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Development of Passive Samplers for Volatile Organic Compounds

Miyeon Jang * Gwangyong Yi' * Hyeonjin Jeon
Occupational Satety and Health Research Institute, KOSHA

ABSTRACT

Objective: This study is intended to design a commercially available passive sampler and conduct
performance test on its use as a media for evaluating a working environment.

Methods: This study was conducted to select adsorbents, design models, and evaluate storage stability and
sampling rates for the development of new types of passive samplers.

Results: The impurity detection, adsorbent capacity and breakthrough volume of five types of activated
carbon were tested for selection of an adsorbent. One product was selected in consideration of the efficiency
of purchase. A number of passive samplers were designed in a radial style and a badge style using plastic as
a material. The final two prototypes were made using molds or 3D printing. For the storage stability
evaluation, samples were stored at different temperature for 1~21 days and then analyzed. Most of the
chemicals had excellent storage stability when refrigerated. However, some chemicals such as
dichloromethane and methyl ethyl ketone need to be analyzed as soon as possible after sampling.

Conclusion: In this study, new types of passive samplers for 66 chemical compounds were developed. The
evaluation of storage stability and sampling rates showed different results depending on the properties of the
chemical substance. For some chemicals such as methyl ethyl ketone and dimethylformamide, activated
carbon is inappropriate as an absorbent. In future studies, additional experiments are required on chemicals

that are difficult to collect with activated carbon.

Key words: Passive sampler, prototype design, storage stability, sampling rate
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ul= EPAS} dfitollA] A-gt Aato] mEH 54
ABAHHOZ Y 5713MES HUIs 23t 7]
£9] g9d 554 AEAFHEY 55 2AE A
St= Aoz UERGTHEPA, 2014, DoD TSERAWG,
2017). ©]=r NIOSHE ®I5&et 22 w7toA= 2rdeh
57 BopllA Ui B dof 554 AlRAHH
3 A 54 ARAFHS FHAEHOE At
om FYofAE 20008 1-&LFR I/ AoojA
AAAFEZHoA =54 AEAFH71Y ARgo] 7Fsst
ol Gedo] wal ARl ARgo] ZhsobA H
(NIOSH, 1994; Pristas, 1994, MoEL, 2000). 2019
WollA 2021499 #AEEH A B o=
54 ABRAHYY &4 Aee A7t oF 3n Aoz
SA71BoA =54 ABEAFHT1Y AREEo] FESHA
FAES & S+ Ut

AAY oA =ollA AEE 54 AEAH7
E ARS8t glom A I o8 AFEAbEo] 17t
QAL 54 AEAFH7] A4l 73] w2 A
A ABAQH7IE st {18t d4-8 APyttt of
Ak A ATE 54 ARAH7 = wRgez A
A7t olgil dR= 25 YEE A¥EHE= T HIE
A83slsl7] o]z &Ho] AAHPaik et al., 1996,
Byeon et al, 1996, Lee et al, 2009).

2 doMe FA ATFES e R 483 Ths
gt =y BEE 454 AERAF7Y dARIE AAstH
1 AsAES B9l FF AAdEEE Hrlolks WA=

A8 UES s Gk

1B

Hl

1. g+ &H

2 dFolA U HEE a4 ARAHY] NS

-
w

Syrings pump

Purtified

Compressed air

Figure 1. The schematic diagram of test chamber
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Aol S2A A7, ORI A, AR H7F E AlRA
& B7HE Attt EES7IAERIC AlE AHE
ARtete] 2 A48 9 =54 AEAFH719] 5= Bt
stelom HEZEA BYE(PHOTOACUSIC MULTI-
GAS MONITOR 1312, Innova, Denmark)S ©]-83
AE A Y e RS AAZE ZYEFSHACH
(Figure 1, Yi et al., 2004).

IZ{ok

| ME
A= AFotarx} st £ A0 wet &
o] t=H tjRE9 F7IetE AEAFH7|= ARV
e 52 g9 =8 ARSRITHEPA, 2014). £
Aol ARHS S-S T = S3HA A4 AY
< Xt =, vl 9 oA wfjoke YA
e 552 ARESte] ARARIA AAIGE /% 4
4 gt A3 H|WsI o, E4E HE, 4

= &% Aol skl ARARFHAZ A
et S Aot} shath E2AQ EE A
< AY2 RS oIFFA(CSHE FE0H 7tAT
EotE T 9 -E20l23HHE7](gas chromatograph/
flam ionization detector(GC/FID), Agilent 7890B,
Agilent Technologies, USA)® EA5ct. dhaf 2
T2 A%o gAIERR 1,2-UE22X2 E29
g2 2de, fEogAE, Lasiil RERAES
ARESIRITE TS fejde] E/dehE 2l 7=
A371(GSA SG350ex, GSA Messgeritebu, Germany)
o} "HeZIA 2YE PHOTOACUSIC MULTI-GAS
MONITOR 1312, Innova, Denmark)E ©|-8&3s}o] 4
Alzte = Rlskelrh. E4dwe] &3 A2 AlAIE
AT kS SEIske] AIFHHoA 447 53
AERHE T F A2uETH D9 o= HE ZLE H]

©
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wato] Aaisich,

2. OXrel A4

=3 H 5 (United States Environmental Protection
Agency, EPA)O W2 37| F ARZZIS gt $54
A=EARF71E FEH(tube-style), BiA[¥(badge-style),
WA (radial-style), 53 (permeation)O.& 55}
FCHEPA, 2014). & AFoM= AeAfFas, 34 2
£49] -Bolid 5= ArEfsto] ket FHQ] YRR A4
gt 2, 3D ZTHE= &5t fxRle] 1o, &8 Hk
9 J5871E B9 ol F7Y tARl 5 2719 HARlkE
A7gste] AE XS
3. XMEerdd Eot

AR Bk ks ERE Este] Aied
=4 NLt =2 1539 E42 R st
(Table 1). FEES Y HEE 3ot AlE A
HolA Z718st] 2417 B9t Al=E AHH AL
(4C) € A=2(20~25C)0llA BEHsiict. Al=9] &4
< B AR T TR 3~570E Aot Al A
AL o2 IRE o 21¢ &%t 2ol E2la e

HFsHoAC.

Table 1. Chemical compounds for storage test

No. Compound CAS number
1 Benzene 71-43-2
2 Toluene 108-88-3
3 Styrene 100-42-5
4 o—Xylene 95-47-6
5 Dichloromethane 75-09-2
6 Trichloromethane 67-66-3
7 Perchloroethylene 127-18-4
8 Ethyl acetate 141-78-6
9 2-Ethoxyethyl acetate 111-15-9
10 Isopropyl alcohol 67-63-0
1 Methyl isobutyl ketone 108-10-1
12 Methyl ethyl ketone 78-93-3
13 Cyclohexanone 108-94-1
14 Diethyl ether 60-29-7
15 Tetrahydrofuran 109-99-9
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4. N2RFE A4

2 Ao 20198 AFAESA dHEL 5
Hz7t Fou Zgetoz A7t 753t 7259 S
TELS o= ARRHES APIsHATh AR
HE AHES Qs AIE Auoa g 254
NBAH7IE BAlOl ARgst] ARE AHFstATt. Al
FAAE A AP SstEA 7F &7 AA ot
ANFAFHE Het 9 AdIFGoIA Tt spshEo]
gtElo] AR EHE A 52 1l & 72%9] sist
dE oF 100 T4 Edoto] APstyon A4
S GOE, 120%, 180%, 240%, 360E°& Uro]
|ZoAch ARAHES off F4& o]8ste 4HY

sict

N ol

¢

)

W, <
w,

c

R
SamplingRate (cc/min) = > 1000

W, = contaminant weight in passive sampler,
ug or mg

W, = contaminant weight in charcoal tube, ug
or mg

PFR = flow rate of personal air sampler, liter
per minute(lpm)

. A5 2 2 oF

1. S5H 18

AT EeF HE oRE A s 4
100 mgt 400 ng= EF5te] olFsietae] FZ5to]
GC/FIDE ARgate] 49 A= o2t Aot 24
& 100 mg= FESIAE W 9
A

< ez 71 ddS AFsIAH.

uht gl 529 A9 Z¥k= Table 2 9 Table 3
I gy made daolale A AlEol B AlEES 1t
TAe] HRE Ao® uERgor F&E AddMe
AR ZHoNA A AlFe] B AlFOl vl =& Ao= I
7R AAAR Addn & SR 84" 2F
T4 AlRAFTIY FEAR AREO] ThsT A=
FHEdeH AlE Y 2E4dS s HEA
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Table 2. Breakthrough volume of chemicals by activated carbon type

Concentration

Breakthrough volume(()

Compound (opm) AC™ A AC' B

0% 10%" 0% 10%7
1,2-Dchloropropane 120 15 23 26 36
Toluene 100 50 67 68 83
Dichloromethane 160 3 7 8 13
Methyl ethyl ketone 80 57 58 44 63
n—-Hexane 200 97 129 122 146
n—-Butyl acetate 157 23 34 39 45

" AC : Activated Carbon
T The starting point of breakthrough
T Over 10% point of breakthrough

Table 3. The result of adsorption of chemicals by activated
carbon type

Activated Average of peak
Lo carbon b area(pA*s)

A 4 1,838
1,2-Dchloropropane

B 4 1,767

A 4 1,437
Toluene

B 4 1,414

) A 4 1,021

Dichloromethane

B 4 934

A 4 1,407
Methyl ethyl ketone

B 4 913

A 4 1,414
n-Hexane

B 4 1,329

A 4 4,810
n—-Butyl acetate

B 4 3,662

o A AES {HS] FFH ARAHY AAEL
H7FsHeAc.

2. Tixfel A4

454 AzAAIY Age A7 BA, T
37871 193 AgAoloR BRT 4 ok &
Aol EPA] Bl wet /b mAago] 2L
WA A9 HAdles A BAS RS
o ARS Aol THE o] 71RAlolso 7t
e Fefoln, MHFL Lee et al2000)9] AT AT
£ vjgon siwAs dols Wil AAsY.
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7154019 Yi et al.(2004)9] AT ZAAES Fast
Pt F2A FA87E Y59 AYRHE B
AREEE 2 ml Hlo|Ye] I A7)0l g AA st
BolsHA stal, 1 mf o|F3tetAE HAP7}t s %
< A5t W2 5r9 A BEXo] Jisotes 4

At tHFigure 2).

54 AEAH7] ML A oy AFAE] 9
o Alz=H vt 3l °Ur NEAFH7| BAR 71E 35 7HA
EE ARSSHAY 34 AAE ARt ARgststo] AR
sh= Zlo] E7Ms35M3it B AoMs Z2ArEso] 2
£317] golotH A8t 7hsste s SEtAE AAE
ARESEoH, HARY AAES FEOo= ARl
iR AJAES 3D ZAEE ARRSIo] A2t
AAE A1 oF 2001 3]9] ARl FAHIHE 53
FEAA 5t HFigure 2).

P

|
] |
:
\ ’
L8 . Ir.|f

Prototype A Prototype B Filling tube

Figure 2. Passive sampler model A and B, and filling tube
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3. Myerdd "ot

2 A4 HARIGE =54 AR FH7I= AHHT
Alz9] Hyt 7|7t E 220 s AR B7lot
2} SRt AlRES 77 SfHAAE o]8sto]
71k AHgstaom AF £ 1Y, 39, 74, 1449
a8a 2199 EAsted g2asg gRlIskit
(Figure 3,4).

EleASRtER BRE WA, B9, AR, o&
-AHdH2 B2 To] #A Qo] 219 &9t w237
8& 100% Helo] 8 A4S B

SR ASISRIE? tEEaYE, EEEZogd,
HEERO|EAY A% HEE2HH AP LL
uj9- EfR]otitt. A2HIO] 45 7Y o|F AAE
ASlA 85%, AIAIE BollAl 47%2] Wi$- F2 @RS
< Holom YAHAS AEs AAIE AdA 219 F
I Fo|% 91% o9l $g FYAHS B AA
F BY ERA &L 65%= Aot A2 ARgo] B
7Fsotatt. wEbA dER2HEe] A9 Yo R
Hstolop AlgdAdS Aokt 4 QS ZACoE Brt
oltt. EREERoddy HEEREEA2 219 &
QF Al ET 250 BAGlo] 90% ol gt A%t
S B

o AH|E3RME2 AR 2-oEA]oHotAE]o]
ES g E Hrlelott. F 7HA 24 BEF 2149
A 717FsQt B o] A gle] 90% olide] €2k
BE&3 Hol W gl 23S YEHh

AFZRIES olAZRIATZSS Yifo=s Hrt
SR YRS & 490 ARbYdo] QPgxos
H7 Aot A2ETA| 14Y o]F 75% o]tz Ask
© A0E UEor A59] AZEE o) YR
< d3shy AL2HETA] 7Y oy E45k= Ao] H4
Stk

HdoEdAE, HEolAREAE 9 AERIAAN=S
oz 3t AESRIES HEo|lARIAES YHHE
oA F2EE 100% Wl Hg4Ql AiE HIle
), A2EI2 oF 179 o]F 75% olste] G a &S
Hol= Aoz Yet. wgogAEd AIE28AR=
2 A2 Hyto] wjf- ojg EA=E 1Y A o]FRH
g2a-go] S5 Hasth. HEoEgAES dF
HIA] AJAIE A4 109, AAIE BolX+= 62 =
Hito] 7hset Ao = BriElew A|lE2d4h ¥
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Q oy BA5IAE F E2EE 90% °]
13tk NIOSH® OSHAS] Al

gogdAEY AIZZSAE
| oA ZZ A AlgsA vHlEo]

o 7Rst ke A2 ol Bafslolok gtk
ofelEskeizo] el BdRE Cojgole2e}
HEslolsatae dios ALY Wolet

E
o} gojgolEzs Bekere] & Ao glo] B
bo] ZojAw Aol ol Aoz Bl 7
ot Ajstelof 90% o] SRS 7Hd 4 9o
o gEgslolm ke YR A 218 5% 97%
ol HYIHHE Hole HoE et

A7 Azt spebe Bt 7t SekRA0] 540 w
o A9 APPPAel e RoE et

(NI i)

4. NBAFIS AH

% 7239 3324 % 6630 delo] AzAEL
A ARAASS 71E BHAVS ol8T
54 NRAHPEY FES |20 dto] Yo
o dshild 5 A% SRLRAL SEA AR
Aato] A@iol WolA AL AHT & Y
o Aol AR 1% WSS WK olgskaa
2 gz sho] GHston] AT e 1B
ol282718 AM8stel BASIGLt,

1) EaleAstEE

kAPt E2 1752 e s Astia 21
+ Table 49} Zt}. W9l A2xF &2 AIAIE Al
A 46.5 cc/min, AAIE BAA 24.2 cc/minl. & 3M
(9.69 cc/min) SKC(16.0 cc/min)ol] B8l =2 4
A& Hol EFNE AAIE A°lA 41.2 cc/min, Al
AlE BollA 22.5 cc/min2 &2 §53 AlRAfFe= B
It FAC] F9- AAE A= 32.0~38.1 cc/min°]
o A|AE BE 21 ce/minl 2 3MAK7.54 cc/min)2t
SKC(11.9~12.8 cc/min)ell H|3f <F 28fjofA] a1 5]
oMt =2 AEAFHES 7HKIth. AR AJAIE AolA
37.7 cc/min, AAE BAA] 21.0 cc/ming] Al=AF]
€2 YEHAL 3M AE2 9.21 cc/ming] A=A
& AAsI e SKColA= AEAfFES AAISHA
ottt

www.kiha.kr



364 MO/ - 0YG - HHZ

Desorption efficiency

Desorption efficiency

Desorption efficiency

Desorption efficiency

Benzene
11
10 be-B 2
LJ B S e ——
094
08+
07+
06+
054
044
% Prototype A_ambient
03 @ Prototype A_refrigerated
1 & Prototype B_ambient
02 @ Prototype B_refrigerated
014
0o T T T T T T T T T T T T T T
0 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Storage time(Days)
Styrene
13
12 4
094
0.8 4
07+
0.6
0.5 4
® Prototype A_ambient
044 @ Prototype A refrigerated
03 & Prototype B_ambient
"7 w Prototype B refrigerated
0.2
014
00 T T T T T T T T T T T T T T
0 4 6 & 10 12 14 16 18 20 22 24 26 28 30
Storage time(Days)
o Dichloromethane
1.0 4
094
0.8 4
0.7 4
06 4
05+
04 - N
- ® Prototype A_ambient™
® Prototype A_refrigerated
039 a Prototype B_ambient "
# Prototype B refrigerated ~
0.2 4 ~
~
0.1 LN
N
0.0 N A
0 2 4 &6 & 10 12 14 16 18 20 22 24 26 28 30
Storage time(Days)
o Perchloroethylene
10 ] ¥ _—
09+
08 o
07 4
06 o
05 4
044 o Prototype A_ambient
03 @ Prototype A_refrigerated
39 & Prototype B_ambient
02 | #® Prototype B refrigerated
014
00 —— 77— T— T
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Storage time(Days)

Desorption efficiency

Desorption efficiency

Desorption efficiency

Desorption efficiency

Toluene

sroe

Prototype A_ambient
Prototype A_refrigerated
Prototype B_ambient
Prototype B_refrigerated

4 6 8 10 12 14 16

T T T T T T
18 20 22 24 26 28 30

Storage time(Days)

o0-Xylene

*ree

Prototype A_ambient
Protatype A_refrigerated
Protatype B_ambient

Prototype B_refrigerated

4 6 8 10 12 14 16 18 20

22 24 26 28 30

Storage time(Days)

Trichloroethylene

& Prototype A_ambient
& Prototype A refrigerated
& Prototype B_ambient
® Prototype B_refrigerated
— — T T — T T T T T T
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Storage time(Days)

Ethyl acetate

[ ] ]

Prototype B_ambient
Prototype B_refrigerated
Prototype D_ambient

Prototype D_refrigerated

T T T T T T T
4 6 8 10 12 14 16 18 20 22 24 26 2§ 30

Storage time(Days)

Figure 3. Graphical representation of refrigerated and ambient storage test data (1)
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Table 4. Comparison of sampling rate for hydrocarbon compounds

Sampling rate, cc/min

Compound Prototype A Prototype B 3M° SkCT
Pentane 44.8 24.6 10.8 14.9
n—Hexane 40.9 22.0 9.88 14.3
Heptane 36.0 19.5 8.54 13.9
Octane 335 18.9 8.58 12.7
Nonane 33.1 16.5 8.09 -
Cyclohexane 39.3 21.6 8.82 15.6
Cyclohexene 43.0 22.8 - 15.4
Methylcyclohexane 38.8 20.4 9.32 14.2
Benzene 46.5 24.2 9.69 16.0
Toluene 41.2 22.5 9.48 14.5
Ethyl benzene 39.8 21.5 8.91 12.9
m-Xylene 37.6 21.1 7.54 12.5
o—Xylene 32.0 21.2 7.54 11.9
p—-Xylene 38.1 21.0 7.54 12.8
Styrene 37.7 21.0 9.21 -
a-Methyl styrene 24.2 28.8 8.08 -
Cumene 37.1 20.0 8.36 12.8

" 3M 3500%, T SKC 575 series
2) 25152

A2 A 5HHE
A4S AL 11

1252 to = Adsiaa dshi

o] ANEAHEE APt dski
Aol AF 554 A=A AHAgo] Hol 7]
= AER E8o| E7lsoltt. EREEREd
AAIE A9A 40.4 cc/minlE 3M AE(8.60 cc/min)
of Hs}f 58 =2 AEAHEE HolH AAE Be

ofn rlo

)

Table 5. Comparison of sampling rate for halogen compounds

22.3 cc/minl & 2,58 w2 ZA3E Hal SKC A
FolM= EZEEEo g0 gt AlEAFHES AA
shA] okoith HEE=dEr AJAIE BolAl 41.9
cc/min, AAIE BollA 24.3 cc/min®] AEAF &S
Uebdor 3MARIAE 9.54 cc/min, SKCOA+=
14.7 cc/min9] AZAHES AAlSIATE. S22
B0 Fe dgeto g ARAHA oyt & doju=

Sampling rate, cc/min

Compound

Prototype A Prototype B 3M° skct
Dichloromethane 41.9 24.3 9.54 14.7
Bromoform 31.0 25.3 - 15.2
Trichloromethane 40.6 24.8 8.39 13.0
Carbon tetrachloride 42.7 20.9 7.38 14.1
Trichloroethylene 40.4 22.3 8.60 -
1,2-Dichloropropane 39.3 21.0 7.98 14.3
Epichlorohydrin 26.4 15.2 9.54 -
Chlorobenzene 42.6 23.1 8.64 14.4
o-Dichlorobenzene 28.2 43.2 7.55 12.5
Perchloroethylene 36.6 19.6 7.10 -
Methyl chloroform 39.0 21.3 7.93 14.1

" 3M 3500%, T SKC 575 series
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< Table 5° WeRSIT

3) OAHZ3 =

JAH ZRIES 12500 Het AlsfFeS ==}
%o Table 6ol YERHAT. AJAIR] Al2AfF &2
AAIE A2 BolAl ZEAL ofdo] 242t 24.9 cc/min,
16.6 cc/mino & 7P Rorom ZAhwdo] Z}7t
39.1 cc/min, 29.0 cc/minZ 7 =9t 3MARS]
73S ZEAL o2} 2-ofEA|oHoAEI0| EQ] A|EA

Table 6. Comparison of sampling rate for ester compounds
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&Y RVISRIEE =34 M=AF7| Y 367

ol

Fe2 A= A o 10 co/min W9 Al
AFEE HolH SKCo 4% Hid=d & 57 &4
of AT AlBAF o] AAE o HF AA
FET 32 AEQFHES 7

4) ¥32 & 22E0H =3RS

=<
diE 3 =FEHEEER EREHe 22 F

AYPASEZD T Yo EL TS & AR AE
4 BAL 54 ARAFH7Y ZHZEIT ol Alm
AHES AT 5 T AAIE AQ] H$ o]dopd
SFEZI 2-FEA[eE0] 2+ 19.9 cc/min%} 18.9
cc/min® & AEAFEo] W& Woli olaRELR
290] 36.0 cc/minl 2 H2 ARAFHES HArh A

Sampling rate, cc/min

Compound

Prototype A Prototype B M SkCT
Ethyl formate 249 16.6 - 17.8
Methyl acetate 39.1 29.0 10.3 -
Ethyl acetate 3356 215 8.98 13.1
Isopropy! acetate 36.1 19.5 9.08 14.2
n—-Butyl acetate 33.1 20.0 7.94 12.3
Isobutyl acetate 33.2 18.6 8.50 -
n—-Amyl acetate 29.1 20.8 8.03 1.7
Ethyl acrylate 29.6 21.1 9.16 -
n-Butyl acrylate 29.2 22.4 8.10 -
2-Methoxyethy! acetate 31.3 21.3 8.00 -
2-Ethoxyethyl acetate 28.3 18.7 - -
Vinyl acetate 36.2 18.6 9.89 -

" 3M 3500, T SKC 575 series
Table 7. Comparison of sampling rate for alcohol and glycol ether compounds
Compound Sampling rate, cc/min

Prototype A Prototype B 3M° skCt
Isopropy! alcohol 241 16.2 11.8 -
n—-Butyl alcohol 314 16.0 10.7 15.5
Isobutyl alcohol 36.0 16.7 10.7 -
Isoamy! alcohol 19.9 16.3 9.77 -
Methyl amylalcohol 21.9 16.4 9.08 -
2-Ethoxyethanol 34.2 8.5 9.66 14.4
2-Butoxyethanol 18.9 6.1 8.43 -
Cyclohexanol 305 16.1 9.16 13.5

" 3M 3500%, T SKC 575 series
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Table 8. Comparison of sampling rate for ketone compounds
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T=ToA 24 Al 554 AZAFYHED £54] A
FAFEo] Agdeicta IdE. 4 AEAFHE
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E9ko AJAE B 22.1 cc/min, SKC 16.4 cc/min,
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Sampling rate, cc/min

Compound Prototype A Prototype B 3M° SkCT
Acetone 34.2 19.5 12.9 -
Methyl ethyl ketone 26.6 19.9 11.2 -
Methyl propyl ketone 314 20.2 9.89 -
Diethyl ketone 32.3 20.6 9.47 14.8
Methyl n-butylketone 28.9 18.7 9.16 -
Ethyl butyl ketone 28.2 21.6 - 12.2
Diisobutyl ketone 32.8 18.6 7.69 -
Methyl isobutyl ketone 30.0 20.5 9.16 -
Methyl n—amylketone 29.6 18.6 8.58 -
Ethyl amyl ketone 30.1 22.0 - 1.4
Cyclohexanone 22.7 14.9 9.37 -

" 3M 3500%, T SKC 575 series

Table 9. Comparison of sampling rate for ether compounds

Sampling rate, cc/min

Compound Prototype A Prototype B 3 skct
Diethyl ether 41.2 22.1 1.3 16.4
1,4-Dioxane 35.6 21.4 9.77 -
Tetrahydrofuran 33.9 22.4 10.8 -
n-Butyl glycidyl ether 29.7 27.9 7.7 -

" 3M 3500%, t SKC 575 series
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Table 10. Comparison of sampling rate for miscellaneous compounds

Sampling rate, cc/min

Compound Prototype A Prototype B M SkCT
Acetonitrile 30.4 18.6 13.9 22.4
Acrylonitrile 38.9 25.0 12.9
Dimethylformamide 14.3 5.7 10.7 -
" 3M 35007, T SKC 575 series
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