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#H OE RARKHR. 2REREAEHE 45 4bM GC-NCIMS R B PN LS BB KB (PB-
DEs) #iTEBAW, UBTIBY P EZRBERBMITHE. HRPEKEN 69.1%—118.3% , £ X%
HERCEY R EREN 65% —114% , FIBRYRESNTHREREN 12.7%.

X8 ZRKEE, JIBY, B, GC-NCI-MS.

ZREXER (PBDEs) 2—F/ EEAKEMA"Y . SREERLAH K. FARNEYES
w, BRMTFRSBAMITAY E. Eit, XRE S PBDEs WM XH RSB+ 4HLE. MIREH
PBDEs Ml g MAE A — 8%, BOFA—HRES, 3} H PBDEs ARYABRFRAI T H LA
AR

AMAERRKHME ., ZERBREMLBE S EELM GC-NCI-MS & fll, *JH 4+ PBDEs #17
RO, BT MUY PBDEs KR 5.

1 A%
1.1 SEZedhet

PBDEs {R & #5 ¥ ( Accustandards, USA): =R E: X Bt BDE28 (IUPAC 43 ), UYL B:%E
BDE47, BDE66, FijREX3 Bk BDE8S, BDE99, BDEL0O #i/5 R Bt 2B BDE138, BDE153, BDE154;
LR & BDE183, + R Bt 3 Bt BDE209. P4 #%."” C-PCB208, [& Ui % 4% &£ . C-PCB141, PCB209
( Cambridge Isotope Laboratories) .
L2 BEdhabm

VIR RTE 2000 KA TR 24h, RARWE, 275 HF, LEESQEDET, BLEE.
MWE/ESE (1:1) BAENMY 10g FUARYHE R #T R KR 48h, B ATHES B hn A B ik &
AY"C-PCB141 (20pl x lpug - mi™'), PCB209 (20pl x0.5pg - ml™'), FERMPINASRA AT
Bi. HHEREAEEERZKEZT 1—2ml, In10ml EEEHTENESR, BREEXERE 12nl, REF
ZEERBREMBEASH. KKA0N HIECH. 60ml & 1: 1 BEHWECKE- R B 5Me:. Mtk
BRARWHEE 1nl, ¥ A 1 8ml f/MEH, M N,IRE 200l FIEC K. 0382 47 80 55 0 K 47
(10wl x200ng « ml™').
1.3 {U&H

BESHEE-F B A (Shimadzu GCMS-QP2010), fifb2:H# (NCI), {634 DB-XLB
(30m x0.25mm x0. 25pum, J&W Scientific). FBB/F: M 110C (1 min) LA 8C - min '—180C (1
min) , A 2%C + min"'—240C (5 min), LA 2°C - min~'—280C (25 min), P4 5C - min ' —290C
(13min). HEXMH: BIKNBEE, RUSAHLE; EHEN 1.0ml - min ™', BFEEE 200C,
FEBE 280°C, #RE 1, AW, Xt BDE209 MA#RAS —MER@IEHE (12.5m, CP-Si
13 CB, Varian), FREF: M 110CLL 8C + min " '—300°C (20min), HFEH 1.5ml - min~', T
SRBEREE. SRET: ZR—LREEBI m/z2=79, 81; +REERN m/z=79, 81, 486.7
1488.7; EIHEI/RYC-PCB141 3§ m/z =372, 374, PCB209 34 m/z =498, 500; 43" C-PCB208
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% m/z =476, 478.

2 PBDEs 4} #f

HRERUBRSEAITRM (CC-NCI-MS) 185 R 47K 5> BIRR, PBDEs iR B i 8] i % R 5
By (B1). ZR-—tREXBOFERFH m/279, m/z81 ( [Br] ), WEREN
1:1; BDE209 3y m/z=79, 81, 486.7 f1488.7 ( [M-C,Br;] "), 486.7 f1488.7 X L if.
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E1 {EEBFEB GC-NCI-MS % & (DB-XLB: 30m x0.25mm x0. 25um)
Fig.1 GC-NCI-MS chromatograms of lower brominated BDEs ( DB-XLB, 30m x 0. 25mm x 0. 25pm)

ik @B (NCI) 3t PBDEs AR & W REE, {H2 NCI X} PBDEs i s MM 8K, B AR
BDE209 Z4), =R —bEREEEBAIFMER F{U8 79 f181, FHilk, KNSR ITRESHARE SR
443 PBDEs T8 (Ht#ith). GC-MS-El (BFHETHE) RUKNESHKEDEWHEXHB R,
A LR R e & RIA Y PBDEs fTRER T38, BN, F NCI R EI 454 ff LIX PBDEs 3 in#E# 6 €
PE. (A F NCI ki, EI REERMK, HHFEZE PCBs T, ALK KA NCI X PBDEs i
1547
%t PBDEs ) BRAT 6 MRERY, WEBANBHRALADARREELREMSEZ, AKX (D)
BASNERLAYHRERT K, Aok (2) BA#LTENEFLEYHEREC,.... 2R
B, ARREER, CRIRWEE, (REAR, « REERLEY, std. KR, sam. RERHEH.
{8 PBDEs ¥ 8 F m/z =79 {a 4%, BDE209 | m/z=486.7, MRS (R*) >0.992.
A/ Coai =K (A44,.7C) (1)
Aun/Coni =K (A,,..7Con ) (2)

3 {UEEHR R BR A0 S A R
LB R BB SCH 3 55 L (3 xS/N), fRIMBEE R K 0.05—0. 2ng, BDE209 X 2ng; KK
WFR: BEF 10g WY (GEZR 200ul), {EEEESEEE Y 5—20pg - g~', BDE209 3 200pg - g ™'
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4 ZTARE

FESARAREHBENLRRBTREAANRAREEF R\ LR, EWIHEEEHPN
BDE47 #1 BDE99 % # M 1, 4+ %1% 0.24ng, 0.47ng 1 0.21ng, 0.54ng, TR FHLHTPHTE,
BDE209 A& i, HEHEMTUESHRMWE (2ng).

AN (BH. SEBEEMERAADRERRERY) AkERTRIROERE, ER
AR (TP APREE S 4 12h) R BEFREMBLLR P B L-E @R m, [ g k42 6
BENLTRSBAERE. ESTERMRN, FEGETERASES, T8 B MR R A 51
R RI1FBTEAMAMERNARNELRER. Samés (SB1, SB2, SB3) = Hirb-&# i EIL
X 61.8%—114.2% , FFE AR (SM1, SM2, SM3) H Hirfb S B E LR K 58.7% —103.6% , B
LA D ECR 4 K BHCH 65% —114% 5 [H 35 R Y1 AnRE i [l 69. 1% —118.3%.

R 1 = EIARAEFR ) ECR RARXT R R E (%)

Table 1 Recoveries and relative standard deviations of spiked blanks and spiked matrices (% )

5% SB1 SB2 SB3 RSD SM1 SM2 SM3 RSD
BDE28 108.8 96.0 93.8 8.1 65.4 68.9 91.2 18.6
BDEA47 104. 1 114.2 101. 4 6.2 103. 6 72.2 87.7 17.9
BDE66 111.3 100. 8 90.4 10. 4 63.0 74.3 87.1 16.1
BDE100 102. 4 88.2 93.2 7.6 67.8 69.8 81.7 10.3
BDE99 98. 4 100.9 102.1 1.9 101.7 78.4 84.7 13.7
BDESS 102. 5 90.8 83 10.7 58.7 71.7 76.0 13.1
BDE154 92.1 76.8 77.3 10.6 80.2 76. 4 70.0 6.8
BDE153 90.0 79.3 75.7 9.1 76.4 78.8 65.4 9.7
BDE138 92.8 81.3 71.4 13.1 711 72.4 64.3 6.3
BDEI183 82.6 73.0 61.8 14. 4 62.5 80.3 62.0 15.3
BDE209 71.2 67.6 66. 4 3.7 69.8 77.6 65.8 8.4
3C-PCB141 109.2 118.3 105.5 5.9 86.4 74.8 99.6 14.3
PCB209 69.1 110.3 78.5 25.1 75.6 97.5 91.1 12.8

5 MBRPWETH

WH T ZRIC (D1, D2) FMFRIT (Z1, Z2) WYBATIRYF17 8 5 %t H #5147 PBDEs fy 4347, % 2
FUH Tt a5 R, ERE R Y018l e 83.8% —112.2% , F1102.0% ; #RKEBHAMRLEY R
ARFWERNE (FHRSD=12.7%).

®2 UIRYPATRAN SR EE M E KR

Table 2 PBDEs concentrations and surrogate recoveries in duplicate sediments

ey Dl/ng-g”" D2/ng - g~! RSD/% Zi/ng - g™ 7Z2/ng - g RSD/ %
BDE28 0.23 0.21 6.6 0.3 0.29 1.5
BDE47 10.9 9.81 7.9 2. 86 2.61 6.6
BDE66 0. 44 0.39 8.3 0.29 0.24 15.2
BDE100 3.67 3.21 9.5 0.39 0. 44 8.5
BDE99 17.6 15.25 10.5 3.29 3.74 9.1
BDE8S 1.43 1.21 11.9 0. 49 0.67 21.1
BDE154 1.83 1.47 15.5 0. 45 0.4 8.4
BDE153 2.35 1.98 12.2 1.29 107 13.4
BDE138 4.45 2.37 43.3 0.4 0.35 9.7
BDEI183 0.55 0.75 20. 6 2.03 1.36 27.9
BDE209 21.3 22.2 3.1 1338.8 1156.9 10.3

] i R34 R Ja1 i %/ % RSD/% 16l iy 3./ % RSD/%
13C-PCB141 112.2 105.7 4.2 110. 1 83.8 19.2

PCB209 120.3 96.6 15.5 102. 4 84.6 13.5
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6 BDE209 9454

B F BDE209 Al RE-7ESIOE T UM, Huk, drid D R AT R B, 5 8 4R 77 B B A
HEM. B TRAFEMEIEE T X BDE209 ) GC-MS i EMRKAE, RAS=ZR—LRBKEB
AR BB E] (180min). B, LER MK GEIEH X BDE209 #1784 GC-MS I, HRA& Eit
BELIgEE R (E2). #ERA<I1Sn HEEE.
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B 2 BDE209 iy GC-NCI-MS f& % & (CP-Sil 13 CB, Varian)
Fig.2 GC-NCI-MS chromatograms of BDE209 ( CP-Sil 13 CB, Varian)
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DETERMINATION OF POLYBROMINATED DIPHENYL
ETHERS (PBDEs) IN SEDIMENTS

CHEN She-jun MAI Bi-xian EDDY Y Zeng LUO Xiao-jun

XIANG Tong-shou FU Jia-mo SHENG Guo-ying
( State key Laboratory of Organic Geochemistry, Guangzhou Institute of Geochemistry, Chinese Academy of Science, Guangzhou, 510640)

ABSTRACT
A method for the determination of polybrominated diphenyl ethers (PBDEs) in sediments was developed.
The method based on Soxhlet extraction, multilayer silica and alumina column for clear-up and GC-NCI-MS for
final determination. Satisfactory recoveries and replicabilities were obtained. The recoveries of surrogates and
the target compounds ranged from 79. 6% —118.3% and 61. 8% —114. 2% , respectively, and the average
relative standard deviations (RSD) for the replicate analyses of PBDEs in two sediment samples were 12. 7% .

Keywords: polybrominated diphenyl ethers, sediment, determination.




