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Determination of 12 Nitrophenols in surface water by gas
chromatography-mass spectrometry

ZHU Wei' LI Qiang®  FAN Jun* HUANG Taohong®
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Abstract A gas chromatography-mass spectrometry (GCMS) method was developed for the
determination of 12 nitrophenols in surface water. The samples were purified by acid-base
distribution and then solid phase extraction was used. After concentration, the samples were
separated and detected by GCMS. The linear correlation coefficients (R) of 12 nitrophenols were all
greater than 0.995 in the corresponding linear range. Repeated injection of 0.2 mg-L™" standard
sample for 6 times, the RSD values of the peak area were less than 6.0%. The detection limits of each
component were calculated to be between 0.01 — 0.07 mg-L™". The average recoveries (n=3) of the
2 ng'mL™" and 2 ng'-mL™" spiked experiments were 73.1%—100.8%. The experimental results show
that this method has high sensitivity and good repeatability, and can accurately detect the contents of
12 nitrophenols in surface water.
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1 éﬂggﬁ%ﬁﬁ’(Experimental section)
L1 A58
ZHH B LR LT (Honeywell, 32 [H) ki ali; £ha . SN (BHE, ) R oadrat; WA 1000 mg L' Y



3280 7N 54 1t 40 %
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12 PR 5L B Br HEVA T (=2 A6, TR D 5 MRBE 1000 mg L™ A Z5-d8. JE-d10 B ( &3, W ) 4B Pads. [ AH 2K 1
FE: 500 mg/ 6 mL, JURL R — M IR -N-£ 0% FE ML e B (2235, ).

K 3% B 1% B FH A GCMS-QP2020 NX( Shimadzu, H 7% ), [ AH ZE B3 # ( Shimadzu, H A% ), & WK ¥ 4 1€
(EYELA, HA).
1.2 X3S

3%+ 4 SH-Rxi-5Sil MS, 30 mx0.25 mmx0.25 pm(Restek, 32 [# ), #EEFHRFE F AWEHIRE 35 C f£5F 5 min, DL
10 C-min”' FFEL = 160 °C, L 5 C-min” FFiE E 180 °C, LA 40 C-min' JH & 300 °C 3¢ #F 2min. HHE N
1 mL-min™', #E4EE LR N 220 °C, SR HAN A 2 RE, JEREET ] 1 min, HEFER N 1 pl.

B BN PR T B (BD, B FLAE R 70 eV, B FIRTEE 230 °C, $2 1EE 300 °C A 025 L H AR X T
LSRRI 0.3 kV, SRERIY SIM, UL 1.

R 12 PRI OR B I E) R T T B R T

Table 1 Retention time and calculated m/z values of 12 nitrophenols

No. EY P4 R CASS 1 I TR] /min HiInEF  S%ET
1 2-fig 2-Nitrophenol 88-75-5 13.324 139 65,109
2 Z5-d8(NFR1) Naphthalene-D8 1146-65-2 14.184 136 135, 108
3 3-FH BE-2- g By 3-Methyl-2-nitrophenol 4920-77-8 14.860 153 136, 108
4 4-FA JL-2- T B 4-Methyl-2-itrophenol 119-33-5 15.136 153 77,78
5 5-F 5L 2 B 1y 5-Methyl-2-nitrophenol 700-38-9 15.320 153 77,123
6 2,5-fiE L 2,5-Dinitrophenol 329-71-5 18.089 184 63,53
7 3-TiF L 3-Nitrophenol 554-84-7 18.189 139 65,93
8 JE-d10(MHR2) Acenaphthene-d10 15067-26-2 18.404 164 162, 160
9 2,4-fiEFE 2,4-Dinitrophenol 51-28-5 18.649 184 63,154
10 A HE 1 4-Nitrophenol 100-02-1 18.940 139 65,109
11 2,6- _fiHFEm 2,6-Dinitrophenol 573-56-8 19.400 184 63,126
12 3-FH BE-4- i B 1 3-Methyl-4-nitrophenol 2581-34-2 19.723 136 77,153
13 6-F JE-2,4- i B DNOC 534-52-1 20.199 198 105, 168
14 2,6-—H 3L-4-Ti i 2,6-Dimethyl-4-nitrophenol 2423-71-4 20.480 167 91, 137

1.3 FESTTAL I

TR B 43 T e A« B RE S AT, MERf I 100.0 mL, FH 5 mol L™ A E AL AN M 1 pH>12, B T2 Wi 2, in A
10 mL & ¢, JRIEAEL 10 min, FFFFE 25, FFRA UM, H 1+ ERERIAATY pH H 1—2, FFAEHL

[ A ZE B A A BORE AR R4 FH 5 mL — 4 H %% . 5 mL FEEF0 10 mL 0.02 mol-L™" $h BRI I 1k, [ 4L Sk e .
B R0 A T v Ak 5 B AR DL 3 —5 mL-min ! 538 3R E i [FAR AL BOR: B B IS, Ak Sk s R B /M SE 2T FH 10 mL
AW ZRZEE(L s DEW L 1—2 mL min™ BUERZRPEN, TR 4 S IR IR R

Wedi: FEZIRSMT, B 20 BUR AR e 45 A e 45 2 0.5—0.8 mL, i A 2 uL Ww, H AW EEERZE 1.0 mL, %
B FERE R

2 ZR5¥he (Results and discussion)
2.1 bR

5 = G B e B VR B SR 1000 pg-mL' 1) 12 o i 2L B0 1R A B T WA R 0,02, 0.04. 0.1, 0.2, 0.4, 1.0, 2.0,
4.0, 10, 20 mg- L™ fyFR#EFF, AIA 2 uL (1) 1000 pg-mL~" INARIETR, (115 bR 2.0 mg-L'. 12 Fifil§ 515 A1 5 Fb
AR FHIE (TIC) WA 1, LR PETE . R0 56 R B3 2.

7 1. 2-FE AR}
25X1071 2. Z-d8(H w1
3. 3-H S 2- AR
3 45 1014 4. 4-F1 L2 L)
. 2.0X107F 3 5. 5-FH B0 R kg
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B 1 12 Pl IEm A 2 Fl AR TIC (20 mg L)
Fig.1 The TIC diagram of 12 nitrophenols and 2 ISTDs
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X} 0.2 mg L7 (bR UERE S, A VERE 6 IR, X E BB T RS2 T R 1 A, 6 YO RE 5 s v AR B
(RSD). #4 0.2 mg-L™" (IAREEELE, LA 10 5151 L ( peak to peak) AL E &R (ILOQ), 25 2.
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Table 2 Linearity range , linear correlation coefficient, repeatability and limit of quantitation of 12 nitrophenols

No. &Y LAETEH/(mg L) FHRZH(R) RSD/ % (n=6) iLOQ/ (mg-L™)
1 2-FE L 0.02—20 0.9987 45 0.02
2 3-FR -2 fE L 0.02—20 0.9997 438 0.04
3 4-HSE-2 - HE 0.02—20 0.9979 4.0 0.02
4 5-F L2 BTy 0.02—20 0.9978 3.6 0.02
5 2,5- T FEE 0.04—20 0.9992 5.9 0.04
6 3-TiE L 0.02—20 0.9994 4.7 0.01
7 2,4-fili B 0.04—20 0.9992 2.9 0.02
8 4-fis 5L Ep 0.02—20 0.9996 4.6 0.01
9 2,6- _fiHFE; 0.2—20 0.9989 4.6 0.06
10 3-HH J-4- i 5 Ty 0.04—20 0.9992 49 0.02
11 6-H -2 4- —figH By 0.02—20 0.9996 5.1 0.01
12 2,6-— F FL-4- gL 0.1—20 0.9993 5.1 0.07

2.3 IR
XFHUE B SR K IKREFEAT b [0 ol 3. A B 100.0 mL ZKAE, #E4T 2. 20 ng-mL" ANk BE 7K Jinbm il at,
JKAERUINBR KA RTALBRAN 1.3 JIrsd, B8 Al R 2 410035 5 L RERLInBR i B bR [T Sc A 45 21 DL 3% 3.

R 312 FIE AR R SR 45 R
Table 3 Results of recovery of 12 nitrophenols

s FEIAH EE/ (ng'mL ™) AR R/ (ng'mL ") IARIREE/(ng'mL ™) I BICR/%(n=3)

. 1.46 2 73.1

2-hi§ L N.D.
14.68 20 73.4
1.48 2 74.2

3-HH 2 2-hi EE Ty N.D.
15.45 20 772
1.48 2 73.8

4-F F-2 R EE Ty N.D.
15.02 20 75.1
1.49 2 743

5-F L2 A Ty N.D.
15.18 20 75.9
R 1.40 2 70.0

2,5- R EERY N.D.
16.07 20 80.4
- 1.61 2 80.6

3-higEE N.D.
15.59 20 78.0
R 1.48 2 73.9

2,4- TR EERY N.D.
15.83 20 79.2
- 2.02 2 100.8

A-fi N.D.
18.01 20 90.0
R 1.66 2 83.1

2,6- R EERY N.D.
17.72 20 88.6
1.76 2 88.1

3-HH J-4- R EE Ty N.D.
17.96 20 89.8
1.60 2 80.2

6-H 52, 4- — R HL} N.D.
15.88 20 79.4
B o 1.85 2 92.7

2,6-— H BL-4- R BE Ty N.D.

17.83 20 89.2
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3 453 (Conclusion)

AR A GCMS HEST T Hi /K 12 il 386 W3 0300 8 J7 3. H AR 20 A6 A0 I S 1 9 BB, e il 2 itk R4, #H
K RBIITE 0.995 L b & HARA /M a2 S FRTE 0.01—0.07 mg- L' JE R . X 0.2 mg- L' BYFRUES#EAT 6 Y M)
FE, AT TR AR RSD 7 2.9%—5.9% Z [8]. X SEBRkE f HEAT 4387, B8 FoinAn BHSCRAE 70.0%—100.8% 3 FEl . Jy ik
WA ML REEE, nTHERH e F K o 12 R LB IR0 E .
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