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Research review of transport fate and techniques for removing p—nitrophenol from soil

LIU Xing-yi', WEN Yu—juan', LIU Huan', YANG Yue-suo"*'

(1.Key Laboratory of Eco—Restoration of Regional Contaminated of Environment Ministry of Education, Shenyang University, Shenyang
110044, China; 2.Key Lab of Groundwater Resources and Environment Ministry of Education, Jilin University, Changchun 130021, China)
Abstract: p—Nitrophenol (PNP) is a toxic and persistent organic compound. It has many sources, but is most commonly derived from the in—
termediate products of pesticides. PNP is an emerging contaminant; it is easily absorbed by soil particles, accumulates over a long period,
and poses a risk to the environment. Therefore, its degradation characteristics are relevant to environmental risk assessment. Based on the
results of global research, this paper reviews the biotoxicity, metabolic routes, and transport processes of PNP. Removal using physical,
chemical, and biological methods, and PNP pollution prevention are also reviewed.

Keywords: p—nitrophenol; biotoxicity; degradation; soil pollution
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Figure 1 Molecular structure of p—nitrophenol and its metabolic

pathways in liver!!)
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Table 1 Biotoxicity of p—nitrophenol
WRh 4R Ja Tk T4 FEPELS BEME(E E = PN
R M Scenedesmus subspicatus ECso 26 000.0 pg L™ [18]
Il fr fik g Oncorhynchus mykiss sp. LCs 13 000.0 pg L™ [18]
KIRE e Daphnia magna sp. LCs 11 790.0 pg-L™* [19]
KIRE b9 Daphnia magna sp. ECs 2 550.0 pg L™ [20]
e 11 7+E Brachydanio rerio sp. LCs 5 620.0 ug-L" [20]
VehiEk Vel Misgumus anguillicadatus sp. LCs 14 690.0 pg- 1" [21]
F1 8k ks Folsomia candida sp. ECs 133 000.0 pg-L" [22]
ik He Bk Folsomia candida sp. ECs 133.0 mg-kg™ [22]
A fify ) fif it g Gobiocypris rarus sp. LCs 14 162.0 pg L [23]
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Figure 2 The conceptual model of the p—nitrophenol transport in subsurface environment
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Table 2 Adsorption constant of p—nitrophenol in
different soils(25°C )"
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i AR SRR SR MAT T, I RETE 24.050.5 h INFT 5K
WEA# 500 mg - L7 FRIX A REM , ELXTA R J2 LUK 8 —
PR ARARAR A T o 5K I — R RE T 32 K A
BTV B R A R PR A AT, O e ARl e £ pH
i 8,15 4R WEAE MM N IR T T , R R
TN o BRUCLASS , DAIRAC A FEA 28 SHU R B
e A2 AR ARG i B A VRS AR A TS L R IR
AR L (MIFC ) e B2 7K HH A [ e J52 18 X i s iy
YA — € B BRACR , 400 mg - L (X fil§ LM e At 4
d IEBRR 74.1% , B 6 d IEBRFE N 82.1%; MFC
BT HE PR R B 5 R 0.293 V(A1EH 10008 ), f5 A H
AR 5615 mW - m™ ATATT 4E5E 03 g 15 5] — bk
F1E LA S5 P Sy W — T 52 R &0V P SRR T PN,
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Table 3 Strain and degradation pathway of degradation bacteria
for p—nitrophenol

A g4 g 225 30K
Burkholderia sp. SJ98 Via hydroquinone [61]
Nocardioides sp. NSP41 Via hydroquinone [62]
Arthrobacter sp. 4HB Via hydroquinone [63]

Sphingomonas sp. UG30 Via hydroquinone [64]
Sphingomonas sp. UG25 Via hydroquinone [65]
Pseudomonas sp. WBC-3 Via hydroquinone [66]
pseudomonas sp. 1-7 Via hydroquinone [67]
Pseudomonas sp. 1274 Via hydroquinone [9]
Arthrobacter sp. PNP1 Via hydroxyquinol [68]
Rhodococcus opacus ~ SA0101 Via hydroxyquinol [69]
Pseudomonas sp. NyZ402 Via hydroxyquinol [70]
Arthrobacter sp. 15443 Via hydroxyquinol [71]
Bacillus sphaericus JS905 Via hydroxyquinol [72]

KR B R AR MBI KR : Moraxella sp.

HO
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r 3
AT .
. 0 HO OH .
0 Wl
5
N OH Eﬂﬁ —
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WA =Wy PR A% MBI KR : Rhodococcus opacus SAO101
3 XREBHFHELRIBEE R REH

Figure 3 Two classical metabolic pathways of p—nitrophenol and
typical strain®7
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Table 4 Characteristic of different ways for immobilized strain!™
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