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Table 1  Structure of fourteen nitrophenol compounds
No. compound molecular formula molecular mass molecular structure
0
i
1 2-nitrophenol CyH;NO, 139.1 g
HO
OH
2 4-nitrophenol C,H;NO, 139.1 N*
I
0
i
NS OH
3 1,2-dihydroxy-4-nitrobenzene CoH;NO, 155.1 0 \<I
OH
0L O
\N+
4 2-nitroresorcinol C,H;NO, 155.1 HO\©/OH
0
I,
o
5 3-nitro-1,2-benzenediol C,H;NO, 155.1
H
OH
0O OH
i
6 1,3,5-trihydroxy-2-nitrobenzene CyHsNO, 171.1 0”7
H OH
OH El)
N"\O_
7 2,3-dinitrophenol Cy,HyN,O; 184.1 o
N"7
Il
0
0
I
_O/N
8 2,5-dinitrophenol CeH,N,Of 184.1 o
HO N*7
Il
0
0O OH O
I, I,
9 2 ,6-dinitrophenol CoHLN, O 184.1 'O/N N\o'
X
10 2,4-dinitrophenol C H,N,O, 184.1 Oaye "
|
0
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molecular formula

molecular mass molecular structure
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Ultraviolet absorption spectra of fourteen nitrophenol
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Table 2

fourteen nitrophenol compounds in blank substrate soil

Linear equations, correlation coefficients, LOD of

compounds linear equation regress?on LoD -
coefficient /mg - kg
1 Y=10876X-4789 0.9987 0.06
2 Y=11345X+5739 0.9991 0.05
3 Y=10987 X-873 0.9990 0.06
4 Y=12352X-9739 0.9995 0.05
5 Y=11372X+3786 0.9991 0.05
6 Y=12957X-7289 0.9985 0.05
7 Y=10876X+7653 0.9992 0.05
8 Y=11265X+4589 0.9982 0.05
9 Y=11376 X+6752 0.9992 0.05
10 Y=12750X-7639 0.9993 0.05
11 Y=10453X-8765 0.9992 0.06
12 Y=13659X-4785 0.9984 0.04
13 Y=119327X-7639 0.9988 0.05
14 Y=10893 X-8987 0.9990 0.06
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Table 3  Recoveries and RSD of fourteen nitrophenol com-

pounds in blank substrate of soil

) relative standard
recoveries( % , n=5)

compounds deviation(% , n=5)
low middle high low middle high
1 85.7 92.6 94.8 4.8 4.2 3.2
2 83.3 91.5 94.6 5.5 5.3 4.2
3 85.6 92.2 93.5 5.7 4.5 4.3
4 86.2 93.5 92.6 5.3 4.9 4.9
5 105.7 92.6 96.7 5.1 4.3 4.0
6 84.3 92.1 98.1 5.6 4.3 3.8
7 87.6 93.6 96.1 5.9 4.9 5.1
8 88.2 88.8 83.8 5.5 5.4 5.0
9 89.5 89.5 92.4 5.3 4.4 5.2
10 83.9 90.1 85.3 5.5 3.9 4.6
11 82.8 87.4 81.3 5.4 4.0 4.3
12 86.4 88.9 83.5 5.2 5.3 3.6
13 90.7 84.2 95.2 5.7 5.2 5.6
14 91.4 86.8 90.7 5.3 4.2 3.8

R4 IR X I 4 9 A A 5

Table 4 Detection of fourteen nitrophenol residues in differ-

ent areas of the soil mg - kg
1 ND 0.08 ND
2 ND 0.23 0.09
3 ND ND ND
4 ND ND ND
5 ND ND ND
6 ND ND ND
7 ND ND ND
8 ND ND ND
9 ND ND ND
10 ND 0.06 ND
11 ND ND ND
12 ND ND ND
13 ND ND 0.07
14 ND ND ND

Note: ND is not detectable.
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Simultaneous Determination of 14 Nitrophenol Compounds by QuEChERS-Ultra Performance
Liquid Chromatography

LIU Yu'" *, ZHANG Tong-ai', YANG Li', LIU Rui', LIU Ying'
(1. State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China; 2. Weifang Food and Drag Inspection
and Testing Center Institute, Weifang 262511, China)

Abstract: With an ultra performance liquid chromatography (UPLC), a method for simultaneous determination was established for
fourteen nitrophenol residues including 2, 4, 6-trinitrophenol [ picric acid (PA)], 2, 4, 6-trinitroresorcinol [ styphnic acid
(TNR) ] and 2, 4, 6-trinitrophloglucinol (TNPG) remained in soil and ground sediment of production areas of energetic materi-
als. The sample extraction was completed in one procedure via a modified QUEChERS ( quick, easy, cheap, effective, rugged,
safe) pretreatment method. The samples were purified by C18 and graphitized carbon black ( GCB). Fourteen nitrophenol com-
pounds were separated by an Accucore PFP (2.1 mmx150 mm i.d., 2.6 um)column, and the radiant elution was employed

-1

with a mobile phase consisting of acetonitrile and 0.02 mol - L™ ammonium acetate buffer solution, and 0.1% formic acid, a sol-

vent flow rate of 0.3 mL - min™' and an injection volume of 5 wL. Fourteen nitrophenol compounds were identified at 220 nm.

~" with linear correlation

Results show that fourteen nitrophenol samples were linear in the concentration range of 0.2-50 mg - L
coefficient ofof 0.9985-0.9995. The detection limits of the components were 0.04-0.06 mg - L™, and the average recoveries
are 81.3% —-105.7% with relative standard deviations of 3.6% —5.9% . Fourteen nitrophenol compounds were separated within
22 min. The established method can be applied to the rapid determination of nitrophenols residues in soil with good repeatability
and precision.

Key words: analytical chemistry; ultra performance liquid chromatography; polynitrophenol compounds; QuEChERS method
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