JR e
MR R &) T\ iR ixas 1 _ REREERG MG
g’ B
TEEEAS REETESR  IBERBHRT
H HuaifRIT A& HFEE TR - 88 &k Tmrh gy — 5§ 5L EE Ik (N, N-

Dimethylformamide » DMF) » HER BT IALE R 55 T. 25 B & 8 25 k22 22 2 5 42 ot
Fept b oo B AR DL B 20 19 BB A SR HETT ERER - T 38 R WS 22 A e HI 2 DA R @ =U0E ke
FARERER o (Hh AR VERRTE R Ty @ e S - EH DMFE Sty B S - 36 VERE 9l
LR BY RE /) 32 R o S22 B RR 1 - e My U S MR B IS UR S ¢ iy B A R O s2 BB 0
FERT RS - BB LTI H IRBIELE -

Ttk ARWEFRAR A FH g e W Bh =R ER #3(Liquid Passive Sampler » LiPS) » $F¥#f &k
B2 TPy O F B R i R HE T B R AR A o [AIIRE - JRER A Sl =URY B A RS TR IV ER
BRITHE » RAESTRATERER » FLiR LiPS 838 We il 12 W 2CERER VT IR IR -

R PRERKS SR > LiPS FriRfE FINYDMF #R)€£521.3 £ 16.6 ppm B @)=y BE21.7 +
37.5 ppm HYUREE JEE AHT - HH 8 SR Rt/ - ERERSCR il £33 o 1=k Bh=Cns M BT PR 5
FFY DMF J8 £57.3 £ 6.7 ppm » #{K2 L@ =000 B 8L LiPS AUH I - 1%E ~ #e@hz=CERbe iR
A RHAH R A AR RERR - B AN G A ER BRER W SR R - W & Z R0 P i 608 380 e PEEE A T [ 3 A
g 22 0(p > 0.05) o $FEILIPS 31T EBEHRER - it i 1S BUYR IS 6.7% » B LiPS (Y
FHREL A -

it i frer Ll - LiPS FLERT BN fiaY PRER 7T ARG B i UERER Z5CR - i HLLiPS SRS A
g~ A ~ EFAGHE ~ nf SR - BRASS > MTIRE v et B VA I (58 P 45 2 N - U T o (e ate—

S§57

W HETTIFSE BEHERTUERER VT - (haE B 2003;8 Supplment:S57-64)

FAEEE

TREEMAL - _HRERM - RERETNVERSS - SRR I

)

. FH L PR (N, N-Dimethylformamide °
DMF) & — FHTE T 28 5 R B V2 i 15 P 9 A B v 7
Z— > TLRELES 153°C o 25°CIE 27K @RS 3.7
mmHg » MR S iAok - MIEH 25 5 R8 H 57 R Bl
T B A A > JCEE AN SR T i e 52
AL[1] o DMF G sE 1F L3 5 s b 22 2 B == vh &R
FEZ W - Th @S FIE T A R 7 v 7 TG R
Hil g R g1 r 55 —F A VAT - LG &R L 8

RIS - BeRE
o ub: 404 AFFEILEER TR
hEEE AR AlREEeR
W HER : 2002 11526 5 182 EEs - 2003 F£1 5281
BZAE : 2003 F1 830 8

WEaHE BRI A REMAE &g %
(DMF) ~ H 2K (toluene) ~ Nfii(acetone) ~ T
(methyl ethyl ketone)5#[2] » 1L b &= BUE DL H AL
FHOR iz B 8 ) B B K(1996 4F > B PU
(polyurethane) & il &2 HY A FE B F5 164 H B » £
i BN AL FE B 56% » LRz 20RI15 34% » X
15 66%) [3-5]  1EHZ =B = PU & B R i 38
ETE E o DMF &% g 2% 54 - A8k A sk
FZ RS W BT SEE A BE[6,7] 0 A 55 T IR B R EE R
Jor > Hijgr i TLERERE R AN B 5288 - 401 K2 v 5%
9 B ik <7 $E5 RLB f R fa e [8-12] -

Hnf o ARSI AT eSS TR Ew[13]83%
1o ek 5 £ 2 i A W SE PR 141 B /9 ERAR U7 18 R e
AT W R LAY BB (150 mg/75 mg) 5 ERER
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Teflon filter 2 lﬁj |
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Diffusive layer -
Teflon filter 1 .

| RERET\ R 2R EE

|

\
I
T

B EITEIRER o AW B R A MREE: > w] LUk Bt
W PE ) E > AHAEPU & R Rz 858 T g h oK 5B 4y 72
g MEE B 8RR YK 5 & 8 DMF jE A
A ST BLR - HET R B9 2 5 DMF 190k b
RE ) » SEE AR H A DMF 3 2 25 HE #AkT
BTRRIR L 5 BLAh o I IR S B Mk 2 Al AR SR 15]
JE R PR ) Y  fk RERL PR K (100 mg/50 mg) > {H
EH R0 1 e ) & o FERR PE A E - B B AR Y E
H DMF it AN 02 53 i AR 6207 A0 E H A {1
NERR B A 8 18 b B B & G ks AN AE
Fs TAE REYR J5 {8 w5 5 eSS TAMAgHE Fr g
PENE o Bt Bt S IE R IR » ASHF 9% HH S e 45
— FE g RE 0t @) =R R 28 (Liquid Passive Sampler »
LiPS) » FIIH#% @) =X ER % 25 - DMF G237 124 820K
TR R WS ) 1 - DA R FLHE I (1) ~ EL T E {5
PR > A A ) R AR B R IR T 8 52
F YRR > 3G PR AR T F e T B (R Pk B E gl
P o kb4 > JRAT PR LR 2E E A BT 25 R
FHREIY 2 Z R 15 .2 — > LIRS (b FH Bk 2505 19
oo

MEIEETSA
W) =CERER 2%

AT 5 PG By W 8 0 B CER B 2 (Liquid
Passive Sampler - & ffi LiPS) [16,17] /& —Ff#HFI]
T R PR Aok T B T i L SR R B o ER S 1
WA R N B~ R P B R TT RE B HE AR Y R
B o FEPRERGETE rh g G Rk B T A IR - BOER S
DMF 5 {5 13 7K 22 3 Pl o B filiy B g sk S8 - 1 At
% HH REHH B DMF 5 &5 /K1 V0 8 Y iR RE 1 8 =

—_BEPRRE

BRI 2% - FEOMIRI B2 1% 0 DMF &8 &8
LiPS W88 ECE E0 53 A > i — R E A 3
G RERT 12 IRA 8 BEE > F 4 SR A 5B o5 s 5 (I
1) o WEIE R 22 %  FFHl S EI A 2 mL BERE/
MR > DREEEE R LB > BAT i A BT o

B XEREE SR AU IE > 5 E LR Wi E
H B SRR R A B A BZ I SR B I ER R ZE © TRIR
ERERTAR IS R ~ T f5 4 SR 90 B i s SR B 2
FIEIEGL T » BT F]H Fick's First Law & H B GR
PRER 2 > 15 0.498 mL/min o [fif {1 B BREREK 2281
)y » tR1% Shigeru 28 A [16]HYTfF 52 & B - 53]
LiPS i £ DMF 19 & BS ¥R 255 0.50 mL/min o

{ELiPS JR LT BT T » s = ) =X Bl gl f)y =X
P[RR AR [R] — Hth BEEATERER > P LAERGR AR 3R »
(] — Sty 2% = By =X Bl g By R A PIT A5 1 008 P B
FHIAD » IR BN T #2085 = el =N B o {3
PR T8 08 =0k dh 008 ) s > Bl el &
H FH LiPS fii £ 2| ) DMF JR £ -

BRI
22 SRARASHIERER JTR

i A 338 T &k B2 L Rig R AF 25 2 2% L(RLAGRE
A~ B~ SRR PR B T ER =) o AR o3 W 5
HHIEE (Lot. 14901 » SUPELCO > USA)Ed g4
fik /% (Lot.2000 » SUPELCO - USA).Z + @h=CEREE
4% (SKC Inc. personal air sampler » Model 222-3) »
A FERERE B84 2 mL i 8R4 LiPS S AE 57 T
4 £ B SN 2 SO PR A I AL B » LA T
VEZEAT 8 = I A - PR AR W B E AE 150
mL/min > [A] IR EEIT PATERER LA - 3 T &
B35 25 THOVE SR - S ERERIG R A3 9:00 &
15:00 » FERERFEIF T ZE D 6 /NRFLL B oo A s IEER
PR BRI T - AR — &R TR - KBS
TESEIURE B {5 ] BRI 15 2 - [RIREE AT fa £ B =C
PREREBL LIPS 31 =FHERER T715 -

T RERER Z 1T > #0ZEf FRL YR 2R A5 IE
##(Gilian » P/N D800286):E 1T #RERIE UM A 1
1E - A PREL R R S A e e B o FEER KR A
Rzt - [FBth ZOEIT AR - AR 2 4E
fife 5 FEE & 5% 2 ©
22 RARASI T AT

okt 73 AFTIRE R PRAR A BT S 53 AIELA 2 mL
vial i1 » g A 1 mL @y HH 2 (HPLC/Spectro »
TEDIA)s% —#i{bfik (ACS grade » TEDIA) %) BI{E
TNy B A SIS R R O IR RRT AR 22 95 AT e 25 2=
TR UESY BT 7715 No.1204 Bl 56 BRI Mk 5 £ 2 187 A 1
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BRAE Mean (ppm) SD

(EPNES =3 28 (S) 21.7 37.5
28 (C) 7.3 6.7

20 (L) 21.3 16.6

EIEERER 18 (S) 38.7 39.6
18 (C) 16.9 19.2

18 (L) 24.6 22.5

S = EFTVIREAAT Silica gel : C= EENTVERERAAY Charcoal : L = IR TVERIKLIPS -

72 HT NMAM No.2004 2 53 i i ¢ » FIIF GC/FID
(Shimadzu GC-17A » Tokyo » Japan)iE{T 534 °
1E LiPS J7 1 Il 0 2988 38 — JHA AR S il g B 5
BE > R UKFER L LIPS BEAS[E B = 2
#% B0 7] [ # F GC/MS (Shimadzu QP 5050A >
Tokyo > Japan) 43 # o H /3 #rf&f+ £ : Shimadzu
GC/MS-QP5050A » G 11 Bl 7 v B 45 5l B
250°C B1220°C » 47 B HE 5 BP-20 » 25 m X
0.22 mm ID X 0.25 pm (J&W > USA) » [fis& L
JE 70 CH 2 /0 dE » 2B s BT 15°CH|
120°C £/ #70.5 57 i > 7y BfEEVRZS 1.0 mL/min > DL
Ry A EI T T > HEHTE2.0 ul ©

fER
AR (LOD)

#5 DMF 5 4E 4 By 841 A & AR i (R IR -
LUSEAH G BT E 5% s o2k - s & I 1 F
BRI 0 BT RLIL AR M B HE S Al DL 3 1%
REHEZERR DIZE Y5 » PR IR LA ATIREE » B 3% 5y
BT 77 22 A BIARER o FEA WFFE {6644 DMF 7%
0.2ng °
ST ITEZ F LR

ST ITIE RIS EE > a] B B o b2 FE L
ACFEHA o LiPS [y 88 15 11 i S AR [ P9 2 A ~ o~
(181 5 7.22 5 28.92 pg/mL)AEHE L 5 K
SATER > EHEE TR 2 B RS B
50 S L e i 6 TR [ A58 B AR B (CL V. %) G o 2L
FER LIPS TE{R R T 5% 8% 4t » HALEFTE 5% A
& BT FEE -

Tk i SIHT BT BT (QA/QC)

FRFRE oy HTRR ASIRE > 55 1 RELRAE 23 b7 M fE rh

s TR B - CRREWAEE > e

SNT— B BGE R ATR  E HaE BR TE S QC B
AN GIHT > LAHE A8 (35 S (19 53 78 14 B 43 A7 8850 9 1
IEHEME o TEARTFIEP 0T 15 R4 2% > GHE
3% QC FRAS I Wi RH IR ) ~ U8k e T A B IRz g v 22
TR E(C.V.%) » L3RRI/ N R 6% o —Ff
A R r B K2 0.995 LU | o H Ak EREENE
HOTE TR B 9 B4 2 B el U 25 55 11 75 89.9% ¢
83.2% -
'F ZEEREE I R 53 Bkl SR

TF 5 BB T SEE AT {8 AN PR AR Bl [ Sa PR B > 2
PREE 126 {IE AR S > Bk I8 R 3T B 157 2 0B AC E R
BRE H RS ~ S~ B )(25°C ~ — KA IR
Z B ERA EETE M o HA G R E2E B
Mo SEE S DU DMF B — fi A i ) -
BEAE By Q0 M A > IR AT [R]ISE T AR A Rl R T
FRAS B A A R A R N B~ TR R RO
WA — [ ERAR o LU{FE RIS R e B A5 B v R 1
TG -
4=~ WeEh NERERAS R
BTN T ~ #EE) ZCER AL R

FHZ 1 AR al 45 2 o (B By =Xy B BRER A
157258 N DMF 7P Fg 8 5 + F54E 7% (Mean + SD)E%
21.7 & 37.5 ppm 5 AR S Pl & BRIl 15 22 22
SE I DMF PR R =R HEE 573 + 6.7 ppm ©
TEAE N LiPS ¥REK 77 10 » DMF I8 5 = A e 2
%21.3 £ 16.6 ppm ° #EH/RLiPS #RE: /1T E Y Z
EIREA B AR AN > (HUZ LiPS #RAE /1B i 53
FLAR BN o
1FZENEIL A ~ ) 2CER A

ek E B R T I o BB TR EE =R
i DMF Z 78 M9 + i dE 72 (Mean = SD) 5
38.6 * 39.5 ppm TG MR EHRE Z F MR +
FEUE = 16.9 £ 19.2 ppm ; LiPSEREENE MY
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®2 RISSTIRRBECESHIWBE R DMF RE

—_BREBPMERRE

®3 RISZ TIERBCEFIVEERE R DMF IRE

n EZE (ppm) n =E (ppm)
18 AERER 18 AERER
HIVIES 14 31.7+50.2 WBIVIESE 14 7.8 +5.6
B IEE 2 33.6+0.3 I E% 3 147 +12.4
[k SYSEH]E] 5 16.8+11.3 [k SYSEH]E] 4 8.4+5.6
THEgE= 3 22+1.4 THEE= 3 0.8+1.0
RRIE 4 1.1+0.9 RRIE 4 3.5+4.2
Fi9E 21.7+37.5 Fi191E 7.3+6.7
B RER B RER
WBIVIESE 11 55.4+42.4 WBIVIESE 11 20.6 +20.0
FTUIFE 3 15.4+16.1 AW 3 27.0 +£23.7
[k SYSEH]E] 4 10.0+3.9 [k SYSEH]E] 4 3.542.3
Fi91@E 38.7+39.6 Fi91E 16.9+19.2

4 IRIBGRZ T IEHEE 2 LiPSHR DMF iR E

n =E (ppm)
EPNES =<
HEIVIESE 14 26.5+15.4
ErAA e S 2 44.0+34.8
g SYSE =] 3 18.9+9.0
= 3 10.9+5.1
BRIEM 2 14.0+4.7
Fi91iE 21.3+16.6
BB IR R
WBIVIESE 9 28.0+15.1
FTVFH 3 25.6+18.6
g SYSE =] 4 7.6+2.7
Fi91iE 24.6+22.5

DMF #& 3£%24.6 + 22.5 ppm °
TEZERNEL A ~ 1B 2CER b A 2 LLHL
FK2EAMBBNE £ ~ HEXERFEZE
BIHIER BRAE R o FER2 FR5H] > fEECEZE(E A
T8 Y B EREE #5 2R > DMF B AR UE 72 &
50.2 ppm > HAMAYEZZC/E AR R A € ~ T S =
Al BEAR 55 I sk B T2 88 B0 LL i /)  DMF
W A AR s SR > LT RE RN 2 — B &
] Tk ] 9 J55 MG W e B - A BIERD 2 9% > 55
— Al Rer) R RS BEE R EE w2 F
T VEE L T RSB o VAR R (S0 I A A
fHEERE ) » s AR B R > PRERE — HL88 A hl
HE B SR - BZER BR B AU SR P AGHE A -

LY A BE 5 B R AR E A B AR R 2 — o Wi
F B 2 AR AR RS R (FR3) » A AEE—ESE
A FTER B YL )58 > #R B I {th fe e /5 72 2ERAR
% o ] LiPS #RERAS SR(F4) » FTER LB B 508
B o bR TR E R R B IR A A - At
5 AR RE A A0 P i e B 2 -
T~ RIS R L

WIFE 5 FiR > FERTAHER A ¢ test AT 3 AT G SR
AR - -~ widEh OB S RIREE T 0 RIRBL IR
FHEIRIE DT A8 ABRERATRS R /71 > LiPS ¥4y
JBA ~ LiPS BHE Mk & 2R B4 SR A I Ji s 2
(p < 0.05) s {H {E [ ILEREE 7710 - HI M A g 2 5
(p>0.05) ¢
I~ B CEREEAT R & LR

1 DMF {8 A $RER S Rep > @) U B & vs
LiPS il = &) 235 M5 vs LiPS 2 FHBH (R R 47
A F%0.59 B20.42 ([ 2,3) 5 1 s ERER AR ) - JLAH
BAARIR 43 BI85 0.72 Bi10.83 ([@4,5) » KA FHRRTE
1FAE o Horh > DU IR FHBATE 47 - Bk T Ee
T TSR AR 1Y) U JEE o0 A R RR R ~ BB IR o gL
Z T FH B € $ 4T o AE(E A EREE S0 > B2
2 T MEREBS th & I TAE R RER AR [E > B BT
M RBERE - B DB AR TR0 AHER 1 %
7~ LK o

FEFELL Bk - F By 1B 77 502 H AT
ONERER AL B R B > (AR B 52 B B SE E 1 5
W A AR R B SR o ST RSB ERAEAS SR s
TEAEPEB R SR0Y » AN G 2 708 5 1F 2 I A0 BR AR A 2R
S A I FT R £ B 22 SRR S 2 BARE 2K 0 T hE
TR PRI B 4R > (50150 M A P A SR 0 08
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RERTIA BEHE r* p
[EPNES LiPS vs FENHNWIEE 38 2.43 <0.01%*
LiPS vs EE X E 1 IRE 34 5.11 <0.001**
B R LiPS vs BRI E 30 -0.38 0.70
LiPS vs EF X EIEIRES 36 1.59 0.12
*MAIBIRAS (BT » **p=0.05 °
E 40 ¢ y =051 x+1.44 25 1 y=0.20 x +3.50
& R=0.59 2 . R=0.42
= a 20 r *
5 X,
= g 0
©n 5 10 *
* ® o
5 * o
0 o .
0 20 40 60 80
0 20 40 60 80 )

B2 EAEHNWBEELPS Z MR

60

y =0.77 x+ 0.60
fg R=0.72
& 45 I
=
S
= 30 r
<=
@]
15 +
0 | o®¢
0 20 40 60 80
LiPS (ppm)

B4 BEEFTUSERE HELIPS 2 AER I

J& - Y ELLAPS RIS BB A U5 14 b o 8 A 22 L -
SR » {ELIPS PRERHE SR T 1 - HLARER AT 15198
fiEl > REERRY B & ITEEIR - M BN - g H
BREEME - 1 H ILERERAME ~ v AT B0 A F
PREGERBR TS ~ BV (R ~ ] 3146 {6 A 45 2B -
R8T S 2 > FII A LiPS A4 8 DMF & nl{THY -
LiPS & AP B £ T4

Shigeru 2 A[16]/EILIHFE 5 - (EEER=E
FREFETLIPS (10 ppm) SLAH 558 ~ v 5 LR o
Z R BH AR HE 1T HRET - B Ba S RBER - TEAH B

3 EAEFTIVETIRE BELIPS 2 A8R 1T

100 y=131x+561
= R=0.83
é 80
g, 60
8
7 40

*
. .
20
S 4
0 \‘ L
0 10 20 30 40 50
LiPS (ppm)

B5 B e B B LIPS 2 fHR 1%

JEET5 T - IS A SV L e 80% LA b o JLEHERER
fe R BN s fERE DT - fE=EmLZ T 0 K
# BERE B FH10°C - LiPS #4528 5k & 49 00k
5% 5 — M o B ZCPRER 2% & 52 EGE Y 52 B K -
{HLiPS fESM A% ET EAYFF Gl SLERER LR T
[y > B — SRR 77 10 22 90° > ATkl — 2K {8 AT LAE
T JEE A RS2 o b4} - Shigeru 28 A [16]17R1F 2 g
2E rfEE BT LIPS SETT AR EL LA HIEL - L83 52 (R M
INEE10% Z BAFRESR © 559+ - DMF 28 g2 lEXN
UL 1 22 52 ppm 53 55 S {8 R KL S 1T IRE AT A 8
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®6 EEREAFRE SN DMF T HEIRE 2L

—_BEPRRE

815 SS BBE MS F P
ANOVA-LIPS & 31715 AR 0.02 17 9.1E-04 2.42 0.01%
=ley 0.02 48 3.7E-04
#RAD 0.03 65
ANOVA-LiPS & A 15 HE A 0.01 15 3.8E-04 1.89 0.11
Fzley 0.00 16 2.0E-04
S| 0.01 31

£ <0.05

NI R B BRI 4 o

FH 74 LiPS 7 81 Ba = i L5638 1 B HIME(E » i
AT AL BLSERER R > F7 A1 LiPS 31T =0
VE S Bh I PR A o JLfiE 3% 10 {f LiPS AR 1T
PR o AR A I A YR R AR S RS 19.2 £ 1.3
ppm > [T 5% B AR E(C.V.%) 5 6.7% > Bil Shigeru 2%
ALL61AgHF 72 5 SR B A 8 A2 RAF B - 1Ly
FH A VE S B0 TP 108 K 20 2 Afe e — (1 By B 2P
7 > BLIPS 1F LLERER Fh A TER AR IR » ILERARAS SR
HER LiPS 2 BUA5 PR AR IR O 7 BAL I AN 8 » 30 SR E
/N o EHIEE LIPS R B IR IRERS & -

BEA: o TEXEAT (B BRI B [ ER AR B - R[]
— A& b~ [F—h B E > HHE LIPS > UL
BE—ANE E~ [FE—HBE5E » FrERE R 2
EEAE B RHE— o EE RSN
(ANOVA) 2 #%(3K 6) » AJ5 RIAF sk FRERh -
LiPS A #6521 14 5 FE 5 47 {18 | 358 2 REICGHEL ST ) B
18] [ 35 PRICARHL ) 1 501 S A R A2 SR (F = 2.42 >
p < 0.05) > 7R E[IAH [ 83 52 O A fH P 88 5 o S )
R K > RORAEERRIREE P > KEZEARER) K[
B A S B B B =R o DL 0 5
T EIRE TEUE fifE AT AN (F2E B F Y 0 6 R
£ o IR 2R S T I SRR AR 0 M B SR 2 A
il o

ERE::

FRPE S FC[18] 55 AR i 7245 SR R - AN am e
Il A BRI IS ER R » 2] 3M #3500 48 NERbEas
B PR G SR - R o B 2 AR B RS SR EOR 1S T
& o AEEAFERE R rh S5 - {1 LiPS HUHRER S
RELF R IB A 72 AR o R 7 5 AT HE B 4R
B WIERER M EH AR - 3M #3500 Fir i A ER IR
1B B 3 M h Rk - B LiPS A SE N AH LE - J2 W
G 5€ 2= A [R] RO ERER /T E > SO ERER SR
it — 25 1) B B S R A5 R e AR AR R -

£~ wRE) R BRSSP EUR  NEm e AR
B B i sk R R - LiPs 82 = B XUV B4 19 DMF
PRERHS SR I R > 1H LiPS FREK S SR 1Y 2
S # Y BN > UK LiPS FUERBR R R 2
WIBETEE 5 Bbob - 7F LiPS B 4 B =00 PE s 11y
PR SR 71 - ] DARBARARY & & MRS AR
LR SRR LIPS o PLAS AR nTRE B ER AR
B AR VRS T B o T I i S R B S FERR T
H o> SRS W bR AR E & E N A
e F £ B A ) — L R R S -

1 S 455 Fr v i) T8 5 S5 B A RIS 1 i 3 PR AR
I8 Lo 45 5 %8 A i B SR - T LiPS mt M b [
%E °

FHZE 5 RIRT - f6 WA AH S8 37 B A ¢ A RE s SR 2K
oo AR AEREERS A IR 5 (HIS SRR 5 2R
HI B RE 72 52 o p e B A0S PR E 1 LR B 52
FRAgAS S o RBLIE o0 E o FEEL /B R
s AR -

TF FHEA PE 77T > A G e 8 PR bR B S5 R
¥ > @) RV EE Lips 2 E A h & A
B - LR £50.59 Ei10.72 -

HHAS SR AT 15 > LiPS WURRAEAS S 8 £ BhU Y 12
B HIRE R E— 2 > PLAMEE AR AR A £ test B9
A SRBER > LiPS AV A ERER A5 SR Y 1B A Bl 15 14
& AT - TN E o {5 LiPS 1T ¥R EE T S bR
Bl 2R 17 0 B B ME GG L AE - 1 EL SEAAE R - Y
FEECTT ~ 522 [ ~ A ~ PR -
B ASAREE > 3 H e A & s B 55 TR -

S
75 W5 H I B K 5 i I A 8 (CMC90-
EM-03) » {5 LUIEFI5ERe > S ILEH -

e =354 )
L {TBO S TRAE » PYELARRE— 3 PR -



FF5%260 ° http://www.iosh.gov.tw/data/f11/n260.htm °
TR > RBAES » IRIEIREEST - B EE B IRBHE K
R R B TRGVE 2555 T AT bR 75 252 75 6 U B (it R
SO IE o BIERBUN S TR » 1992 ©
1TEbESS TRZB &S TLEHAEMIRAT o (FERK
55 TALEA M 288 A& #(—) » ISOH87-A101 -
1998:11-4 -

AR ES T2E R o T2 IR R FH(7)-PU &Rk T
3o B -hEE Rl > 1997:27-58 -

FEPRER L2 Jm) o U PU &l BEBLE 2% - 1996

6. Nomiyama T, Nakashima H, Chen LL, et al. N,N-

10.

11.

dimethylformamide: significance of dermal absorption
and adjustment method for urinary N-methylformamide
concentration as a biological exposure item. Int Arch
Occup Environ Health 2001;74:224-8.

Miyauchi H, Tanaka S, Nomiyama T, et al. N,N-
dimethylformamide (DMF) vapor absorption through
the skin in workers. J Occup Health 2001;43:92-4.
Nomiyama T, Uehara M, Miyauchi H, et al. Causal
relationship between a case of severe hepatic
dysfunction and low exposure concentrations of N,N-
dimethylformamide in the synthetic industry. Industrial
Health 2001;39:33-6.

Kafferlein HU, Goen T, Muller J, et al. Biological
N,N-
dimethylformamide in the synthetic fibre industry. /nt
Arch Occup Environ Health 2000;73:113-20.

Wrbitzky R. Liver function in workers exposed to N,N-

monitoring of workers exposed to

dimethylformamide during the production of synthetic
textiles. Int Arch Occup Environ Health 1999;72:19-25.
Lareo AC, Perbellini L. Biological monitoring of

13.

14.

15.

16.

17.

18.
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workers exposed to N,N-dimethylformamide. II.
Dimethylformamide and its metabolites in urine of
exposed workers. Int Arch Occup Environ Health
1995;67:47-52.

. Mraz J, Nohova H. Percutaneous absorption of N,N-

dimethylformamide in humans. /nt Arch Occup Environ
Health 1992;64:79-83.

TERess TREAE - FREREEZEF — H A PRI
PRER T332 77 15-1204 5 1996 -

National Institute for Occupation Safety and Health,
USA. Dimethylacetamide and Dimethylformamide :
method 2004. NIOSH Manual of Analytical Methods
(NMAM) 4" ED. Available at: http://www.cdc.gov/
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Assessment of Sampling Efficiency of
N,N-Dimethylformamide with the
Liquid Passive Sampler

. 1,2 . . 2
Ching-Tang Kuo ", Chia-Hui Chen
1 2
Department of Risk Management, Institute of Environmental Health, China Medical University;,

Taichung, Taiwan, RO.C.

Objectives. The objective of this study was to carry out assessment of sampling
efficiency of N,N-dimethylformamide (DMF) in polyurethane manufacturing plants by
liquid passive sampler (LiPS). The airborne concentration of DMF was monitored by
active and passive sampling methods. Finally, the sampling efficiency of the above
sampling methods was evaluated.

Methods. DMF was measured by the active and passive sampling methods at the same
time in polyurethane manufacturing plants.

Results. The results showed that LiPS and silica gel tube methods provided similar DMF
concentration measurements (21.3 and 21.7 ppm, respectively). However, the variance by
LiPS was smaller than active sampling with the silica gel tube. The active sampling with
the charcoal tube recorded a lower DMF concentration (7.3 ppm) than the silica gel tube.
Because charcoal is a nonpolar substance, its sampling ability is somewhat limited.
Therefore, active sampling with the charcoal tube does not reflect the true
concentration in work field. Furthermore, there were no obvious statistical differences
in concentration between active and liquid passive sampling (p > 0.05). The coefficient
of variance was 6.7%, which indicates that the results of LiPS are reproducible in field
work sampling.

Conclusions. The sampling efficiency of LiPS is stable. In addition, LiPS has many
advantages over active sampling with the silica gel tube, such as being small in size, easy
to use, and recyclable. Therefore, LiPS is a good sampling method and is worth further
study. (Mid Taiwan J Med 2003;8 Supplment:S57-64 )

Key words

exposure assessment, Liquid passive sampler, N,N-dimethylformamide, polyurethane
manufacturing plant
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