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B B OARSCEST TR O SO (3% (L Nexera X2 1= 5 PO AT 1% A% 1.CMS-8050 B¢ FH 8%
HEREAS BT K F R B A A IR 75 1 AT I AT E 5 min PN 52 AR 3 RIS LI 2510 & W1 45 TSR FH P bR v o 1,
TR 0.1—100.0 wg- L™ AHC BT 0.998 , 4% 1 B 1352 8 v 28 75 85.8%—112.7% 22 [7].3 Mk
JE T (% B B[] A 1 AR ) AR AR VIR 22 ( RSD % ) 433l #E 0.10%—0.20% F10.85%—3.30% Z.[A].i#E 4 2.0 wL, 77
B H PR AE 0.022—0.034 gL' 22 [6], U2 R FR7E 0.088—0.136 wg- L™ 22 0] 327K 3 ANAS ) e BRI ]
WCRTE 86.7%—94.5% 22 [8). 5% B L0025 5 1.

KA ANIEE, HESAORA G, = EIUMAT Y, IRk, 1L.CMS-8050.

Simultaneous determination of nitrophenols in surface water by
ultra high performance liquid chromatography-tandem mass spectrometry
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(1. Analytical Application Center Shimadzu ( China) Co., LTD, Chengdu, 610041, China;
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Abstract: A novel method was developed for the simultaneous determination of nitrophenols in surface water by
Shimadzu LCMS-8050 triple quadrupole mass spectrometer. Under the optimized condition, three Nitrophenols could
be analyzed within 5 min. The standard curve was drew using Internal standard method. the correlation coefficients
were greater than 0.998 in the concentration of 0.1—100 wg-L™". Injection volume was 2.0 L, Method detection
limit was 0.022—0.034 pg+L™" and minimum quantitative detection limit was 0.088—0.136 wg-L™". The RSD of
retention time and peak area were 0.10%—0.20% , 0.85%—3.30% respectively. Spiked in surface water with three
concentrations, the recovery was 86.7%—94.5%. The method has good linearity, precision, recovery and has the
advantages of no derivation and simple operation. The method is fit for detecting nitrophenols in surface water.
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LCMS-8050.

S HE I AL A0 ( Nitrophenols ) 1y JEUbA Ak sl 1) 102 I T T BE 25 Rk T 4547l , i PR BE Tl Bk, e 38 3%
T AR TR, B 25 AR, AT K PR s e Y A s R T A B R 2, 4- T I B A S R R R
(EPA) AKCERHE e i S A4 00,2, 4, 6- = R AL (BRI ) B 0 2 35 PR K 10 A ) ( GBS 749—2006) il
(b FHKIREE AR 1E) ( GB3838—2002) 41 Ay b M5 473 .

AR 2 0 T T B84 M €38 TG ( GOMS ) (A €380 (HPLC) A 6 e I 505 (LC-
MS/MS) 45.GCMS J5 5 ZEXHRE At AT A A AL AL PR 35V BB I HPLC 12538 ' 75 B AT IS AR A IR LU 4 F AR, 42 i R
THE , BITALFR SR % 97 , L HPLC 25 5 H BB PHPE 2 52 L.C-MS/MS 3 FL A 1 e P 85 52 A8 (9 65 50, T DA TG 4
RF AR AL R | BT S BRI S A Wi 85 R A s

R SR P 15 P = U8 VR IBE (X LCMS-8050, BT 1 P02 E R A0 BT M 92K T 3 AR B0 26 1k 45 WO 0 D 8. 7
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1 S:236%34 ( Experimental section)
L1 R 5

FRufiE i 4-fE LW (1000 mg- L7 T HEE I ] 02si) ,2,4- A5 FEM (1000 mg- L7 T HIEE W [ 02si) ,2,4,6-=fi FE
(1000 mg-L™' F 20, W0 A 02si) ,2,4- " HFEB-d3( = 98% 0 H TRC) .G BHAHIAF . A (B4, B CNW) |, F R 4%
(JRIESH W H Sigma Aldrich) , IR (%4, H CNW).

681 P 5% B 1= SS0R A (E35 1Y Nexera X2 5 = 2 PUARAFF T 51X LCMS-8050 B¢ 1 R 48 LA TC B M il % (LC-30AD) ,
FELEAML(DGU-20A; ) , H 3 i FE 75 (SIL-30AC) , AL R4 (CTO-20A) , & G5 45 il 4§ ( CBM-20A) , = 5 DU H FF 5 13 A%
(LCMS-8050) , LabSolutions {43 T {E3 (HiA 5.93).

1.2 RO AR O RE S BT 551

51t Nexera X2 UHPLC. (5% 44 €18 1 ( Shim-pack GIST,2.1 mm x50 mm,2 pm) ;FishAH A 2 5 mmol - L™ % 0.05%
FH R 1) FP R B K 0 T s AR B oA FR B 3 0.4 mL - min ™" B FE AR T4 0.00 min;60% A ,40% B ;2.00-min : 40% A ,60% B
3.00—4.00 min:10%A ,90%B;4.01—5.00 min:60%A ,40%B ; #1357 40 °C ; HERERFL 2 wl.

1.3 FEigsriractt

Byt LCMS-8050 — H PUARAT BTt R HI AL 55 2 1R (EST) SRR TR | 22 Oz s 0 ( MRML ) A A 7 Bl ai R 41 5
PEFIASIREE 150 °C 5 VB SR BE 400 C; O HE 1.0 kV; B M TR N AR, MEA 514 3.0 L min™'
10.0 Lomin™ IR THR2 S, 3% 10.0 Lomin™" 51 B I E] 25 ms; MRM S50 1.

R1AHEBRLGY MRM 25
Table 1 MRM parameters of Nitrophenols

FEE No U/ E S AR T PR T Q1 kT 2= il A HL Q3 TAT i 2=
7 Compound name Precursor ion Product ion QL pre bias/V CE/V Q3 pre bias/V
108.00 14.0 19.0 10.0
1 4-fi§ T (PNP) 138.05 92.00 14.0 23.0 12.0
45.95 29.0 35.0 17.0
109.00 12.0 25.0 10.0
2 2, 4-_fH LM ( DNP) 183.10
123.05 12.0 19.0 11.0
) 182.05 " 15.0 19.0 17.0
3 2,4,6-= {8 (TNP) 228.05
198.05 10.0 16.0 12.0
) 112.10" 12.0 26.0 10.0
4 2,4-fi§ 53 -d3 ( DNP-d3) 186.10
126.05 12.0 19.0 12.0

. o« [REERE X quantitative ion.

1.4 BRifEvE AL il

B3 Tl k1 24 & P 45 B E I A VR (100 mg - L), DA 26K 38 R B 0.1,0.2,0.5,1,2,5,10,20,50,
100 pg- L™ AUBRHER SN, PR H 1.0 mL, JIA 10 pL BRI, 1R AT, FE il A 10 S [RIH BE A bR v TAE IR .

IR BRIP4 (2,4- A5 5EW3-d3,5.0 mg-mL ™), LAFI BBl 200 we- L™ AY YRS R L.
1.5 FERETALIR

o FHRS PR 2T 4 38 1 (0.22 pum) 5 B ML F /K EES, B 1.0 mL S8 TAE RS INA 10 L AR FHWE, eIk &),
.

2 ZR 57 (Results and discussion )
2.1 A&k

T SAH R B AR (G R R AKORE VR 3% A B R /K A L, W T P, (RS By 25 Ak & 4 O B 55 L v )37 B
SRR H TR KAV T I A R A S 1 2 Ak 5 (0 B 1 e L o 1y 4 2 (LI e A 2 i 25 B 5 IR B i | R
AR B s 1) X SR S A AL LA T T AL, IR A TR BIAH N 5 mmol - L™ FR BRI (& 0.05% TR ) A A R 5
14t Labsolutions {41 ¥ MRM A iR 4LZhRE, WIS BIHE1L)5 /Y9 MRM S5, B e B b R S s IR S50 A shif ik
AR WA TSRS ST 0 TR T I AV Ll 3 R B TR TR R A B IR S B AT T kR
A5 8 43 B D7 i 1 B DR | R = IPELT  iE T RS L A W o AT
22 AMER

FERR 147 TR 10 IR BE AR IE RPN, INPRIE S IR HE M Ze e et 2R 45 R D3R 2, Hoh e B (%) il i
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Table 2 Parameters of standard curve

[ E2 S T 2% LR T E HRRER
Compound name Standard curve Linearity range/ ( ug-L™") Accuracy/ % Correlation coefficient
4-fif KLy Y=2.5138X+0.0134 0.1—100.0 85.8—112.7 0.9986
2, 4- i Bk Y=1.9420X+0.0132 0.1—100.0 90.6—111.6 0.9989
2,4,6-— g5 Y=1.7930X-0.0086 0.2—100.0 90.1—109.3 0.9990

T8 Y FORIEER X RN,

2.3 DA BRI T BR
HRAE B WA M5 EEAR HE B TTHAR F00) (HI168—2010) HRAH SEHRE FE4 707 6 3 BRI T BR A 240 T

N 0.1 g L7 b KMARAE 3 BB« 157 tp ¥ i AT AR B 7 R, LA 3 BRI 1 B (MDL) = 3.143%
S(S FARHEMm ) ,E T BR = 4xMDL #EA7HH8 45 50 L3 3.
R3 HERHEAE TR (n=7)

Table 3 Method detection limit and Limit of determination

SR e ) HERER | WERR
Compound name Concentration/ ( pg-L™") Standard deviation Method dete(’tff’“ it/ Mm_‘m”'fl ‘,‘”a”ma“vf’,
(pg-L70) detection limit/ (pg-L7")
4-FEHE 0.1 0.0084 0.026 0.104
2, 4- iy 0.1 0.0070 0/022 0.088
2,4,6-—HHEE T} 0.1 0.0107 0.034 0.136

24 WEELR
BE ] 3 AN )R BE () R S P S AL S MR S PR, 70 B A 73 HT 6 UK, 25 S8 A0 IR RS 5 52, 2% 1 5 W00 B 1k 1) A

TR RS 2 B 5 AN 3R 4 077 .3 AN [R) VR BE B AR P A B8 ] TR] AT 1T BB RSD% 431 7F 0.10%—0.20% F11 0.85%—
3.30% Z IA] {5 2% i L4
T4 KEEILRER (n=6)

Table 4 * Precision experiment results(n=26)
AHXTARME2Z RSD% (1.0 pg-L71)  MIXFRMEMZE RSD% (5.0 pg-L™") HHXIAR#ER 22 RSD% (20.0 pg-L7")

HiR 5B 6 ] W T A {5 B i) i TR B2 1 ] g T R
Retention time Area Retention time Area Retention time Area
4-T 3Ly 0.17 2.37 0.10 1.49 0.10 0.85
2, 4-FHSE 0.08 2.88 0.10 1.49 0.10 0.85
2,4,6-— 5Ll 0.20 3.30 0.04 2.60 0.13 1.02

2.5 bR LR
B 990 WL R AKAE G, LA 10 WL AR TR G bR fEia v, IO oA 3 AN R B A AIbsAs: ity #8157 v i) Dy 1064 7

FIALER, EALAH bR [ ic2h S5 U3 5.3 /KRR B 4-Ril R B (5 B8 I [R) Ab A (o g0 | (R T O s A H B, 4G 4 2, 4- 7l
Py ARG TF I TR, KA 2,4,6- = fH3E0 .3 DA TRRE AR EDSCRAE 86.7%—94.5% 2 18] J7 i A ] 5.

RS HFKEER AR TR

Table 5 Recovery of target analytes spiked in surface water

AR/ P2 W 45 Jinkgs ECE Recovery/ %
Compound name Sample results/ (ug-L™") 1.0 pg L 5.0 pg-L7! 20.0 pg-L7!
4-HHE T 0.024 fIC T 7 K R 92.3 90.6 87.8
2,4- Tl AL 0.024 AR TJ7 B0 T R 94.5 89.7 90.0
2,4,6-=fili 3 PR 90.0 86.7 89.9
2.6 FREASIE

P TR B IARAE i (100 pg - L71) Z0 A Se UG BERE MBS F, 5 2 5k BRI O 45 SRR W1, 1 22k 1 26 1 5 W G0 e 3 v TG
W2 HARfe a4,



i

834 57N 1k 2 39 %

3 45 ( Conclusion)

ASCHENT. T — i 5 R e AR €3 (. Nexera X2 A = 3 DU AT 554X LCMS-8050 BX M 22 7K Hh Al B 2 ik
BT AT RS min P SE AT, O IR RAUE &, ELEEERE 2 pL, Tk B BRTE 0.022 —0.034 pg- L' 2
(], 90 5 F PR AE 0.088—0.136 pg- L™ Z 0] NARTEE i, ik e M3 M 58 JE &2 Mgy 0 B vy off R 7 R D e T 3ROk
FER R 2, 4- AR By AR BEAR T 5 R T BR. AR Jr vk ff B D | R A HERA 38 B K D ZE R 25 Ak B 1 i D
iyl
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