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Abstract

Polychlorinated biphenyls (PCBs) are a class of organic compounds. The PCBs in surface water of
centralized drinking water sources include PCB1016, PCB1221, PCB1232, PCB1242, PCB1248,
PCB1254, and PCB1260. This paper uses liquid-liquid extraction combined with gas chromatography-
electron capture detection (LLE-GC/ECD) to determine the content of PCBs in surface water of cen-
tralized drinking water sources. The results show that this method has a good calibration curve (R >
0.995) for the determination of PCBs in surface water of centralized drinking water sources. When
the sample volume is 1.0 L, the detection limit is 0.0008~0.0058 ng/L, the average spiked recovery
rate is 99.5%~120.0%, and the relative standard deviation (n = 9) is 0.6%~4.3%. This method is
characterized by simplicity, high sensitivity, and good repeatability, providing a reliable analytical
method reference for environmental monitoring departments to conduct routine monitoring of
PCBs in drinking water sources.
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ZH@BIRK(PCBs), & —FKANMNEY, HEETHENE DS ESMNIMUARS . gt &P 4 i
s, {E%%Wﬁ/ﬁﬂkﬂw& RE) 2, sy, s SR PR3, R R, SRR
RIVEMAIR[1]. 2 RBAIEH 209 FACEY RIS M, B R, B0 MoK B 14 DL 7%
%ﬂéfﬁiﬁ)\i%%iﬁﬁ%ﬂzkﬁ%ﬁ*ﬁ%ﬂ&w, W KA ST R (2], BA RIS M DL
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JEAREE S P AiE . thE 5 T AR A A bR e SN LA A A B YIE 275, 2 & ORTE 1 *%&F Vi
3] XTRR k. MARAT R GsEThfe. FEIEA RN, HEAGAEFEHEMSmTE. Suatt4]. 2%
IRZELE GB 3838-2002 (Hh 3 /K345 i b vk ) EP7'\]5:’%43iﬁéli/ﬁ’fk)ﬂ7Kﬂ§i’@i@i%7kﬂ?f@%nziﬁH, (e
PCB1016. PCB1221. PCB1232. PCB1242. PCB1248. PCB1254. PCB1260 -t#f, #iE R4 AN 0.02 pg/L
[5]. HET, WEKAEZEBER TS, GB 3838-2002 (i /KM B EARvE) M KFIE K
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MR At T AT SR T TS % .

2. LIRS
2.1. X3/, FEHAIRF

BIIRAA: PR HIR G Agilent 7890A UM B, R AT/ /MZERE 11, Ho i HL T4 506
M #(ECD); Agilent 19091S-433 HP-5MS 30 m x 0.25 mm x 0.25 pm AR, MEITS2S: 5. 10,
25. 50 100, 250+ 500 ul 1 1 ml; Znide-=F: 2L; 4 H DB AR B & — MBS ie = 0 FAER AT 4% o

B, 2% >99.999%; PCBs bRl #: 100 mg/L (IE 2EiA7), Accustandard,Inc b Fidfifs £
FIE CbeM B A i B R 5 mg/L PCBs Rt AT IECbt(tailhal); WEICRES): SAes oK
TR : SR, (ERRTR S 3T 400°CHEE 6 h, A H G ORAF T3 R, AT+
Ry PR RREE [ AH /M

2.2. (UB/SHFH

AT 5T R FH B % H 13 3R M 23 (ECD) ) Agilent 7890A “SAH (il RGE AT /04 . (il 73 BSE Agilent
HP-5MS B A F4(30 m x 0.25 mm x 0.25 um, FF5: 190918-433) L5g ik, #HIEHA AR
(99.999%), ViEHEE T 1.0 mL/min. #FERGRE AN RBE, HFEAER 1.0 pL, ZEFE D S50
FEHERELE 280°C . FEF AL E LW R : FILRIRE 100°C (LfREFRTAE), LA 8°C/min R ZE 180°CJ5
SZRILA 5°C/min FF 22 220°C, £ 45 B ARFF 20 min (1% PCB1260 [F] R4 73 Wi R FFIS (B 2E 4K 22 60 min).
LI AT AR E R B A R G W AT R s A Z SRR, FAE IRRETE 0.6 MPa i 8 3l il L.
RGTEAIIEA B G PAT R R e R, FFLRIZAT 2~3 /NI BATIINE 5 AR TR E AR E7E 300 pV LA
T, BN RGHERESEFT A 0T RS0 AE ZE R J5 77 r AT RS T o

2.3. ¥

2.3.1. HERRE

SKAF RN EL IR VG e B L AR BRI, SR F AT SRR i, AR5 Kbt FiH
PIERE e — Ik, e =& R BEaIE CReilve—Ik, 400°CHET o PRI F SRR B B AR i S N
1k, AR R VEGRFER . SRR — NS E A, & 10 MR TERE D PATRE. KK
BEJG NAERE I BT BIIG ERRZS, 4CHATE. WK E R, ARSI 80 mg B/ CHERHN -

2.3.2. ERPRTE
FERRTE 4 CUKAR R AT ARAE 7 Ko ZEBUS AT, FER AT IRAF 40 K(<—20°C 41 T REEAEI)

2.3.3. WERHIE - WRZER
TURE AT AR R 77 2R P VR, L D L ) P 400 0 7 T A AN TR TS TRV 70 R Vs A P AN [ Dl idh AT 4 B

A0 LR B B 3 R A ), G R 2 RS, ARSI AR, AL 1L KFEEIN 2
L 9202, N 30 gNaCl, #2HRHE B2 NaCl 564V . 4500 inA 60 ml 1E Sk, PRI 40
mm, #5260 ¥/min, FEZEHAFI S min, a5 AR SEAERORE 4, I A KU AT RSN
HAR AR S BUAR g, B, #E 10 min, WEEN TS, SSBUARK, SECEIUR
e, AR B IECKH, =AM . ARSI, FAKAF A 60ml Ec
be, BEHE 2 R ERBEZERGIRE. &3 3 WIE R BGR .
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K, AR A

KA HUAE 08 B IC R BRI A, W TR, ZWORAEE 0.5 ml /o, ¥688 BIERE/ M,
AR/ B IR CUbe ik, DR 2l R M, FIECHEE A S 1 ml, 347 GC-ECD 73 #r.

USRI, T ESRANBEEN . B0 R UR. BB IR T BUSPTAR  B . ATARAE AL
RS R FIE & LT X TR FLAIRE S, AT RATEZKSF 5 17 P B e 43 50 B et e e 4
ZorR s THERF ALK WK, R R X TR EEE AR S, AR IR S RO B
Blrh, BEAT B OB, SKIRUE I ZIERCR R HAA R W n] LUK LMo a5 OB v ok, ALkl
T B RAHUZAIKER RN R o R0 J50E BORAT R, (DG T HEFE X S0 AT REANACE Y o 38 AT LA 353
LB E I, DAEBRIAR . BB > 1%, fREERE D&, 708 e W ERE Bk Tk
BEATIREL
24, FORERGAVSH)

Ji B E N 5 mg/L PCBs (PCB1016. PCB1221. PCB1232. PCB1242. PCB1248. PCB1254. PCB1260)
FrRuEAd VAW 20 B R bR Ad P VAW 10 uLy 20 ply 40 pL. 80 pL. 100 uL FH EC ki EAF 1.0 mL,
BE 75 B N 50 pg/L 100 pg/L. 200 pg/L. 400 pg/L. 500 pg/L Frifk £ 5 5 B JE .

T 1.2 AR HT 261, KT 5 AN BER T th 2 2R H A ot IR B2 B ey R FE AR TR e, AE 4
P PCBs frQUEHESE 3 NMEmESHIHATERE, BX 3 NMEREEES RN PIEAREERSER.
DA H AR ot Bk B AR AL bR, I TR NN AAhR, R ST hRiE 2R

3. BR 5118
3.1. IRBFEEEIEE

FEATHREMERIZFA T, Bfsea i e E W 1~7. gl 1~7 aT5, 7 Fh 2 SRR IR B H 70 2
KUt
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Figure 1. Chromatogram of the standard sample of PCB1016
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Figure 2. Chromatogram of the standard sample of PCB1221
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Figure 3. Chromatogram of the standard sample of PCB1232
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Figure 4. Chromatogram of the standard sample of PCB1242
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Figure 5. Chromatogram of the standard sample of PCB1248
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Figure 6. Chromatogram of the standard sample of PCB1254
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Figure 7. Chromatogram of the standard sample of PCB1260
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w2, HRIA

22 R P AR 7 Fh PCBs, #IBARMEVE HI 168 TR, WHKEE S84 0.040 pg/L 191 L 2[4
ket AT 11 IREEHNE . IR, EARXOTHETER R Bl 4 F0EH RAE AN E T
R, BH

ROL = 4x MDL
MDL =t(n—-1,0.99)x S

K MDL—J7ER R (10,099 ——HHE N n—1 (n NIEXRE 1), BEERN 9% 1) ¢ 747
CRMN R, E R 2.764; S-11 IREZMENEMOAMEMZE. 11 RNELERINE 1. Bk 1k, 72
SR A RIFRZtE, MoEREr>0995, 6 HRTE 0.0008~0.0058 ug/L 2 [f],

(1

Table 1. Results of method standard curve equation, detection limit and determination lower limit

1. FEMERZSTE. REHRENETRER

5 el 7 WX REG) OOOMEL  JrikMlR W FR

il bEEs kel (D)
y =1.03269x + 10.86574 0.9992

PCB1016 y = 1.34449x + 12.14087 0.9994 0.039 0.0010 0.0028 0.0112
y =1.00195x + 6.10196 0.9995
y =0.496055x +4.90539 0.9994

PCBI1221 y =0.338543x + 2.74871 0.9994 0.038 0.0013 0.0036 0.0144
y =1.13306x + 10.86574 0.9988
y=0.915728x + 1021658 0.9988

PCB1232 y =0.497336x + 4.64862 0.9989 0.040 0.0021 0.0058 0.0232
y =0.608055x + 6.64436 0.9987
y =0.797285x + 8.72246 0.9989

PCB1242 y =0.998154x + 11.48937 0.9990 0.039 0.0003 0.0008 0.0032
y = 1.05750x + 8.48657 0.9993
y=1.17428x + 17.13456 0.9988

PCB1248 y =1.41409x +17.26796 0.9991 0.041 0.0006 0.0017 0.0068
y=1.72597x + 21.10192 0.9991
y = 1.50434x +22.53085 0.9981

PCBI1254 y =2.16001x +34.65372 0.9981 0.038 0.0010 0.0028 0.0112
y =2.52206x +28.77701 0.9989
y=2.97014x +47.05863 0.9983

PCB1260 y =3.28552x +57.90560 0.9980 0.038 0.0005 0.0014 0.0056
y =4.24441x + 72.17667 0.9981

33. BRE. FHESH

Xt 7 Ff PCBs W &84 0.060 pg/L 0.160 pg/L. 0.200 pg/L. 0.400 pg/L ) 1 L %5 FINFREE 3T
9 REFVENE . THEAIXARE R ZE 5 bR EICR, e ss R0 2. B3 2 aTH, X 7 Ff PCBs #ERfH
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K, AR A

1E 98.5%~110%2.[0], FEZEELE 0.6%~4.3%2 [8); FHA BUFRIRER SRS 25,

Table 2. Results of precision and accuracy analysis

F2 BEE. ERESRER

0.060 pg/L 0.160 ng/L 0.200 pg/L 0.400 pg/L
- Fi F F Fi
e A o, AR, o, AR, o, IR, o, JAR
YJMH RSD% sl W MDAIMQ Y RSD% e Y)MH RSD% il
Y % % Y%

PCB1016  0.064 1.3 107 0.161 1.5 101 0.196 1.7 98.5  0.401 1.9 100
PCB1221  0.061 2.1 102 0.160 0.9 100 0.199 2.4 99.5  0.400 1.4 100
PCB1232  0.060 3.1 100 0.162 24 101 0.206 3.6 103 0.410 1.0 102
PCB1242  0.064 1.0 107 0.167 23 104 0.212 33 106 0.411 1.1 103
PCB1248  0.066 1.5 110 0.166 0.6 104 0.208 1.2 104 0.418 2.6 104
PCB1254  0.063 43 105 0.162 1.3 101 0.212 2.1 106 0.408 1.7 102
PCB1260  0.062 1.8 103 0.165 2.7 103 0.201 2.1 100 0.399 1.1 99.8

4. SCBREEmME

R THERER, RERT RS T AT KU 2 KU A SERRAE 2 I8 1.3 D BREEAT I
SE o SEFRFE AR IE 45 R I 3.

Table 3. Results of actual sample determination

% 3. SIRESNEER
oo PERIERR CRGRIESR MEHO000L) oo

HA

a5 H

- (ng/L) (ng/L) W52 £ (ng/L)
PCB1016 A A 0.217 108
PCB1221 A H A H 0.204 102
PCB1232 RArH RArH 0.241 120
PCBI1242 éiiﬁgi KA H ARA 0.199 99.5
PCB1248 RAGH ARA 0.221 112
PCB1254 A H ARAH 0.221 110
PCB1260 ERod ERod 0.209 104

H122 3 0] DLAE AT i B b QAR VR R K b 28 K rb 85 AR A 2 SR . [RISCRAE 99.5%~120%
208l AEEMHERE, HAMRMSEISEHMY, fFEoiRE R, &A1 T QA S K b 2R K
W7 2 SRR R .

5. &5iF

AW IS T ORI 4GS A S s - H 4 R Y2 (LLE-GC/ECD) I 5 4 Hh 3 AR 36 R 7K s b
MoK 7 M2 EBRM T T vk B REMACSEIR 26, TF BT VRIOAE S SERR /KRR I, SE38 AT 75
IR AR B B TR A A S 6 =5 I C B Bl T S 72 o T SR PR TR R i R OR R T
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w2, HRIA

MOUERRTE, JikIESE RN J7iER HBR Y 0.0008~0.0058 pg/L, 5 TR 0.0032~0.0232 pg/L, ks
B 99.5%~120%, MIXSARAEMZE <5%, ATTiEEA AR, REUZEMEZ ISR, N
RIS T R KU 22 SIS (0 W R Bt T AT S i T 55 %
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