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Dow Chemical Company is interested in using Aroclor as a plasticiger in
manufac of their Saran ‘(vinylidine chloride) plastics, but is hesitant
for fear that the Arocloi vapor might produce toxic affects upon the
personnel! in their plant,

At the request of the Sales Dopartment this work was undertaken to deter-
mine the lor wvapor concentration in the Anniston plagt under usual
vworking conditions. This data vould then be used in an attempt to con-
vince Dov¥ that the use of Aroclor in their plant would be safe,

An outgroywth of the problem was the determination of the Aroclor wapor
8 room which had beon painted with a styrene latex paint using

* Aroclor as a plasticizer. This work is of interest to the Plastics

Division,| and was undertaken with this project since the same apparatus

and deal procedures are used as in the Aroclor vapor tests in the
plant, . .
I
SUMMART:
An Iat Report, No, 2892, covers the work up to July, 1963, This

enents the Interin Report. .
was continued in the plant under all normal operating condi-

dir s

tions. ohlorine concentration in the air varied greatly giving cal-~
culated lor concentrations ranging from about 0.35 mg. per cu, meter
up to 6 tp 8 mg. per cu. mater. The filtering and operations
prosent m0st savere exposure te the Aroclor vapors. No definite
average exposure was determined.

A small s 14" x°13' x 14', was painted on four walls and on the ceiling
with Lus Latex Paint, Lot No. P-0938 containing Aroclor 1248, The
oo has one door and a small 12" ventilating fan with no windows that
can be + Most of the time the room was closed, espeoially, during the
early testing periods. i

A hood, 2' x 8 1/2% x 7%, was also painted on three walls, The exhaust fan
on the hood was not operated during the test period, Two 1000 watt electric
hot plates were turmed on in the hood to heat the air during the sampling
opera’

Sanpling bf the air in the room revealed that the Aroclor waper concentration
rapidly reached a maxiaum and then generally decreased to a relatively safe
lov L after three days, In the heated laboratory hood the concentration
renained in the 1.0 ~ 2.0 ag. .per cu. meter range over a period of about

one month, In & heated rocm it appears that the concentration of Aroolor
1248 wapors may remain high for a long period of time,

.
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WATER_PCB-SD0000054811




7Y

-z-

RENUES3

Roport No, 2892, Interim Report on Aroclor in Gases, June 17, 1953,
B, B, Richards, Jr.

RIMENTAL HOEK3

The apparatus and operating procedure are described in the Appendix
4b Report No. 2892, This desoription is supplemented in this
rhport by a photograph of the test apparatus, Willson Product's
Incorporated, Chlorinated Hydrocarbon Sampling Apparatus. The

8 ing positions in the plant are the same as described in the
Ttorin Report No, 2892, '

T
Analytical Procedure: Anniston Test No. 20~25-41, Nephelometric
dotoraination of C1™ ion.

Ranges
5 = 120 micrograms in 20 ml, maximum volume.

Apparatuss )
1. Fisher Blectrophotometer with blue filter and 25 al.
sanple tube.

2. 25 ml. glass stoppered volumetric flask or graduate.
3. 10 ml, measuring pipette and 10 aml, transfer pipette.

Solutiionss

1. 3N Nitric Acid ~ 190 m1l. CP conc, HNG3 dituted to 1,000.

2. 0.3% Silver Mitrate - 3 grams dissolved in 1,000 a1, dis-
tilled vater. Store in dark bottle out of light,

3. 1Z Phenoiphtihalein. 1 gram solid in 100 al. CP Methanol.

P:Locoduro: -

1. Pipette required volume of water solution into 235 ml.
volumetric graduate., Adjust sampls site to obtain 10 -
120 miorograns of C1 in less than 22 al., For testing
sorubber solutions of Aroclor wapor tests use 10 al,

' 2, Ad4 1 drop Phenolphtitalein and neutralise with 3 N
nitric acid (or dilute caustic if sample is acid),

3. Dilute to 22 ml, with distilled water.
4. Add 1 xl, ENOy and 1 ml. AghOy in this order.

5, Mix by inverting Only Once and set in complete darimess
for 30 Min. : :

6. Balance FElectrophotometer with distilled water in both

tubes, using blue filter and 25 ml. cylindrical sample
tubes,

WATER_PCB-SD0000054812
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7. Transfer sample to the Electrophotometer tube quickly
with ainimum exposure to 1light and read density or
¥A" scale. Read quickly without prolonged exposure of
sanple to the beam of blue light.

8., Compare the scale reading with a calibration chart made
fyom idontical determinations of standard chloride
solutions,

9. Make a blagk Tun on all reagents and subtract from reading
of step (8) or plot data of standard runs to include the
chlorides of the blank, in which ¢ase the reading may bde
taken directly from the curve, However a nov ocurve must be
made vhen reagents change,

10, To calculate parts per million (ppm.) of chlorides, divide
ansver in micrograms by volume of sample,

Rl
olume anple

£ = l(:lcromf_n c1
olume X 10,000

OSH 147764
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TABIE I

AROCLOR 1242 VAPOR CONCENTRATION IN THE PLANT

7Y

Toat osition Concentration, _gg[cu.n. Remarks

No, o Chlorine Aroclor

10 5 0.14 0.33 S$t111 vented oa top.

29 4 1,5 3.6 Sti11 in operation

80 ] 1.5 3.6

3 8 6-8 2,2 5.3 Pregs not operating
and cold, 1242 in
No. 2 B. T. at 110° C,

45 1 0.85 2,0 Both stills operating

46 2 0.34 0.80 on 1242 .

47 3 0.85 2.0 Filter press roph‘;od

vith Sparkler leaf
filter which was cold
at time of test.

psH 147162
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TABLE X1

Tost Position Concentration U, M, Remarks

No, Na, Chlorine ﬁo'zlor

24 1( 0.68 1.4 By steam recorder

25 6 0.41 0.76 54111 operating on 1254

27 5 0.50 0.92

32 8-S 1.45 2.68

33 Gq 1.04 1.93 Filtering 1254 at 110-115° C,

34 8 0.75 1.99

35 4 0,51 0.94

36 4| 0.37 0.68

T

37 ] 1.30 2.40 Punping 1254 from receiver

as b 1.98 8.66 to B. T,

39 - 0.40 0.80 By steam racorder

40 1 0.73 1.46

42 6N 2.4 4.5 Filtering 1254 at 110° C,

43 8 4.3 8.0 Drumaing 1264 at 150° C.

44 8 1.3 2.4

NOTE: The analytical procedure on samples 37-40 inclusive was carried 1/2

the normall sample sise, :
DSH 142266
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TABLE ITI

Lgocwn 1260 VAPOR CONCENTRATION IN THE PLANT
Test Position Concentration, mg/cu. m. Renarks
No, No. hl Aroolor

1 5 0.32 0,53 Still in operation
13 4 0.55 0.92 Still open
14 5 0.52 0.87
15 6-S . 1.8 2.5 ' Filtering 1260 at
a6 6-N 1.2 2.0 128° C,
18 5 10,22 0.36 §¢111 operating
19 4 0.91 1.5 S§till open *
20 4 0,75 1.2 §ti11 charged and
started
2 4 0.53 0.88 §ti11 operating
28 8 2.8 4.6 - Drumaing 1260 at 150° C.
22 7 1.1 - 242 -By oporator's desk,
. assuming 50% C1.
. oSW 147261
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Test
Nog

69
54

56
56
57
58
$9
60
61
82
63
64
66
67
68
69
70
n
72
73

74
%

9

AR

Date

R 1248 YAPOR FROM LUSTREX LATEX PAINT, LOT P-0938

Concentration
Chlorine

0.32
1.28

0.93
0.92
0.53
0.96
0,52
0.57
0.30
0.55
0.12
0.14
o.11
4.9

1.4
2.5

0.34
0.21
1.3

0.62

0.57
0.23
0
0.18
0.43

-7-
IABLE IV

«JCR. B
Aroclor

0.87
2.68

1.93
1,93
i.1
2.0
1.1
1.2
0.62
1.1
0.25
28
0.23
9.6
2.4
5.2

0.1
0.44
2.7
1.1

1.2
0.48
0
0.37
0.89

Center, sast, 30 min, after 32°C,
painting

Center, 1 1/2 hrs, after 82
pain

ting
Center, south 1
Conter 31
North east corner 32
' 46
In Iaboratory hood 45
50
Corner 33 -
Center 3
Corner 40
Center 33 -
Corner 33
Center 84
Corper{ Anomolous deviation, 33
Center) probably air coataa- 34
. inationo
Corner as
Center as

In laboratory hood at 60° C.
Corner,fan off 4 hrs. after 37

Center
Conter
Corner
Center
Corner

7

"Remarks Temp,
At sample
Intake

"ﬂtmﬂl‘ .

DSM - 147768
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Tesi No.

12
26
a1
52
65

17
23

48
49
50
51

75

Total C1~
J _BRe

. 7

IABIB Y

BLANK AND HISCELIANEQUS DETERMINATIONS

Concenixration JCu. M, Remarks
“Chlor mg._im_‘ﬂ‘—mlor I

Reagent blanks, Total €1
in reagents to be subtrac-
ted from vapor determina

I

HHHH

tions,
0.21 0.42 atm, blanks on 5-19 and
0.32 0.64 5-20, on aroclor tank at
North end of building,
Assuwidng 50% C1,
0.82 e Blanks on air in instrument
0.89 e room before painting. Tests
0 . made on July 17, .
o.s‘ haamaanes
0.10 —— Alr blanks in instrument room.
0 ————— No heat on coabustion tube.

Tests made on 9-10, and 10-5,
respectively.

. iosu _lh17§9
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DI§FSSION:

'l‘heI conditions of the tests and the limitations of the apparatus

mi such that absolute determinations of the chlorinated hydrocarbons
are not possible, Comparative determinations of the total chlorine in
the air during any spec¢ific test period can be made. The chlorine

dothoted by this apparatus can be attributed to three sourcest

1. Chlorinated hydrocarbuns in the air (Aroclors, or any other
chlarinated hydrocarbon),

2. Chiorine in the air as free Cl, or as HC1, '

3. Chlorine ion present in the absorption solution and wash
water, .

e No. 3 oan be eliminated by use of C1 free reagents, or by
Ing blank determinations on the reagents used and subtracting the
from this source frum the total, The latter method was used
pughout these teats.

g

-

chlerdne from swurce No, 2 1isted above insofar as these tests

aro concerned is indistinguishadble from the chlorine from the aroclors.
hormere, the concentration of Cly; and HC1 in the plant area varies

so preatly and rapidly that the establishment of a satisfactory “blank®

to pompensate for this source is impossidle without a statistical evalu-

atipn. It wvas falt that the amount of work involved for such an evalu-

ation weuld ot be justified. For this reason the results from all the

vaper tests include chlerine from Sources 1 and 2. Under nmormal plant

© tions, however, chlorine from Source 2 should be relatively low
1ho resulis are therefore assumed as chlorine from Aroclor. In

8 instancés this assumption might produce gross error in the reported

15, and must therefore be kept in miand in any discussion or evalu-
at of the reported results.

her assumption was made in the method of converiing the ohlorine
concentration in the air to Aroclor concentration., The Aroclor wapor
was assumed to contain the same perceant of chlorine as the aroclor
by vhich it was vaporized, For example, Arocolor 1242 vapor was
a8 to contain 42% chlorine. This uu-zion {s probably not true
since the vapor would more 1ikely be richer in the more volatile, lower
chlbrinntad material, Use of this assumpiion therefore minimizes the
congentration of chlorinated hydrocarbon (Arocler) calculated from any
gl chlorine concentration found in the air,

Tables I, IT, and IIT are tabulations of all of the tests in the

&

~Aroclor plant, The calculated Avoclor vapor concentration was in the

0.5-1 mg. per cu. meter range during the siill operation and with the
s intake close to the still qxnoprt for the tests during Aroolor

.

OW 147220
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1 operations which gave comparatively high resuits, The .
average of the concentrations of Aroclor 1242 vapors tested by the

st (Positions 1, 2, 4, & 5) vas 2.1 mg, per cu. m., vhich is
abo t 2.3 times as much as the average of 0.89 mg, per cu. m, for
the tests of Aruclor 1260 vapors in the same positions., The most
.80402‘0 concentrations were encountered during filtering and

g oporations ranging from about 2 to § mg. per cu, meter
u s With one test going up as high as 8 mg. per cu, meter during

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

a few days botwuen the drumming operation, The filter operation
presenis & severe exposure also, espocially, if it is neceasary to
e filter papers during filtration of an Aroclor batch. This
tion requires 20-30 min, work in & heavy Acoolor vapor concen—

. Forserly, this operation was neceasary an average of one to
608 per shift if both stills were promicing 1iquid Arocloers.
the filter pressas vwas replaced by a Sparkler closed leaf filter
July 1, however, reducing the necessity of dressing a hot filter
s to an avorage of probably less than once per shift.

)

FELEENT
sgh

43
s2% o

verage daily exposure of the operator was not determined. As may
on in Tables I, II, & III the Aroclor wapor concentration varies
widely, Several wvariable factors such as location, temperature
lor, operation being carried out, boiling point of the troclor
test, and direction and intensity of drafts through the stiil
a1l affect the aroclor wapor concentration. Furthermore, the
spont by the operator in any one operation or location varies
to day. This situation makes establistment of an
practically impossible. Howover, from general
in the plant it appears that the operator spends no more
hours & day actually in the Aroclor still room, and of
no more than half is spent in localities of severe
oncentration,

oomplete tabulation of testa on the lustrex Latex Faimt,
eld, Tho same limitations and assumptions

ts as to the plant tests. The Aroclor vapor concen-
room rose rapidly ¢o a maximm and then decreased. This
sented graphicly as in Fig. I. Two sampling positiocns
the room, one in the approximate center of the room,
thoiaélkoeloutothovdlinthomthoutcomr
se positions are noted in Table IV. The Aroclor con-
d ladoratory hood remainod in the 1-2 mg, per

. throughout the test. Table ¥V is a tabulation
deterninations whioh were made., The value used
blank in all of these tests was 0,006 mg. C1 ,

£2699
L |

g%
ge3 g
HH
HF

[}
gs
¢ 4

ERD
;
g

8
B
¢

5888 _g%
gasy
gzaslb
HiL

i

:
g
F
:

g W
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VI, wlgas_rms '
®

1, | ¥o adsolute doterminmations of Aroclor vapor concentration can
be made by the mothod used, due to presence of unknown quan-
tities of C1, and EC1 in the air. The assumptions made permit
sinplified evaluation of the dats.

2. | The apparent Arooclor concentration in the plant varies greatly
from 0.6 to 1 ng. per cu. meter under mild ¢onditions up to
5 to B mg, per cu. meter under the most severe conditions.

3. | The filtering and druzmming operations preseat the most severe
oxXposure.

4. | ¥o sverage daily exposure may be developed from these data.

5. | The Aroclor vapor concentration in the room painted with Lustrex
Latex Paint wvas sufficliently high (greaier than 1.0 sg. per ou.
moter) to make the room umusable for about 3 days. After this ihe
odor and concentration of Aroclor 1248 diminished to a safe limil,

YII, RECOMENDATIONS!

Any recommendations on the lack of toxio effects of Aroclor in the
concentrations found will have to come from the Medical Department,
ver, based on the present MAC of 1 mg./ cu. meter, it appears
advisable to wear a mask or respirator if conceatrations of Aroclor
high enough to be irritadle to the nasal mesmbrane.

Since the room painted with Iustrex latex Paint containing Aroclor

8 definit has an odor of Aroclor for seversl days after paimting
oa lbﬂll.i’ be exercised in recommending Acovclor for this use. ’

U8 bedeks

H. B. RICHARDS

4.7 &

4. M. ELLENBURG

ch 28, 1954

ER

Osw 147272
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SAMPLING POSITIONS

7Y

Position:
Naxber | Description

1, No. 1 sti1l, sismulating position of operator's head during
cbnriing operations. 64" from floor on west side of still

bout 18% from charging hole,

2, No. 1 regeiver, at ai t 88, siamdati sition of
operatorts heaa ‘h gl‘ oor and 12'0501’: of sight glass.

3. No. 1 filter pressj N- northside, S~ gouthside. 54" from
floor and 16" from edge of preés when on south side.or 9°
from edge of .pross when on north side, Northside location
simtlates operator's head position when redressing the
filter press. .

«“ No., 2 still, same as positiom 1 above, z

G, ¥o. 2 receiver, same as positicm 2 above,

[ Yo, 2 filter press, same as position 3 adbove.

7. &t operator's desk, S4" from floor and 8% beyond fromt edge
of desk to similate position of operator's head vhen writing
at Mb

8, At sonles for drumming Aroclor, S4" from floor and 14" from

. Aroclor outlet. Opposite side of drum from operator.

9. Blank doterminations as descrided,

10, Misoellaneous positions, as described,

DSW - 1"7”3

WATER_PCB-SD0000054822



