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I. TOXlCITY DETERMINATlON 

It hds been detennined that dcetone, methyl <>thy\ i-,: turw, inf'lhyl 
eel losolve and toluene vdporc; found in the t rNt1!r J111t u11np(11Jn<linq 
roo111s are not toxic at . the concentrations 111('.1'>urt~d durinq t.hi<, 
evd luation. This determination is h<.1'ierl on docu111e11 1. l!d low work­
room concentrations of these orqanic vdpor~ Jnd ! ~~ ' ! .ih'\ 1'11< r of 
siqnificant synmtomatology . Mediccll interview<:. rt!Vt.: •• ~ .. d th.it .111 

episode of empl;Jyee "liqht headedness " occurn•d duri11q ,, Ll h11linq 

ooP.r<ltion when larqe qu<antities of me thyl ethyl ~.ctone wen~ u<;ecl. 

Ou rinq this episode employees did not fol low the c:11np.1ny pol iq ot 

wea ri ng orqanic vapor respirators. J\ctherence to the poliLy of 
wea r inq respirators during clean-up operations shou ld be n1clintai11e<I 
to preclude exposures to high concentrations of me thyl ethyl ketone. 
Current emo l oyee work practices coup1ed with the company ' s mec1 i c.. ..il 
surveillance proqram appear to be caoaole of preventinq <lcvelop111ent 
of serious occupational health oroblems~ 

I I. DISTRIBUTION AND AVAllABILITY OF OETERMINATION Rf PORT 

Copies cif the Detennination Report are uvdi lab le upon request from 

the Hdzard Evaluation Services Branch (NlOSH), ll.S. Post Office 

Building, Room 508, 5th and Walnut Streets, Cincinnati, Ohio 45202. 

Copies have been sent to: 


a) Universa l Oil Products, tlorplex Division, Franklin, lndiand 
b) Authorized Representative of Employees 
c) U.S. Department of labor - Region V 
d) State of Indiana Health Department 
e) NIOSH - ~egion V 

For the purposes of informing the affected employees, the employer 

wi11 promotly "post" the Determination Report in a prominent plac.:e (s ) 

near where exposed employees work for a period of 30 calendar days . 


Ill. lNTRODUCTION 

Section 20(a)(6) of the Occupational Safety and Health Act of 1970, 

29 U.S.C. 669(a)(6), authorizes the Secretary of Health, Education , 

and Welfare, follo·... ing a written request by any employer or auth­

orized representative of emoloyees, to determine whether any substances 

normally found in the place of employment has potentially toxic effects 

in such concentrations as used or found. 
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The tldtional Institu te for nccunation41 ) afe ty anc.J Health received 
such d request from an authorized repre-;entative of employees 

reriardinq exoornres to solvents· containing acetone. methyl ethyl... ·-· ..··· 

ketone, toluene and methy l cellosolve in the treater rooms and · · 

compounding areas of ·the Universal Oil Products, ~orplex Oi vi sion, 

Fra nklin, Indiana. 


IV. HEALTH HAZARD EVALUATION 

A. Description of Process 

In the t reate r 11nd compound i nq rooms chemicals dre 111e tere<l, we iqh te 1I. 

111ixed dnd used in the coating of pape r or fiber ~Jl il~s c loth. Those 

chemicals utilized in larqe quantities are hanndled entirely by 

i1uto111'1tic means. Substances used in sma ll er amounts, includinq s::,111e 

c;o lvents , hardeners, fl ame retardents , catalysts , etc . are 111i.1nua l l v 

weiqhted prior to their addition to the mai n mi.xinq an<! holdinq con­

tdiners. After ·fo rmula tion. resin is pumped di rectly from storaqe 

to the holding w€:1 ls of the treater machine through which the paper 

or fab r ic is continously passed. After removal of excess resin, 

the coated material passes into a fully enclosed dryer and emerges 

in a semi -cured state. The application of resin to paper or fiber 

glass is automated and appears to be adequately ventilated. Chemical 

exposures are largely related to vapors escaping into the environment 

of the compounding and treater rooms during compound formulation 

and to vapors from resin holding wells and rollers removing excess 

resin. 


U. Evaluation Design 

A preli minary observational survey of the tr~ater and compounding 
rooms was made on November lf., 1972 to assess the dlleged hazard . 
Durinq this visit air samplinq tubes containinq activated charcoal 
were Sil turated with airborne solvent vapors and liquid hulk samples 

were obtained. The saturated charcoal tubes were analyzed and found 

to contain acetone, methyl ethyl ketone, toluene, methyl cellosolve, 
dimethylfonnamide and traces of isopropyl alcohol. The multitude of 
substances found in the saturated air samoles and the need for medical 
support to adequately evaluate this request precipitated a follow-up 
environmental/metiical evaluation. 

On May 15-18 , 1973 an environmental/medical evaluation was conducted. 
As the number of exposed employees per shift was smal l . it was 
decided to monitor all treater room operators from each shift and 
to coll ect general room samples in the compounding room and adjacent 
areas. A total of nine persona l breathing zone and eight general 
room air samples were collected. The average length of employee 
exposure per shift was seven hours. Medical i nterviews with monitored 
individuals were conducted in an attempt to elicit any symptoms oc­
curr ing during the sampling period . 
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C. Evalution ~ethods 

Emn loyee expos·ires to acetone. methyl ethyl ketone, toluf'ne ,1nd 111Pthyl 
cellosolve vapors were monitored with personal air <;drnolinq l'?quirw1t>11t. 
The r,olvents were collected in activ<tted charcoal .tir samplinq t11bP'>. 
The charcodl tubes were itnalyzed dt. NIOSll's rincinnilti lal1ofiltol'i1><, 
by the q,1s chromatographic techniques report hy White P.t dl. ThP. 
qas chromatoqrdphic . procedure was modified to acco111111011clt.e <;pecifi c 
solvent~ previously mentioned. 

Private medical interview<; were performed on monitored nerr, .111t>l towud 
the end of each work shift to elicit health compldints ,,nd 1 11~11eral 
information re'Jdrr.·inq workinq condition~. 

0. [vJluation Criteria 

The occupational t.ealth stancldrds µro111ulqated by the 11.<>. Dt?p.1rt111'"'t 
of labor (federal Register, October lH, 1972. Title 29. Chdµter XVII. 
Subpart G. Tables G-1 and 1.-2) dppl icable to individual suhst<1r1ces of 
this evaluation are as follows: 

Substances 	 H-hour t in1e­
wei qhted-averaqe ppm• 

Ac.etone 1000 
Methyl ethyl ketone 200 
Methyl cellosolve · 25 
Toluene 200 

Parts of vapor or qas per million parts of contaminated air by volume 

at 25''C and 760 mm Hg pressure. 


Occupational health standards for individual substances are establishe~ 
at levels designed to protect workers occupationally exposed on an 
8-hour oer day. 40 hours per week bas {s over a norma 1 working 1i fe 
time . 

E. Evaluation Results and Discussions 

1. Environmental 

Results of environmental sampling together with medical symptoms ,1,.e 
contained in Table I. Time-weighted-average employee exposures ran1j!•<i 
as follows: 

Acetone 2 . 3 to 33. 1 ppm 
Methyl ethyl ketone 1.6 to 90.6 ppm 
Methyl eel losolve 0 to 11. 3 ppm 
Toluene 0.7 to 13.9 ppm I 
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lhe t i111e -weiqhted-avera9e general rcom cor;t-entrations ranqed as foll nY'c;_;...-~. 

Ace tone 3. 3 to 21'+ . 7 pp111 
Methvl ethyl ketone 2 .5 to 29 . ) PDlll 
Methyl cellosolve 0 .7 to 9. 0 opm 
To luene 2. 2 to 11 8 . 1 ppm 

When two or more hazardous substances are present, their combined effrct 
r~ther than that of either individually, should be qiven consideration. 
In the absence of information to the c.ontrary, the effects of diff~ren~ 
h.izards should be considered additive.' The sum of the fractions, 
concentration over occupational health standard for eacll substance 

(r.1/ r. 1/T +...+ Cn/ ) should not exceed unity . 1 t '- 2/r ~ + 1 lJ c;inri rlhe pren<;us ·.y ~1entioned t°elationship, no employee was found 
to have ii siqnificant (C/T +.... + C /T > 1) exoo.,ure t o 1 this mixture of solvents. n n 

2. t1edical 

Nine men '"ho work in the treater rooms and two work in the compound in'l 
room were interviewed during or at the end of the work sliift. Each 
interview was begun in a non-directed manner to elicit health compla ints 
and qeneral infonnation regarding working condit. iuns . Afterward each 
man was specifically questioned regarding the followin<J sympto1.1s: 
dermatitis; eye burning, itchinq or tearinq; nose and t hroat irrita­
ti on; weakness; fatigue; drowsiness; sleeplessness; headache; unsteadi­
nes s ; nausea and vo1niting; wei1ht loss; forgetfulness; personality 
changes; incoordinat:on; tremor; and tinqling of tile arms or finqers. 

All questions failed to elicit any positive response with the 
followinq exceptions. Two individuals qave histories consistent 
with fiber qlass dennatitis which occurred when they first started 
working with the material. Neither was symptomatic durinq this 
evaluation. These are examples of the well known ab i lity of the 
skin to "harden" on repeated contact with fiber 9lass . Resin 925, 
a phenolic resin, was also mentioned by two as beinq a past cause 
of irritant dennatitis, but both noted that skin cleansing prevented 
the problem. 

No other symptoms were el icited which could be in any way attributed 
to the work environment. The plant physician was queried regarding 
the results of the periodic hematology examinations and liver 
function tests. Al l biological tests to date have been entirely 
within nonnal limits. Three individuals had noten a past episode of 
"li ght headedne~s " when cleaning with large amounts of methyl ethyl 
ketone. During this episode the employees were not following t he 
company policy of wearing organic respirators. The symptoms were 
rapidly eliminated by spending a few minutes outside the immediate 
work area. Adherence to this company policy should be maintained 
to preclude exposure to high concentrat·ion of methyl ethyl ketone 
vapor while cleaning . 
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B.ised on tl1e dh5ence of rned icd l syrnptom.1lo 1O<lY .111d t hi' 1ow c.011~.(·1.t 1-. 1 


tinn of v:.1pnrs (see Tdble rlo. l) found. in the trP.11t<•r ctnd conpow1dinq 

roo111s dt the tifl1e of this survey it has heen· judqed that thf' ,· on11•11 t 111 · · .. -.... . ._.,. 


ti nns found ct re not toxic to emol oyees . 
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·~orkshi ft TWA Exposure ·1n PPMa 

Type of Sample 
. ,;; .:. ~ .. , .. .· ' 

· Methyl 
·' ethyl 
· ketone 

: · 
Toluene ·. Methyl

cellosolve 
· Combined 

exposure 
weiahtino 

._May 15-4 to 12 PM 
'>' •• 

. ·. . : 
Treater Ho . 1 

II II 2 
24.6 
14.3 

3.4 
1.6'" • 

6.7 
0.7 

Nob . 
NO 

0.07 
0.25 

rmb 
NO 

.. fl 3 2.4 2.2 1.3 NO 0.02 . NO 
Genera1 Room #1 3.7 10.2 4.3 0.7 0.07 

II II #2 3.3 3.6 2.2 6.4 0.29 
II II . #3 ·. : 4.8 ' ... :· .· ~­ 2.5 . 5.9 4.5 0.22 

.· . .. . . 

May 16-8-to 4 PM . 

Treater ~o. 4 
II II 5 
II II . 6. 

General Room· #4 
II .. ·#5 
II II . ' #6 

. .. ·. 

. ·4.8 -­ ·' .. . -_·:-.: 16.5 "~. 

_33.l _· -... ' ·>} 90.6 :-..· 
5.9 ·,_ ;.•. ·.. ':.. 9.5 . 

10. 4 ·:~_: _.:. .:.-,:·:;16.6 '> 
21.0 .: ' ..._ .. 26.0 _:.. 
·5.3 .. ,:­ :..:. -J9.5.­

~ . . ,/ ·• . . : .... .~,,-: .. .' . .... ~· . ··-· . , . ~·..... 

:::." '- 1.6 . . . 5.3 .. 0. 33 
;·: ..... 4.5 : ' 11.3 0.96C 

··~·::.-:: ~ 2 .6 ;;~-. ._.:__, 3••2 -_._,_, ..·_·_: :_ o.60 · 
.... , .. 2 • 9 . " 2 1 .. . .. 0 .19 . 
.;:­ · J.4 .. . · 9.o ~:... ·,_ .. o.s2 · 
.. :46.6 .. . 4.8 .... " ..,:.. : 0.52 

: . :..~. ~ ! ....·' ~ • • ,• : ~· M .~ ~: .'., , 
. : ·.·! ''. 

~:~ : · 

· 

rm 
rm 
HO · 

Treater No. ·7 
11 II 8 
II II 9 

· General .Room #7 ­
II . II , ', #8 . 

21~0 . 5.6 . ·10.6 . . 13.9 - 0.54 
... 6.3 ' ... .2. 5 1.4 .. 3.5 ·0.16 

2 3 -~: ... 2 3 11.5 ' -~ 2.6· .... 0.17 .24"7 :·;:.­ . ....... ·, • .• , ,~.­ .. ~.. .3.5 .. _,._. 3.1 ~-­ 7.o . ... . , 0.4Sc· 
;" 3.4 _::"> '.;, :: .·29.5 __:J1s.1 ~... . 4.3 .. 0.91 . 

:~ ·..;'. . . , ·. .·•·: . ··. .. ,. .. ..~. ·1-~. , ····..· ':· .;~''! ~., ., ,.,·• . .. .·, . 

NO 
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NO 
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