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SPE-GC-MS 75 A5 A&7 57k P 2 R IYHTT

LEEL?, 2 A3 % AL, KEHY, FERS
(1. WRET K% TEHAETRERE, BRI 1500365 2. KI5 RS H 5RBESREF PO FEEHE
MRFERERL, B 210042; 3. KFEBESKFEKRELALEE ERTILASE, R 100124;
4. BRI B WAL, W/ARE 1500365 5. bRXEFH=REFRAT, K 100037)

W R EBARMTWAERGSKPESABEENERSE, LAEBSENHLE . REH CEAMEEREESRE
{EI5KFH PCBs, EBEREABEN 10 mL WASETHAR + EER(ERL Y 1:1)BTER, 4 RFTR%
TR RERE B AR B AL TT K B M TR A9 7 IR B R B PCBs; A EPA #5147 B PCBs 554, % B GC-MS
HX R P PCBs AT R M E RO, SREZW WA EEISKE 7 # PCBs BBY 27.75 ng/L. AWk
BN PRAEIRZE N 1.6% ~8.8%, EIHE K 84% ~103%, K MIFREF] 0.014 pg/L.

XA 5K; BEBE; BHEER; FRH; GCMS
hpES%S: TU992.3 XRIFESD: A XHEES: 0254 - 0037(2009)08 - 1084 — 06

ZABEPCB) UK SR HREH FEEE CHEET BURMESREMALBENY
W, W E R IMERR R FIAR RO AN SR L E, B, FREFRLETFHREF B LEEY
B, ERN 8 AKEM KR PCBs H94 ftE R,

BEHERAPIRTS KA PCBs & &, LAERSENA BRI, EEHBEER(LLE)EER
BIR A fo B, R, ) B BOR BT, Moret 213V R AWM U0 38 5 B 4+ R 4k, SURBE AT (GC-MS)
PE T KBS 49 PR BB, KBREAEWE. (B LLE RN B A 86K R EEEH &
Kiyge, HEXEBAE BRI HREALAR, FHNBEHN ZER FR, HEF — 0B, e LRy A
2P G EER BT MEBF R MK ERSEFHRBRBEAY, EERAMERTE. BHER
(SPE)EARREAVBHERRD SEMES . AERE  EEHTFSRA, BHRR T ERGTE, £
FENS W TR PBBT I Z a0 A9, £EFEEPE(EPA)E 1995 8T SPE-GC-MS
BRI EKAKPENRMMDATTE, R, 0K PCBs MBI 2209 £ B 15K PRSIk, BEE
BT R B BT, B, AP FEERA SPE FEEBURTNT 15K PCBs, B 4 &Kk HiE %
FABERE BT T X RS AV TR E S L, FEAEE T BRI BRI ERE
HF B3 PCBs T 45 MR ; R Al GC-MS 247 PCBs 09 &, LA AT HE I =2, [ 0 3R 0 52 4R 0 47 7
R HER TR, BAB L E—FE S M5 KPR E PCBs 2 BT 7 .

1 RERHMEfESZE

1.1 {NBE5RH

1.1.1 43
S - B AL (GC-MS-QP5050A), B 2% i 40 &) il 1 ; B A ERUE B, 2H J. T. baker 247
H3& s N-1001S-WA JEFEH &AL, B AR THALA T AR ; B TR e, /R EH L3 L8 A A
W% B 3. 2008-01-07.
EETH: BR/NZ"1% B9 H (2006AA062308).

fEERM: LEHF01979—), B, BRITEA, BHEFEA.
BIEE: E R1976—), &, ITHEA, BI%E.
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1.1.2 EXEHH ‘

H®L.ZBZE. A PR N i, 2E J. T. baker 2 7 £ 7 BAK, MilliQ 48K H % ;
R RBERYY NI AE, R B TR A R AR oK BIR, s, RER &R A A 8 47, A
F L #4400 C TRHE 4 h; BERE(100~200 B ), 74, F B EER T 4=, AWM R 24 h, 28
TF#R, 130 CEREL 16 h EHEHRTE. Ao, ARk BA0K HERER. TR SCEES Y
RAAERMEE. BEFEERALE<1 um), REBEE=FFEEMHHT £, HETF 500 TTHE®2h.

PCBs(PCB28, PCB52, PCB101, PCB118, PCB138, PCB153, PCB180) #] R ¥4 tr HE RS WK (A R R BL ik /F
9% 200 ng/mL) # H R AER: R BF ST D4R 4L

1.2 BRESTE

1.2.1 HRRES5RE

REWRRETREFE KOG #AKETHRERES, ARRIFY KN pH<2, F 4 CTKEHRE
QR
1.2.2 HRHBLE

EE2HHASERN.Q AN 11 HZRIE - 49K Q Ry 111 E2HKE-FIE, %A
BRUKBES R MR R A BT PCBs REIRE N S L RN,

Cio/MEIEIL: B EPA 7tk 525200 RAZMZ B+ ZEF 5 + FR(5mL:S mL:10 mL)%f Cyg
EEITIE R (BURHIEC S + HEE(S mL: S mL) & {/ME), RJ5 L 10 mL @ AKIEBE Ce/ME, FERSE
AEFRTZATHAKEE.

HRAER. AARNENSHEABRBEEE K 1L, KL 2h NiEE Co BB, HKEST
LB E, BEA K 10 min EEBEFKD TS HE

B SRR - 56 PR VR B0 R T e A B, HE T TR R R B A R BUME, L R B R P

EVAREL . BB AR 50 mL SR+, 2 3 KMAKFR 15mL, £ 1 KIRGIEREILZE
ZLA, )G 2 REMRGRER VLR 2 min(EBR 15 KR E AN BT ITE 24 RT3, AR BT
). EHEIE, BLIRRELECALEE 5~10 cm) BRI KB BRA/DME(S~7 g BITTK
BREDBAK; TREMAEIH FREARESTRSFZE 0.5 mL, RSKRBET, A 0.5 mL ZERFHAEH
REYKET, FRIEPREEZE 1 mL, F GC-MS 547 .

1.3 GC-MS 4#h

1.3.1 @ik

EME 6% DB1(30 mX 0.25 mm X 0.25 ym) ; B HAA G HRHE 1.5 mL/min; 80 8 . KK
W BEREOR 270 C, RO HEE .80.3 kPa; HERE T R . AP WIHERE, S W EL R 10:1, #EFFE 1 oL, HER
RABRFEFER  WHBE 35 CHRFF 2.00 min), YL 10 T/min HEFH 2 160 C, BLL 20 T/min EEHAZE
290 T (% ¥ 4 min).
1.3.2 FiE&H

FREE35~400; BEF R .ELGRTEEE.70eV; B O EF 280 C; EFHERE 230 C.
1.3.3 HWHYHEERERS T

WA P 1 B P A AR 0 W R % R 4R NISTS. 0 BIE AP iRdE(E B IR, H 46 aikRE
B R %t PCBs Bk E 4.

K SMR L E B W & PCBs B IR 9 F7 1E B8 i 04 o) RO7 5 IR0 3G J0 B2 ok J8E IR B, 22 R 3 O 1 ok
BETHIREML, 454 LR PCBs BIRMFFEEWH N EIF RS PCBs &1/,
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2 SRR

2.1 PCBs HRBHSNPIHER

PCBs IR R A G 1 B 7R, ATk M
BRAMT,7 ¥ PCBs IEREBBIRF M2 5. M
PRAEY RIS N SRR L IE CAEE IR FI BRI PCBs & 5 %
RHER I, FEE A G THITON, B RE K E | M
SETHI TAEMI LR, 45 R R 1 R, S =

PCBI180

TIC*1.00

1 . 2Il ZIZ 23 2I4 2‘5
B 1 [ LLE i, FEATERY GC-MS R T, &5 ¢/ min
PCBs HItRMER MR B EM EERBRFRFMN LK P 1 7 PCBs iR bRA9 G
H, TER LR E B TH LM, Fig.1 The chromatogram of seven PCBs congeners

references at mono-concentration

%1 PCBs ARREHFHBMEFBRIBXEK

Table 1 The calibration curve and correlation coefficient for quantification of 7 PCBs congeners with GC-MS

PCBs BAK % R B E$16]/ min ERHEH (m/z) PRI T R R H 2
PCB28 19.541 256 y=5417.82 +291.63;r2=0.999 2
PCBS2 19.982 292 y=3595.42 +1061.7;r2=0.999 8
PCB101 21.029 326 y=4722.4x +1456.1;r2=0.999 5
PCB118 21.809 326 y=5157.1z +916.38;r2=0.999 3
PCB153 22.075 360 ¥y=5170.8z +1641.2; r2=0.9996
PCB138 22.461 360 ¥y=6324.85z+136.5;7=0.999 8
PCB180 23.507 394 y=7005.2x +917.04;2=0.999 6

1 :PCBs ZFIRHERE R P EBERB T BIKEIN 0.2~200 pg/L;x . FREKE;y . W05 H

2.2 EBUBHIXELD PCBs S TERIIT W

AR TE A ZERRAE R T R E EX EREBEAEW 0111 HZRIE-ZE&FK;01:1
ECt-NER. NERREEN, ECHRIEREEH, BEZHRE WEASEEAFREL S W%
it ; R BB RS IZ &AM ER, XIREEREL S OB ERIFOBHRE N, ZRERRER S WE
F, EBEFREL SRR, —HFHSHEARFHEBR. BHEKPENYHRITRER XMT
SR B PCBs, 5V ZEBURI AN B RORE L A B B tE S, W e e 5 R it &, SO AN T S5 4R e ok S fL
ERI 4R, T RE N E R B R P HRE, RMSREEEMNEE, SEFSHERFIMARY 4,
7.10.15 mL, HEH & FBUGR 3T PCBs ZXBUS & ¥, SR MK 2 iR,

BB 2(a) (b)FTE H, KB EAE PCBs Il & 45 R A9 ZEBUGH B9 % 10 mL, B3 18 2(c) 7 & i, EHH
P2t PCB28 4147 45 B % 3% /I, 3¢ PCB101 AMF 45 R 4k Wi .. &4k &, R + 1IE © 48 % PCBs
EROBREF—%, FrRlE A4 ZE0H 10 mL Pl + 1 C e 1 B 2 A9 B (R & (4 217 ks
FE G BT AL TR

2.3 SRFENRBENRRE

B1L 40K, A 0.2 mL EHKE X 0.2 pg/ml # PCBs IR AERR, 2 6 KETARMZ, i+H
T iR AR PR AE R A B R, FELAE VR 3 B AT B IR AR, 25 SR 3 B R
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2o T S —
04 8 12 16 0 g 12 — 16
VeI R / mL YEAR A R / mL

—+-PCB28 -s-PCB52 —»PCB101 -+ PCBI18
~=-PCB153 -e- PCB138 =~ PCB180

() AGLMF O (b) AEBERFIQ () 10 mL AFIA & B
B2 HERESE %3 PCBs B B o BE M S A §

Fig.2 Affection of elution solvent on the determination of PCBs

®3 HRFENERETOREE
Table 3 The accuracy and precision of the analysis method

PCBs [F & &
mE
PCB28 PCB52 PCB101 PCB118 PCB153 PCB138 PCB180
RSD/ % 1.6 5.2 6.5 6.2 4.3 3.6 8.8
Rs/% 92 94 103 97 88 84 90
DL/(pg-L™") 0.032 0.045 0.024 0.027 0.016 0.034 0.014

H . RSD X PRHEMR 2 s Rs. 5 B WCE ; DL 977 Sk A R IR .

HE 3 EH, RAZMLHET RS EIEKRE 7 F PCBs, 27 18 2169 [E it R 7€ 84% ~103%, &7
HEASABE. HTEREE1.6%~8.8%, BIKHHRAE 0.014~0.045 wg/L, AR B ZE IR A
LLE (47 157K - # PCBs M LG, A 7 ik R FE B A BB A9 B 2R, AR5 40 22 1K, 7% 2 /M & PCBs 4
FEER. :

2.4 BAKESD PCBs WRELER

TEREREBGH KM T X REH 15 KBS BEITRT LT, 253 GC-MS 2, # & 5K &+ 7 F PCBs
BT, Bd 3 KFATHE, BEIKES & PCBs BIKR VR EKE, MR 4 FiR.

Fx4 BhERBrcBsBER

Table 4 The concentrations of PCBs in the sewage samples

PCBs PCB28 PCBS2 PCB101 PCB118 PCB153 PCB138 PCB180
C/(ng-L™1) 9.2 4.73 4.81 3.89 1.74 1.22 2.16
RSD/ % 1.6 1.8 3.6 5.6 3.8 7.6 11.2

& C M LIS KM B PCBs i -4 I B R B

ME 4 TTH, BF& PCBs A Ykt mA 25, HEB K RBIREER RN ET . WEHE PCBs 4
FHEBARA B AN, PCBs S KPR EREEN TEABE. RN, T8 HRKHY PCB &
&, SRR AERER XA, FH X 4 T8, MEEE IS K EPA ## KMEY 7 # PCBs 9 5 £K
3% 27.75 ng/L.

3 &%RiE

F i PCBs 15 54 R1L B MLy R BRYE 158 26 HE i 20T 37 4 1% 15 K o PCBs 9% I BL 45 B 3
B BEAEREAMBRIE, BHoEURBKFERSE S, HXHHER T PCBs By GC-MS 4 Hd B
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FOLERHTH, B EBH AR RFRSEREMFERGH AHN + ECH, HEY 10 mL. XANK
LBy SPE B &b 78 % 4 K& GC-MS Wik & 4, M 815K § 7 # PCBs R EH 7, B8 87 27.75 ng/L.
B EAMARRE, BET A F TN IRERETE 1.6% ~8.8%, B HLE 84% ~103%, A7k
4347 PCBs B4 MR 7E 0.014~0.045 pg/L; 5 LLE-GC-MS &R R T 15K 4 PCBs M L, 77 %
A B e 0 B R, 3 ELAR W R MK, M4 R 9 A S PR M AR S i B R, B s U416, ke
FEEMRE, MTEREBRSARE. BEl, M FEESKRFRE PCBs WA, £ FEWRET.
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Determinations of PCBs in Municipal Sewage with SPE-GC-MS
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Abstract: The optimum pretreatment process is especially required in order to get the exact concentration of
PCBs in municipal sewage. In the paper, Cg solid-phase extraction (SPE) columns were adopted in the
enriching of PCBs in Harbin municipal sewage, and the target compounds were extracted with mixed
extractant of acetone and n-hexane of 1:1 in the optimum dosage of 10 milliliter. And the extract was further
purified with sulfuric acid, silica gel and anhydrous sodium sulfate. GC-MS was applied in the identification
and quantification of PCBs in sewage samples, and seven PCBs congeners recommended by EPA were chosen
as the exterior references. It indicated that the total concentration of the seven PCBs in the sewage samples
was 27.75 ng/L, the relative standard deviations of the method were in the scope of 1.6% — 8.8%, the
recoveries were between 84 % and 103%, and the lowest detection limit of PCBs was 0.014 pg/L.

Key words: municipal sewage; PCBs; SPE; extractant; GC-MS
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