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Characterization of arsenic(V) adsorption—desorption in the soils from Kuitun cropland, Xinjiang

DENG Wenwen, LUO Yanli’, LIU Chang, LIU Chentong

(College of Resource and Environment, Xinjiang Agricultural University, Urumqi 830052, China)

Abstract: This study aimed to investigate the characteristics of As (V) adsorption and desorption in the cropland soils collected from
Kuitun reclamation area in Xinjiang. In this study, the adsorption—desorption capacities and the binding mechanism of As( V) in the soil
were investigated by means of adsorption—desorption test, combined with scanning electron microscopy (SEM), X-ray spectroscopy (EDS),
and Fourier infrared spectroscopy (FTIR). The results showed that the single—layer and multi-layer adsorption occurred in the process of
As('V) adsorption, and the adsorption was easy to be carried out (Freundlich parameter n>2). The adsorption capacity, binding capacity,
and adsorption rate of soil for As( V) were the maximum at 35 °C, minimum at 15 °C, and the desorption capacity of soil for As (V)
showed minimum and maximum at 35 °C and 15 °C, respectively, where the quantities were measured at 15, 25 °C, and 35 °C. FTIR results
showed that soil was a complex of many kinds of Si, Fe, and Al oxides, and the adsorption—desorption reaction mainly took place on —OH,
N—H, C=0, C—H, and —SH functional groups. Clay minerals and organic matter were carriers for As( V) to provide complexation and
promote the adsorption of As ( 'V ). SEM-EDS results showed that As ( V ) was adsorbed onto organic matter, various metal oxides/
hydroxides and clay minerals containing C, Si, K, Ca, Na, Mg, Al, and Fe. The soil environment with high pH and low organic matter in the
study area facilitated easy release of As( V') into the soil solution, and increased the risk of As( V') migration to deep soil and plants.
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Table 1 Physic—chemical properties of soil samples

FEHT Index 5 & Measured value

ki (2~0.02 mm)/% 28.67
#382(0.02~0.002 mm ) /% 36.29
Bk (<0.002 mm)/% 35.04
pH 7.86

7%/ (mS-em™) 2.93

FH 5 F 584t/ (emol - kg™) 4.98
4 Fel(g-kg™) 13.99

4= Mn/(g-kg™) 0.53

4= As/(mg-kg™) 9.98
AL/ (g-kg™) 5.99
AU/ (g-kg™) 3.47
2%/ (gkg™) 0.41
ki A/ (mg-kg™) 36.85

2 (g-kg™) 0.39
R (mg-kg™") 24.98
2R/ (g-kg™) 8.80
HRA/ (mg-kg™) 45.68

R R 200 v min) I B2 43 I I AE 15,25 CHI
35 C, I A1 E B EHLE L 10 min (503 B Ry
4000 r-min™) , BUEOJE 1 F 235 GE 0.45 pum JEH
215 mL .0, IR 2006 TH(PF3-2Y, db T
BT ) W2 B As (V) BIMRIE . e B A =R (D A
3 (2) T Bt S R

0,= o=t (0
n= C‘)(; Ci100% (2)
0

s QP 20 A W B, mg - kg™ 5 €T Co 53531)
h YA I 20 AN B i 2P As (V) RO, mg -
L5 Vi AsCVO) IR PRRR, mL; m oy b 3R b i
gim N, %,

Langmuir J5 2 /& 28 ML (1) B 53 - 2 W B 452 780
Freundlich J7 # 76 ¥ B Bt v 238 T 291 F 2R
B s Temkin 5 5 B 53 W B Joia -5 W2 8 5] =2 1] 8% B
) e Ritel Langmuir, Freundlich 1 Temkin %5 i
W R TR N
0.K.C,

Langmuir 5 /772 : Q1 = 1+ K.C, (3)
Freundlich %ﬂﬁ*ﬁ:@l = KFCI% (4)
Temkin 2 772 : Qi=alnKi+alnC, (5)

A Q. B R 45 &, mg - kg5 Ki & Langmuir W
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7N W B AR XE VEAT , 2<n<10 3878 W BfF 25 5 47 5 Ko
Temkin W fi V-1 5 45, 5455 BEA K a 255 W T A
AR EEY, Langmuir 5P E RN T Q.5
568 B PR Ko B TR B AT DA S e = 38X As 19 Fe K28 i 4
it (MBC)™,
1.2.2 {5

i R 2 VR O P 3 el R R DT 0 R B AR M Y R
PP i A IR « 1) W B0 00 5 3 S AR B TR
79 50 mL 2.0 H il A 20 mL 0.01 mol - L™ %) NaCl &
W, TR 24 h (PR35 35 200 remin™, 6L 43 5145
il 7E 15,25 CCH135 C) Jm , B B0 10 min (B0 3 B
4000 remin™) , HUELJE B9 EIZTE WL 0.45 pm 8
2 15 mL 2508, R 2000 R T i
As R BE , TITA A As (R L . FBEA S (6) FI A
3 (7) 55 A W o T I 25

0:= 2 (6)
= %xm()% (7)

A2 QR WS- st - X As BRI R mg - kg
Co N FR T A BB TR As VR mg - L5 Va Ry i W)
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1.2.3 fHE 2L ARE1E (FTIR ) ik

FTIR 7] LAt - HE A o vh DALY A A L) vh
EAUE BRI A, NI E— 2 T - fh 2
REpER, RTR B BT AR R ) e /R &2 4+ o v
JIF 5 A B R AT 3 R B AR R T S0 ) AN [
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1.3 #iE4bIE
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Figure 1 Isothermal adsorption fitting curve
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Table 2 Parameters of isothermal adsorption equation for As( V') in soil

Langmuirﬁﬁ:i‘ﬁ

Freundlich 77 #2535k Temkin /7 FES 4

Temfii . T s o, (e o Tsamrndlch mrmiion presmeE: Tyl e o emmmeies
Qu/(mg-kg™) K MBC/(mg-kg™") R K n R} Kr a R}
15 270.20 0.17 45.93 0.998 6 52.63 2.33 0.943 8 3.89 43.05 0.928 8
25 279.87 0.21 58.77 0.998 5 62.36 2.48 0.947 8 5.38 43.52 0.933 5
35 308.09 0.26 80.10 0.999 0 75.15 2.57 0.957 3 7.21 46.75 0.938 0
TR A 2R R>0.9, Ud B L3RI As (V) 3 e
FEAEALE MR, Tembkin SFl 2 BEAT AL UL 18 0 5159 115020.001 5x°+0.046 1x-0.374 1(R*=0.999 0)
IR S TR, SRR | QR 000 00 30 3k 00 )
RN As(V) MR R e R 2 |
JZ W BB, 5 LA BRI BT DAy 32 5 A 57 o 6 g R S, E”
W25 T WM R ﬁﬁ
HR A Langmuir Jy #2153 HAF 5% X+ HEAE 15,25 C = Sor
135 °C 3 F T 1Y Qu KUK A 270.20,279.87 mg -
kg ' F1308.09 mg ke (F82) . 3PPl T 35 CH ok . . .
0 100 200 300

K&K, 7 026,15 CH K AEf /N, K 0.17, % W]
35 CH 1385 As(V ) MZS G RE 1 K, 15 CHESES &
A1/ N e AN EE TR, 35 CHF As(V ) Y MBC
5K, 7780.10 mg-kg ™, FH 35 CH 3%+ As( V)
HI w2 R e K. AT X - 3E7E 35 CCRT Y K {EL
K, H75.15,15 CHHY Keflf5e /N, 4 52.63, KBS
F2 N T R B T W B As (V) B R B WS, 3
Pl B T ML A n (B KT 2, RAWEE X A HEx)
As( V) I B35 5 A T ELWR SR FF T 25
2.2 FEBEBRETET AS(V) BB IFIE

WF5E X A48 As (V) Fg R oF o 5 R R 2 ) 6 R
DL 20 A-5EXF As (V) (AW B et 398 sk, JEC A R A1,
SEBAT, AT DL R R LA 1 4R (P<0.01, >
0.99) . 7E3 MRV IRE T ,35 CHF 3 As( V)Y
fif W St Fre /N, 15 CCH A W dt e R, 35 3 T - B
B As (VO ISZ M A o 76 3R b, 35 CH 4 15
Xt As (V) B BE g de ik, A WBE ) 9555 L 76 15 °CR
WIAH R o

3 NARFRE T HHE AR E As(V) B
B SRR A . BEEWILG As(V )RR, As(V)
AW BB 38R T B AR BT I, SRR By
0.5 mg- LI, As (V) Ao B 38000 R T3 s 2400 46
He FE A 50 mg - LB, As (V) B IR B 2R/ F i I 2K
XU I TE ARV BE A5, 338 As (V) (18 W o 25 2
B, I B Be I, MR A 1, As (V) AR G g
P H 7 B 5 ¥ (0.01 mol - L' NaCl) FIF i W . 3 il ix

1% WHART]

IR Bt i Q1 /(mg-kg™)
B2 ARENRE T HE R R M- K &
Figure 2 Relationship between isothermal adsorption—desorption

of As( V) at different temperatures

R3 AEIEE T L As(V) BRI ZRFNFFRE (%)
Table 3 Adsorption and desorption ratio of As( V') in soil at

different temperatures (%)

15C 25C 35C
Wl e BE
Col(mg-1) "RMES RO WRHER R DR fReR
n/ w/ n/ w/ n/ w/
0.5 73.95 2.90 81.30 2.49 86.09 222

1 67.24 5.33 75.34 4.49 82.89 3.63
2 65.29 6.50 73.09 5.66 80.30 4.86
4 63.76  10.61 70.67 9.35 76.89 7.65
6 62.23 1450  68.67 11.88  73.80 9.33
8 59.84 1832 65.62 15.18  72.09 11.85

10 56.92  23.08  60.59 1895  68.88 15.64
25 40.07  33.66 43.04 2854  46.87 2558
50 23.05 39.62 2469 3579 2822 3235

bt B G2 114 J5L D] AT RE 2 24 ) Bh e L BRI, As (V)
T e RS S RE R I AL B RIS AS(V )Y
R B DA e A A R Ay 2 5 B 00 e 4 T e, b sk
As (V) I B 2 228 08, 338 As (V) B9 L I
WA 8 T S T, 11 P R 5 o o, e 3
AsCV ) BTG E W R 384 i, X320 As (V) B2 5 1k
SR W LA R, BT 8 A B R T o - SRR o Y



RS, 6 AR LA SR (V) 90 B B

1979

As( V) EA —Em g hae ), mig L3 iy As(V)
ML I G o RE S, 3 B As (V) 2 1 B
eI R W B AL E T 2 5 A W, A ) i AR e PR R
B BB 3 As( V) HEMIE K T As( V) 7E - HEh Y
Bl XU .
2.3 RIEDH
2.3.1 FTIR 437

FIUF FTIR A 25 CF A= B 10 mg-L'As( V)
VT A DA R A i ) - 3R RE A, 45 SR LR 3,
AL DL 0 A S0 B A % As (V) RS 896G R B A
AEARL A W e AR S IR e e TS . IR | i
W As( V)RS 7E 3 619 .3 428 .2 922 .2 854 .2 515,
1631.1440.1025.880.780.531 cm™ #1464 cm™ kb3
IR B W I . FTIR B 45 3R B, ARWF5Y -3 v
FEA TG RIEAE W EY T, R ZFSi.
Fe ALEALYIR B 2 G A

R T S SR R A As (V) e 3R T

—OH
Moy

C—H

%32k % Transmittance/%

B REH & AR AR AL MR 2 3 (8) T A WL | i W T
Jei B R AE R e TR, R AT AR LA, A5 AR an A
4 iR T IEM R As( V) BTG 7E 3 619.3 428,
2922.2854.2 515 cm™ Fl 1 631 em™ 42k (R AH Ko 11 1
Z AR B 22 5 (P<0.05) , H A3 f# As( V)
Je P A T P A5 VR O T 4 8 a0 | 10 B R AR R
fife Wt P IR As (V) SRR E RIS & AR T I,
As(V ) BB 2] T ANFE M EREA b AR XA H £
ST As (V) 14 W B R e 2 A g AT L B — B
HZ W E R AAE—OH(3 619 cm™ fi13 428 cm™) |
N—H(3 428 cm™) .C—H(2 922 em™ 12 854 cm™) |
—SH(2 515 em™) .C=0(1 631 em™)5 FpE fEH | .
3619 em™ S = I A7 YRR AR 2 922 2 854 cm™ FlI
1 631 em™ &b () 06 & FAE - 58 A HL5 R A i Wz ik
WSt 138 B - S A T AT AL As( VO 3R T
KA BEE R B AR, 3 As(V )RR R T —&
AIpE AR

i i iU JS After the desorption
% Bf 5 After the adsorption

I B i Before the adsorption

3200 2 400 1 600 800

4000
P EL Wavenumber/cm™
B3 TR AR As( V) BIEHI FTIR (& E
Figure 3 FTIR spectra of soil before and after adsorption and desorption of As( V)
501

FAXTIE AT Relative peak area/%

I %% B Hif Before the adsorption
B B After the adsorption
O

40 F O f#W )5 After the desorption aa

WIS Adsorption peak/cm™
NI AN S s R A A 5 40 A R 06 T AR 2 S . 3 (P<0.05)

Different lowercase letters indicate significant differences among the relative peak areas before and after adsorption and desorption at P<0.05 level

B4 WP IR BT IR R AT SME B R RE F YA X IE T AR

Figure 4 The relative peak areas of the functional groups of the FTIR spectra of the soil samples before and after adsorption—desorption
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2.3.2 SEM-EDS43#7

A4 S0 UL B TE 25 CTF B I A W B 10 mg - L
As (V) IR 1 A% LA # WS 1 AR e 3 R
TSR R IR R A R S TR .

LS (a) AT LA W B i AR S R i A
R P A BREE F , R TR R AT B A R ER ]
g RN AsC V) R Z B TEPEA S . EI5(h)
W2 56 F A R T 58 I, R b PR i L ) A 15 3850
BEBRIN L, F G R R 5 . W BRI R
T HA AR 5 Z2F L5 , B As (V) J5 3R T A8 15
BIEH, RUT As(V) IR M 30k o 1#15(c)
MRS T RERDE AL RS AR R B R Y
BEBRGSF , FEDHLRE ORI 58, T304 As(V ) BE
A YR ) R S B IR A R R
PR RS B 5 R B s B, AR B 5 C R i i
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AL Fe JUZR , W B A W 1T/ 1) -3 rp 4 30 T As

JCE MU, F 3 As SO R W R MR JE /MR CN T
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ST As(V) 5 EHERMMLS 4.

6 AW It i As( V) RiTE B3R AR FEOCR 1)
AR EELIE T As( V) TE 3R I AA7E . IR 6
AILUE H, COUR M B As TR B ES, 10
As( V) B E 20 T - i AL . Ak, K Ca.
Na Mg, Al . Fe f1Si JTLHE 5 As LR B W EH S, £
T As( V)W [ 2 & Frixseon R e () Al
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Figure 5 SEM—-EDS images of soil before and after adsorption and desorption of As( V) (x15 000 times )
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Table 4 Adsorption characteristics of As by soils in different areas

A Soil type TG HLIX Study area pH WAL Co/(mg-L")  Qu/(mg-kg™) Wb n/% 275 ik Reference
TR A+ o [ TSR 4 i X 7.86 0.5~50 279.87 75.34 AL
Tl 21 4 BT A2 K 78 R P 74 6.06 0.01~30 2 000 97 [29]
Tl 21 43¢ BBV i IR B RAE L I 2 4 X 6.65 0.3~5 170 92 [30]
2145 o L R A IR L 5.94 0.5~4 476 98.22 [31]

1% WHART]



(b)WEFfJ5 After the adsorption

S A X

(¢)f#EW 5 After the desorption
Bl TIEWH R As(V)BIEARTESHRE

Figure 6 Distribution of different elements before and after soil adsorption and desorption of As('V')

(1.0 mg- L") 24 h J5 B9 5 KRB 25 5 170 mg - kg™,
I o 2R AL TR 3] 92961 v [ 381 e 44 Y T3 B As (V)
(1.0 mg- L") 24 h J5 1 e R 25 550 476 mg - kg™,
W B 2% 35 5] 98.229%1 5 1 A B 5% DX 19 i 5 - W Fff
As(V) (1.0 mg-L")24 h 5 i 55 KW B 25 8k 279.87
mg-kg ", W3R R 75.34% . K ERE Iy LI T2 40 A
LT PR LW R RN o A B 1 ()
SEACY) AT R AT ) B 7 sc 3 T 26 L
Wy AR () B ALY As AT BL I F0 0 W 25 B 3808

PRI T AR SRy — Bl s 8l 05 i b T 7K As IR 5] B2
MR AR B As S0 ARG XA K+
R YR FRERAERE L HEA L i
(R B FE AL B BE 2 2<pH<6.9 B, As LU
H,AsO o8 E B AF7ETE X, 4 6.9<pH<11 B, As LA
HAsO N FEAFATE AT, Y - B vy, i
ZH OH AR, JLF A5 i R AR 2 7 e 4 W B, D9t
B Z2 ()R R R B AT E - AR R 1T s ST IX
HpH N 7.86, L3EH OH K L, TR OH 2

www.aces.0r9.cn




m@g 1982

VRETR Rt Y £ 4155 9

5 HASOT 58 4 - 38 fioe 14 3 187 08 BFF st DT fofF 1 1 X6)
HAsOI 1 W B 20820, HAsO3 5 OH 5% 4+ W [ 14 )52
VAR L

+3E-20H+HAsO} &+ 3E-HAsO,+20H"

5T XA T b S A 8 2 1 OH, A k-
D7 RE R AL, SO [ 2290 A T, B As (V) B ff W 1) E
17, B As (V) 25 5 B GERS , g i 1+ 38
W As( V) [ T )2 T3 R JE LT K XA YT
YIRS o

TP ESEICRE S S8 TR R
FEEE I RE I B9 MLITE R AR 4845 R, B Ak iy 2 1
Gy A LA AR SE 0 1 L PR W B, 38 ok SEM & B4
G X A SR B R R I B AR T 2 LA R, W B R
EhJE , LR AR N, K IR ERER W e T
IR L 3X 5 MATTT 5O 57 21 3580 B As (T R
J& 19 SEM BIMR 45 5K —5, [RIE EDS i 21 0% b i
W S AE 3 9 C.Si K. Ca.Na Mg, Al fll Fe JL &
HAs RN EES, XECRERP, CHHHFELES +
e B AT HILJBT DA R R R 85 I A7 A A G 5 S R BLR T
Si0, LA K % L™ W) IAFTE s K . Ca Na Mg ALZH ¥ 17
TERYARA 8 H H K. Ca Na Mg %5 & F1ERE L0 h
R, R TCAIL - B AL B 23 8] 5 171 Fe JU 3K 32 %2
FETET 35 L Ak (20) Ak iiohs b, U HOE:
FHRT, ik SR TR 3 R As (V)RR 2] T35 A
XETTRMA LR 2R a s () Sl g o
Y4y i . FTIR F1 SEM-EDS (945 524381, A L
JoE R A 5 A% FH A= R B As (V)RS T HESEVE T,
AT BB A A AL A B A K e S AT, o
W As (V) SR AEME B 5, TSI T 4 RSOk
XFAs (V) BB RE 711 BALRIE A As( V) 5 H
e A48 G 0 — A A TR F 13X As (V) 1y Il
B AR5 X A LT & A, AN e K &= Y
As( V) FEEEAYUR S, BadtE 3 oH th &5
TR AR 25 50 W B2, PR 7E I 53 X pH IR
ML ) IR v, As (V) 25 5) 15 B il 3] 4 38 V5 W
o, TG As (V) [i) 38 S A ) R A 7% 118 UG

4 it

(1)Langmuir ,Freundlich 1 Temkin 52 %1 ¥4 0] B+
e As (VO TERFFE X A 33 P i W A 50, - AR TR
B As (V) B I v B 22 00 22 S22 R O[] Ff A 3 L B
JZ B R T, HOW B 25 55 64T (Freundlich 7 F2 24K
n>2),

1% WHART]

(2)FE15.25 CHI35 CF, £3EXF As (V) 19 % B
LGB RETT RB EUR I TE 35 CHE R K, 15 “CR i
A, X As (V) I g M 1 U AE 35 CE /)y, 15 C
i i K

(3)FTIR 45 SR W] -3 rh FBAFTFEKAL G
BILAB Y EY T, JEZFh Si Fe AL LI &
AR W B A S Ny 32 R A E—OH \N—H .C=0,
C—H.—SH S M EREHA I, -0 W A ML AE R
As( V) RAEVE R EAR X AsCV) 1 f k2 3]
THEHAER . SEM-EDS 45 5 R B A 57 X - e ik L
HAEY R ZALE5H , As (V) 7E T3 Uk B 7 T
Bff i W3 F2 5 €. Si K Ca Na Mg Al Fll Fe JLE 55 As
LR EES, ZTWH As(V) RIS T 54 X80
EQIESEIINGIE 2 EI ARk =R (/1Y & TR Y E 27
Pl E

S 0k

[1] LIU G, SHI'Y, GUO G L, et al. Soil pollution characteristics and sys-
temic environmental risk assessment of a large—scale arsenic slag con-
taminated site[J]. Journal of Cleaner Production, 2020, 251:119721.

[2] G, 1A 55 2%, BRI, 45 . 21 BE LGl 1 2 X R (674

AR B O A e RAR B SE ()], BREEARE 2, 2019, 40(11)
5090-5097. WEN Q Q, YAN X L, SHEN ] F, et al. Mineral charac-
teristics of arsenic in the active area of the Banbishan gold mine and its
effect on arsenic accumulation in farmland soil[J]. Environmental Sci-
ence, 2019, 40(11) : 5090-5097.

[3) 20, PMekfE, KIRE . - HEOE YA ER ). PR KR, 2017, 29
(8):11-12. LUO T, SUN J X, XIA K. A research review of arsenic
pollution in soil[J]. Environment and Development, 2017, 29(8):11-12.

[4] 22T, o FLA=, BT, 45 [ A A i g OB S HOR LIRS
JE D). IR TR AR 440, 2016, 6(1):90-99.  JID L, MENG F
S, XUE H, et al. Situation and prospect of soil arsenic pollution and its
remediation techniques at home and abroad[]]. Journal of Environmen-
tal Engineering Technology, 2016, 6(1) :90-99.

[S]ZHOU Y, NIU L, LIU K, et al. Arsenic in agricultural soils across Chi-
na: Distribution pattern, accumulation trend, influencing factors, and
risk assessment[J]. Science of the Total Environment, 2018, 616/617:
156-163.

[6] SADIQ M. Arsenic chemistry in soils: An overview of thermodynamic

predictions and field observations|J]. Water, Air, and Soil Pollution,
1997, 93(1):117-136.
SRR, IR, AR, AF . BRIRAS AI7C SME IR AT i pH AH A7 R
PR 3T Y (9 BRI Al TR AE 4. 2020, 36 (11) :234-240.
JIAO C F, CHANG H Q, WANG Q Z, et al. Passivation effects of calci-
um carbonate and chitosan on arsenic pollution in high pH calcareous
soil[J]. Transactions of the Chinese Society of Agricultural Engineering,
2020, 36(11) :234-240.

[8] E 3% Ty, X, PRI, &5 B4 of B DR M Jy PEmh rp 27 95 2



ABSE3C, 5 A oA 1 T V) I R A 1983

AT v E R e 2 AR, 1983, 2:71. WANG LF, LIU H D, XU
X F, et al. Investigation report on chronic endemic arsenism in Kuitun
reclamation area, Xinjiang[J]. Chinese Journal of Endemiology, 1983,
2:71.

(91 2525, Jal < e, 85 WHIF . 2 ] K B2y ] i 31 Dt DXl 7K PR
KX RS AR A2 [T BTk, 2017, 36(10) : 2227-2234.
LI Q, ZHOU J L, ZENG Y Y. Effects of nitrogens on the migration and
enrichment of arsenic in the groundwater in the plain area of Kuitun
River and Manas River basin[]]|. Environmental Chemistry, 2017, 36
(10):2227-2234.

[10] PN, B A<t g - vl 5 S, s, 55 . BARER G RE 1 3 20 432 DN 5 Tl
o XK As (I L As (V) 35 4k (). 3 30 B 2 5 27 4., 1998,
21(3):194-196. SUN L, AYTULUN, MENG L, et al. Continuous
determination of As( Il ) and As( V) in natural water by new silver
salt spectrophotometry[J]. Acta Academiae Medicinae Xinjiang, 1998,
21(3):194-196.

[11] EEZ, BE g, WhAe, 45 e 4 o[ DXt Jr P il o 2 08 B8
AR T LA T 00 T USR], B 8 R R R a4, 2004(1) < 12-14.
WANG G Q,ZHENG Y J, YAO H, et al. Study of intervention experi-
ment and it’ s long—term effects in endemic arsenism in Xinjiang[J].
Journal of Xinjiang Medical University, 2004(1) : 12-14.

[12] L, 4505, FUt K, 55 rdide oiini ity /K s B2 R R (). 26
Bifk2#, 2020, 39(2) :524-530.  YUAN H Q, LI Q, TAO H F, et al.
Groundwater arsenic enrichment factors of Kuitun River basin, Xinji-
ang[J]. Environmental Chemistry, 2020, 39(2) :524-530.

[13] VL%, Gf pE ik, 20y, 45 . Z ol in g sty 1 7Kl 3R A 23 A0k A X
iz B B2 [)]. B BE 162, 2021, 40(6) : 1775-1786.  JIANG J,
XIAN H S, LI Q, et al. Groundwater geochemistry and its implications
for arsenic mobilization in Kuitun River basin, Xinjiang[J|. Environ-
mental Chemistry, 2021, 40(6) : 1775-1786.

[14] B, 5755, 2160 52 111258 bl LSRR 43 % 55 WA A AR W A~
AERISEIRI)]. A4, 2014, 28(4) :732-741. XIA J G, HE F F,
LUO W. Effect of thermodynamics characteristics of aluminum ad-
sorption—desorption by components of tea garden soil in Mengshan[J].
Journal of Nuclear Agricultural Sciences, 2014, 28(4):732-741.

[15] LOU K, RAJAPAKSHA A U, OK Y S, et al. Sorption of copper( Il )
from synthetic oil sands process—affected water (OSPW) by pine saw-
dust biochars: Effects of pyrolysis temperature and steam activation
[J]. Journal of Soils and Sediments, 2016, 16(8):2081-2089.

[16] ST . 5l 2 X 7E L5 b iYW 5 ST B LA DE SR [D]. S &
ZRAEFLT K%, 2017:45. WU Y H. Study on adsorption and migra-
tion of uranium in soil at uranium mine tailings reservoir[D]. Nan-
chang: East China University of Technology, 2017 :45.

[17] RHETR, J S, TR, 45 AN TR R U A W) X A S8 v
FE R PSR (). LT A= 254, 2013, 24(10) : 2941-2946.  GUAN
L Z, ZHOU ] J, ZHANG Y, et al. Effects of biochars produced from
different sources on arsenic adsorption and desorption in soil[J]. Chi-
nese Journal of Applied Ecology, 2013, 24(10) :2941-2946.

(18] 5k E5%, XS, 47 W, 55 . Gl 10 IX 4 Fh e B 4 SEXT T R VR
RV R R A ORARR AR D], P RO R 2241, 2015, 20(5) : 111 -
118. ZHANG Y F, LIU J H, YANG Y M, et al. Adsorption and de-

sorption characteristics of lead, mercury, cadmium and arsenic in four
typical soils of Tongliao[J]. Journal of China Agricultural University,
2015,20(5):111-118.

(191 A7 3CH, A, 4500, 45 . VR RN A< DR 0 R 56 W B A K2 ) 52 i
[J]. T 3Eim A, 2021, 52(2):338-345. XING W J, NIU H, L1 J, et
al. Effects of initial water content and freeze—thawing cycles on ad-
sorption and desorption of selenate in black soil of northeast ChinalJ].
Chinese Journal of Soil Science, 2021, 52(2) : 338-345.

[20] AFEEFS, FHHK, 38 R ER, 45 . 7 Ll HE /K 75 SR e FH - 398 (Ao Tl 1) it
BEF BF 5 [0, 6 B Bk 2% 5 4 R L 2020, 43 (1) :31-36. HAO Y L,
TIAN L, HUANG C C, et al. Study on the adsorption of arsenic by soil
colloids contaminated by mine drainage in paddy field[J]. Environmen-
tal Science and Technology, 2020, 43(1) :31-36.

[21] JIN L F, CHAI L Y, SONG T T, et al. Preparation of magnetic
Fe;0,@Cu/Ce microspheres for efficient catalytic oxidation co—adsorp-
tion of arsenic ( Il )[J]. Journal of Central South University, 2020, 27
(4):1176-1185.

[22] ZRASE, BRAE, BRI, 5 . LURPARIR M + S5 PR 43 AT . S0
M43, 2019, 38(7) :823-829.  LUO S'Y, CHEN D P, CHEN B
S, et al. Application of mineral analysis in mangrove wetland soils|[J].
Journal of Instrumental Analysis, 2019, 38(7) : 823-829.

[23] FAN'Y R, ZHENG C L, LIU H X, et al. Effect of pH on the adsorption
of arsenic( V) and antimony( V) by the black soil in three systems:
Performance and mechanism[]J]. Ecotoxicology and Environmental
Safety, 2020, 191:110145.

[24] BEBH, Je i ish, RHIAE, 5 . REAFIE FOX 2 A AR AR A BLRR £ 51
HEAEHFAE AR A ()], + 35 1Y), 2020, 9(4) :355-366.  SHENG
M, LONG J H, LEI W Y, et al. Effect of straw returning on the charac-
teristics of fourier infrared spectroscopy organic carbon within aggre-
gates in a Mollisols[J]. Soils and Crops, 2020, 9(4) :355-366.

[25] P39 e e P A S8 50 A4 X 4 1 VB2 B A 5 [D]. BB« S JH R A%,
2018:23-24. TIAN L. Adsorption of arsenic from soil colloids in
contaminated rice fields[D]. Guiyang: Guizhou University, 2018: 23~
24.

[26] MUKHOPADHYAY R, MANJAIAH K M, DATTA S C, et al. Inorgan-
ically modified clay minerals : Preparation, characterization, and arse-
nic adsorption in contaminated water and soil[J]. Applied Clay Science,
2017, 147:1-10.

[27]1 XU D P, ZHU S Q, CHEN H, et al. Structural characterization of hu-
mic acids isolated from typical soils in China and their adsorption
characteristics to phenanthrene[J]. Colloids and Surfaces A: Physico-
chemical and Engineering Aspects, 2006, 276(1/2/3) : 1-7.

[28] IR, whERT, 48 3CT5 . /R 22 L0AMGIE AR A ML AL o2 o
BT, 234k 2%, 2018, 46(4) :616-622.  HAO X X, HAN X
Z, 720U W X. Studies on composition of soil organic matter by fourier
transform infrared spectroscopy differential analysis[J]. Chinese Jour-
nal of Analytical Chemistry, 2018, 46(4) :616-622.

[29] BOGLIONE R, GRIFFA C, PANIGATTI M C, et al. Arsenic adsorp-
tion by soil from Misiones Province, Argentina[J]. Environmental Tech-
nology and Innovation, 2019, 13:30-36.

[30] MAITT A, DASGUPTA S, BASU J K, et al. Adsorption of arsenite us-

WWW.Qes.019.CN




m@g 1984

VRS RSy F41559H

ing natural laterite as adsorbent[J]. Separation and Purification Tech-
nology, 2007, 55(3) :350-359.

(311 MK AsCV)LELLSE R MR —EIA T F5E D). VD VDB TR
2#,2011:43-45. LIU L. Adsorption—desorption behaviors of As( V')
in the red soil[D]. Changsha: Changsha University of Science & Tech-
nology, 2011:43-45.

[32] BENTAHAR Y, HUREL C, DRAOUI K, et al. Adsorptive properties
of Moroccan clays for the removal of arsenic( V') from aqueous solu-
tion[J]. Applied Clay Science, 2016, 119:385-392.

[33] NAYAK P S, SINGH B K. Instrumental characterization of clay by
XRF, XRD and FTIR[J]. Bulletin of Materials Science, 2007, 30(3) :
235-238.

[34] B /NAHE I TE 8 — /DN A2 A R o £ % R A 0% % AR R RO IT
[D]. # : PH AL ARMAEL L K22, 2013:10.  ZHAO X Y. The adsorp-
tion — desorption and accumulation characteristics of arsenic in the
soil-wheat system[D]. Yangling: Northwest A&F University, 2013:10.

[35] SMEDLEY P L, KINNIBURGH D G. A review of the source, behav-
iour and distribution of arsenic in natural waters[J]. Applied Geochem-
istry, 2002, 17(5) :517-568.

[36] MRk, E 245, R4 pHAEFIE W o3 X B AR 21 P i 7 1 5

1% WHART]

W [J]. FRHEAL A, 2003, 22(2) : 121-125.  CHEN J, WANG X J,
ZHU L J. The effects of pH value and minerals on adsorption of arse-
nic in red soil[J]. Environmental Chemistry, 2003, 22(2):121-125.

[37] WANG F, PAN G X, LI L Q. Effects of free iron oxyhydrates and soil
organic matter on copper sorption—desorption behavior by size frac-
tions of aggregates from two paddy soils[J]. Environmental Sciences,
2009, 21(5):618-624.

[38] OYEWUMI O, SCHREIBER M E. Using column experiments to ex-
amine transport of As and other trace elements released from poultry
litter: Implications for trace element mobility in agricultural water-
sheds[J]. Environmental Pollution, 2017, 227:223-233.

[39] T F5LL. L 7R A4 TR - 39 0of 1 <55 Ja 1180 WA /i W B L8 45 L3 17
WEFEID]. T FF - 1 4 K 2%, 2018:33-36.  DING X H. Insights into
the heavy metals adsorption/desorption and binding mechanisms onto
several typical soils in Shandong Province[D]. Jinan: Shandong Uni-
versity, 2018:33-36.

[40] SAADA A, BREEZE D, CROUZET C, et al. Adsorption of arsenate
(V) on kaolinite and on kaolinite—humic acid complexes : Role of hu-

mic acid nitrogen groups[J]. Chemosphere, 2003, 51(8) :757-763.
(BTG4 )



