:..:‘..::uu:.
by . » Mocgei, M . y eslidra-~
poatyel ol J* suniysis syu- is to
Mgted vacil dsttm detested
nlpum:u- fs' acsensary.

‘ m.v:““ t:.‘ﬁ:l'u;lnb
N ;*-" ;m S I 'a'uu :
- w,'. 2. ' m_ Y




115 Pregxpdute Fe, 10204 N - —g 1 08

« VTR AMIT IR

3., The collection tuda Lo allowed tg decoey (9f 1 =(autes, daTing whigh
time the Toeordat Vaveling, attamua’ton, sad of (~legration patrmetevy
cant be appropriately shechad and a4 )isted.

4., Afcer the desoTPtion 2Lep 1o oomplei.ed the somyivs 19 i8jsstsl snte the
ssmiytiasl 6.C. ulﬂ and the backilush timer sviteh 14 set te "vesar”,
The tacorder md/or {mteagretor is also scarted simultanesusiy,

5, Lf weing & vecerder Gmly, sttommste 45 RECEENsTY (o Lawp the posk
netght of oli pesks in Che wppsr half of cthe chart. Reword the sample
identilization, saalysia stast, sod u:mem of oadh peall ou the
resordsr share. 1f wiing as imtegraier, the logarithaic seale attemator
&g st be used te Noep all peaks ou the revorder shast. After ) semouds
br have slapeed, swiluh che timer e “Aucs™. This will recura the Daskfiuweh
F: timsy ta the stagt of the sycle ac the essapletion of the saalysis,

4, The seserder vill graph the vespoass with tine of ssab low deil
‘ in chbe ssllestiom tube being ssalyred, The baskilesh the .
f1ret smalytical colema viil be sutomscically sctuaied by the preget
u—- tamed tately aftar the VCOM has eluted from the first eolumm . T

17 seing the Century systea, fepeat injections msy be asde
‘ cum.n u o!.uh desordbed cellestion rtubes. h
‘ t tisn, sollastion tube 1.D, mmbex, ul“lm. ,
o azes coumnts if en tocagrster (5 weed) and .
s (sogplied vith sauple) es the spproprisce
M(lq Atm!-nt ™.

i
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%, SALOATION OF SEECLIE (eeec'd.)

The shove equatisn sas be easily esleulsted w0ing Mourve Progvan No. 113.1500.

1ethough sanpling wechods sTe 2ot smclined 1n Chis test prevedurs, it
{s underscwed that the sapseity of the eellestisn tube hed wet been meoaded.

Sound thet eellection periods charsctorised by Righ aizs flew
wgidicy may leower the sapeeicy of the
of the collastion peried and

-

1y adjueted velative: .
v, 1. -
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VINYL CHLORIDE N AFR

Piiysiest snd Chombs! Analysis Branch
Aantyticel Methad

St e e E——

Methed No.: PACAM (78

Remge: 0.008 0 5.2 mg/m? in
8 S - litor oiv mmple

Prosheion (CVT): 0.08 st
tovels of 7 and 71 mg/m?
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fompting Pamp. The pamg dhould e ¢ proporty allbrated persenst s Ling

potwnal ond ares samgin. & hovid be sslfbvaid with 3 AprassRLatv
e in the sampling e, A dry or wot Wit meter of & gom retommster thet wll
i (90 mt/min) 1o within ¢+ 9% mey b0 wend far the saliivstion.

|

o tybes 3eve Yotk sads Same seuied. Toch & 7 em fong. -
sontaing twe metions of 20/40-meth activated carben mparsted by
of ssthoms fpm. The ssthveted sarben b papered Ao sscenut
[} o8 $0U°C priar to pushing 10 /emewe adeorbed muteriels. The primery
sovtion eowtuine 100 mg of serbent, the Saskug tovlien 20 mg. A Jum
of svthane foam is plased Detwosn the sutiet ond of s tule and the Sexkup
A gop woul b goowd fn hunt of B adessling sostien. The
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g chwomstogragn. To diminste &ifMicwllies snang bk of

diatilstion wildn Ghe 1yvingt needle, one Mould empl. - '~ aiviar Qush
npection tachmigue. The 0-pf vrrngs n Mgl NMusdod wiRh w ivert srvgral
e [0 wel the Durret and phunger. Two microfitery of savent i dsawn into
e ryringe 10 ncrase B socurxy snd reproduibility o tle ivected
semply volume. The needle i romored (rom the wivent and 1he plunger ¥
pulied deck sbowt 0.4 st 10 sepersts (e solvent MNush from the ample wiin
o pocket of sir 30 bs covd = 2 marier. The sewdie in then immerwd in The

s St gliquot & withdrswn 10 the 74 »f mark (2 yt wivent ¢
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~e Caealry rbe-u 278 based on lisited teeting and actual continuing
Frirary -ipsdare say be differenct. The test results are Delieved
1 2- B .apremnutin of conditions found under the perticular iad
saculiar -,aru:n.cmniom existiag at the time and place whate
the tests were and no representations are made concerning other
tizes, conditicmg O production levels. Submission of the tast
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