2026 4 5 A & i% Vol.44 No.5
May 2026 Chinese Journal of Chromatography 547~554

B R X DOI: 10.3724/SP.J.1123.2025.08023

£ B 3) Bl 18 B -#8 5 20U 18 B 1% - & BX R i 7 B Bl E
RAKPEENLEWM IHERMRE

® ®, GHXA, %, AmWE, # ’, F B, BRFE
(I8 2 00 LB A o OB 0 U7 B 222 B ) . TR Kb 410153)

TEE AR K R TS G 0 PR G A= 20 5 1 R B 5 e A, X e i 5 R A 28 3R 0 TS A B R R A
S5RiaHEAR . BT K TS Y W i R B AR R 0 X R — 2R Y R AT AT, SR AT BSOS T B A B
I 38 JE 12 R %k K T W e 22 R S e AR I G TR o AR ST ST T — RO B A B O L ST 4 1 B A
F T - 25 00 R 33 - R TG B 33 v [ IR ARG I P K T 30 A OR R AR RIS e AR R RAL S PR E AR
K 4 1 3h & A 25 B K RE#EAT B sh A AT AL 3T, 25 OASIS HLB [ AH 25 BUM: & i fb . #7049 % 1] ACQUITY
UPLC HSS T3 {445 (100 mmx2.1 mm, 1.7 pm) #4735, i s A 4 5 mmol/L Z FRE /K (% 0.1% W R ) -2
TR Z2 B B2 R L SR FH HRLIBE 35 B 1 VR A /60 ) A B S A T I L AR T R . SRR, 30 Mk & HE 0.10~200.0
pg/L R PE S R R AF S R B (r) KT 0.990, K5 H FR 47 0.01~1.0 ng/L, 22 & & 0.03~3.0 ng/L, 75 A [A] i Jin
K- (0.20,1.0.10.0 wg/L) , R A 70.2%~120.0% , AH % 45 1fE 4 2% (RSD, n=6) A 3.2%~9.6%. K Fi% J5 % %t it
A 9 AE X MK EESEATR I, G 16 R L& K & R 0.1~9.9 ng/L, H b A R im0 & 35 R K A
TR I A TR B . MR GB 5749-2022¢ 25 1 AR H K AR AR v ) X AR K B A B R A TRCE IR L2, 4-
R TR 5 I T UM IR Y i (R T B A BR SR 2R WAL T IE 5T M XA K IR R sk 2 1k B 9 1) fi B
DRV A0 o 120 3k ve A8 PR A B L3 AR K A A 4 B2k 2R 25 1 [R5, A 2R SR AR K HR B
T4 Y (A 4 RE BRI Ty R S HE

KA AL B s P B AR 2 v RO % - H IS % 5 A A I K

FE 2250658 EKFRIRAD : A

Determination of perfluorinated compounds, antibiotics
and pesticides in drinking water by automated solid phase
extraction with ultra-performance liquid chromatography-
tandem mass spectrometry

LIANG Jing, FENG Jiali, ZENG Dong, ZHOU Liping, ZHONG Xuan,
LI Yi, CHEN Dongyang’

(Hunan Provincial Center for Disease Control and Prevention (Hunan Academy of Preventive Medicine) ,

Changsha 410153, China)

Abstract: Emerging organic contaminants in drinking water, characterized by biological toxicity
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Yo #s H 5 :2025-08-29
* @15 Bk & A .E-mail: dychen2008@126.com.
HEETE M f A [ AR 5 4 (20213770085, 20251780673 5 i m 4 T2k fdt B @5 )2 W A A 32 #5 31 %l (20240304107,
20240304043 5 W) 75 45 T/ e FEZE BT I H (D202312069311, 20254676 5 i1 5 48 1 95 T 537 2 1 v 00 75 o " 95 4E 35 &
F: 45 H (QHJJ2023006).
Foundation item: Hunan Provincial Natural Science Foundation (Nos. 2021JJ70085, 2025JJ80673) ; Hunan Provincial
Health High-Level Talent Support Program (Nos. 20240304107, 20240304043) ; Research Project of
Health Commission of Hunan Province (Nos. D202312069311, 20254676) ; “Qinghe” Youth Cultivation
Fund Project of Hunan Provincial Center for Disease Control and Prevention (No. QHJJ2023006).



548 @ T 5 44

However, the current detection technologies for emerging organic contaminants in drinking water
mainly focus on analyzing a single type of pollutant, which increases in detection costs and fails
to meet the urgent demand for rapid, multi-analyte screening in water quality monitoring. This study
established a novel analytical method, which was based on the automatic solid phase extraction
coupled with ultra-performance liquid chromatography-tandem mass spectrometry method (SPE-
UPLC-MS/MS) , enabling the simultaneous detection of 30 contaminants with diverse physico-
chemical properties in drinking water. The 30 contaminants included perfluorinated compounds
(PFCs) , antibiotics and pesticides. The water samples were pretreated automatically by an au-
tomatic solid phase extraction instrument, and then purified and enriched through an OASIS HLB
solid phase extraction column. The 30 contaminants were separated on an ACQUITY UPLC HSS
T3 column (100 mmx2.1 mm, 1.7 pm) with a gradient mobile phase consisting of 5 mmol/L am-
monium acetate (containing 0.1% formic acid) and acetonitrile. The samples were analyzed and
determined by the positive/negative switching mode of the electrospray ionization source, and
quantified by the external standard method. The results showed that the 30 compounds had good
linear relationships within the mass concentration ranges of 0.10-200.0 ng/L, and the correlation
coefficients () greater than 0.990. The limits of detection were 0.01-1.0 ng/L, and the limits of
quantification were 0.03-3.0 ng/L. The 30 compounds exhibited recoveries in the range of 70.2%
-120.0% at three levels (0.20, 1.0, 10.0 wg/L), and the relative standard deviations (RSDs, n=6)
were 3.2%-9.6%. Water samples from nine counties and districts in Hunan Province were analyzed
using the developed method. The 16 compounds were detected, with the mass concentration range
of 0.1-9.9 ng/L.. Among these, atrazine was the most frequently detected, whereas the highest
concentration observed was chlorantraniliprole. According to the control requirements specified
in GB 5749-2022 Standards for Drinking Water Quality, the contents of perfluorooctanoic acid, 2,4-
dichlorophenoxyacetic acid, atrazine, carbofuran, and bentazone were significantly lower than
the national standard limits, indicating a low health risk associated with these compounds in the
source water of the studied regions. This method is efficient, rapid, and cost-effective, which is
suitable for the simultaneous determination of PFCs, antibiotics, and pesticides in drinking water.
This method provides strong technical support for the control and treatment of new contaminants
in drinking water.

Keywords: perfluorinated compounds (PFCs) ; antibiotics; pesticides; ultra-performance liquid

chromatography-tandem mass spectrometry (UPLC-MS/MS); solid phase extraction (SPE); water
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1.1 R FKFH

ACQUITY UPLC-XEVO-TQ-S #8 /& &% W #H {4
i ER IR AN (25 B Waters 22 7] ) ;SPEVA 4 A 3
[ A0 22 BUAL (BB (I T]) ey A BR A R 5
OASIS HLB SPE # (500 mg/6 mL, 2 [ Waters 2
7] ) ; CNWBOND HC-C18 SPE 4 (500 mg/6 mL, |-
T 22 3% 52 3 Bk 4 e 4y A BR A ®] ) s ENV+SPE 41 (500

mg/6 mL, fij L Biotage /A ) ) ; 3% 35 4F 4 3 B (L A2
H0.45 pm) .

492 R (PFDA) . 4 i T W2 (PFNA) | & ¢
iz (PFOA) . 4 % C %t i B2 (PFHXS) . 4 % P& 2
(PFHpA) . 4 #i C & (PFHxA) | 4 il T H¢ fifi iR
(PFBS) . 4 % + — 2 (PFDoDA) | 4= i 2% %t fiff iR
(PFDS) . 4 % 1+ — ik (PFUNnDA) | 4 % ¢ % iff 1R
(PFOS) . 4§ + /S iR (PFHxDA) | 4= i 1 DU /2
(PFTeDA) M43 1 = (PFTrDA ) b #fE % W (i i
We B 100 mg/L, 5 70 2 F s, R R R S5 BHE A B
] ) s HERE RS IR LSRR R I B L SRR IR R
WE K . 980 P SR N R IR B v I (BT R 100
mg/L, % J& O N, REER R E B A BRA A 5 K
RN (2,4-D 5 A JECR 35 25 R oV R (T R
100 mg/L, My ¥ #0 5a £ 47 B IF e I 7 ) 5 WY 2% il b
HEVA TR (BT VR FE 1 000 mg/L, b 22 33 3 A o 2
RS HRAE) ; WWHED R REP R KR A .
1 Vb B R i i (Dr. Ehrenstorfer 22 7)) ; £, TR 8
(i ali, B R T A AL B By B BR A ) 5
M2 (g ol 1 22 3% S g0 B B ety A RS FDD 5
B 2 M ({0 3% 4l , 74 E Merck 2 ®) ) ; # 4l Kk K
Milli-Q 47k & ¢ il % (52 [E Millipore 2] ) .

1.2 #RAEB R AT ES §

WA I 114) s o 5 VR 2 A D T A s A o U 3 )
FREL 10.0 mg(A5 51 3] 0.1 mg) T 10 mL A=,
fofi FH R 407K A i 0T 2 25 B B 1 000 mg/L 14 5 7
W B I — R B s k& ik R A
2GR MEVE T 10 mL & w2 b, B A & A
JE T A A AL W 0 T iR EE R 1.0 mg/L IR A
PR Ve A W I PR, B b 3R TR A s 1 6 25 VR
Tt s B L R R W M 0.1.0.2.0.5.1.0.5.0,20.0,
50.0.100.0.200.0 wg/L 4 Z 545 #E TAHEW .

1.3 HMmErkE

4 H Bl [ AH 25 BCR GEBE A 2 56 i AR E HU/N
FER W6 Ak RE S R OMRUE DR U TR vk A
BeE . HA il (LB AT 64 MRERY) ER A
BF 48 0 85 R o AR SOl R 4 B Bl A 2 R et
JKAEBEAT HIT AL B

K FE 2 30 15 21 4k o 18 4% o 38 % OASIS HLB
[ AH A& BN A 4 1 8l 1A AR B AR 6
mL B EER 6 mL 4l K 36 £k 7 i [ AH A€ B, B 500
mL KA LA S mL/min (7 3 2 0 i B A A B0,
10 mL 21 7K 9k P [ A 2 BOR: , 76 7R T AU TR 15
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min, ] 3 mL FEELL 2 mL/min (19 538 5 38 50 9 7, Tk
W W BEAE 15 mL &0 L 78 30 TR\ T AR
W2 T, AR5 T 0.5 mL YRR S AT AL R
EHR 7 eR 740 IR 21 G A 1 min, B0 20 min, 7%
Z PR/, T UPLC-MS/MS 43 #r .
14 NFEEH
141 &% &0

3% # . ACQUITY UPLC HSS T3 &% £ (100
mmx2.1 mm, 1.7 pm) ; 7 3140 : 5 mmol/L & & /K
V(5 0.19% HR) (R sh A A) R Z i R 8h A B)
Bb BE Uk B 2 JF : 0~ 1.0 min, 5%B; 1.0 ~ 2.0 min,
5%B~40%B; 2.0 ~ 3.0 min, 40%B~70%B; 3.0 ~ 5.0

min, 70%B~90%B ;5.0 ~ 6.0 min, 90%B~95%B ;6.0 ~
8.0 min, 95%B; 8.0 ~ 10.0 min, 95%B~40%B; 10.0 ~
11.0 min, 40%B~5%B; 11.0 ~ 12.0 min, 5%B. i :
0.3 mL/min; # A& 5 pL; AR 40 C,
1.4.2  JUig &t

B TR . S 22 B T R (electron spray ioniza-
tion, ESI), IE/f P X 49 4 (BSI A ESI) ; £ i
TR T B R)E 3.5 kY, IE& T iR
B AR 0.5 KV B 7 TRLEE < 500 °C 5 i %
AU 1000 L/hs >R FH 22 f o W (MRMD) 482 5 i
AT A I . 30 Fi Ak A5 9 09 0T T EL (m/z2) il 45 g
(CE) M4l LR (CV) S 5L % 1.

F1 30FULEYH MRM RS
Table 1 MRM MS parameters of the 30 compounds

No. Compound Abbreviation ESI Parention (m/z) Productions (m/z) CEs/eV CV/V
1 carbaryl (1 Z3)8) + 202.1 145.0, 127.0 10,25 30
2 atrazine (35 % 7t) + 216.1 174.0°, 132.0 25,18 30
3 bentazone (K Hi#A) - 239.2 132.17, 197.2 20,20 30
4 2,4-dichlorophenoxyacetic acid (2,4- 5 K% LR ) 2,4-D - 218.8 161.0°, 125.0 10, 18 30
5 carbofuran (7 A &) + 222.1 165.17, 123.0 12,12 20
6 sarafloxacin (VHIy0 &) + 386.2 342.3", 299.0 25,38 30
7  danofloxacin (iEFR VD &) + 358.3 340.2", 314.0 26,18 30
8 lomefloxacin (3% &7 52 ) + 352.0 265.2", 308.1 32,23 30
9 pefloxacin (J5 5 7P A) + 334.2 290.1", 316.1 29,25 30
10 metoxuron ( HI 4 %) + 229.0 72.0°, 156.0 28,20 30
11 triflumuron (%K) - 357.1 176.0", 153.9 30,27 30
12 chlorantraniliprole (48 Ht 2 H1 9 i ) - 482.0 204.0°, 202.0 20,27 30
13 teflubenzuron (5 4K ) - 379.1 195.9", 358.8 29,9 30
14 chlorfluazuron (& NE M%) - 539.9 520.17, 356.6 15,28 30
15 lufenuron (%A %K) - 509.1 325.9", 175.0 27,50 30
16 flufurazone (Fg HLJI%) - 487.0 467.0°, 156.3 9, 21 30
17 perfluorodecanoic acid (49 %2 ) PFDA - 513.0 469.0", 219.0 18, 18 30
18 perfluorononanoic acid (45 T2 ) PFNA - 463.0 419.0%, 219.0 16, 14 30
19 perfluorooctanoic acid (4% ¥R ) PFOA - 413.0 369.0", 169.0 12,24 30
20 perfluoroheptanoic acid (4% B¢k ) PFHpA - 363.0 319.0", 169.0 14,24 30
21 perfluorohexanoic acid (2% %) PFHxA - 312.9 269.0°, 119.0 10,20 14
22 perfluorobutanesulfonic acid (49 T %Efi iR ) PFBS - 299.0 80.0", 99.0 30,28 30
23 perfluorohexanesulfonic acid (4% C % %) PFHxS - 398.8 79.8", 98.9 38,34 30
24 perfluorodecanesulfonic acid sodium (4 ESLEMER) PFDS - 599.0 80.0", 99.0 30,28 30
25 perfluorooctane sulfonic acid (4> Lalifi iR ) PFOS - 499.0 99.0%, 80.0 28,30 30
26 perfluoroundecanoic acid (£ %+ —&) PFUnDA - 563.0 519.0%, 319.0 16,28 30
27 perfluorododecanoic acid (49 + /iR ) PFDoDA - 613.0 569.0°, 169.0 18,36 30
28 perfluorotridecanoic acid (£ % =) PFTrDA - 633.0 619.0°, 169.0 20, 38 30
29 perfluorotetradecanoic acid (4= %1 MU ) PFTeDA - 713.0 669.0", 169.0 20, 38 30
30 perfluorohexadecanoic acid (4% + 752 ) PFHxDA - 813.0 769.0°, 169.0 18,30 30

* Quantitative ion.
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WEAI R E R A S A AW ERERHY T
L[ MAH ]9 0E 8 1 5 AR B4 WYk iR Kk 24
A R B W S A B Y R [ M-H ) 1
T 2R WEARERBERE, AR
G far, BT LA £ EST IE /G V) e vy B Ak fi
FLERETE 1 pg/mL AR WO e & 9y &
A8 HL 0 AR I R R A AL
All 48 FE R, AR A0 AR B Y e 7 R R R B R E i
FHREMER T B B B R B
VA TR U o AR P 2 BRI B AR DA S A A AR T
Ui AR T 2ok 2 25 2 R AL 3% o LR G H IR
M AR BTG 240 1.4.2 715
2.1.2 @A NTt

4% W % %2 T ACQUITY UPLC HSS T3 (100
mmx2.1 mm, 1.7 pm) ,ACQUITY UPLC BEH C18
(100 mmx2.1 mm, 1.7 pm) , CORTECS C18+ (100
mmx2.1 mm, 1.6 pm) fil ACQUITY UPLC HSS
PFP (50 mmx2.1 mm, 1.8 pm) 4 (3% 4% % H 45
A W 1 255 R O A Y 52 I 445 SR UL L ST
(www.chrom-China.com) , ACQUITY UPLC HSS
T3 HA 5 A 09 e I R 43 B8 A8 R, HL 8 335 06 Xof Bk P
U, H ¥k & ACQUITY UPLC BEH C18 ff i 4 ,
CORTECS C18+ i A1 1 43 £k & ¥ 1 (015 1 4
F& .1l ACQUITY UPLC HSS PFP & i £ th Kk £ %
o DUy 1 3 0 R, o ARG, - RO 20 IR
4 ST % # ACQUITY UPLC HSS T3 {53 #1: gk 17
(RN
2.1.3 s AE R

TN AH A 4 BRI pH SF IR R 4 B E AL G Y
14 W) o7 fF | e TR RN €53 A B A RSOR o I, BT
DL 7K R 20 i - 7K SRy i 2 A B8 35 SRR 3 6 B An Ak
A Wy 0L B ) SE R S5 SRR, LG KR T B A
fifi K 2 %0 B br Ak & W0 &6 s 8 i e R 5 R
AN WFSE T 3 S AR s i R B bR A A B G A R
R €833 43 15 08 5 ), E KRR T 4 S0 ACAS [ 4R
U3 %1(0.05%.0.1% . 2%) 1 1R F1AS [R) v 3 (2.5
10 mmoV/L) ) Z i 4% . W MR R {2 i [ M+H]" 85 + 11
RO B IE , O MR dE e i W pH B2 o 45
JEULBEEL 82 A S3, YK AR A 5 mmol/L &R By

10.1% W BRI, A HARfb & W e R4k 7%
Wi 7 568 B2 115 335 70 P S8R B AT P g ok o IRt s
SEH k5 mmol/L £ R B K VW (F 0.1%
W) -ZMEAE i sh Al et 251k Ja 30 Fifk & ¥ iy
BB TR LA 1

1.5

Intensity/107
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3 4
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E1 30MAE®(100.0 pg/L)HEEFRE
Fig.1 Total ion chromatogram of the 30 compounds (100.0
ng/L)
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2.2.1 A EBRAE B A

HY T 0 BT A 1 B R R SR XS T A A S B
A AT 2 32 A0SR T AR A BURE R 1 O A R
BwE ., 4y % % T CNWBOND HC-C18 SPE #F
(500 mg/6 mL) ,OASIS HLB SPE # (500 mg/6 mL)
1 ENV+ SPE # (500 mg/6 mL) X} H 54k & % 101 4
FISEI a5 R WP K S4 ok, fifi i HC-C18 SPE
FEBF Ak A 9 10 IR R 29~ 112% , H s 375 i 2%
P A 2 A AL A P 0 DGR/ T 70%, T s i
il 2 BT Az 2R R4 AL B 10 1 Bl TR AR R 1R AR 1 2
T4 5 HC-C18 i i ik 2 L & A # i HE T, JC i
ARGy i AR B8, L IS AN G5 fff | ENV+ SPE FER
164 B LI 0.2%~129% , He Fp 4 24 1 [0 g
R 22 ENV+RY DR R & B A2 SRR O - — O M
FORREY AR 25 F 858 oF 5 OB pY 2R A
- VR B AR B (E 3 b T 5 B AR 55, B0 FL AR BE
A, BIBCRAL; HLB (IR R = 2 B8R N-&
s B W o ) ) SR, 20 SRR R B B K A
7 K, b Mg 5 M) 56 AT 2 5 2 /K Bk T, HLB 7] D)3 i
AH B K AE A A AR X it AR L &
OASISHLB SPE #1 & S AL B, e A7 3 B 9 1 [l g
HON 70.2%~120.0%. P L, ¥ $% OASIS HLB SPE
FEXT K AE BE4T & 2 Ak .
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2.2.2 RS A R AL

HH T AN [ B 28 08 43 B 400 26 A5 ALAE 5 7K A i
VS it P AN ), 3 3 — A5 3 1RV 390 X T A o AT A L
BRI AERCRAE R B, KL HHERT
B 80% FF IS /K ¥ 9K . 50% H B /K I W L 10% FHY i
IR W H AR 43 BT A BRI 52 45 8 B
P S5 BT, 24 B Sy ok 0 Vs 500 ) 9T A 43 ) [l
WK T 70% , Bl H I LU 9] 0 B A1, R 4% 4 Rl 1k
B RIKZE A 2R A5 AL A P [ SR AR
K B 4 S0 B W A B R B K AR FH B AR B R
ik 24 2% o 3R 3 o g K A R SRR A B R R S
fbA W05 BURHS G A9 AR 21 [, Y H 00 AR R o B
(SN P A e el (N o T 7 R R S S B LR
JiE S B e R R A . R, B R AR SR R R
il
23 FHiEFERE
231 H i s (ME)

Y BAIETT B R RE R R A EOK XS LA
YL ] — 72 50 JO Sk VR B ) ik VR A b v VA R, 38 i
T 48 T G JC b v i 4 R 3 R I T b o i R R

() L AR SR 40 A ME . ME= (3% [ DU Bt b o fh 28 44 % -
Ve R v It 2 3 ) A R B v Il 2R 36 < 100% , 24 IMEE
<20% I}, 55 5L BTSN , 24 IMEY 20%-~50% I, 2 th
ZEBL TR, 2 IMEI>50% B, Ay 3 35 g e 4
b E S6 BT R AN [ A6 G WA K T A —
F1R) 2 I 410 ] 3 35 T SR N, L AT 6 P L &
[ IMEI/N T 10%, 6 B {5 35 J5 500 5 24 FlAk & 90 1
IMEIZN 10%~20%, hy 55 & Bt 20 o B, >R % 741
T o 1 e 2647 22 15047 o
232 BMER. EERML U HE

T i) 2R 91V G b VA W, TR R 1.4 T I s
PR o ARG 9 00 BT o v B R B AR A (o), DS
Xk R Y W T AR R AR AR (), 2 i b vt £ o A%
i BT E B R A LA 3 A5 45 e LA 10 A5 45 e HE
K it B, MR AT AL PR A BRI A K R (LOD)
Ak mR(LOQ) . 4R E/R, fiba Wi
1 0T o v B Y PR PN M G R RAF 2R A G R AL
(r) R 0.990~0.999. J7 kK i R~ 0.01~1.0 ng/L,
FE RN 0.03~3.0 ng/L. A7 b & 9 B 2 1Y L
LR T R A DG R A K B RN BRI R 2,

R2 0HMUSYHEEEE LEFRAXRBAHRMNESR

Table 2 Linear ranges, linear equations, correlation coefficients (), LODs and LOQs of the 30 compounds

Compound Linear range/( ug/L) Linear equation r LOD/(ng/L) LOQ/(ng/L)
Carbaryl 0.10-100.0 y=1392.7x+126.5 0.997 0.1 0.30
Atrazine 0.10-50.0 y=119359x+952.1 0.999 0.01 0.030
Bentazone 0.10-200.0 y=1303.2x+38.5 0.998 0.5 1.5
2,4-D 0.50-100.0 y=605.14x+82.2 0.999 0.8 2.4
Carbofuran 0.10-50.0 y=123892x+6276.3 0.997 0.01 0.030
Sarafloxacin 0.10-100.0 y=5209.8x-854.9 0.998 0.02 0.060
Danofloxacin 0.50-100.0 y=3506.329x-2547.4 0.992 0.1 0.30
Lomefloxacin 0.10-100.0 y=12655.6x-1385.6 0.995 0.1 0.30
Pefloxacin 0.10-100.0 y=7935.22-1517.0 0.994 0.1 0.30
Metoxuron 0.10-100.0 y=68770.82x+28480.0 0.995 0.1 0.30
Triflumuron 0.50-200.0 y=186.720-27.7 0.993 1 3.0
Chlorantraniliprole 0.50-200.0 y=825.1x+121.7 0.997 0.5 1.5
Teflubenzuron 0.50-200.0 y=505.50-125.2 0.997 0.5 1.5
Chlorfluazuron 0.50-200.0 y=2489.70-694.3 0.997 0.3 0.90
Lufenuron 0.50-200.0 y=1363.3x-601.4 0.991 0.3 0.90
Flufurazone 0.50-200.0 y=515.72-110.6 0.990 0.7 2.1
PFDA 0.50-100.0 y=1157.3x+523.8 0.995 0.2 0.60
PFNA 0.50-100.0 y=1330.6x+594.8 0.990 0.2 0.60
PFOA 0.50-100.0 y=1872.6x+3260.8 0.995 0.2 0.60
PFHpA 0.50-100.0 y=377.42+209.2 0.997 0.5 1.5
PFHxA 0.50-100.0 y=2135.12x+539.8 0.991 0.2 0.60
PFBS 0.50-100.0 y=3962.3x+292.5 0.999 0.2 0.60
PFHxS 0.50-100.0 y=11351.52+1017.1 0.999 0.1 0.30
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Table 2 (Continued)

Compound Linear range/(ug/L) Linear equation r LOD/(ng/L) LOQ/(ng/L)
PFDS 0.50-100.0 y=354.42-6.3 0.992 0.5 1.5
PFOS 0.50-100.0 y=2657.520+1240.0 0.990 0.2 0.60
PFUnDA 0.50-100.0 Y=2646.3x-111.0 0.999 0.2 0.60
PFDoDA 0.50-100.0 y=1601.92-595.0 0.994 0.3 0.90
PFTrDA 0.50-100.0 y=797.9x-328.5 0.997 0.5 1.5
PFTeDA 0.50-100.0 y=4735.50-662.2 0.997 0.2 0.60
PFHxDA 0.50-100.0 y=4769.8x-1813.0 0.992 0.2 0.60

y: peak area; x: mass concentration, pg/L.
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G AT A R o IR R e R R
R, RO KRR B G 5 A R R Y A
ARHVEE R, 73 BT e Rt i 0.1~9.9 ng/L, AR
R 4.

H1 GB 5749-2022 (£E 1% Tk F 7K T3 A6 bk 1 ) X ik
FH K B 45 5 25K 1T %0, PROA i PR {H /2 80 ng/L,
2,4-D 35 L oE @R M KR R 1Y R AE 4 )
0.03.0.002.0.007 1 0.3 mg/L. A F 5% o 20 #r 91 4
SR N 0.1~9.9 ng/L, i A% T B 5 0 BRAE ok,
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Table 3 Recoveries and relative standard deviations of the 30 compounds at different spiked levels (n=6)

0.20 pg/L 1.0 pg/L 10.0 pg/L 0.20 p.g/L 1.0 pg/L 10.0 pg/L
Compound Rec./ RSD/ Rec/ RSD/ Rec/ RSD/| Compound Rec/ RSD/ Rec/ RSD/ Rec/ RSD/
% % % % % % % % % % % %
Carbaryl 725 4.9 71.3 4.0 75.9 6.7 | Flufurazone 76.3 9.4 80.3 8.2 78.2 7.5
Atrazine 752 8.1 76.7 6.7 72.4 5.4 PFDA 107.4 9.6 115.4 6.2 85.7 6.8
Bentazone 115.0 6.2 70.4 5.3 76.2 5.1 PFNA 120.0 9.1 71.4 6.0 116.1 6.7
2,4-D 1200 8.7 80.5 6.5 77.1 6.3 PFOA 119.6 8.7 118.9 8.9 81.4 8.1
Carbofuran 105.0 5.3 76.4 4.7 73.4 6.7 PFHpA 1158 8.5 81.7 7.4 71.1 4.9
Sarafloxacin 90.2 7.9 119.7 7.2 106.3 7.2 PFHxA 78.5 8.6 119.5 7.2 75.4 7.8
Danofloxacin 1150 8.1 76.4 4.7 86.5 6.4 PFBS 1105 7.6 70.4 3.4 72.6 6.3
Lomefloxacin 83.3 3.5 78.6 5.5 90.1 5.2 PFHxS 107.5 3.2 117.4 9.1 78.3 9.1
Pefloxacin 85.4 8.3 119.4 5.7 75.4 7.5 PFDS 70.3 8.4 71.5 3.6 76.7 8.5
Metoxuron 90.1 6.0 76.7 7.6 73.2 9.3 PFOS 1157 6.3 110.2 6.5 72.8 8.4
Triflumuron 757 1.6 118.7 4.6 112.4 8.1 PFUNDA 1183 6.5 75.4 5.9 113.4 7.6
Chlorantraniliprole ~ 90.0 8.7 70.6 7.4 72.3 7.5 PFDoDA 702 8.1 70.5 4.7 77.4 7.9
Teflubenzuron 120.0 8.6 71.2 8.9 76.7 6.9 PFTrDA 70.8 9.5 83.5 9.2 85.6 5.7
Chlorfluazuron 742 95 73.4 7.8 112.2 8.6 PFTeDA 75.4 8.8 116.6 8.4 71.5 4.2
Lufenuron 70.8 6.9 71.7 3.6 77.5 7.4 PFHxDA 80.6 6.9 119.2 7.6 115.4 6.8
Rec.: recovery.
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Table 4 Test results of actual water samples ng/L
Compound Sample Nos.
1 2 3 4 5 6 7 8 9
Carbaryl - - 02 - - - - - -
Atrazine 1.0 03 97 12 04 27 07 21 0.6
Bentazone - - - - 1.0 - - - -
2,4-D 33 58 - - 18 - - 19 -
Carbofuran 02 - 02 - 0.1 - - 0.1 -
Sarafloxacin - - - - - - 03 - -
Danofloxacin - - - 39 - - - - -
Pefloxacin - - - - - - 2.1 24 20
Chlorantra- 86 53 27 99 45 15 85 - 08
niliprole
PFDA 1.0 - - - 03 03 - - -
PFNA - - 04 - - 03 03 - 14
PFOA 23 - 39 45 23 - 31 33 46
PFHxA - - 08 03 - - 04 - -
PFUnDA - - 04 - - - - - 03
PFTrDA - - - 07 - 05 - - 05
PFTeDA - - - 06 - - - -

—: not detected. The compounds that were not detected in

all samples were not included in the table.
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