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BREER-SBEHAERAL-SEGE
RFREZNELRIAREPHSEHE

Hax FAR HE AFE 20 45 F4EF
(AT WK P BRICAR , WA MR L YRR T SR SR BT B A S5, FHil 316021)

B E RAESEERSBEAAZERSLS MM E TRIR Mk, &7 T RSl E RS L8R
P 7 FhiE Rtk £ K3 ( Polychlorinated biphenyls, PCBs) B A1k, ARIEEIWEME@ , R E LB E SR NE
H,50, H AL TR, 33 0 B A R BUR Lt 72 PR B R R X A R B AT T Ok, SR BURER G E A £ 6%
WiE, {0 150 mg N-N 3 Z % ( Primary secondary amine, PSA ) % B3] 347 43 0 B AR ZE U446 (B — 254
£) , BB SEE W H,S0, ¥k, 5K 100 mg PSA W BT 4 SRR R BUS L BRI 4 AL ) . %
AT E AR BV L RN 5 min, RTALERM RS ERE ., SREY,E 1.25~100 pe/L REEERA,
7 % PCBs METHI AR SR BE R RMEAR L, HIE R EON 0. 9990 ~0.9999, 4 H R H 0. 02 ~0. 03 pg/kg, G2 F#
WAL — B AL, 7 7t PCBs S [ # BEINBR K S IO 53 514 72% ~ 107% 1 88% ~ 115% , 4 X 4% 4 25
DA 3.5% ~5.8% 1 3.7% ~6.9% (n=5) , B BB AT FHLURRRFEH - 5 rE BB H R RER
R, BRMES RS HFRARET R —B . ATERAIRE, B, BE TN, REUE H0E BT
BRIV H IR Ve T PCBs M E B ESR

XER EANER; SBEMAERRL; SRR FHERNT, SEBE; 1%, KR
1 51 &

Z Bk (Polychlorinated biphenyls,PCBs ) fi: h—FhSL B i H5 A WA HLIS M Z A EK KR
+ 38 R EYAR ST TR, X ARABIRE SRR, SRR S | Y AN R A
LTS A0/ TR I GBS Y R K AR B VURER AR DS E AR E T RS TR
RIAL T, T2 B T M A0 BBARHIN T AL TR R 458, 2 A f Bt AR S TR M 1 K R, 2
2001 4F 5 A (A S BHREE A1) 12 FE e lis ez — 1Y, R9E PCBs EZ L IS4, Bl T H
FAEMBUK SRS SRR S PR EIFHE, TEARIRR PCBs G h T B M EER
R AR AR E R, Eit, /e S SR Ve PCBs A T4 EEME L,

HA, EM 4 £ ER ARG FR. R RIBB(SOX) ™ B BB (USE) ) 14 ik 45 B % B
(MWE) ® 1 hisiis MZE B (ASE) " I R pkae i () W FOK BB SRR, A1
H,S0, % 1k ¥ "7 | B A 2 B (SPE) ™72 M B 9 0 A (GPC) | [ A 1 R W
(SPME) U1} Tji 25 [ MI#3E B (HS SPME) ") 408U 13 B ( DLLME ) ') % — f g i Fode 4k 7
v, R AU (il o AR AR I SO 03 TR ORI S B R v S R 84T + R e
PCBs &30,

IR RAE SRR T 2 BUALER K v ik TR U AE S b PCBs BREB MO C 4, 40 AR AE L
(DSPE) HAtRE 4 4 (BE AN ARME L0 E, BB AR MRESMINEN T h &
AN R ™ 7 B B BT ¥ AR SRR IR E K 2 R A RS ER S T SRR R B PCBs 43
Briedt . ABT ST AR A I 2B A M 2 B AL SN 8 2 TR R I 1 ( GC-ECD) 1l 5 + 48 5%,
JETRH 7 Fp“HE R PCB” 4K ( PCB28, PCB52, PCB101, PCB118, PCB153, PCB138 PCBI180) & &,
BUS T BB BIRER , i — S 2 R R K TR BT M EEE T 56,

20150707 Wik ;2015-11-16 #3%
AR ERBRPEEES (No. 21407127) FHILAE B AFHEH S (Nos. LQ13C200004,LQ14B070002 ) ¥ B3 H
* E-mail; yuanming_guo@ 126. com




14 WAES. EFEER-EE MR- AT TR E L REURR R SRR 89

2 ZEHS
2.1 BSHA

GC-450 S i X (£ Varian /A7) , AL E B FH KA #5 (ECD) , Varian Star50C 35 TAEY .
KQ-500B BAHZEBL (FBM EABEFRIEARAR) ,MS2 BIER 34 (£ H IKA A7), Centrifuge
5810 i # B4/ (#EE Eppendorf 24 7]) ,R-215 figks B4 & {X (Bt 1= Biichi 23 7)) , Labconco ¥ ¥ T4
HL(ZEH Labconco A7) o N-TRAH:Z —HEWFf 57 ( Primary secondary amine , PSA , 4% 50 um) | C. BB
(RifE 50 pm) , ¥ B _E@ZEREUERERA A,

7 M EZFBEIR S PRHEE R (2. 0 mg/L,SB05-174-2008 , R B ERERAFRIBUE I AT ) 5 B IEC
Yo (fa et , A ERAFERFABRAE) ; /K Na,SO, (L4t , H2h 4 A FiANAE B A, & AT
S50CHtEE 2 h) . 7 FEEBCKIR SRR AW (100 pg/L) :B0.5 mL 97 # B EBRB SIRHER R,
MIECHEEARZ 10 mL, FLHi B 100 png/L MRS IRHER AW, T 4°CH#EF,

2.2 fif&e

CD-5MS E£4HES A AI%H (30 mx0.25 mm,0.25 pm) ; FHEF R FHEATRERE,0.75 min J5
SRR 50:1; B BARS(99.999% ) ; HiE:2.0 mL/min; #HHEOREE :260°C; ECD Kl %R
B .300°C ; BFEFB LM AEEEF 120°C ,/£3% 1.0 min, 4 10°C/min 7+ 200°C , B L 2C/min 7+ &
240°C , &5 L4 15°C/min F+ 3 270°C ,{$4F 1.0 min; EizF7EF[E 32 min; FFEEEEFR .1 pL,

2.3 EWHE
2.3.1 HRIRESHE PHREMDRFREIE A LR L SRS IR, Ak
BEENFHTRIEREFD AEAEHEXRBEAEZRLRE,

B RIS B T H AR T8,24 h BB AR S BUE , SERUDSRE S B T 18, 8 TR ST R

S, i 100 B AR, BT TRSNGF,
2.3.2 HAEETAE  EFHFRE10.00 g FFRRE, BT 50 mL .08 P, I0A 30 mL [EC £, ke
2 min, [l 480 W HERTF 30°C &4 T 425 B 30 min, BT E M A K HE S PR ,6000 r/min &
BB S ming BEVRFIIA 2 mL ¥ H,S0,,#5% 2 min, B &2, 5K TR H,80, ER, REFTE,
A] Zychnyk H,S0, ¥k, Evk H,50, Ff, 30 g/L Na,S0, WIEER IF O AR BUR £ i, RBUR
2T7K Na,S0, /K 35CHEHELXZET , A 1 oL FORB#, BB ES 100 mg PSA HEEELE
F, B AE 30 5,6000 r/min EEEL 2 min, U1 pL EEBRHTI CYRBOREA T AE VN, TFHK
H,S0, #bAE B, RFMA 150 mg PSA M)

3 £R5iViE

3.1 EMANMER

FRGHEB R RBRSEEWETO RO R R, OB nE s M E R
FBIG TR R ZE B AR AN AR BUA MR B o 7S AR B A RE AT SR 5 H A 2 B AR AL A T 1
PR EEUE Ok, B RA SRR (M EE BRI RS, BRTAHBANER L REURRTEZR
PEREAEALOME. HEFE, AP FREEERE REBEER HHBURTR B 5 RBE
3.2 BUFAHERE

GPC ¥fbi &t B 5%, AL BRI, LR THAE R BB il o 1M A3 RO TR &S (&1 R Rl 3R 1L
FERCK AR, EBUR B S B, EBUS B SR RMEN R EREE, ZWRERAFE IR,
H EAASAE BN B8 L 3 T B AR S AR, U AUSE 2R -TE AR B, 4 BRIV D 38 B 3 B3 5 1) SR oA
RS, 3 TR R E AR B MR, B £ RN .. B, X F SRR
KR RS RS R A H,50, b5 BS & BAAFRUFL, K H,S0, B bik ol LIBR 25K 250
8 B RFT WA, BIRLH ZBRT PCBS2 & T, A iht PCB28 aH T, BB
BB (EIRVER 22, T AT BRI ML . R UE (BB R , RE B , RNE S it B AR AL 3,
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4 &

5K FHIE B e 7= I 28 Uk SR B - SR BRI U8 P i 2 B, FF AR B SR BUR I B K T B B 75 Bk
H,S0, B4k, FER R4 B B A BSR40 S , #E4T GC-ECD 4347, LB REFN, YEBUREALE
FE A, P BB G B ) PSA MR B 51 S B AR BE 2 Hot B0 AR R B AL , 725 T - B ) A R4 AL T B84 o ¥
H,80, HHb 2R, FOMERE RE  REER EREN, IRERS ANBE, S THEERLH,
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Determination of Polychlorinated Biphenyls in Soil or Sediment by
Gas Chromatography-Electron Capture Detection Combined with
Ultrasonic Extraction and Dispersive Solid Phase Extraction Cleanup

HU Hong-Mei, GUO Yuan-Ming* , HAO Qing, SUN Xiu-Mei, JIN Yan-Jian, ZHONG Zhi, LI Tie-Jun
(Marine Fishery Institute of Zhejiang Province, Key Laboratory of Sustainable Utilization of Technology Research for
Fishery Resource of Zhejiang Province, Zhoushan 316021, China)

Abstract A simple, rapid, efficient, sensitive and low matrix interference method for the determination of 7
specified polychlorinated biphenyls (PCBs) in soil or sediment samples using gas chromatography-electron
capture detection ( GC-ECD) combined with ultrasonic extraction and dispersive solid phase extraction
(DSPE) cleanup was described. The step of concentrated sulfuric acid purification could be chosen flexibly
according to the color of the extract, and the kinds and amounts of adsorbent were optimized. If the extract was
basically colorless transparent, only 150 mg of primary secondary amine (PSA) was used for DSPE cleanup
(one-step purification process) , otherwise it needed a purification for the extract by concentrated sulfuric acid
and 100 mg of PSA for the DSPE cleanup (two-step purification process). The whole DSPE cleanup process
only needed less than 5 min, which significantly shortened the sample pretreatment time. The linearity of the
method ranged from 1.25 pg/L to 100 pg/L for 7 PCBs, with correlation coefficients ranging from 0. 9990 to
0.9999. The detection limits for 7 PCBs were 0.02-0.03 pg/kg. The recoveries of spiked PCBs at different
concentration levels in samples with two-step purification process ( concentrated sulfuric acid purification and
DSPE cleanup) and one-step purification process (only DSPE cleanup) were 72% -107% , and 88% -
115% , respectively, with relative standard deviations ( RSDs) of 3.5% -5.8% , and 3.7% ~6.9% (n=5),
respectively. The performance of the proposed method was compared with national standard methods on the
real water samples (i. e. , soil samples in certain vegetable patch of Zhujiajian, Zhoushan, sediment samples
in waters of Daiquyang, Zhoushan, etc. ) and comparable efficiencies were obtained. It was concluded that
this method could be successfully applied for the determination of PCBs in soil or sediment with good accuracy
and precision.

Keywords Ultrasonic extraction; Dispersive solid phase extraction; Gas chromatography-electron capture
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