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Polychlorinated biphenyls in beijing atmospheric deposition samples
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Abstract: Four Beijing atmospheric deposition samples were collected, which included three total deposition samples and one wet deposition sample.
According to EPA 1668 A, PCBs were analyzed by HRGC-HRMS. The TEQ average levels (range) were 5.52 (4.47 ~7.08) ng-g 'and 2.27 (0.55
~5.43) pg-g~! for the total deposition samples. PCBs concentrations in the wet deposition sample were 15. 02 ng g~! and 2.87 pg-g~!. TEQ in
Shougang was higher than other 3 samples. According to the average year atmospheric deposition in China, PCBs deposition flux was estimated to be 67. 9
ng+g ™" and 27.9 pg-g~'. Congener 77 was very high in Shougang sample and differed very much with other three samples, which maybe due to this
special polluting source. And congener 126 contributed the most percent of TEQ in all the four samples. With the chlorine increased from 4 to 7, PCBs
homologue concentrations decreased in all the four samples.
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1 5| & (Introductions)

ZEHAR(PCBs) B—R AT A BB, IF
A A 7 2 AR TR 6 R A A R A TR
BIRHER F R 2 ARE. 3 AR5 H #) PCBs
e KPR ERE, S5 KK K MEGY R
IR FIET, B R RREEDWENAE
W, A R R =BUER. B, PCBs #310(HA
A HLIS Je 4 (POPs) ITE R /RIEEA L) P EMTE

BELTWA : bt HARPEES (No. 8000001)

LB EE (WL 1), ¥4 PCBs B3R BT X K& A
RREE EER R T A% 2 PCBs B0 #T. £ 1 5%
T ENTREH IUPAC 45 Mt 4 & H ¥ (TEF).
KEFIERYMER—BA 3 FER, . T8I0
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&, X — 8, KA T PCBs f K[k ik
R, RRE PCBs MIEMBMAKRE

HEEREZ— (Hoff et al. , 1996) . HHBIIFE
BT KT T (Tan et al. , 1999).

%1 ¥IE% PCBs iy IUPAC S .4 R TEF &
Table 1 IUPAC No. , structure and TEF of Dioxin-like PCBs

IUPAC %% 2y TEF IUPAC 45 &t TEF
77 3,3",4,4'-TetraCBs 0. 0001 123 2',3,4,4' 5-PentaCBs 0.0001
81 3,4,4',5-TetraCBs 0.0001 156 2,3,3',4,4',5-HexaCBs 0. 0005
126 3,3',4,4',5-PentaCBs 0.1 157 2,3,3',4,4',5"-HexaCBs 0.0005
169 3.3'.4,4",5,5 -HxexaCBs 0.01 167 2,3',4,4',5,5' HexaCBs 0. 00001
105 2,3,3' ,4,4'-PentaCBs 0.0001 189 2,3,3',4,4',5,5"-HeptaCBs 0.0001
114 2,3,4,4' ,5-PentaCBs 0.0005 170 2,2',3,3',4,4’,5-HeptaCBs 0.0001
118 2,34 4’ 5-PentaCBs 0.0001 180 2,2',3,4,4",5,5 HeptaCBs 0.00001

* JEE TR FI2% HESE PCBs BHERLIR PR SRR

%f PCBs R ULFERIBT LA B T34 T ## PCBs
MRS 3, AT T MR ENTE X 2R E K

BB ER SREFEASYENEE, FREN

KIS Gz R ANERE 5 (Hippelein et al. , 1998).
Wik & H Rixt PCBs WIBF R A £ & e KK MK
PCBs 77ER L (FREKE S, 2000) , & X+ K SRIBE
AR (FHEE, 2004), HERRKRFE PCBs &
BN E (RS, 2004) . AR ELTA
[7) b K SRR 7 , F A HRGC-HRMS, 2 3¢
& EPA 4 1668A 771k ( EPA,1999) 43-#7 il ag K A i
PCBs &8, AR 2 NE3E PCBs SR R R R)
2 JRUFFAE .

2 3RI8%B4 (Experiments)

2.1 LBEARA

A% : Y 7 2 Y ASE ( DIONEX ASE-300,
£E) ; B AR 3% HPLC (LC-10Atvp, HA 5
H); L. 4 B PGC ( Hypercarb, 100mm x
4. 6mm, Thermo Quest Hyersil ) ; K 18 & 3% {X GC
(HP6890, 3% H ) ; & 4 B & it 1% {{ HRMS (JMS-
700D, B A& ) ; 3% & & DB-5 (60m x 0. 32mm x
0. 25um,J&W Scientific) .

K F: PC-PCBs % %) KW #& ( Wellingtong
Laboratories) ; % . IE O 6% . 8 e MR (R 5
%); %45 (— WE 3 %%, Wako Pure Chemical
Industries, LTD, HZ<) ;EEHE (100 ~200 B ,HF 515
BT 4 7) s IES KK (B R 100:9 WIEDS
KT RY , HE).

2.2 ERF®
2.2.1 BERE RIS RAESRELRK
2 AR REEWER M Db KA. ki

BB, R R R BEAER T ( > 9m) , FFRIE
H—ERHENEE(>1.5m). MITHERER (B
i) R AR IR K. BUTRRRE S A BRI
Mep R REERIESAMA 1mL “C-PCBs 4L R
B RETE N - OBEBRFEEHASR, ZHA
AR EA 12em HIEC BEK, LU RHEA R
HITTREBR SR E. BT B L4 vk, A 300mL
ERCERER(CRERR) , I BN IR R
BHEWE EZREL IR REEIDRIE 2.
%2 LFEASAEERERFEIIR
Table 2 Sampling records of Beijing atmospheric depositions

RS SRerEs A X8 SRHeeT[E]
AD, EER%E MEIEX  2005-11 ~2006-01
AD, R AEENER ARWUEK  2005-12 ~2006-02
AD, bR MWHEK  2005-12 ~2006-01
Sn R K% WIER  2005-12-31,2006-02

222 BHEAE BRREZNE,EEHIRE.
BERMNE KR E. AR ERZBETE, BR
. BB IR R E. T #1T ASE 2B —
W H,S0, 4038 A R § L —HPLC /3B —E
AE 20pL, A ES WARE , #47 HRGC-HRMS i
(24, 2003).
223 whExE AEFG-BRIWMERLS
mLemin~"; B R 1pL. DBS HFHBBEF:150C
{74% 1min, A 20°C- min "' FHE FE 185C , f£#F 3mih,
FHLL2C - min ' FHEE 245C , {£4F 3min, BSFLL 6
Cemin ' F+ B FE 280C, £+ Smin; HFHEORE
4 280C.

R ASE <1 x107°Pa; HERERN
38eV; B FALHL I S00uA ; ET S5 IE B 4 280°C ; fin
HEELE N 10KV B8R B 7 Wil ; 43 B > 10000,
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PFK JE& & {i. | F H A JEOL Diok V2. 02 #171%
EAb3.
BE TR EREMTHELR(TEQ)
TEQ= Y (C, xTEF,) (1)
A, C L TREH PCBs {7 &, TEF, 9 4H NI
TEF {4.

3 R (Results)

3.1 £EAF

#3 B R KK ULMEHE G PCBs S EKF. B
EA M BUERES PCBs S B RS, HKEH R
& (AD,) {8 AD,#% 5 i) TEQ 3T & TH B 3 ME .
IS ERX — Rk e A X B E RITHER
FIYY R EBRRIT & T T UL R PR ( Christoffer
et al. , 1994; Paolo et al. , 2005) , A XHE R S5

AT
%3 LRASTMRS S PCBs &1

Table 3 PCBs concentration in atmospheric deposition sample

BRRS PCBs &8/ (ng-g”') TEQ/(pg-g™')
AD, 4.47 0.84
AD, 7.08 5.43
AD, 5.02 0.55
Sn 15.02 2.87
B Sn ShF-13 5.52 2.27
3.2 EHik®E

BACPR I DR (45, 2003) L& 4,14 R
ZWEZE PCBs i) [E1 %3478 EPA 1668A ZE5R i il
HW(25% ~150% ) , B3R AT {5

T4 KSTBEERRUREHEYE

Table 4 Recovery of clean-up standards in atmospheric deposition samples

o A
i 81° 77 126 169 105 114 118
AD, 103.6% 69% 89.9% 1% 79.1% 76.4% 81%
AD, 99.3% 71.5% 96.7% 92.3% 90.3% 79.2% 85.1%
AD, 97.9% 79.9% 98.6% 88.4% 88.1% 86.6% 90.7%
Sn 102.9% 83.5% 134.7% 86.7% 105.5% 96. 4% 88.1%
[=] i 2
=]

Feah 123 156 157 167 189 170 180
AD, 79.2% 79.7% 76.3% 78.8% 51.7% 64.1% 66.3%
AD, 75.6% 73.9% 80.9% 59.3% 3% 55.1% 50. 6%
AD, 86% 89.6% 87.1% 89.2% 75% 77.5% 77.1%
Sn 78.5% 70.9% 96. 1% 64.4% 51.8% 49.8% 60. 4%
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4 i}i£(Discussion)
4.1 RBRABERNLERNB N
PCBs H4MH7 22 % B0 5 R SRBEG 2 K 4 T iL "
[
BT BRI B (0 AL O, A FLA 2ok o AR ISO:

) AMELURE L BR. AWK H, S0, 4L B R K53 F A B
YRGS, RERX B TIHRMER F .

AR T RAWK H, 80, 4 28 5 1 R A&
H,S0,4b ¥ %t HRGC-HRMS 4317 % Hy #1) , €235
EE 1. EA R, AL H,S0, A0 EAM &S, &
PCBs BHyikig A&, % LA 455, BAS HRGC -
HRMS HEHRER. £33 H,S0, B R ER S5
MR KK,

dudl

H1 ASELERZH,S0,0EMEMEELE(a RE%K
H,S0,4b3 ,b. ¥k H,S0,4b78)
Fig. 1 Chromatography of atmospheric deposition samples being

(a) and not being (b) H,SO, treatment
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4.2 NBAEHLEE

R EZRIFE B R(2004 F£hEFFEREAR)
AR KRS DT HE 12.3 gom 7 m ™ G54
F3EE, Ak fAiHdb R PCBs KUK E &
(Deposition Flux) %7 55.0 ~87.1 ng*m >m ™', TEQ i
B46.77~66.8 pg-m >>m™  FEEE 5K 67.9
ngem >m ' f127.9 pgemm™', 5 ICER{E A LU Ab
FRIRAKF(ES).

HRAE KA RESMT TERREEFER 4
~7 f2E % PCBs Bk, B AH 4 2 BR AUl
R, RIS SCHY L R BEE N 2%, H R B EUR
FRETEEK PCBs RSV RAN, FHL
WFHIEI RN

£S5 EHHMEFAR PCBs XS ER
Table 5 Atmospheric deposition flux of PCBs in other countries

PCBs RS UIMEEE/

EFRfX (ngrm-2m1) E = PN
BAXE 29.2 ~3583* Isamu et al. , 2001
% & Delaware River 0.0435 ~11.0 Lisa et al. , 2006
pif: 9.17 Elena et al. , 2005
HEILE 1x10° ~3940 x10°  Tei et al. , 2004

* 3 TEQ 3% , B4 4 pgom ~>m L.

4.3 A

LRSS TURERE & o PCBs 4 A E A 2 ~
4, TUPAC 47235 118 105 177 ) PCBs RS BK S
By 3 FhE I3 PCBs (& 2). {H AD, #£ &t , SR 5
7T HESERER, XTRESERNX RS RER
%, HEHEREMFIEL. HEB NSRS K 77
#) PCBs TEF 1R/}, AD, ¥ & TEQ A RAFE S5 HE 3
MERFEEREAR, BURSH 126 LEWH
TEQ 5= (& 3).

WAD, BAD, OAD; @Sn

ég |Z o [T i N 11

77 81 126 169 105 114 118 123 156 157 167 189 170 180
IUPAC %%

B2 deSASTEER T PCBs AR

Fig. 2 Concentration patterns of dioxin-like PCBs in Beijing

atmospheric depositions

FEEBAEE FHM 4 AR E 7, REGE B

WAD, 2AD; DAD; @sn

77 81 126 169 105 114 118 123 156 157 167 189 170 180
IUPAC &5

B3 LHASTHBESMAEIEE PCBs TEQ fiLLHI
Fig. 3 TEQ patterns of dioxin-like PCBs in Beijing atmospheric

depositions

= TetraCBs BPentaCBs
®HexaCBs GOHeptaCBs

80%
T 70%
X 60%
5%
s 40%
E 30%
o 20%
& 10%

H4 JFRXSTBEEF PCBs EkikHI LB

Fig. 4 Homologue pattems of PCBs in Beijing atmospheric

depositions

EUZHERAEE (E4). XBRT 515 3kEAR
%4b, TetraCBs 4+ F & /M, 5 HE R AN R EE
(4 :HexaCBs #1 HeptaCBs ) ¥ L {71 18 Z2 48 K 7]
RERIEEENFREZ — (Yiicel e al. , 2005).
TERHAHR, AXHRETIR 4 MRER
MR TR UTRRE &, SEXE R R B AL m T RS
PiFEH PCBs MTS 2. AXEX FEEMT —
SRR THE, F RS N EEM I T A,
FHRES AR, RAMET ENER.

5 #5i8(Conclusions)

1) ¥k H, S0, Ab 38R S UTRERE & 0 T HER € &b
HARKUIBETS Y PCBs BAE % L.

) E KK BUTREHE S PCBs S &0 4.47 ~
7.08 ng-g™' ,TEQ 3 0.55 ~5.43 pg-¢~', MUTFEEE
i PCBs f94 & 4 15.02 ng-g™', TEQ X 2. 87
pg-g ' MBULKEAE S PCBs & B &, K2 & Wk
wn(AD,).

3) ML KRR EBHIEMEE PCBs KK
DR EE X 55.0~87.1 ng-m™>m™' | TEQ BAE R
6.77 ~66.8 pg-m >-m™" FHEHHH 67.9
ng'm *m ™' f27.9 pgom o m”', HICEREA AL
FHAKFE.
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¥ ¥ W 27 %

4) IUPAC %3234 118,105 #1 77 {#j PCBs & 3
MEERE AL M PCBs,90% i) TEQ B4 5
126 #y PCBs 4 4. AD, 4§58 77 i) PCBs S B &
BESIR A LB, BEE BUR SR 40k 4 e 7,
I & B B R A
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