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INTRODUCTION:

Dow Chemdcal Compuw is interested in using Aroclor as a plasticizer in
manufac of thelr Saran ‘(vinylidine ohloride) plastics, but is hesitant
for fear that the Aroclof vapor might produce toxde aﬂ'oots upon the
porsonnelidn their plant,

At tho yoquost of tho Sales Dopartmont this work was undertaken to deler—
mnine the dor vapor conoentration in the Annleston plant under usual
vorking chnditions, This data would then dbe used in an attempt to con-
vince Dov that the uso of Aroclor in their plant would be safe,

An outgroyth of the problem was the determination of the Aroclor wapor
proesent ih a room which had beon painted with a styrene iatex paint using

* Aroclor ap a plastlolzer. This work is of interest to the Plastics

Divislen,|and was undertaken with thia project since the same spparatus
and nmjytica.l procedurss are used as in the Aroclor vapor tests in the

plant,
SUMMARY 1

Report, No. 2892, covers the work up to July, 1963, Thie
report supplements the Interim Report,

wap continued in the plnnt under all normal operating condi-
ohlorine concentration in the alr varled greatly glving cal-

oulated lor conocentrations ranging from about 0,35 mg. per ou, meter
up to 5 tp 8 mg. per ou, mater. The filtering and operations
present wost gavere oxposurs to the Aroclor vapors. No definite
average expostre was determined,

A small s 4% x 13" x 14, was painted on four walls and on the oceiling
with Lus Latex Paint, Lot No, P-0988 containing Arooler 1248, The
room has pnly one door and a small 12% ventliating fan with no windows that

can be open, Most of the time the rocm was olesed, espoolally, during the
early tou'ﬁ.ng poriods,

A hood, 2! x 8 1/2° x 7%, was wlso painted on three walls, The exhaust fen
on the bocd vas not opontad during the test perlod, Two 1000 watt eleotrio
hotplnte‘l were turned on in the hood to heat the air during the sampling

oporatd
Smplin;lt the alir in the roocm rewvaled that the Aroclor vapor concentration

rapddly reached a maximum and then generally decreased to a relatively sefe
lo¥ lovel after three days. In the heated inboratery hood the concentratieon

remained the 1.0 = 2.0 mg..psr cu, meter rango over a peried of about
one month, In & heated room 1t appears that the consentration of Aroolor

1248 vepers may remain high for & Iong perded of time,

.
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III. REFERENCES:

port No, 2892, Interim Report on Aroclor in Gages, June 1'}, 1953,
» B. Richards, Jr.

APERTMENTAL WOEK:

he mpparatus and operating procedure are deseribed in the Appendix
b Report No. 2892. This desoription is supplomented in this

pport by a photograph of the test apparatus, Wilison Product's
hcorporated, Chlorinated Hydrosarbon Sampling Apparatus., The
L:npling positions in the plant are the same as described in the
terim Report No, 2892. '

halytical Procedurs: Anniston Test No, 20-25-41, Nephelometric
deteraination of C1— lon.

D LS = =]
— i

Fou

Rango!
§ = 120 micrograms in 20 ml. maxdmunm volume,

1, Fisher Bleotrophotometer with blus filter and 25 mi,
sample tubs.

2, 25 ml, glass stoppered volumetris flask or graduate,
3. 10 m1, measurdng pdpstte and 10 ml. transfer pipette.

A]fpmﬁu:

Solutionst

1, 3N Mtrdc Acid = 190 ml. CP conc. HNG3 diluted 4o 1,000,

2. 0.3% Silver Mtrate - 3 grams dissolved in 1,000 =1, dis-
11204 water. Stere in dark bottle out of 1ight,

3. 1% Phenolphthalein, 1 gram solid in 100 ml, CP Hethanol.

Proceduret -
1, Pipette required wvolime of water solution into 25 mi,

volumotric graduate, Adjust sample size to obtain 10 =
120 micrograms of €1 in less than 22 ml, For fezting
sorubber sclutlons of Aroclor vapor tests use 10 mi.

"2, Add 1'&1‘05 Phonolphihalsin and neutralisze wvith 3 N
nitric acid (or dllute caustic if sample is acid),

3. Dilute to 22 ml, with distilled water,
4. Add 1 ml. ENO; and 1 m1, AgNOs in this order,

5. Mix by inverting Only Once and pot in complete darimess
for 30 Min. ' '

6, Balance Flectrophotometer with distilled water in both
E:hua, using blue fiiter and 25 ml, cyiindrical gpample
bes.

DSW . 147763
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8,

10,

4

Transfer sanmple to the Bleotrophotometer tube guickly
vith ninimim exposure to light and read density or

#)® peate, Read quickly without prolonged exposure of
sample to the beam of blue light.

Compare the soale roading with a calibration chart made
from identical determinations of standard chloride
solutions,

Make m blapk run on all reagents and subiract from reading
of step (8) or plot datm of standard runs 4o include the
chlorides of the blank, in which ¢ase the reading may be
takén direotly from the curve, Hovwever a nev ocurve must be
nade when roagents ohange,

Yo oalculate parts per million (ppm.) of chlorides, divide
answer in miocrograms by volume of sample.

ppa, = {!Y@Lvs_rﬁ%_c}.
olume of Sumple

£ = Mioro e}
Volume % 10,000

OSH 147764
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TABLE I

AROCLOR 1242 VAPOR CONCENTRATION IN THE PLANT

Teat Position Concentration, ng/ou.m, Remarks

No, Mo, Chiorine Aroglor

10 5 0.14 0.33 St111 vented on top,

29 4 1.5 3.6 §ti11 in operation

80 6 1.6 3.6

81 6-5 2 5.3 Press not operating
and cold, 1242 in
”Oo 2 B, T. nt 110' CQ

45 1 0.85 2.0 Both atills operating

46 2 0.34 0,80 on 1242 .

47 3 0.85 2.0 Piiter press rcpiu;od

with Sparkler leaf
filter which was oold
at time of test.

" osw 141767
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TABLE IT

OCLOR 1254 VAFOR CONCENTRATION IN THE PLANT

Test Positlon Concentratlon, mg,cu, m, Remarks

No, Nd, Chlorine Aroclor

24 3 0.68 1.4 By steam reoorder

25 6 0.41 0.76 S§t111 operating on 1254

27 b 0.50 0.92

32 64S 1.46 2.68

33 841 1.04 1,93 Filtering 1254 at 110-115° C,
34 B 0,15 1,89

36 4 0.61 0.54

36 4 0.37 0,68

37 & 1,80 2,40 Pumping 1254 from receiver
38 4] 1.98 3.68 to B, T,

89 . 0.40 0,80 By steam recorder

40 1 0.73 1,46

32 64N 2.4 4.5 Filtering 1254 at 110’ C,
43 8 4,3 8,0 Drurmdng 1264 2t 150° C.
44 B 1.3 2.4 )

ROTE: Thi analyticad procedure on samples S7-40 inolusive was carrled 1/2
the normall eamnple silze.

DSR® ]_#7766
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TABLE TTI

OCLOR._1260 VAPOR CONCENTRATION TN THE PLANT

Tent Position Congentration, mg/en, m, Remarks
No, No. hlorine Aroolor

11 5 0.82 0,53 St111 in oporation
13 4 0.55 0.92 - St111. open
14 ) 0.52 0.87
15 6-S . 1.5 2,6 Filtering 1260 at
is 6-N 1.2 2,0 125°* C,
18 5 0,22 0,36 5+111 operating
10 4 0,91 1.5 Sti11 open -
20 4 0,75 1,2 5ti11 charged and
started
n 4 0.53 0.88 Sti11 operating
28 8 2.8 4.6 - Druwming 1260 at 150° C.
22 7 1.1 - 2.2 -By oporator's desk,
assuming 50% Cl.
.
QSH ng??ﬁ-"
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TABLE IV

AROCIOR 1248 VAPOR FROM LUSTREX LATEX PATNT, LOT P-0938

Tost Pate | Concentration, mg./ou. m, Remarks Temp,
No, Chlorine Aroclor At sample
i Intake
£9 7/20 0.32 0.67 Conter, cast, 30 min, after 32°'C,
painting
54 20 1,28 2.68 Conter, 1 1/2 hrs, after 82
painting
56 21 0,93 1,93 Centexr, south 31
56 21 0.92 1,93 Conter sy
57 2 0,63 1,11 North east eorner 82
58 21 0,98 2.0 : 46
59 21 0,52 1.1 In Iaboratory hood 45
60 22 0.57 1.2 50
61 22 0.30 0,62 Corner 83 -
82 22 0,55 1.1 Center 3z -
64 23 0,14 .29 Center 33 .
66 24 0,11 0.23 Cornexr 83
67 24 4.9 9.8 Conter 84
68 28 1.4 2.4 Cornsr'f Anonelous devliation, 33
69 28 2,6 5.2 Center) protably air contam- 34
. . iﬂ&tim.
7o 8f12 0,34 [N at Corner 28
71 12 0.21 0.44 Conter 35
72 18 i3 2,7 In lsboratory hood at 60° C.
73 18 0.62 1.1 Cornse,fun off 4 hrs. after 37
T4 18 0.57 1.2 Center 41
76 9/10 0.23 0,48 Conter 37
78 10 Cornex 85
79 10/5 0.18 0.37 Conter 35.
80 6 0,43 0.89 Cornex 34

DSH 147768
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TARLE V
BLANK AND HISCELLANEOUS DETERMINATIONS

Tost No,  Total €1~ Copceniration, mg,/cu, =, Remarks
ng,. "Chiorine Aroclor
12 0,006 — e _
26 0.007 e e RBaagent blanks, Total C1
41 0 —— ey in reagenis to be subtrac-
62 0,007 — — tod from vapor detsrmina~-
65 0 meeees Hons,
T 0,008 mevasen b
7 e 0.21 0.42 atm, blanks on 5=19 and
23 — 0.32 0.64 5-20, on aroclor tank at
North end of building.
Assurdng 50% C1,
48 ——— 0.32 ——— Blanks on air in instrument
49 it 0.89 —— room befors painting. Teats
60 e 0 ey made on July 17, R
61 e 0.64 —— ’
s B 0.10 — Air blanks in instriment room.
81 o 0 E No heat on combustion tubde.
Tests made on 8-10, and 10-5,
rogpeciively.
769
psw 14T
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{ V. DISLUSSION:

/.‘ //
The, conditions of the tests and the 1imitations of the apparatus
are; such that absolute determinatlons of the chlerinated hydrocarbons
are not possidble, Comparative determinations of the total chlorine in
the air during any spetific test perloed can be made, The chlordne
dotractod by this apparatus can be altriduted 1o three sourcest

1. Chlorinated hydrocarbons in the air (Aroclors, or amy other
chlnrinated hydrocarbon).

2. Chiordine in the mir as free Cl, or as K1, )

3. Chlorine don present in the absorption solution and wash
wter. .

Sovpce No. 3 oan be eldminated by use of C1 free reagents, or by
makdng blank determinations on ihe reagents used and subiracting the
01 | from this source frum the total. The latter meihod was used
thrpughout these teats.

The, chlerdne f£rom source No, 2 1istsd above insofar as {hese tests
arol concerned is indistinguishable from the ohlordne from the arvolors.
bhormere, the conceniration of Cl, and HC1l in the piant area wvaries
56 greatly and rapldly that the cstablishmont of a satisfactory ®bdiank®
to pemponsate for this source 1s dmpossible without a statistical evalu-
atdpn. It was falt that the amount of work involved for such an eynlu-
atipn wuld not be justified. FPor thds reason the results fxom all the
va, tests inelude chlerine from Socurces 1 and 2. Under normal plant
conditions, however, chlorine from Source 2 should be relatively low
and 1ho resulis are therefors assuxmsd as ohlerdins from Arocolor, In
5 instancos this assumption mdght produce gross error in the reported
rosiits, and must therefore be kept in mind in any discussion or svalu-
atipn of the reported results.

her assumption was made in the method of converiing the ohlorine

. congceniration in the air to Aroclor concentration. The Aroclor wapor
was, assumed to contain the same pordent of chlorine zs the aroclor
£, vhioh 1t was waporized. For example, Arocloxr 1242 vapor was
as to coninin 42% chlorine. This mssumpiion is probably not true
Bgﬁe 4he wapor would more 1ikely be richer in the mors volatils, lower
o tad malerinl, Use of this assmapiion therefors minimirss the
‘conkeniration of chlerinated hydrooarbon (Arocler) calculated from any
gl chlorine concentration found in the alr.

7 8 I, IT, and IIY are tabuletions of all of the tesis in the
-Aroclor plant, The caloulated Avoclor vapor comcentration was in the
0,5-1 Ag. per ou. meter range during the 81111 oporation and with the
aam#ﬂ.:l.ng intake olose to the atill expept for the tests during Aroolor

.
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1242 oporations which gave comparatively high results. The .
average of the concentrations of Aroclor 1242 vapers tested by the
stifi1e (Positions 1, 2, 4, & 5) was 2.1 mg. per cu. m., vhioh is
about 2,3 times as much as the average of 0,89 mg, por cu., m. for
tha tests of Aruclor 1260 vapors in the same pogitions, The most
suvere concentrations were snoountered during filterding and
g:fontions ranging from about 2 to 5 mg, per cu, meter
u , wlth ons test golng up as high as 8 mg. per cu, meter during

No doubt the drurming operation results is the longest continuous
exposure of an operator to high. Aroclor vapor concentration in the
plant, but this exposure only takes place intermittantly usually

with a fev days betwuven the drumming operation, The filter operation
presenls & severe exposure also, sspocially, if 1t is necessary to
ohﬁnge filter papers during filtration of an Aroclor batoh, This
operation requires 20-30 min, work in & heavy Aroolor vapor concen-
’tru1 don. Forsmerly, this operation was necessary an average of one to
o times per shift if both stills vers prosucing 1iquid Aroolors.

One of the filter presses wes repilaced by a Sparkler closed leaf filfer
nb July 1, however, reducing the necessity of dressing a hot fiiter
press to an avorage of probably less than once per shift,

An nverage dadly exposure of the opsrator was not determined. As may
bo peon in Tables I, IX, & III the Aroclor vapor conceniration vardes
gulte wildely, Several variable faotors such as location, temperature
of froolor, operation being carried out, boiling point of the troclor
under test, and direciion and intensity of drafts through the still
all affeot the aroclor vapor concentration. Furthormore, the

:%;pont by the operator in any ons operation or location varles

tly from day to day. This sltuation makes establistment of an
aveorage daily exposure practically impossible. Hovever, from general
observations in the plant it appears that the operator spends no more

1 4 to 6 hours n day aotuelly in the Aroclor still rota, and of
time probadly no more than half is spent in localitios of severs

or vapor conoentration,

IV is & complate tabulatien of testa on the Lusirex Latex FPaint,
Lot P0938, from Spxingfield., Tho same linitations and assumptions

to these tests az to the plant tests., The Aroclor vapor concen—
o8 in the room ross rapldly to a maximm and them decreased. This
tre*xd is best: presented graphlcly as in Fig, I. 7Tvo sampling positdcas
vorp employed in {the roum, ome in the approximate center of the roca,
and the other with the intake close to the wall in the northeast corner
of the xooma., These positions are moted in Table XIV. Ths Aroclor Con-
~oo tion in the heated laboratory bood remainod in tha 1=2 mg, per
cu.! meter at 46-80° ¢, throughout the test. Table V is a tnbulation
of the various blank determinations whioch were made. The value used

* fory the roagent blank in all of thess tests was 0.006 mg. C1 ,

.

»
&
e
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VI, CONCLUSIONS:

1. | ¥o absclute determinations of Aroclor vapor concentratlon can
be made by the mothod used, due {to¢ presence of unknown quan=-
tities of Cl, and HC1 in the air. The assumptions made permit
sdapldified evaluation of the data.

2, | Tha apparent Aroolor oonoentration in the plant varies greatly
{from 0.5 to 1 mg. per cu. meter under mild é¢onditions up to
5 to B mg., por cu. meter undsr the most severe conditions,

3, | The filtering and drumxing operatlons present the most severe
eXPOTUTG o

4. | Ho sverage dally exposure may ba doveloped from thess data.

6. | The Aroclor wapor concentration in the room painted with Lustrex
Latex Paint was sufficlently high (greaier than 1.0 mg, per cu,
moter) to make the room umussble for about 3 days. After this the
odor and concentration of Aroclor 1248 diminished to a safe 1dwi},

RO IENDATIONS t

- B
Any reccemendations on the lack of toxio effeots of Arcolor in ths
( ooncentrations found will have 10 coms from the Nedical Department,
ver, based on the present KAC of 1 mg./ cu. mater, it appears
advisables to wear = mask or respirator if conocentrations of Arooloer
high enough to be irritadle to the nasal meabrane.

Sinse the rosm painted with lustrex Latex Paint containing Aroclor
8 definitely has an odor of Arcoler for several days after painting,
ion shatild be exercised im recommending Acoclor for this use.

U8B, Lodate

H. B, RICHARDS
Q, 7. &
A, H. BIJXMW

ch 28, 1954

EB
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SAHPLING POSITIONS

Position
Number Desordption
1. No. 1 gti1l, simulating position of cperator'e head during
charging operations. 64% from floor on west side of still
about 18% from charging hole,

2, No. 1 recelver, at s:l ht g’hsa simanti sition of
opmtor?a beat'l. g > oor and m-nfeff of sight glass.

3. Mo. 1 fi{itor press; N- nortxmido, 8- gouthside, 54 fyom
floor and 157 from edge of preds when on ecuth side.or 9% -
from edge of .preas when on north side. Northside location
simriates operator's head poeliion vhen redressing the
Tilter press. .

4, No. 2 sti11, same as position 1 above. :

6. ¥o. 2 recelver, aams ns position 2 above,

6, Mo, 2 fiiter press, eamo as position 3 above.

To At operatorts dosk, 547 from floor and 8% beyond front edge
of desk to simlate position of operator's head when writing
at desk,

B, At soaloes for drumsdng Arooler, 54% from floor and 14® froa
Aroclor outlet. Opposite side of drum from operator,

9. Blank determinations as dascridsd,

10, Miscellaneons positions, ns desoribed,

a7
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