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Effect of Dry-Wet Alternation on the Immoblhzatlon of Arsemc in Red SOll by
Cerium Manganese Modlfied Blochar ¥ 4V

HUANG Xiao-ya, s Lian- fang ZHU Chang-xiong; HUA}}E erh WU Cui-xia, YE Jing 1 b !
( KeyTaboratory of Agr(') Emlmnment Ministry of Agricultire dnd Rurdl Aﬂdlrb Institute of Enwronment and Sustainable Deyelopment in Agriculture, Chmese Acddemv of
Agricultral Sciencés Bel]mg_ 100081, China) ! i a I A

Abstract ThIough static mcubdtlon experiments, the 1mmob1hzdt10n elfect of cerium-manganese modified=hiochar’ (MBC) on arsenic (As) in red soil under dry-wet
alterndion agmg conditions“was dlscussed The resultsl showedthat compaIed wnh the routine cultivation method, the application of MBC under drying and rewetting resulted
in the significant redugiion of the water-soluble As (WSAs )-content<(P < 005 ) é_L_ud’ pH value in the red soil, which decreased continuously with the increased application
amount of'MBC and ﬁrolonge_d incubation time. At the end of the experirent; “the sol pH value decreased by 0. 08 to 0. 16 units compared with that in routine conditions.
Meanwhileg'the WSAs content in soils decreased significantly after adding MBC under drying and wetting alternation. After 30 days of incubation, the WSAs contents were
reduced By 38.73%-51. 94% in comparison with that of the routine condition and decreased by 45. 64%-56. 19% compared with that in the initial stage of the experiment.
However, for the treatment without MBC addition, the WSAs content in soils and pH value increased significantly under these two incubation modes (P <0.05) , especially for
the dry-wet alternation treatment. Compared with routine incubation, the application of MBC under alternating wet and dry modes caused the reduction of non-specifically
sorbed As (F1) in the soil by 33. 16%-36. 00% ; specifically, sorbed As (F2) decreased by 7. 67%-11.99%, residual phase As (F5) increased by 15. 43%-42. 45%, and
the migration coefficient M of soil As was also significantly decreased (P <0.05). The range for the reduced percentage was 9.02%-12.75%. However, for the treatment
without MBC, As activation in the soil was obvious, which was even worse under the drying and rewetting condition. As a whole, alternate wetting and drying water
management is beneficial for the immobilization of As in red soil by MBC, and MBC showed advantages and potential for remediation of As-contaminated red soil with good
stability.

Key words: modified biochar (MBC) ; arsenic (As) ; dry-wel alternation; pH value; water-soluble arsenic (WSAs)

TR RS ARG REARE R WRABUA B AR A K i 2 A O R R OK B
ARSI R R LRk B ARSI A As V5 Y10 MR 2005 4F 4
& TR FFE R, AN FZA S ey if A £HEIE 32013 45 12 AJFRAY 4 I3RS YR OUIE A 25 2R
BB AT 3 B T A [ R B A e ys e, Hoh ) As B, HIEP As DB R E A H) 2.7% .+ 4%
i LB 2 LSOO, 4T R TR As TR EOWRER ST A RALIE, ta T2k
F AL LB SR AL SRS T AR A S B A R 5% 2
KO As 75 11 OR R Z LM (As,S, ) M VIR oy s s | Az ™ il R ek 2 42 ]
B (As,S) M HD" (FersS) FRAD WA
B (2 FILMR IR0l 0 R B B oo 20207 ooton
B KM PR LM A V5 R OBECIO0T ) Je 60 FOE 50 o

;If% . jt IEZPEL”-[ J:F K ‘j_ﬁﬂi EF‘ k%ﬁ%%ﬂ:i‘mﬁéﬂ/}i s JBHEVEA , E-mail lilanfang@ caas. cn



5998 EZN b}

B 42 %

SRBHAMES B AR R £ | WA 5% 0 RE A 2 1 (e B
Tt SRGE M EENZ. +H As 15 YRR [
A 1 T HESE R R | S A A B 11 75 2 H 25 ™
48 As V5 Y AR A
SHEBEEARM L, E s E B 1L
F IO FEV AT S, PR BL A7 O B AL RHBIT & 2 2% AR 1
W, WA Ry AR PR B8 A i Ra s MEsR G
SO R AR ARSI R T R 4R s e
S8 P T T AR )02 St e R 2 R AR
NN Y == 9.0 i e A O e s B
FAF 30658 i Bl AL 0 S ok Al K B IE 52 L
AT RIS FEI ke A B R 1 G P T
1 As RS ENTE R RS , IR FE 3 As 9%
e SR AE e A LIS | 2 R — A i i
T S i A T R M R R
Ak, AT, TERF ST A A At L 30 4R
O RAE PR T QLA T — S e | H KRR AT
P ) 5% 25 U R TR R 2 AL A B X Cd 0 i 5
B TR 07 | T A% 2 2 68 R A A e T

SR AR R ER AR B A - 9 G [

HIREIRY . e %5 ) HIBFIEH A Y i 2 4
IR A AR 1 5 IR Ph AT Cu i
{6 ALAERSERY AL Zn A ca sl S
;B B, e B W A R T

AT, 3 L SR R G

SRR 5 T P TR S As T YLt T
TEFREIA& (R T G A2 K 3 R 7 s X F
SRR S U 5 IR AL bR R R SR R
PR AR PRI , AR B 7EHR 20 IR A A
{52 MBC [ 5E20HE As DL K[ E As BOFa & TE
KR, LAY 2R I0IR F T As V5 Yelr 458
(1 S AR AR

1 #B5E7EE

1.1 Rkt P sl £

H: W% (biochar, BC) ¥ SR J5 09 /N 22 Fs T
T EN, 600°C TCEH 2 h 12 W R, WHE
a7 B Ay ) 28 e 4 AR k.

s o VE A W) ¢ ( cerium-manganese modified
biochar, MBC) : FRHX 100 g [ i il £ G4 10 /N 22 F5 FF
AT 1L AEEART A 500 mL 1 mol-L~" HCI
PEFEIAIEIR U 12 h DLRBRAE s i 24 i, 55
TOKIBE PR E A 75°C BEAS i pE T R Tk 38
WA A Y % 5 0.5 mol-L™" CeCly, 0.2 mol-L™"'
KMnO, P 1:5: 5184, fi #E 34 50 A T8 s A
A2 h 5 E T oS CKIh kT, 25

S I peh VAR, 600°C TC A A 2
h, YA H) 2 230 R A 8 L A s 1 2B 4

BC Al MBC AL PE B0 F . pH {551 K
9.22 F16.06; "EWHRE 0(5li) |, o(5h) Flw(As) 73
MH0.07,0.16 F10. 12 g-kg ™", 4ilieh Bl A= 5 14
w(fl) . w(5h) M o (As) 73508 223.13 | 31.57 #il
0.12 g-kg_l; YR o (AHLIK) ., o (Z2R) .
w( &) M o (228) 43518 358, 7.41, 2.64 A
19.34 g-kg ™', HHAR L TEAE Y BB (B HLER) |
o(2R) . o(ZH) M o (28 4350 233, 3.93,
1.05 f122.05 g-kg™".
1.2 ftf i

ARG R O W R A TR X R I As
VoY MR 20 e IR AR HALPER AT |, 21309 pH
H46.58,0( 2R) . o (28 M o (CAHLE 53
9 0.53,0.55H15.39 g-kg ™' ,w(iﬁﬁ&*ﬁéﬁia’ﬁ o (5
As) Fll (K 25 ) 533 6,47, 157. 82 A10. 32
mg-kg™'. 4 1 4 ‘ r 4 »
13 Wit | 7

HERRFRIL 100 ¢ - RELHEE T 150 mL kgt
S I MBC B it 0%, 0.125%, 0.25% Fr
0. 5%, 4 R 5 1 HFE5HR A 4950 5 HEA T T e
7 (DWMBE) , LIRS i 0 408 9% (MBC) fht
BRI (OK) S E 8 AL, 4L TR AL 3
IR AR 1. TR A B b 5 H R i AN )
MBC %8 Il i 7 45 40 BEORRF 100% H 8] 457K 5, 76
25°CHEIEI FRAE S 5% 16 h, B 5 B IR E Y &2
60°C 1577 8 h( Lid B Ry /K 73 7% K iy #2 , (H H a] H
[ K AR T 30% ) 5 W ALES % B AR CK Ab 2]
1545 709% )45 7K B 7 25 °C 18 Yl 8 1R 1% 37 46 vh ok
TPRG % [0 55 24 b Sy — GRS 1. B A b B8
FRMATE 1, 3,5, 7, 15 F130 4~ J& B BURR i 2 40
KAg bi. P AL o T 4 pH H KBS (water
soluble) As & | Z5 G I As Fl 1+ 3 g 15 1k 55
BHE.

F1 RBRARET

Table 1  Design of the experimental program

BB (CK) T
AR4EE MBC #InE/% ANl Ab 3 MBC @SN/ %
MBC-0 0 DWMBC-0 0
MBC-0. 125 0.125 DWMBC-0. 125 0.125
MBC-0. 25 0.25 DWMBC-0. 25 0.25
MBC-0. 5 0.5 DWMBC-0. 5 0.5
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Fig. 1 Effects of different MBC additions on the pH value of red

soil under routine incubation and dry-wet alternate incubation
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