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FEMLC OA FE%%, HBIHEARLHOEY OH 5 5 HEITHH STV 5 &R IEEIC I
RN G EN TV D, HRANCIIBREBEEDE L L TREVWELEZED TV DI AH a7 %R
ICEHNZ N, TT7 AT v 7 Wl CICHEINS iz BB CERANT, 55 o6 <R ED L
HSE TSNS Z LI L > TRERPICHB L T 2R H DL EEZBNDLDT, KK
FREORHENLETH D,

[7E3kik & ok ]

RELHEERAI O T TBBA 72 E1X GC/MS THIE S CE 72243, ¥ MENKV TBBP-A %
ST DDk x 727 V=27 v 7 RFERMNMLETHoT, FLTTEORE N
DBP-TBBA | GC/MS HIE 5 L7y, LCMS Z W25 Z &k y, FER(boE MR 7 ) —
YT TEITOZERS INOOMEEBSICHET HZ ENATREL 2D,

(7B MRS NEE RN
iR KEMRE ENEHE &
©) (mg/L)  (t/y 1999)
TBBA 178 ~ 181  <0.1 31,000 Bug bR /e & BB, K, OA s
TDBPIC 100
TBP 88 ~ 95 AN 4,300 7 x /) —)VEIE, AF L REE
HBCD 185~ 195 <0.1 2,000 WIMBLEERA TV 22 E DNy Vv T M
DBDE >300 N 4,450 RYTF L, ABS HflE7 &
DBP-TBBA 108 <0.1 RYZAF L, ASHHEZR &
[Hev Hnv EorE]

FESCHR 2RI 52 RnH50T, HREIZLSL CEUVZEERZMGEH L, RTdExsE
BEEFAT5, B L CHIEINCRE 4%, DBDE X IARC ® 7 /L—73 (ANITKTHHT
PEZFEATE W) ICHHENTWAEDY, ZOMOWEIX IARC U A MIZEH I N TV,

. T EE
KEaEHT, EMHEHED— MY v PICRERKEZ —ERET 24 REES L CHEWE % B
BeL, i, ##E L CLC/MS-SIM TH#Hr+ 5,
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BFEAH S — b U ONEXUS (N 7 U 4E) 27 & Fobnlb TR L, #iESE7b0a i
HELTD, ILICRTEICH— ) v PR T AAA—Z— 28R L, 10L/min O
BT 24 R RGARE A MET 2, WEEILT VI KA Ve ETENT D,
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KRERB AR LA — R v 7 2 by smL THIHT 2 (1) o HiHaglc Pyt e
Wi (TBBA-"C.: D 1.0 4 g/mL 7% b U IE) 10 4 L 2z, ZEHEH AZKE ST 1.0mL 12
M L, LC/MS-SIM THOHT9 5,

(YRR O R ]

FAEMERIEZ 77 b M L, Img/mL OFEMEFR 289 %, DBDE FEHEKIKIT b=
VIR S, TR AW E T b TR LT, TBBA, TDBPIC, TBP /% 1.0 ~
10ng/mL, HBCD, DBDE, DBP-TBBA /%, 10 ~ 100ng/mL O &#MRIEMAEERK E T 5, &
TP DR YER I IE, PNAEEYEY)E & LT TBBA-"Cn A% 10ng/mL DOEE L7425 X 5 HRNT 5,

()2 4]
(1) 3t 5t
‘L C& R : Agilent 1100
H7A A {EE Develosil C30-UG-3 3 u m 2.0mm X 150mm
VR BT 1 5% A % 7 — /K (1min) = 100% A % / — /L (9min-26min)
0.2mL/min
WINEEE 40 °C
HEAE 210 1 L
- M S &A1 P : Applied Biosystems API3000
1tAkE : APCI negative
=X —A 4> : TBBA 543  [M-H]-
TDBPIC 728 [M-H]-
TBP 331 [M-H]-
HBCD 641 [M-H]-
DBDE 894 [M-Br+16(0) ]-, 487[Br:C«O]-
DBP-TBBA 975 [M+31 (MeOH-H) ]-
TBBA-"C. 555 [M-H]-  (EBEEYE)
(2) F B

FAREME ORAIERER 10 ¢ L Z# LCMS IZEAL THIT 5, BN EERE O —
7 A ENIREME O E— 7 IO b RER 2 ERT 5,



(3) E &
PRERIANZ 10 n L %2 LC/MS IZHEALTHOH T 5, Bon=&MEao e — 7 mHiE & WiEEYE
DE—7HBOLEHRERICEL LTERET D,

(4) 1 0 i My
KAREH O % IH A ORI (ng/m ) IEKAD BT 5.

. (273 +t) 101.3
Cgm?)=(W—-Wb) X ———— X
V X (273+20) P
W BREBRNLROIZHEWE B (ng), Wb ZZREBRIEKONEYWE & (ng)
t o BUBHERBURE O SR AU (CC)
Vo KR&EEEEE (m ),
P AUEHRHEUEE O &K E (kPa)

(5)IDL, A H PRI M OVE &R AR
SIM EZHWTHor Lz =0 IDL, fHEREPEREBREZER 1ITRT, (RKARERE
14m’) (£ 2)

# 1 IDL, FRHIFRA R OVE &R A

FEYETA IR EEEN IDL A H BR AR E RS
FEIE ARERZE CEEE EERAE 1(5,0.05) = 2.132
(ng/mL) (ng/mL) (ng/mL) (ng/mL)  (ng/mL) (ng/mL) (ng/m’) (ng/mL) (ng/m’)
TBBA 1.09 0.04 nd — 0.08 0.11 0.007 0.4 0.03
TDBPIC 1.16 0.09 nd - 0.18 0.28 0.02 0.9 0.07
TBP 1.04 0.07 nd — 0.14 0.22 0.02 0.7 0.05
HBCD 10. 8 1.0 nd - 2.1 3.0 0.2 10 0.7
DBDE 9.6 1.1 nd — 2.3 3.4 0.2 11 0.8
DBP-TBBA 11.6 2.3 nd — 5.0 7.0 0.5 23 2
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BEFAAE T — Y v : Y7L Abselut NEXUS 500mg  12mL
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(FE2) BHRAE L OVERRAMEL, TAERKIGEDENEHiE~=27 /v (BETK
SBLHIRE 0 1997 ) IZEO LNTZ HFIEICHE L TR L7z, BEHRIERERE O RAREE O
EYERK (1.0, 10ng/mL) & ZEaBRIAIK &2 TN T 5 BT L, 3517 & &EOIEHER
72 (s) OOSHLRENFD 345 (3 s) ZMHRAME, 10 5 (10 s) ZEERFE &
L7z,

3. & B
btk 7 o —F 4 — 1]

B lEE" #® || Lomssiv

10L/min X 24hrs 7% kY 5mL EERE O APCI
SRR sy AN RS HETR N 1.0mL
[ n(al I =R SE Bt 5 ]

IRAEUEYRIR (TBBA, TDBPIC, TBP 4 1.0 n g/mL, HBCD, DBDE, DBP-TBBA % 10 u
gmL) % 10 p L RN U72HEE & BRI OREE ITHE B RHLE CRERK AL THor L,
ZDOEBMDZED SRMENLR %2 K D72, TBBA IZEIILRNLLAE -T2 NLELTEY, H
ERMZRIY T T AR & b s, Mo 5 WEIXREZREINCGEN S LT, BIE & Z &) iR
B(CV.) DFEREFR 21T,

*2 NEIENES
N (ng) KEHEL (ng/m’) B = (n=5,%) CV.(%)
TBBA 10 <0.007 62.8 4.9
TDBPIC 10 <0.02 104 9.1
TBP 10 <0.02 98.0 6.9
HBCD 100 <0.2 98.2 9.7
DBDE 100 <0.2 91.4 7.5
DBP-TBBA 100 0.5 97.2 9.5
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IRAEUEYRIR (TBBA, TDBPIC, TBP 4 1.0 n g/mL, HBCD, DBDE, DBP-TBBA % 10 u
gmL) % 10 p L W0 L7oHEE I [ RAGEUEHFEE] 121> TRERK AR L7z, W%
BELT-HEE LTV IBEICOATHEENTRFEL, HAZ&ICHor Lz, ZORETRIC
AT EBY, THRBIIEIGRICKE 2ZLIT R oo h, 15 BRI T Lz, 38
B L 7R E ORFIIMEEN T 1 HRREE TET 5,
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Determination of tetrabromobifphenol A(TBBA), tris(2,3-dibromopropyl)isocyanurate(TDBPIC), 2,4,6-
tribromophenol(TBP), hexabromocyclododecane(HBCD), decabromodiphenylether(DBDE) and
dibromopropyl tetrabromobisphnol A(DBP-TBBA) in the ambient air by LC/MS

Abstract

An analytical procedure has been developed for the determination of TBBA, TDBPIC, TBP, HBCD,
DBDE and DBP-TBBA in the ambient air by liquid-chromatography mass apectrometry(LC/MS).
Ionization mode was negative-APCI (atmospheric pressure chemical ionization). Sample air was drawn
for 24 h at a constant flow rate (10L/min) through a solid phase elution cartridge(Abselut NEXUS,
Varian). After, the collected substances were extracted into acetone, and TBBA “Ci.. was added to that
as an internal standard. The sample exract was concentrated under a gentle nitrogen stream to about 1mL,
subsequently determined by LC/MS. The recoveries, relative standard deviation (RSD) and limit of
quantification (LOQ) of five substances were 62.8%(TBBA) and 91.4 ~ 104%, 4.9 ~ 9.7% and 0.03

~ 2ng/m’ , respectively.

Flowchart
Air sample — collection [— extraction [— concentration [—] LC/MS-SIM
Ambient air SPE cartridge acetone SmL pure N2 gas APCl-negative

10L/minx24hrs



