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(R AUK SHEKIB G L, ) ARERE 519000)

 E (BRI B EAEE SO R - T 2 i KR K RIA TR K 22 GUBOR (PCBs ) 1 D3R 5 46 I % 3, 3C
ST TP [ AR AR SR G R R [ s R K JEKORI AR B AR K R 18 PCBs A ik, [ Aik]  HEM&is
TSR HLB [E A ZE O NMEZE IS , Ve s 1 3% o SO (3% - Tk 196 AR A7 4307, (6 FH L 722 o A B R LS, Agilent HP-5
ms EIEAE (KN 30 m, NN 0.25 mm , JEEEER 0.25 wm) #4708 k88 TR H# AT, [ER] 4RER: 18
Fl PCBs 7E 0. 05~200. 00 pg/L AYAS [F] 2R 70 il 25 52 B0 R I 2R M 56 2R (FHSE R 510=10. 997 9~0. 999 4) | J5 A H BR >4 0. 029 ~
1.300 ng/L, XKW (IIER 60 ng/L) FH 7K (Iiks 30 ng/L) SBREE Y 18 Fh PCBs JAR ENCR AR 518 65. 5% ~ 108. 0% 1
81.3% ~131. 0% , E AR E (40 ng/L) BT (100 ng/L ) i IR EE (160 ng/L) Atk IARAE Sl B AR X5 22 43 )
H=4.5%~5.0% .~5.9% ~ 8. 0% F1-6.3% ~ 8. 1% , AAXT Rt 2253 510 1. 5% ~9. 4% (1. 7% ~ 13. 0% F1 2. 0% ~ 12. 0%, [ &5
) AN R B (AR IS IR K T AERRIEY (GB 5749—2022) FrifE R 25k | B BAEW 2R SCRE  REE &5
oA 38 /KRR A 6 T R 7K h 2 SR i A U

KR BEIFHAER SR UK Ak 2SR
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Determination of 18 Types of Polychlorinated Biphenyls for Raw Water and Drinking Water

by Solid Phase Extraction-Gas Chromatography-Mass Spectrometry

WU Yanlong, ZHANG Qiyu” , FENG Qiuyi, ZHANG Xianghan, REN Keke
(Zhuhai Water Supply and Drainage Pollution Control Center, Zhuhai 519000, China)

Abstract [ Objective] In order to improve the recovery and detection efficiency of polychlorinated biphenyls (PCBs) in source
water and drinking water using solid-phase extraction gas chromatography-mass spectrometry, this paper established an analytical
method for simultaneously determining 18 types of PCBs in source water and drinking water using solid-phase extraction gas
chromatography-mass spectrometry. [ Methods ]  After adjusting the activation steps, the sample was extracted by HLB solid-phase
extraction small column and concentrated for analysis by gas chromatography-mass spectrometry. The sample was ionized using an
electron impact ionization source and separated using an Agilent HP-5 ms chromatography column (30 m, 0.25 mm inner diameter,
0.25 pm membrane thickness). Scanning was conducted in selected ion monitoring mode. [ Results ] Result revealed that the 18

types of polychlorinated biphenyls exhibited excellent linear relationships within the range of 0. 05 pg/L to 200. 00 pg/L ( related
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coefficient is 0. 997 9 to 0. 999 4) , with detection limits ranging from 0. 029 ng/L to 1.300 ng/L. The recovery rates for the actual
samples of source water( spiked at 60 ng/L) and finished water ( spiked at 30 ng/L) spiked with 18 types of PCBs were 65.5% to
108. 0% and 81.3% to 131. 0%, respectively. The relative errors for the low (40 ng/L), medium (100 ng/L), and high (160 ng/
L) concentration pure water spiked samples were —4.5% to 5.0%, —5.9% to 8.0%, and —6.3% to 8. 1%, respectively, with
relative standard deviations of 1.5% to 9.4%, 1.7% to 13.0%, and 2.0% to 12.0%. [ Conclusion ]
detection method meets the Standards For Drinking Water Quality ( GB 5749—2022) limit requirements, offering advantages such as

The sensitivity of this

simple operation, high efficiency and high sensitivity, making it suitable for detecting polychlorinated biphenyls in source waterand

drinking water.
Keywords solid phase extraction
biphenyls (PCBs)

Z A (PCBs) A2 H Hi 1 PR _E 32 56 1 4 5
1) 12 B HF A A HLT5 G P ( persistent  organic
pollutants, POPs) Z— N "R LS5, &
BRI 1~10 EARALAE Y, EHbBR /KR 3 R
Y T B UURR ) A5 AN [ P 2 e 4 R e AR
(R, PCBs Xf /K AR AR W B = 8 I VE T,
R B 422 1 s T NI B, AR I Ml A 300 |
RS TR R AT e —FE R
EIRARBEANAwZE 5055, BT
PCBs HARGE M b 2# M 5, A AR I (1 T $u Pk | B4
A TR poh P AR A5, 7E H R AR TR R Tolb A = e 3y
B W, ARSI e A JEget,
H R BRI T 7= TAER= L % PCBs B
i 100 7 ¢, PO A 1/4~1/3 SaEANEIRES,
TR AT R R fe 3

HETREI K B PCBs 5 688 %, EE A5
PR SR IS TR | = o A S 5 2 e
JRiR A REERIRB YR G TR
AHAE, 3% 2 ( USEPA 8082A ) . <A 4 3% — i 3% 1
(USEPA8270E ) il = 43 ¥ S AH €635 — 55 43 9 ot 1%
(USEPA1668B) Wil ki PCBs i7", B
RAT T ORI BB E A - B E)
(HJ 715—2014) "™ | Bx TR0 A9 AL 2% 3% 4 2 1Al 4
Ze 5 X T RTANEE y 2t A 1 [ AH 2 BORNR T
FEU A Fe A, A5 IR AR A BURCR AR
FEFHAE I (AR AE N TR 2 4 A LI
FIXF AR B 55 A, A T R 2 R 8 3 388 s 1Y)
R K I AL B R 2023 4E TR [
BT IS AR K bR E A 56 7 ) (GB/T 5750—
2023) 110 ErE N T AR AR H - o Sk T
PCBs 1774k , XA TR AR K H il PCBs 58 7 40 4
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gas chromatography-mass spectrometry ( GCMs )

raw water drinking water  polychlorinated

MR L, ATTIEAE ER AR S a EaE T
BRI, A BKAEL IS 704016 Ak v DL o 13 AH A5 B
[ ) ARG i v 0 3 2 PR b A T A 4
T J st T AT BB PRUE [T ISR, 0T A S5 i R B

1 e AE

1.1 XF5RF

1.1.1 fY#

SIS - TSR GCMS 7890A/5975C (3
B2 HER N T BTV, CTC AR BERESS s A 30 & A1
ZEECTAESY Auto Trace 280 ( 35 [FH TR 2R K ) ; A MK AL
N-ZVAP-24( 3¢ [# Organamateo) ,

1.1.2  #E#

i HE BS HP-5 ms B AL BAEHE, KA
30 m, NAEH 0.25 mm, BN 0.25 pm, &€ FH K
5% 2K 3/95% B Rk AU bE [ RH A A
OASIS HLB 6¢c (500 mg) LP Extraction Cartridge, >k
FEff: 1 000 mL 5 € R M, — Wk PRV 5T 4%
10 mL; 5, 10.50,100 mL,

1. 1.3 ARifEia i 5 i)

18 Ff PCBs 45 i ¥ Wi . PCB28 ( GSB 07-3143-
2014, 100 mg/L) . PCB52 ( GSB 07-3144-2015, 100
mg/L) . PCB101 ( GSB 07-3268-2015, 100 mg/L) .
PCB81( GSB 07-3381-2017,100 mg/L) .PCB77( GSB
07-3380-2017,100 mg/L) . PCB123 (220021056, 100
mg/L) . PCB118 ( GSB 07-3145-2014, 100 mg/L) .
PCB114 (220101259, 100 mg/L) ,PCB138 ( GSB 07-
3269-2015, 100 mg/L) . PCB105 ( 220021079, 100
mg/L) . PCB153 ( GSB 07-3146-2014, 100 mg/L) .
PCB126 ( CDAA-S-360014-DA-1.2 mL, 100 mg/L) .
PCB167 ( 2201051056, 100 mg/L ). PCB156
(222091121, 100 mg/L) . PCB157 (221111488, 100
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mg/L) . PCB180 ( GSB 07-3147-2014, 100 mg/L) .
PCB169 ( C-169S-TP, 100 mg/L) . PCB189 ( CDAA-S-
360014-DA-1.2 mL, 100 mg/L) ; NAx% PCB138-"C,,
(S1500185,1 000 mg/L) ; F st (6 % &l 4 ] R g
A)) AEC e (il EEER AR LR OTR (7
gl fE B e A W) O b (Al 58
Honeywell AF]) . 30 /K 4tk BT A
F AR (99. 999% ) FR LA (99. 999% )

1.2 KEHE
1.2. 1 bRUEG R BC

43 )M 18 Fff PCBs FRyEA I (100 mg/L) 10 pL
EARZE 1 mL IECPEE W P BCE AL PCBs b
(1 mg/L) , F4 B PCBs bRy K (1 mg/L) 5.,
10.25.50.,100,150.200 pL F 1.5 mL £ 56 A, H
FOERBIEESAZD 1| mL, B 5.10.25.50.100
150,200 pe/L B A5 #E TAE B W, B R

PCB138-"C,, FrEAH (1 000 mg/L) 10 wL FHIEC %
MR EA 2 10 mL, Fohil 5 W BN 1 mg/L A
B B, TREAEESLIINA 30 L PR B3R
1.2.2 AR acAF

OGRS 2l < (99. 999% ) N #A fEIR
A 1.0 mL/min; BRI TR AR AR S ERE
FHE B 270 C, WIAGTEEE R 100 CA-%F 2 min, LA 15
C/min F+E & 180 C, H L 3 C/min FIEE
240 °C, LA 10 C/min FHEZE 285 °C ,f£4F 1 min,

JEi AR LR s A 25 28 hy S 5 TR
FEA 230 °C ; PUAR AT IR BE Ry 150 °C 5 A& 2 B
300 °C ; Z/SHEFE RN 1.0 mI/min; ZU0RE RS 7
K 1.5 mL/min; FRERE R BERE R TR, 3 25
TR 1. 000 (ARYE R HR A5 VR 4%, fofi < 1o FH ) L 735 5
LB TR R TR (V) 7 > TS I A Pl 5 o Fl s U R s
(V)" DB R A & B A G R B 1 R,

Rz 1 18 Fi PCBs B E 7t B T M A B st ]

Tab. 1 Quantitative lons and Retention Time of 18 PCBs
&Y 2Pk liu=2 4 B3 1:FA]/min FERET (m/z) EMERT (m/2) BE BRI [8]/ms
2,4,4' - =G BE PCB28 13.350 256 258 70
2,2',5,5" - PUSHI K PCB52 14. 580 290 290 70
22',4,5,5 - PCBI0I 18.230 324 326 70
3,4,4"  5-PUSHELR PCBS1 19. 480 290 290 70
3,37,4,4 - UG PCB77 19. 940 290 290 70
2',3,4,4",5- HAMHE PCBI123 21. 060 324 326 70
2,3 4.4 5-TEAWHE PCB118 21. 180 324 326 70
2,3.,4,4",5- L EBE PCB114 21.720 324 326 70
2,2',4,4' 5,5 - A PCB153 22.290 360 362 70
2,3,3" 4,4 - FLEBIE PCB105 22.480 324 326 70
2,23 44" 5" - NEBHE PCB138 23.670 360 362 70
3,3",4,4'5-HABIE PCB126 24. 150 324 326 70
2,3',4,4',5,5 - NAMIE PCB167 25. 140 360 362 70
2,3,3" 4,45 - NABFE PCB156 26.310 360 362 70
2,3,3" 4,4" 5"~ NEBEE PCB157 26. 610 360 362 70
2,2',3,4,4',5,5 b PCB180 27.200 394 396 70
3,3',4,4",5,5 - NABIE PCB169 28.230 360 362 70
2,3,3'4,4".5,5 — L AIBA PCB189 29. 690 394 396 70
(NFE9)2,2',3,4,4" 5 —NEBHK PCB138-C,, 23.501 372 374 70
1.2.3  FERREFDRAF 14 d,

IKEERAETERZ O RN 1~2 L,
RARJG 0~ 4 °C VB PR A7 AN IZ Hi , PR AT 18]

1.2.4  FESHATALHE
TRFEN £ B 1 LKFE (B K FEA TR 24
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T2 0.45 pm JEREEUE) A 5 mL HIEEFT 0. 15 mL
FE BRI IR IR AT

A AR BE R AL ] 5 mL A H 5 +5 mL 2R
L BETEAL—Y, T 10 mL FEE+10 mL 4li/K 51—
WIS ALEE BE N 3 ml/ min, (5 I8 T 46 28 755 T I B 551

FAREVHUT 000 mL ZKFELLZY 15 ml/min A3 3
WAL ALY C18 [ AH A HUHE , ZK A 3 T B Jf o
5 mL HFEEAT 10 mL iKY 5 4kse FRE

M W B e R IR A AR TR BN B
C18 [EAHAE B T8 (29 10 min)

Ve AR 5 mL & HBEF 5 mL 48 LB
VR C18 [EAHAE IORE | PE A3 B2 2494 3 mL/min, 1K
RE GV

WAR VIR AE 40 ¢ F AR T (1.0 ~
2.0 h HOROBEEFRZE 1 mL, Bl
2 FHiERMKILLE
2.1 HmmiiE

CHEIR IR KPR R 36 7715 55 8 &4 AL

SF5) (GB/T 5750. 8—2023) t 89. 1 S AH {3 Jii i
Yo RES B TAL R AE 1 LKREFIA 5 mL i
BV WIR A1 R o AR 5 e bR 5 ik g S5k o
AT 2 g R L@, FALE R ERATVE AT, T F
Ik PCBs FEK T (1% 95 it B, AT 5 300 49 J5t DA 7K A v
B T AR A RO NE L, A R T4 PCBs 1Y
I e EE ST 7 vk m ARG rh ) 7 15 48 15 1)
PCB28 FAY 487~ BARY , 43 5% PCB28 Jintr
Jo R T BE 3 5 SR 40,100,160 ng/L 14 24E 1% 1 H 7k
CHTK) AT AS R S A B s o 2 1) ISR X6 L,
FRER I3 BSEAT I 5E 2 3 bR [ i 657 1
{EL, QN6 2 P  TEUS N 2 g S AR SMmE A IR o REAS:
FNHAR AR B

R 2 KEERURIAR R A SRS PCB28 YR [k
Tab.2 Standard Recovery Rates of PCB28 after Different
Dosage of Sodium Chloride to Water Samples

kR, KRR ENE PCB28 By R [ i
(ng-L™") F w2 g s g
40 92.8% 101% 103%

100 92.7% 98. 4% 104%

160 97. 8% 101% 103%

2.2 EHEFENFAERLL

FECETR IR K AR A 56 7 565 8 R4y A bl
PrdE#5R) (GB/T 5750. 8—2023) High 4 1 A= 1 Tk H]
KGN PCBs (97775, X R 89. 1 J7 1k Hh A B AH 26
PR AT TR e, —RES LR,
MIETT R 5 mL FEEAT S mL 4liK %1k C18 HEpk
10 mL R 10 mL 47k, H =S4 . 2R T
PR TE A A0 B8 5 F i 2K o oF T A A B 1y
3 mL/min, 289050, 15 AR IS 3 K RN 4K =, AR
SRR BT SCR AT $E 3 2 5%, R AE WA B
B FAEEHEEE M 10 mL/min %A 15 mL/min, T4
B T4 652 10 min, 28305, INPRAE St A Sl AN
M [ sz 5 4y ] T it g 26 BT AR U3, T4 10 min
] BRAIEAE U o JC 5% BE 7K 43, T G A504R A R
[ o A S X AN [) [ A AR B AR A5 T 19 A 16 AR R K
PCB28 JIARFESL AT AE 2 UK, T b 1] iR S
PIE, 4558005 3 iR,

IR 3 Firzs R B D7k v B s [ 7E
HAnbR T BTG (10 ~400 ng/L) A, N FHA T
A B B (30 ng/L F1 60 ng/L) s [l %
FEXF F AR D5 A — 2 B T KK s [ % 18
Ry BT A 13 B BOMAR I ISCRAL T AR i, A=
TEPCRZK CHY 7)) I [T 18 Ffy Joi %) s [l
ORI T AR T

R 3 RKHAEATE B FIAEBCEER T PCB28 B s [
Tab.3 Standard Recovery Rates of PCB28 Spiked Water Samples under Different Solid-Phase Extraction Steps

IR BEREAS ] [E AR ZE OGS 3R R PCB28 [ finkx [l 2

40 84.3% 88. 4% 92. 0% 91.4%
100 87. 6% 93. 6% 98. 8% 96. 3%
160 90. 8% 95. 0% 92. 1% 93. 9%
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2.3 U[/EMHMRKL

R EAAA K, 2K, THERE Y 5
— 2 285 CARFF 4 min A JEZEN 1 min, AR
T USRI RGN Z TG Y i HARE SRR AT
AR I I R AR, B AR R b, T
PCB52 PCB81.,PCB77 WX & & 1, &%, e &
B e W T H AR e &
3 FARMITIR
3.1 HRifE £ AN H R

F R AL T VA AT I, 7540 18 A PCBs 1% &
W 1 s, MRS DR B B 1) R 5 £y bEE e DA

BRI e OB F, 4 DL 18 i PCBs 5% 1
TN RP U TH R LA A DA AR () , MR BE LU AE A
AR () BAE LRI 7 R T RARDC R (r) ,
4 R, 18 Tl PCBs WY BT 2 4 5. 00 ~200. 00
pe/L NN RAF,r 976 0. 995 DL L, 20 5% 18 Fh
PCBs A1 I WA 1E C Be 45 B B % 0.5 mg/L A [H]
W AR A5 B A A H BRI BE 43 A 10 L 3%
20 pL FEVEF 1 LKFE S A ARG W46 2 1
mL EATIRE , FESEAHT 7 IRZHZE 25 bR o
FRAE A5 1 M 22 (RSD) 3¢ DL & {5 B 15 2] & R
(LOD),18 ' PCBs #J LOD & 0.5~2. 1 ng/L,

7. 1—PCB28; 2—PCB52; 3—PCB101 ; ——PCB81; 5—PCB77; 6—PCB123; 7—PCB118; 8—PCB114; 9—
PCB153; 10—PCB105; 11—PCB138; 12—PCB126; 13—PCB167; 14—PCB156; 15—PCB157; 16—PCB180;

17—PCB169;18—PCB189,

B RN 150 wg/L #Y 18 Fl' PCBs A4 SIM ik

Fig. 1

SIM Mass Spectrometry of 18 PCBs with a Mass Concentration of 150 pg/L

F 4 18 B PCBs ML IES B A T IR
Tab.4 Linear Parameters and LODs for 18 PCBs

Sy Y- L(‘)D fﬂﬂﬁ”z@ﬂﬁ?ﬂ_’?ﬁ% ﬁﬁ%"i)ﬂﬂ_}?ﬁ A I:?D/ ﬂiiﬁgﬁiﬂﬂﬁiTFE/
W/ (ng-L71) TR/ (ng-L7h) (ng-L7") (ng-L7")
PCB28 y=1.621x-0. 109 6 0.998 8 5 5 0.5 2
PCB52 y=0.860 5x+0. 372 2 0.998 4 5 5 1.2 5
PCBI101 y=0. 650 5x+0. 121 1 0.999 2 5 8 0.8 3
PCBSI y=0.610 3x—0. 094 71 0.999 2 5 7 1.4 6
PCB77 y=0. 534 3x—0. 096 21 0.999 3 5 6 1.5 6
PCBI123 ¥=0.560 9x-0. 067 81 0.999 1 10 10 1.9 8
PCB118 y=0. 624 5x—0. 087 63 0.999 0 10 10 0.7 3
PCBI14 y=0. 553 2x+0. 079 98 0.998 5 10 12 2.0 8
PCBI153 ¥=0.693 5x+0. 088 57 0.998 8 10 10 1.0 4
PCB105 y=0. 440 40+0. 014 78 0.998 2 10 11 2.1 9
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(Zi34)
ewmwn ORI SRR sy e
PCBI138 y= 0.618 7x-0.069 71 0.999 3 10 19 1.8 8
PCBI126 y=0.243 9x-0. 047 78 0.998 7 10 14 2.1 9
PCB167 y=0.524 6x-0.072 51 0.999 3 10 12 2.1 9
PCBI156 y=0.444 6x-0.0759 9 0.997 9 5 9 1.1 5
PCB157 y=0.412 0x+0. 131 2 0.999 4 10 12 1.8 8
PCB180 y=0.342 4x-0. 003 038 0.999 3 10 10 2.0 8
PCB169 y=0.247 5x-0. 024 63 0.999 1 5 8 1.3 6
PCBI189 y=0.249 0x-0.031 59 0.998 9 10 17 1.3 6
3.2 BEEREWRE i 18 Fl PCBs AR WIMA 1 L AR KK
fifi 1 18 Tl PCBs ARifE M 1 L glizK it il (77K v il ek B £ vk BE 43 51 A 40,100, 160

T B 431 R 40,100,160 ng/ L FA AR HERE i E
F7PAT 6 RN , 4545 H A fb & 4 i I 5T 1 vk
JE (40 ng/L) M BTHELVR EE (100 ng/L) | o o i iR
(160 ng/L) By AH X 3% 22 73 5 S - 4.5% ~ 5. 0%
~5.9% ~8. 0% F1-6. 3% ~8. 1% , I 5 Fi/R,

x5 & BIMEE PR R R B AR bR
FEEEATIN A AR X R 22
Tab.5 Relative Error of Parallel Determination of Low,
Medium, and High Concentrations of Pure Water

Spiked Samples for Each Target Compound
A UERRIIE AT IR 22

ng/L BINFRFE %lﬁlw%wﬁzﬁ“ﬁ 1 mL J5#E 47
AT 6 WM , 1525 B bRk A 4 A A% o 2 ik B
(40 pg/L) BT E R BE (100 wg/L) | o o 6 Wk
(160 g/ L) A AH XS AR A 22 53508 1. 5% ~9. 4% |
1.7% ~13. 0% 2. 0% ~ 12. 0% , {13 6 Fiw, ik
P RIORG %85 B 1 2 IR 2K

R 6 HIKTS AR
TR X o fi 22
Tab. 6 Relative Standard Deviation of Low, Medium,
and High Concentration Spiked Target Compounds in
Drinking Water

k&Y
a7 3rs g ik gy RO HAL G i AR
= 2 32 R
PCB28 -1.0% -1.8% 0 e Aok Rk K
PCB52 1.5% -2.6% 3.1% PCB28 5.2% 5.3% 2.9%  0.36%~7.80%
PCB101 0 -5.9% -6.3% PCB52 2.9% 5.9% 2.0%  0.31%~9.20%
PCBS1 —4.5% -2.9% 1.3% PCB101 4.3% 4.9% 2.0% 0.45% ~17.90%
PCBT7 3.8% 319 4 4% PCBS1 1.5% 13.0% 2.8%  0.59%~15.00%
PCB123 2 0% 5. 0% 3. 8% PCB77 3.1% 4.8% 2.8%  0.82%~15.00%
PCBIIS 5 8% 4 9% 1 9% PCB123 2.9% 2.8% 2.6%  0.18%~13.00%
(¥ 0l ~

PCBIL4 0 a1 2 sa PCB118 4.8% 4.3% 3.0%  0.13%~9.40%

PCB114 6.1% 12.0% 8.2%  0.22%~8.90%
PCB153 5.0% 4.6% 2.5%

PCB153 5.0% 4. 6% 2.5%  0.18%~13.00%
PCB105 -1.5% 3.0% 5.6%

PCB105 4.1% 4.8% 2.5%  0.20%~11.00%
PCB138 4.0% -1.5% 5.6%

PCB138 2.2% 3. 6% 2.3%  0.35%~14.00%

o 0],

PCBI26 0.5% 1.0% 5. 6% PCB126 4.3% 4.1% 4.1%  0.61%~13.00%
PCB167 =0.2% 6. 0% 6.3% PCB167 3.5% 2.9% 2.2%  0.22%~13.00%
PCBIS6 -0.8% 8.0% 8.1% PCBI56 2.8% 1.7% 3.3%  0.17%~18.00%
PCB157 4.5% -4.9% 0 PCB157 9.49% 3.6% 3.2%  0.22%~11.00%
PCBI130 0.5% 1.0% 3. 1% PCB180 2.9% 4.8% 2.8% 1.2%~9.30%
PCB169 1.0% 4.0% 1.3% PCB169 3.2% 3.7% 12.0%  0.94%~12. 00%
PCB189 0.5% 5.0% 5.6% PCB189 4.2% 4.5% 7.3%  0.85%~9.20%
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3.3 SEERERANMARE W ENE

it AR 5 12k ok 2R vt 17 7 U DX B8 K P (KA
AR R T 7K R AT 7 JiC T B RN 0 B e B 1 0 R
X1 L KPR A T K 430 #4760 ng/L I 30
ng/L E@ﬁﬂ$ﬁ,ﬁﬁ@*ﬁgﬂlﬁ/ﬁgﬁ§ 1 mL,iij

WA HEAT 6 YR &2 , 18 K WK R T K
AR 1m0 e = 3 g X K TR K R T K R S bR
BESIEAT IR I AE , E AR bR 05 357 25
435K 65.5% ~108. 0% .81.3% ~ 131. 0%, 1
7 HR,

R7JFUKFUT 7K 18 Bl PCBs (AR JiC I HE AN AR TR

Tab.7 Background Concentrations and Spiked Recovery Rates of 18 Types of PCBs in Raw Water and Finished Water

[ AR 7 AR [l i

78.7% ~110. 0%
65. 7% ~109. 0%
70.2% ~108. 0%
75. 8% ~120. 0%
70. 4% ~120. 0%
72.2% ~115. 0%
77.8% ~116. 0%
80.8% ~114. 0%
67.0% ~133. 0%
77.9% ~118. 0%
75.7% ~124. 0%
71. 4% ~115. 0%
70. 4% ~125. 0%
61.2% ~128. 0%
71. 8% ~113. 0%
76.8% ~113. 0%
74.2% ~120. 0%
73.7% ~118. 0%

. ARIRFE R WE/ (ng-L7") Jind [l i %
Hir¥
K PEIK K TR IEIK )k
PCB28 ND ND 82.0% ~108. 0% 82.0% ~108. 0%
PCB52 ND ND 101% ~ 105% 109% ~111%
PCBI101 ND ND 74.3% ~99. 2% 99.3%~131. 0%
PCB81 ND ND 88. 5% ~94. 0% 92.7%~116. 0%
PCB77 ND ND 78.2% ~84. 3% 95. 0% ~119. 0%
PCBI123 ND ND 79. 4% ~101. 0% 81. 3% ~86. 7%
PCB118 ND ND 70. 5% ~76. 3% 97.7% ~104. 0%
PCBI114 ND ND 74.3% ~98. 0% 92.0% ~98. 3%
PCBI153 ND ND 82. 6% ~87.5% 101% ~102%
PCBI105 ND ND 65.5%~108. 0% 93. 0% ~96. 7%
PCB138 ND ND 82.0% ~103. 0% 98. 7% ~102. 0%
PCB126 ND ND 69. 3% ~76. 5% 93.3% ~95. 3%
PCB167 ND ND 73.0% ~78. 3% 85. 0% ~117. 0%
PCB156 ND ND 77. 0% ~85. 5% 95.7% ~97. 7%
PCB157 ND ND 74. 3% ~80. 5% 93.7%~95.7%
PCB180 ND ND 97. 8% ~104. 0% 98.3%~102. 0%
PCB169 ND ND 69.5% ~108. 0% 99.3%~102. 0%
PCBI189 ND ND 95.2% ~102. 0% 101% ~ 104%
4 £

SCEEAZ T [ AH 2 B -0 o 3% 53 16C I 3% (] e
DU AR K AN A 6 AR K B 18 Ff PCBs 120 BT
Bio PR RIS AL 5 2 FEAS [ 1 1 A6 5
G AL R HLB [EAR A BRIV 22 U | k4 1 4%
HESAH €T — 503 56 FH AN AT 40 A, A 0 SR
A AL B R B ) Agilent HP-5 ms (A543 (K4 30 m,
W2 K 0. 25 mm, EE N 0. 25 wm) #EF700 5, b4
BRI AT . 45 R . 18 Bl PCBs 7E
0. 05~200. 00 wg/L N AYAS [R) 22 M 715 6] 347 52 90 R 4
MILEPEFZR (r=0.997 9~0.999 4) , J5 K HBR N
0.029~ 1.3 ng/L, XFZKPEIKFNH T 7K S BRAE i 1)
18 Fft PCBs il #r M1 #5351 K 65. 5% ~ 108. 0% FI
81.3%~131. 0%, W& Ik B Wk B (40 pg/L) . Hh

Jri e B (100 pg/L) (R BTk (160 pg/L) 2liK
AR B S B AR X R 22 4 R -4.5% ~ 5.0% .
~5.9% ~8. 0% F1—6. 3% ~8. 1% , KX R I 22 53 )
F1.5% ~9.4% 1. 7% ~ 13. 0% F 2. 0% ~ 12. 0%,
AN Tk 2 R e R AR IS TR OK T AR BR )
(GB 5749—2022) bRl FRAEEE R FEALTF & (LETR IR
FHIKFRUERS 36773 ) (GB/T 5750—2023) (K % Ji
FAERA 2R B BT B R0 | R U & 5%
M 38 T K IR K A A TR K K H PCBs BRI
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