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Sources of Arsenic in Soil and Affecting Factors of Migration and Release: A Review

AN Lihang'?, LIU Minchao', ZHANG Jianqgiang>*, HUAN Ling®, CHEN Zhiliang> *"

(1 School of Biotechnology and Health Sciences, Wuyi University, Jiangmen, Guangdong 529020, China; 2 South China
Institute of Environmental Science, MEE, Guangzhou 510655, China; 3 Research Center for Soil Treatment and Restoration of
Heavy Metal Pollution in Guangdong Province, Guangzhou 510655, China)

Abstract: Arsenic (As) is a kind of metalloid with high carcinogenic risk. The high As content in natural environment poses a
direct health threat to humans and ecosystems. Studying the sources, existing forms and influencing factors of As in the natural
environment will help to further understand the law of As migration and transformation in the environment and reduce the risk of
human exposuring to As. Analysis of the literature showed that the reductive dissolution of iron-manganese oxide minerals, the
oxidative dissolution of pyrite and other sulfide minerals, the reduction of As on the surface of aluminum hydroxides, the
inhibition of As adsorption by organic matter, the decrease of Eh and the increase of pH are the major contributors to the
migration of As to the environment. This research summarized the sources, release and migration of As in the environment and
analyzed the mechanism of action between these factors and As, which provided scientific basis for strengthening As pollution
treatment.
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1 fEEZEFRIE

1.1 NAKIE

111 TARE FHEE W IR I A Tl %
PIHERL Canve B A Ak A BB E 7  ) J2 + Ef i) 32
BRI . H WA PR A S B R R AR I
(Fe(S,As),). FEfP(FeAsS). RIITAIERT" (FeAs,) . HEH
(AsS). M (As,Ss), HEIEEH (CoAsS) . LI HHERT"
(NiAs)FI 527 (FeAsO42H,0) ), Horh 3 i A X%
R S R R, Hah & R 100
g/kg(Fe b 190 g/kg)t), A i H e A0 2 B Ak 42 A
FALT Y ()R 1), Hof R WA B RR A
Yy (BB b ARk R ER)  RERRER T ) (G A 0 L KA.
= BE L TN FIER R ER P b i e A AR AR (—
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Hor 90% ZA7Rmck A4 . HY . BEEA SRR
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PN =R

2 E35E Y (mg/kg)
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Table 1 Typical ranges of As concentrations in minerals
R/ES (R T £y R/ES R T £ 2 Y
kiR ] B 100 ~ 130 000 RERR LT N 11~23
e Bk 5~100 pig el 0.08 ~0.17
=y e 20 ~ 126 000 ive) 0.05~0.8
JT e 5~10 000 BRER IR ) Jr A 1~260
NE=208 5~17000 Hzf <3
T 10 ~ 5 000 Bk <3
EALTY IR Fik 160 TRERER Y A A <6
Fe(lI) A HEA L) =535 76 000 Era) <12
%73 2.7 ~41 H PRI 34~2000
Bk <1 HAb w1y 53 BERAT 1~1000
RERRERT Y FaE s 0.4~1.3 AR 3~30
KA <21 Give) <2
Bb) 1.4
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Fig. 1 As emissions from the global metallurgical industry
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Table 2 Typical ranges of As concentrations in soils e T 5 I N
HERUTRRY) 2 B BB AL, e E YA
PR WERER ) PR WEREE s gk, EHERE AR S ~ 15 mekg, 2Rk
E R il T 0 7.2 me/kgl™, AR A0 BT 1
UL N S N \
e o PMRUEEN 3%, e s mekg LT E
e ”}j R . iff :Ju ZZ R AT UBL R LRV
s ik 9 i 35 ~ FUUEINN i N "
¢ = i 55 T 2RAE 5 ~ 15 mg/kg J R, ALHE LR T A (B
125} N=g HIJ-I\ v :'—'H . “l?l ?KN"H . NoRye
b e 1545 | Taskin os-1ze0 1 bon) DLBUE IR, STRILEWD . W
- Bk B VRSB 1, BRI R Tk
FALYIT IR 2 ~8000 L ] - B 366 ~ 732 %Fﬁqjﬁﬁéﬁfttﬁﬂﬂgﬁﬁk%@d%\ %’fh%*ﬂﬁm‘
fr - 43¢ Y 55 =2 R R (20 mg/kg D b)), — R iR
RHGRAWI 80~1104 | LT 4HE 1.3~4770 AW, BiEIE . BEIKEGE 400 mg/kg) . EKTTHD
TR R AR YT (3 3),
%3 £A. nRYhmpoRESEEE% " (mg/kg)
Table 3 Typical ranges of As concentrations in rocks, sediments
EF NI AL/ S AR i e S22 31 EF NI AL/ ST SR i e S 31
SR R 0.03 ~15.8 TURA W 0.4~188
BT 0.06 ~ 113 R R 2 RS UUR Y 1 ~2900
ERl ey 0.09 ~13.4 KRAE OB EAAE) 0.1~10
iz =y 02~15 s 0.3 ~35 000
A A VaEiS S 22~76 FAHCITRR F (D) 1.0~6.2
s 0.7 ~11 WAL Rt (L) 2.7~14.7
THeE A 0.5~ 143 Il PR (5 s 1)) 1.2~59
RA R A <0.1~18.5 A TR Y 0.5~44
FINA s s 0.4 ~45 Vi€ Ti 1.9~170
NI AP WA TS R A 3~ 15 (Fik 490) B A DT AR 5
TUA RV 48 ~ 361 R A AR e <1~72
Mg AH TS T A 3.0~12 B 22 Mg R R TUR Y 5~8
s 0.6 ~ 120 IR (PTARAE) 54~18
fRAIASA 0.1 ~20.1 Kt ih TR 2.3~82
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3.588 6. HIUL AT UL, S0 W) )30 SR 1 A RN (1) 12 5
AL HA BB R,

BRAAIE AR A 08 R S H AL F2 AR AN
AT, RIVER AR A ) S A Dol A AN A 4 %ot o R o
R . DRI A I B LR T (B 2). e
TG B SRR A el R A 456 Pl A T 0 1 5 /S
SE AR 110 0 I i S SSCRD A B8 S0 AR R o A2 4k B Pk

http://soils.issas.ac.cn



5523 AR TP AR R S A B MR ] R IS e 237
A B JE T A T R W s QERAH B R As(IT); YR AE BRAH [

W B ) 2 T ) B e A L PR
KT AR P AR 3 0K sh A Rk S A
PR i ao R AL A ] A I R R A ki St 72 ()
FEERIA 54 Fe(TID) 5 iz i 2] 240 BEAA P9 B 2k 040 i g e
I S AR TR R TR MR i TR R A A1 Y
BREALIZTH , ¥ Fe(Ill) i85 Fe(Il) fiY i RS,
Hrp b ghin iR F 2 . ERESAMT, ik
W EFRA T AE L, Fe(lll) ifJFL Fe(ll) %, H
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Fig. 2 Microbial Fe reduction coupled As oxidation process

CO#+H,

ATHUTRR A

—€

Fe(I1)/As(I1T)
g

(CH,0), Fe(III)/As(V)

3 BMERBSILER

Fig.3 Fe-As competitive coupling reduction
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Table 4 Adsorption mechanisms and characteristics of As on soil Fe mineral types
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SRR . XA DU AU HiA% 3 FR IR W), (RIREE As(V) ST EZIRMAS R G, TEmkIE
As(V) FFEZIR G Z AP 45 S KR R W, JoEB Ay, B D R /N Tk g

L5 R BEAR2ERY, R AR TG PR, XA B A W RE 0 A0 i MDY As(V) 18 HER Y 1ok
FI TSR N JE R 5 As(LLD) 7R H R RIE BN 2 FISNZE R B0 5 e Wil SR i i DO A o ik bk 2
RSB FIRE R, (IR AF 1 i R i

5 As(IIl) &AFATWER, TEBO U ST A4 & BA S R, REmAEBRAKhrm; LM
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HAKD (FeS,) AERS IR As(V)P™, FRPEASAF L Pk 26 RSB AT R T I, BRI, (HX As(V) MR Mh e
— W — g’i)?ﬂt%ﬁ)ﬁtﬁ As(V) i@)ﬁﬁﬁﬁfwﬁ AS(III? [IE27
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Fig. 4 Mechanism of adsorption and influence of Al and Fe
hydroxide on As
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As(V) FEAMH, PIHEAG Xm0 A AR
P2 400 mV)PY SR ALY EA SEARLAY E AL A R
e et , 76 FAk A T RB R AL As(IID) AN
Fe(l), &t ERTTRRY A E/ o G PR A v S
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Fig. 5 Effect of Mn oxide on As

A As(I) AL As(V) W K ZA T
RN, A14E Mn(1V) 36508 Mn(IT) . Mn(11) W f LA
K Mn(IV) #1 Mn(Il) KA Mn(TIn) JRPO, Bk
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Fig. 6 Fe and S redox cycle in the environment, and As partitioning among different phase
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Fig. 7 Organic matter involved in As reduction process
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