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Interoffice Communication

COMFIDENTIAL
To Tom Grumbles
From P, L. Fetzer
Date March 24, 1982

Subject Comparative Testing of Organic
Vapor Monitors 3M-#3500 & #3520

In each of the last three summers, extensive VCM exposure studies have been
conducted in the Conoco VCM Plant Laboratory. These studies have examined
charcoal tube/pump and passive dosimeter monitoring of vinyl chloride and
ethylene dichloride exposures. Both standard gas and comparative field
studies were completed the first year.

The later Taboratory studies utilizing a wide concentration range of vinyl
chloride standards were conducted primarily with the 3M Brand Organic Vapor
Monitor #3500. The data obtained from these studies indicated that the capa-
city of the monitor towards vinyl chloride was dependent upon the standard
concentration and the duration of the testing. The data also indicated that
vinyl chloride readily desarbed from the monitor during the course of the
testing.

Buring this time frame, 3M developed the dual wafer monitor, #3520, to im-

prove the retention of the volatile organics. The literature describing the
#3520 monitor and its sampling criterias stated the validity of the test can

now be established by calculating the weight ratio of components found in the
primary and secondary sections of the monitor. This ratio (Ms/Wp) must be

0.5 or less for the sample to be valid. 3M provided the VCM Plant with several
monitors to conduct a field and Taboratory study. The purpose of the study

was tao compare the results from the #3520 monitor to those from the #3500 moni-
tor in actual field use and in a control laboratory studv. Manpower 1imitatinns
delayed the completion of this study for several months.

The field study portion included personnel testing during the initial shutdown
phase of a plant maintenance. turnaround, vinyl chloride tank car loading opera-
tions and miscellaneous work functions during normaél plant operations. These
data are summarized in Table [,

During the field study seven valid samples, according to Ws/Wp ratio, were ob-
tained on the twenty-five testings conducted. In examining the field study
data, it is interesting to note that in the presence of ethylene dichioride
(EDC), more vinyl is found on the secondary wafer than on the primary. Little
or no EDC was ever found on the secondary wafer as indicated by the Ws/Wp ratio.

The vinyl chloride concentration shown for the two monitors agreed within 0.1
ppm on 14 of 25 samples. Only 4 of the 12 turnaround maintenance samples were
in this group. The data appears to indicate that EDC displaced the vinyl calour-
ide component from the primary badge back to the atmosphere in the #3500 moni-
tor and onto the secondary section in the #3529 monitor.
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The data for the standards study conducted in the laboratory are shown in
Table II and graphically represented in Figure I for vinyl! chloride and in
Figure II for EDC. These data substiate the observation made from the field
data concerning EDC in that it remains on the primary absorbent wafer. Our
standards data for vinyl chloride supports the study conducted by 3M and

shows how rapidly the vinyl chloride is transferred to the secondary absorbent
or eliminated to the atmosphere.

This study indicates that for a combined gas, 8.20 oom mole vinyl chloride

and 9.8 oom mole EDC, the #3520 provides a valid sample for at least 6 hours,
Figure I. It appears that the single badge, #3500, began losing the vinyl
chloride almost irmediately when compared to the corrected value for the #3520
dual wafer badge.

Additional work will be reguired with lower concentration standards to deter-

mine where it becomes practical to use the #3520 monitor in place of the #3500
monitor.
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P. L. Fetzer
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FIFLD STUDY COMPARISOM
"3-M #3500 AMD #3520 BADGES
VI{lYL CHLORIDE AND ETHYLEME DICHLORIDE

PPM YCM PPM EDC
Sa?nie _§amolg L . gi . . %g
Mo, Time-Min. #3500 #3520 D #3500 43520 D
a 500 0.33 9.89  1.08 3.11 3.74 0
b 475 0.06 0.89 1.47 3.990 3.79 0
¢ 465 0.07 0.13  0.34 22.56 24.25 0
d 465 0.23 0.27  0.33 7.81 8.72 0
e 480 0.04 0.13  1.48 17.17 16.79 0
f 490 0.26 0.59  0.78 31.71 31.79 0
g : 450 0.14 0.45  1.12 11.57 11.96 0
h 459 0.06 0.19  1.61 9.70 9.54 0
i 440 0.17 0.62  1.59 46.38 23.80 0
i 440 Q.06 0.25  2.47 100.40 20.58 0.01
k 430 0.05 0.10  1.18 13.20 13.89 a
1 480 0.03 0.07 1.80 5.08 4,78 0
m 445 N.D. H.0. M.D. N.O.
n 450 N.D. N.D. .0, M.D.
) 420 0.21 2.36  9.95 M.D. N.D.
P 470 N.D. 0.11 0 M.D. N.D.
q 410 0.14 0.21  0.65 1.10 1.00 0
r 495 <0.01 0.16 0 0.36 0.44 0
s 459 0.09 0.15  0.16 0.17 0.23 0
t 470 0.04 0.04  0.33 M.D. N.D.
u 450 0.01 .01 0 0.40 0.37
v 450 0.02 N.06  0.67 0.13 0.49 0.81
W 430 0.02 0.0  1.09 1.57 1.37 0
X 490 0.04 0.05  0.46 1.93 6.17 0
y 450 0.04 0.07  0.53 0.31 0.1 0

N.D. - Not Detected
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TABLE IT

LABQRATORY STUBY COMPARISON

VINYL CHLORIDE AND ETHYLENE DICHLORIDE STANDARDS

3M #3500 AND #3520 BADGES

Time
Sampies YCM AREA EDC AREA
#3500 #3520 #3500 #3520
) Correct Ws/ Corrected Ws

Single Front Back Total Wp Single Front Back _ Total W
360 666,271 527,397 159,306 879,470 .30 75,307 72,628 0 72,628 o]
240 530,436 442,349 71,324 599,262 .16 55,654 51.749 Q 51,749 C
125 27,990
120 257,706 241,421 23,974 294,163 .10 26,302 24,638 - 24,638 0
60 134,203 13,540
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(conoco)

Interoffice Communication
COMFIDENTIAL

To Tom Grumbles
Fram P. L. Fetzer
Cate March 24, 1982

Subject Comparative Testing of Urganic
Yapor Monitors 3IM-£3300 & #3320

In each of the last three summers, extensive YCM expcsure studies have been
conductad in the Conoco YCM Piant Laborazory. ~nese stuciss have examined
charcoal tube/pump and passive dosimeter monitering ¢ vinyi ¢hicride and
ethylene dichloride exposures. Both standard gas and comparative field
studies were completed the first year.

The later laboratory studies utilizing a wide concentration range of vinyl
chioricde standards were conducted primarily with the 3M Brand Organic Vapor
Monitar #3500. The data obtainea from tnese studies indicztec that the capa-
city of the monitor towards vinyl chloride was dependent upon the standard
concenwation and the duration of the testing. The data also indicated that
vinyl cnloride readily desorped fromthe monitor during the course of the
testing.

During this time frame, 3M deveioped the cual wafer monitor, =332Q0, to im-
prove the retention of the volatile organics. The literatures cdescribing the
23520 monitor and its sampling crizerias stated the validity of the taest can
now de established bv calculating the weight ratio of comconents found in the
orimary and secongdary secticns ofF the monitor. Tnis ratio {4ds/Wo, must Se
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The data for the standards study conducted in the laboratory are shown in
Table II and graphically represented in Figure I for viany: zhiaride and in
Figure I for EDC. These data substiate the observation made from the field
data concerning £2C in that it remains on tne primary absortent wafer. Dur
standards data for vinyl chloride sunports the study conducted by 3IM and

shows how rapidly the vinvl chloride is transferred to the secandary absgrbent
or eliminated to the atmasphere.

This studvy indicates that for a combined gas, 8.20 oem mole vinyl chloride

and 2.2 pom mole EDC, the #3520 nrogvides 3 valid sarc’e For it Jeast 5 hours,
Figure I. t aopears tha*t the sinagle badce, #3S5C0, tegan Iosing the vinyl
chloride almost irmediately when comparec to the corrected value for the #3520
dual wafer badge.

Additional work will be required with lower concentration standards to deter-

mine whare it becomes nractical to use the #3527 mgnitor in olace of the #3500
monitor.

CC: SRA-JAD-RB-JWW-J. Hall
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The data for the standards study conducted in the laboratory are shown in
Table II and graphically represented in Figure I for viny! chloride and in
Figure Il for £DC. These data substiate the observation made from the field
data concerning EDC in that it remains on the primary absorbent wafer. Our
standards data for vinyl chloride supports the study conducted by 3M and

shows how rapidly the vinvyl chloride is transferred to the secondary absorbent
or eliminated to the atmosphere.

This study indicates that for a combined gas, 8.20 oom mole vinyl chloride

and 9.8 ppm mole EDC, the #3520 provides a valid sample for at least 6 hours,
Figure I. It appears that the single badge, #3500, beagan losing the vinyl
chloride almost irmediately when compared to the corrected value for the #3520
dual wafer badge.

Additional work will be required with lower concentration standards to deter-

mine where it becomes practical to use the #3529 monitor in place of the #3500
monitor.
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The data for the standards study conducted in the laboratory are shown in
Table II and graphically represented in Figure I for vinyl chloride and in
Figure II for EDC. These data substiate the observation made from the field
data concerning EDC in that it remains on the primary absorbent wafer. Our
standards data for vinyl chloride supports the study conducted by 3M and

shows how rapidly the vinyl chloride is transferred to the secondary absorbent
or eliminated to the atmosphere.

This study indicates that for a combined gas, 8.20 opm mole vinyl chloride

and 9.8 ppm mole EDC, the #3520 provides a valid sample for at least 6 hours,
Figure I. It appears that the single badge, #3500, began losing the vinyl
chloride almost irmediately when compared to the corrected value for the #3520
dual wafer badge.

Additional work will be required with lower concentration standards to deter-
mine where it becomes practical to use the #3520 monitor in place of the #3500
monitor.
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Sample
No.

M

Samole
Time-Min.

500

450

N.D. - Not Detected

-
[T .

LD STUDY COMPARISQ!
"3-M #3500 AND #3520 BADGES_

VINYL CHLORIDE AND ETHYLENE DICHLORIDE

PPM VT

#3500 #3520 %ﬁ
0.33 0.89  1.08
0.06 0.89  1.47
0.07 0.13  0.84
0.23 0.27  0.33
0.04 0.13  1.43
0.26 0.59  0.78
0.14 0.45  1.12
0.06 0.19  1.61
0.17 0.62 1.59
0.06 0.25  2.47
0.05 0.10  1.18
0.03 0.07  1.80
N.D. N.D.
N.D. N.D.
0.21 2.30  8.95
N.D. 0.11 0
0.14 0.21  0.65

<0.01 0.16 0
0.09 0.15  0.16
0.04 0.0  0.33
0.01 0.01 0
0.02 0.06  0.67
0.02 0.04  1.09
0.04 0.05  0.46
0.04 0.07  0.53

PPM EDC
Hs

#3500 #3520 Wy

3.11 3.74 0

3.00 3.79 0
22.56 26.25 0

7.81 8.72 0
17.17 16.79 0
31.71 31.79 0
11.57 11.96 0

9.70 9.54 0
46.38 23.80 0
100.40 20.58 0.01
13.20 13.89 0

5.08 4.78 0

N.D. N.D.

N.D. N.D.

N.D. N.D.

H.D. N.D.

1.19 1.00 0

0.36 0.44 0

0.17 0.23 0

N.D. N.D.

0.40 0.37 0

0.13 0.49 0.81

1.57 1.37 0

1.93 6.17 9

0.81 0.91 0
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Sample Samole
No. Time-Min,
a 500
b 47%
c 465
d 465
e 480
f 490
9 450
h 450
i 440
J 440
K 480
1 480
m 445
n 450
0 420
P 479
q 413
r 495
] 4590
t 470
u 450
v 150
W -480
X 490
Yy 4590

N.D. - Not Detected
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F1ELD STUDY COMPARISGN

"3-M #3500 ANMD #3520 BADGES.

VIHNYL CHLORIDE AND ETHYLENE DICHLORIDE

PPM VCM
#3500 #3520 g%
0.33 2.89 1.08
0.0% 0.89 1.47
0.07 0.13 0.84
0.23 0.27 0.33
0.04 0.13 1.458
0.26 0.59 0.78
0.14 0.45 1.12
0.06 0.19 1.61
0.17 0.62 1.59
0.06 0.25 2.47
0.05 G5.10 1.13
0.03 0.07 1.80
N.D N.D.
N.O. N.D.
0.21 2.34 5.95
N.D 0.11 0
.14 g.21 g.65
<J0.01 0.16 c
0.09 0.15 0.16
0.04 0.04 0.33
0.01 .01 0
0.02 7.06 0.67
0.02 0.02 1.09
0.04 2.05 a.46
0.04 0.07 0.583

PPM EDC
#3500 43520 5%
3.11 31.74 0
3.10 3.79 0
22.566 24.25 0
7.81 8.72 0
17.17 16.79 0
31.71 31.79 0
11.57 11.96 0
9.70 9.54
46.38 23.80 0
100.40 20.58 0.01
13.20 13.89 0
5.08 2.78 0
N.O. N.D.
H.D. N.D.
N.D. N.D.
N.D. N.D.
1.19 1.00 g
0.36 0.44 0
0.17 0.23 0
M.0. M.D.
0.40 0.37 0
0.13 0.49  0.81
1.57 1.37 0
1.93 6.17 9
0.81 0.91 0
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FirL 0 STUDY CCHMPARTISON
"3-M #3500 AND #3523 3SADGES
YIHYL CHLORIDE ANMD ETHYLEME DICHLORIODE
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TABLE T1I

LABORATORY STUDY COMPARISCN
VINYL CHALORIDE AND ETHYLENE DICHLORIDE STANDARDS
3M #3500 AND #3520 BADGES

Time
Samples VCM AREA EDC AREA
#3500 #3520 #3500 #3520
) Correct s/ Corrected Iss

Single Front Back Total WD Sinale Front Back Total '
360 666,271 527,397 159,806 379,470 .30 75,307 72,828 0 72,628 C
240 530,436 442,349 71,324 599,282 .16 55,654 51.749 0 51,748 z
125 27,9280
120 257,706 241,421 23,974 294,163 .10 25,302 24,638 - 24,638 8
60 134,303 13,540
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TABLE II

LABORATORY STUDY COMPARISON

VINYL CHLORIDE AND ETHYLENE DICHLORIDE STANDARDS

3M #3500 AND #3520 BADGES

Time
Samples VCM AREA EOC AREA
#3500 #3520 #3500 #3520
) Correct Ws/ Corrected Ws.

Single Front Back Total Wp Single Front Back _ Total _We
360 666,271 527,397 159,806 879,470 .30 75,307 72,628 0 72,628 0
240 530,436 442,349 71,324 599,262 .16 55,654 51.749 0 51,749 0
125 27,990
120 257,706 241,421 23,974 294,163 .10 26,302 24,638 - 24,638 a
60 134,303 13,540
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TABLE 1T

LABORATORY STUDY COMPARISON
VINYL CHLORIDE AMD ETHYLENE DICHLORIDE STANDARDS
3M #3500 AND #3520 BADGES

Time
Samples VCM AREA EDC AREA
#3500 #3520 #3500 #3520
) Correct Ws/ Corrected Ws,

Single Front Back Total Wp Single Front Back  Total Wy
360 666,271 527,897 159,806 879,470 .30 75,307 72,628 0 2,628 0
240 530,436 442,349 71,324 599,262 .16 55,654 51.749 0 51,749 0
125 27,990
120 257,706 241,421 23,974 294,163 .10 26,302 24,638 - 24,638 0
60 134,303 13,5440

SAL00004ne
L 00004805

B I s Tl - AP S S ST



IRERRE]

L3 IR S

LI R SR VN O

SN

LR

DU DT ZGEN D GiNAly 1t

t
‘

MU

/OO-—-—

F 16

S VRE I . .
b .vc M COManq-r_n/g__D F}Tl-}

o —

I
i

f:#;.3520-_,_}:roﬂi

_:':,,__’g 3520 __d_Bec,K_ i _"”___;; :




ren il

ol 44 dihenvg daay

a0 .

—

AN FLLEN LA g

208 X it 1

B A

(RIS

T

<@;L$;;WW*WMJHGUR£

—V.em ﬁC.OD’)PRF\F}T\VEm_D ATH -

;T ) TETTTET IR e
90 - - = T =
i - R T —_—

1] - - P

i:;H.'_"\/__‘_....j 5'5'.20 __.Bac.l*_f _;_E;_:_________ ____':':" RS :_—j" - '?‘_hhm‘.T/ :

il.-35'3 0___ca rr-c:.#cd’

000048093

—

-

, .,_.__.,..._,_;....,..,._::‘l

o — —— e o+




S *_ im = FIGURE Lo i =

/00 - - : N T

70— f"?-.f_”_l,_

N e

_--__\/__._a 3520 Jsck R
80. 4_3520____Corr¢.¢.f-¢e(

E1311]

ol ) Cltgnae 2y

[T

—

LR IE B I RLPAT N T 3 X1 I IV Y B & S O K Y T W LY R

CHEX 20 S #tied

Al 000048073




vt

atha b.wed

PRI FITSN 4 O T I PRV B LV YL P

IR
U X

PP L WO [ T )

10

U, N

T e e e s e ey =

KD ﬂ»___..c 0mu2f2-f?_ ﬂ- 7'1 VE-__D R T_/-?

F)GruR£ 7T

—

T

1~

0000438024

———d
i
——

i

[N ALY S0 54 FRENN PR

W\



FIGURE

C o e —

E
|
oafir

Ty - B
R o ey gaimers

-

—Fron
_’Bae;k_ :

T

3520

_EDC__CompRARTIVE DATA_ - i
.;;” =

o
m”

-1
50

- - R B o DV G 97T XIS
(\\. LY F I AN]SR B R B B T STt Iy a7 e 1T e gy



B
. ———— = -

. __FiGURE IL

I

CompaRwTIve DATA -

_EDC_

244

* waker

F.5a0___Back s

: A %3520 _Fros

rd

v

IS AR

AU A

—-i

I

A

v,

J0

HDYPse e 10 X N
Cohnvery MANZ L0 e e

LR}

'
i
.
)
.m




