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Abstract

A High-performance liquid chromatography solid phase extraction method was established for the
determination of perfluorobiphenyl in water. Perfluorobiphenyl in water was enriched by 2000
ng/12mLC18 solid phase extraction column, eluted by dichloromethane, and determined by Agi-
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lent 1260 infinity II high-performance liquid chromatography at the wavelength of 230 nm with
acetonitrile and water as mobile phases. The results indicate that this method has the characteris-
tics of short retention time, fast analysis speed, good curve correlation coefficient, low detection
limit, and stable recovery of perfluorobiphenyl in water.
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1. 518

BRI IR SR, SRR 2 T 854 rh 1 A AR R RUR T RTEUR — R Ak A, K
tfasE, WEEE, ARSI [2]. BT ARPORPRRREGN, DL T BEAMREYE. (KR aeE.
ER R EVER S A G S S, EEN A AL T R . FURR I DR IR AR . [
AR B2 T Hi&75 4 Chemicalbook & BT #A S L2 B PR & B, VR ZE Tl iR
MR EHES) T A RIOR P PSR S, AR R A DA R O E, Bl PTFE ik, iR
[ 4k 7 PEVE SUBRIR KL LA K PVDF SRR RS  [FI A g as Bp Mo, 3 850 KUK [3] [4] [5]. A g
()2 R AT e 2 ik R AE AR P AR TR IR IR b, P B o RS 7KOE e AR I BAT b 8 TE IR N KA, FEXT K
IR s (U REm, AT fE 38 N RE, DRI 4 JUIBE 2R (RIS DU g v 3k A7 70 3 SCEE K

HAT, 2BoR LESMA T 8, BN AR M G AHNAT AR, AR =PRI 2R
MR, EIARECEEIAE6] [7]; WEREEAR K 5 2 58 55 12 i 58 v RO €159 (8] 7t LA
LI B AW, 1 BRZ 7T 2 YGRS, 45 T4 BRI RE UM AR R R FEARTE 50%~70%2 17]
] A AL B DI [ W 26 7E 60%~75%30 B, AR [m] YSC S #8AN K ERAR, 17 (8] A 35 B L W0 AL BUOINAR [ SR AR €
SAMZITEAE A 220 nm FEAS 2 4 SR R B A WIS K o DTG AR S0 4 B R BRI 7 VR AT T
W,

TEFIFE 7 TR 2000 pg/12mL C18 [EAHAE B/ M B KEE, TEFRIE H FH B2 HCINE IR, W g
iR, SRPORAE S EIE, P RS PSR EE AR B B AR, AR minAR g, RS
AT DAIE M3 B AR, A IR ) BRI SR e A R b AT LU B, R I S
Jt (eI B 1 o S SAH FR K S C B KA EL RS, M ZBEK = 70130, HE 1.0 mL/min B, Hid& R [a] ik,
OB E LT, Rk T S ZORBAX Eelipse PAH (4.6 x 150 mm x 3.5 um) ik, (R 4%,
D A U R B AR MR R K 230 nm [9]. A T BRAIEZ S IR AT AT 1, $ M8 COR8E WE I 43 By 7 vk b ol
WHARFNY (HI 168-2020) 1AH < Z R BEAT 1 IHIE[10].

2. SCUGER4y
2.1, SCIGHHRLFNAR AR

B g 1) — S e N G P A L ER e A R A A SRR AR HE M 1000 pg/mL (Reagecon);
T EENA A 25K SR TE K BRBR AN 35 43 Mt 48 (136 FH il 75 28 400°C HET 4 /M) 99.99% =1 4l 4
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it e A o
2.2. SEHgEMILEE

Agilent 1260 infinty 11 /5 B0BAH (354, 28 HMBACAT I 25 5 2416 ZORBAX Eelipse PAH (4.6 x 150 mm
x 3.5 um) kA, 2000 pg/12mL ) C18 [EAHACHU/ N, [ AHACHCE: B A G WOR AR, S50 2 F X 350
AL, TlETES AR

2.3. BIEEH

titt:: ZORBAX Eelipse PAH (4.6 x 150 mm x 3.5 um), #£iF: 25.0C, ZAMGMIMK: 230 nm,
WMAAHELE: 2 BEPK =70/30, WiiE: 1.0 mL/min, #FEE: 10 plo

2.4. BAEHRZLRYECH]

#1000 pg/ml 194 5B bn v VA VR EC 1 o 10 pg/mL (RRRUESE R, B 5 AN 2 ml (R o ERE, 1
FH Ak ST 2% HURH 7 ) A R BC 1 7% 0.04. 0.10. 050 1.0+ 5.0 pg/mL Kb 28 2 51 Ja 3\ T30 5 1 (4
T S5 A PSR L B S A T 23 BT 5

2.5. HEmAIRE

F 1000 mL HI40 AR OB, REER I FIEF /KA S, T 0CE 4CIKFEF RS, 7 RN
AT TALEE

2.6. HEmMEHIE

HY 1000 mL J/5 7 KR (n SR 7K RV Joh mT DU Hih 8 2% B e 8 Ji5 7345 F) T 2000 mL 2=k, In 10 g &
R4, FEN 20 mL FFEEE PRSI . 20 mL &S VE C18 EAHAEHUMEE, I 20 mL ) H B AL
FEF- 10 40%P, 55 10 mL /KiEBE. A /KRR 20 W0 SHIE R AE B A A BUME B, BL 8 mL/min B
I TE A, EHELS ARG 20 mL 50% F EE KA WG D B RE . [EAHRERCMER RS T S, B 10 mL
THEF BRI 10 min, fJE A SR PRIREEL, BER 10 mL, EBERIRE SR = T KRR IR F
B EIRAEE , F R WIRZE DU 2 IR AR 10T, 73 PRI AT 770 5 45, 480 5 mL. S fR iR 4R 4 1 mL
LR, HZMERR 1mL, WEME 4CLURKAEF, 30 RNAHT.

e 1) ARG S R REE 5 7 A K A K IR B = 1 40 CER R o b 45 s 2) W AIFE
i R A 8 A e i — SR e T R R AR K e, 2 AR RIS H AR AR T T S 45 5

3. &ZR511ie
3.1 &i%TA
1 AT PR HEVE T 5.00 pg/mL BIIEEL; [5 2 RSEhRKFEIIAR 1 ng/L (G, Ml B IR
RN SRR /Dit VA S SR N et o = P E el 1 T VAN
3.2. KIEMZk

Y8 T 1) 2 P 2 ST A A T 1 ZR VA AR VO N A S SO AT I, T s R L3 1, IE iR B L
3, % 2% R = 0.9999, £XM:TEH 0.04 pg/mL £ 5.0 pg/mL. 245 $FEKEEAFN 1 L, IR N 1.0 mL
W, ZITVE R L FR v 5.0 pg/L.
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3.3. HEMLR

TR PR W W 43 BT 7 VERR VT BRI (HI 168-2020)HIHESR, il 5 3 77 15 75 S it 77 V24
PR, S YT 7T MR 4 S 26 A Tl At 5 32K PR 4 0.01 pg/L. D546 HEBR £ 5 596 0.05 po/L 25 E s,
LIR30 IR, CPATIE 8 IR, FXAIUMDL =t o xS HHITIAMR IR, 4RI 2.
THEAF %7 VE R HU R Y9 0.006 pg/L, EL TR A% 9777546 HI R 0.01 pg/L K.
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Figure 1. Spectrum of perfluorobiphenyl standard solution 5.00 pg/mL
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Figure 2. The spectrum of the actual water sample spiked with 1 pg/L
2. SEFR/KEEAR 1 pg/L HYIEE
Table 1. Calibration curve results table
F 1 REZEERR
s 1 2 3 4 5
VR (ng/mL) 0.04 0.10 0.50 1.0 5.0
T AR 1.046 2.477 11.672 23.589 115.520
LIRS R 5L y =23.08x +0.174 R =0.9999
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Figure 3. Perfluorobiphenyl calibration curve
E 3. £\ BERRIErNZE
Table 2. The detection limit result table
F 2. MHRERE
] M A (ng/L) FrfEfmZE S H Bt 6 H PR MDL (ug/L) M T MR (ng/L)
1 0.043
2 0.044
3 0.040
4 0.044
0.0017 2.998 0.006 0.024

5 0.042
6 0.043
7 0.042
8 0.039

3.4. BEEMEHRE

FA =R R 2 (AR BE 0.05 pg/L 1 pg/L 4 pg/L 23 5FATINGE 8 1R, JFFEFIIME. Ariih 2
AIIRR IR, G5 R I 3. AR ARE(w 227 0.80%~4.29%, ANtrIal 4 77.3%~91.5%.

Table 3. Precision and correctness result table
3R3 RBEEMEREERR

0.05 pg/L 1pg/L 4 pg/L
Wl B4 RSD ksl W M RSD hmAREl WEME ¥ME RSD ksl
pg/L ng/L (%) W %)  pgll ngL (%) e %)  wgL o pgl (%) YEER%)
0.043 86.0 0.782 78.2 3.61 90.3
0.044  0.042 429 88.0 0776  0.797 3.07 776 3.65 364 0.80 91.3
0.040 80.0 0.779 779 3.66 915
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Continued
0.044 88.0 0.814 814 3.61 90.3
0.042 84.0 0.845 84.5 3.61 90.3
0.043 0.042 4.29 86.0 0.786 0.797  3.07 78.6 3.68 3.64 0.80 92.0
0.042 84.0 0.773 77.3 3.64 91.0
0.039 78.0 0.796 79.6 3.60 90.0

3.5. SKEMIE

KAEK R AKRE 7 IR A R AT 8 WKE, AR IR 4. 5% 4 0, SERRAE S OInRR A B3

HEMZE N 7.91%, IiAsEICEAN 69.1%~86.2%.

Table 4. Real sample test result table

=4 MRS RR

SEBRIKFE SLBRAKFE AR 1ug/L
he/l MTEME pg/L B pg/L RSD (%) IR B2 (%)
0 0.703 703
0 0.742 74.2
0 0.735 735
0 0.833 833
0.759 7.91
0 0.691 69.1
0 0.735 735
0 0.862 86.2
0 0.769 76.9
4. &g

LIGUE, ZVERIMZEAH S R B R = 0.9999, J7iAA IR A 0.006 pg/L, = FHIIkRAR S bR w2

0.80%~4.29%, JinAx [H1 K 2 Ay 77.3%~91.5% 5 SEFR KL bR Al 22 4 7.91%, JiAs (51K 2K 69.1%~86.2%,
Wi CHREZ WA BT 7 R HERI T HR S ) (HI 168-2020)(IAH ST SR . %7 vE B A RN A4 . 205
FEUF. HTIEFE R BZRAE OC R BT 5 RS L BRAR AN AR (B WA 5 4 A
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