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Advances in the Study of Arsenie- Contaminated Soil and Its Remediation Technology
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Abstract: Arsenic contamination soils have become a serious issue in relation to environmental and public
health, which gained the close attention of the people. This article reviews the status, sources and danger of
arsenic contamination soils, and the physical chemical remediation and bioremediation ( especially phytoreme-
diation) technology are also discussed. In addition, the future study on remediation technology for arsenie-
contaminated soils was prospected.

Key words: soil; arsenic; contamination; remediation

, NazAsOq (Zeamays)

= ( Phaseolus vulgar—

is)
USRI , (POD)
1 IEmyG g (3] s vi
(Pteris vit-
1.1 tata)
(SOD) (CAT)
(A PX) , (TBARS)
, (GPX) (GR)
> > > > (4 , ADP
ADP— AS N ”
L1.1 A ity & F , (TCA) ATP ,
As 0.01~ 5mg/kg'" sl ,
, ( Nicotiana tabacum )
[6] [7]
:2010-12-29 :201+03-01
: (30600081) ; (2006C 0015 Q)

(1979-), , , , E-mail: 1sf8482008@ 126. com



4 249
Cox'" , (Brassica napus) (LDso) 10 mg/ kg, LDso 138 mg/kg ™
, As
(P haseolus vulgaris) =
[9]
) ( )
[ 10]
’ (
(H olcus lanatus) (221 CO»
(11 [12] CAs [23]
Mn Zn s As
,Mn Zn  As [24] ’
1.2
X 1.2.1 IRIR ,
1. 1.2 A xdshdhpfe AR F 200 1 IR
’ (== -0
(- NH) ’ i
. ' (FeAsS) (AssSe)
(As283) (FeAsS) (FeAsOs
2H20) ,
’ ’ [25)
i , (1.4~ 5.6) x 10" kg™
(e 1.2.2 AHRR ,
B A% 0s As 28 400~ 94 000 t'*"
[16]
As203 ( Clarias batrachus) ' (
2 2 2 )
H202, (GPx) ( )
(SOD) (CAT) , ,
(GR) [17] .
(WHO) ( )
(EPA) « ( )
[18]
, AS3+ ’
, , ( )
As™ , 1.3
" 5~ 50 mg/ kg, 3 900 700
[29-31]

100~ 300 mg/ ke;



250 18
15 g/hm’
’ [32] o o
2.2.2 HAMEE
3 84 ,
~ 296 mg/kg,
o : 100~
9 000 mg/ kg 1956- 1984 30 (1)
5 2008 5 (24
, 0.117 mg/L, (1 As™ ,
6.9 m , 77 13 ; (1
2 b R AR | -
As™ Ast ,
, () ,
[40]
2.1 (2
e ; ; (D
/ /
/ :
Tokunaga " 2 830 mg/ kg tl ,
\ HF H3POs H.SO0s HCl , e
, 9. 4% H3PO4 ,6h
99. 9%,
,Alam ¥ , 2.2.3 HHEa ( phytoremediation)
40% pH .
28] 20 80
2.2
( bior em ediation)
Ma ' Chen ¥
As ,
2.2.1 #His A , 10
1 (Pheretima guillelmi) ,
, (Hg Cd Pb, Cu) 8% 1] ,



4 251
100 mg As/kg 12 4g A , Ampiah—
As 13.8mg/ Bonney ¥ (Leersia oryzoides)
10%""; As 98 mg/ kg 110 mg/ kg , 16 1 hm’
20 33 900 mg/ ke, 130 g As  30.3 m’ (CCA)
26% ' ( Pityro- ,2a
gramma calomelanos) ,As  500mg/kg (0- 15 cm) 190 mg/ kg 140
: As 5 000 mg/kg mg/ kg™
16 508
1 [ 23, 30:40]
(A chromobacter) ( Pseud omonas ) (Flavobacterium) (A
As™ caligenes) (Actinomyces) ( Thiobacillusf er robacillus) ( Thio ba-
cillus ferrobacillus) (A rthrobacter)
(Aspergillus) ( Mucor) ( Fusarium) ( methane bacteria)
As> Geospirillum arsenophilus Geospirillum barnseit Chrysiogenes arsenatis Sulf urospirillum
(Micrococcus lactyicus) ( Chlorella)
(Candid a humicola) ( Gliocladium roseum ) ( Penicillium)
(Methanobacterium) ( Desulf ovibrio) ( Fusarium) (Aspergillum)
(Scop ulariopsis) (Candid a) (Paecilomyces) (A eromonas)
(Flavobacterium) ( Penicillium notatum ) ( Staphylococcus aw-
reus) (A spergillus glausus) (A spergillusversicolor) (S cop ul ar—
iopsis brevicaulis)
) ( ) )
o : (1)
; (AMF) (2)
2 L 300 mg/ kg , ,
R Glomus ’ ’
mosseae 43% ’
1200 mg/kg 5 mmol/ kg
(CDTA), 1 400 mg/kg, (3)
450 mg/ kg'™! ’
(DMS) (Brassicajun-
cea) [55] D) )
(4)
3 kY :

Mandal B K, Suzuki K T. Arsenic round the world: a
review| ], Talanta, 2002, 58:201- 235,

’ [1]



252 18
[2] Stoeva N, Berova M, Zlatev Z. Physiological response [ 17] Bhattacharya A, Bhattacharya S. Induction of oxidative
of maize to arsenic contamination|[ J]. Biologia Planta- stress by arsenic in Clarias batrachus: Involvement of
rum, 2003,47( 3) : 449-452. peroxisomes | J]. Ecotoxicology and Environmental
[3] Stoeva N, Berova M, Zlatev Z. Effect of arsenic on Safety, 2007, 66(2): 178-187.
some physiological parameters in bean plants[J]. Biole- [18] Smith A H, Goycolea M, Haque R, et al. Marked i
gia Plantarum, 2005, 49(2):293-296. crease in bladder and lung cancer mortality in a region
[4] Srivastava M, Ma L Q, Singh N, et al. Antioxidant re- of Northern Chile due to arsenic in drinking water[ J] .
sponse of hyperaccumulator and sensitive fern species to American Journal of Epidemiology, 1998, 147(7): 666
arsenic[ J|] . Journal of Experimental Botany, 2005, 56: 669.
1335 1342. [19] s s [M].
[ 5]  Ullrich-Eberius C I, Sanz A, Novacky A J. Evaluation ,2004.
of arsenate- and vanadate-associated changes of electrical [20] s [M].
membrane potential and phosphate transport in Lemna ,2003.
gibba G1[J]. Journal of Experimental Botany, 1989, 40: [21] Smith E, Naidu R, Alston A M. Arsenic in the soil en-
119-128. vironment: A review| J]. Advance in Agronomy, 1998,
[ 6] s s s (Nicotiana taba— 64:149-195.
cum L.) [1. ,2007,27(6) : 2302~ [22] s , , -
2308. [J]. ,1996, 28(2): 101 104.
L7] , ) , [23] (1.
[J]. ,2006,30(4): 682~ , 1996, 4( 2) : 288-293.
688. [24] (M].2 . ,
[8] Cox M C. Arsenic characterization in soil and arsenic 2002.
effects on canola growth[ D]. Baton Rouge LA: Louis+ [25] s S [J].
ana State University, 1995,2. , 1998, 6( 1) :22-37.
[9] CarbonellBarrachina A A, Burlé-Carbonell F, Mataix [26] [M]. ,2005.
Beneyto J. Effect of sodium arsenite and sodium chloride [27] Matschullat J. Arsenic in the geosphere: a review|[ J] .
on bean plant nutrition ( macronutrients) [ J| . Journal of Science of the Total Environment, 2000,249:297 312.
Plant Nutrition, 1997, 20(11) : 1617 1633. [28] s ,
[ 10] s ; [J1. L1997, 4(7): 1%
[J]. , 2003, 23( 10): 21.
20572065. [29] Deba P S, Kunnath S S. Arsenic poisoning in West
[ 11] Meharg A A, Bailey J, Breadmore K, et al. Biomass Bengal[ J]. Science, 1996, 274: 1285-1289.
allocation, phosphorus nutrition and vesiculararbuscu [30] Nickson R, Mecarthur J, Burgess W, et al. Arsenic
lar mycorrhizal infection in cdones of Yorkshire Fog, poisoning of Bangladesh groundwater [ J]. Nature,
Holcus lanatus L. (Poaceae) that differ in their phos- 1998,395: 338 342.
phate uptake kinetics and tolerance to arsenatel[]]. [31] Chowdhury T R, Basu G K, Mandal B K. Arsenic po+
Plant and Soil, 1994,160(1) : 1+20. soning in the Ganges delta] J]. Nature, 1999,401: 545
[ 12] , , s 546.
[J]. , 2003, 23(8): [32] s s ,
1477 1487. [J]. , 2004, 24(4): 71+
[ 13] , . [M]. 717.
,1995. [33] , s ,
[14] Wright D A, Welbourn P. [M]. s [J]. ,1999, 28(1):12-14.
, 2007. [34] [J1. ,
[ 15] , , s 1984(5) :2+23.
[J]. > [35] . [J]. ,
1984, 1( 4) : 3-4. 2009(13): 219-220.
[ 16] s s R [36] US EPA. waste, Arsenic treatment technologies for

[J]. ,1994,17(2) : 137,

soil, and water[ S]. EPA 542 R-02004,2002.



4 253

[37] Tokunaga S, Hakuta T. Acid washing and stabilizat ion lution, 2003, 124( 2) : 223-230.
of an artificial arsenie-contaminated soil[ J]. Chemo- [48] Francesconi K, Visoottiviseth P, Skidokchan W, et al.
sphere,2002,46( 1) : 3+38. Arsenic species in an arsenic hyperaccumulating fern,

[38] Alam M G M, Tokunaga S, Maekawa T. Extraction of Pityrogramma calomelanos: a potential phytoremed
arsenic in a synthetic arsenie-contaminated soil using ator of arsenie-contaminated soils[ J]. The Science of
phosphatd J] . Chemosphere,2001,43( 8) : 1035 1041. the Total Environment, 2002, 284: 27-35.

[ 39] . [J]. [49] AmpiakBonney R J, Tyson]J F, Lanza G R. Phytoex

,1984(3): 4 8. traction of arsenic from soil by Leersia Oryzoides[]].

[ 40] R s [M]. International Journal of Phytoremediation, 2007,9 (1) :

,2006. 3140.
[ 41] [M]. [50] Kertulis-T artar G M, Ma L. Q, Tu C, et al. Phytore
,2005. mediation of an arsenie-contaminated site using Pleris
[ 42] . [J]. vittata L.: a twe-years study[ J|] . International Journal
,1999(10) :46-42. of Phytoremediation, 2006, 8(4): 31 +322.

[43] MalLQ, Komar K M, Tu C, etal. A fern that hyper [51]
accumulates arsenic: a hardy, versatile, fastgrowing [D]. ,2004.
plant helps to remove arsenic contaminated soil[ J]. Na- [52] LeungH M, YeZ H, Wong M H. Interactions of my-
ture, 2001, 409: 579. corrhizal fungi with Pteris vittata ( As hyperaccumule

[44] ChenT B, Wei CY, Huang Z C, et a. Arsenic hyperae- tor) in As-contaminated soils[J]. Environmental Pollu-
cumulator Pteris vittata L. and its arsenic accumulation tion, 2006, 139(1) : £8.

[J]. Chinese Science Bulletin, 2002, 47( 11): 902-905. [53] LiuY, ZhuY G, Chen B D, et al. Influence of the ar

[ 45] , , , buscular mycorrhizal fungus Glomus mosseae on upt ake

: [J]. s of arsenate by the As hyperaccumulator fern Pteris vit-
2004, 24(3):455-462. tata L.[J]. Mycorrhiza, 2005, 15: 187 192.

[46] Tu C, Ma L Q. Effects of arsenic concentrations and [54] Bagga D K, Peterson S. Phytoremediation of arsenie-
forms on arsenic uptake by the hyperaccumulator ladder contaminated soil as affected by the chelating agent CD-
brake[ J]. Journal of Environmental Quality, 2002, 31 T A and different levels of soil pH[ J]. Remediation,
(2):641647. 2001, 12(1): 77 85.

[47] Tu C, MaL Q, Zhang W, et al. Arsenic species and [55] Pickering I J, Prince R C, George M J, et al. Redue
leachability in the fronds of the hyperaccumulator Cht+ tion and coordination of arsenic in Indian mustard[ J] .
nese brake ( Pteris vittata L.)[]J]. Environmental Pok Plant Physiology,2000,122(4): 117+1177.

(E#F 243 W)

[ 16] [18] , [M]. )

21 [J]. 1983.
,2000,21( 1) : 9-13. [19] s , , .
[17] [J]. ,2010,27(7) : 12-16.
0. [J]. [20] s s ,
,2000,21(2) : 16-13. [M]. ,1981.
(L8% 247 )
[7] . GIS AHP Huixian karst wetland, China[ J]. Procedia Environmen-
[J]. : ,2006,23(4) : 76 80. tal Sciences, 2010, 2: 386-398.
[ 8] . [10] ) ) )
[J]. ,2006, : [J]. ,2008,26
32(3):341345. (5): 53+-537.
[9] Zhang Mingwu, Jin Haijlang, Cai Desuo, et al. The [11] s s , GIS
com parative study on the ecological sensitivity analysis in [J]. ,2006, 26(1): 64-68.



