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HYWE N 100 mg/L B CANO), B . BE L ik
I AR, H 4 pH X YR WM Cd*" 52,

R FHME— 2R M G 3h 7 2 A5 R 3 56 B8
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W pH HREAL. TEVI MWW pH Ry 5.0 B, 2E
Yo W B Cd*" )5 % W pH A8 {b i K. PSB. LPSB
W B 5 v W pH 43 i T 5 39,80 %, 14. 00 %,
APSB. OPSB W [ft J5 % W pH K& ik 27. 00 % .
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1M APSB At SRR AR 06 , W B2 0 2 1] 55 1R o B
P TR P 50 T ) 2 RS TR ke TR 6 7 e i 5555 1R A
55 IR Eh . Mk PR AN T2 € 23 43 i i H, O Fl CO, , A
T 0 2 5 00 A D /0 B 3 AT B CdP T R
PSB.LPSB.,APSB,OPSB ) XRD & 1 Jf &
TR AT S 0, ELRF T T A B i 04 2 3 A e BRI Y
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e 12 R S AT B U ek 55 R W A= ) e b Cd™ " Wi i ot
] BE A A2 W) o i AR L Tk R 3 28 W o A i
L
2.4 HEYIRWH CET M AERAR

221l pH=5. 0 S fE &AM 4 Fl 2 4 Jic W FfT
Cd™ s Ji2e i 2, I R HE =X () L () X3l Iy 2
BAE AT LA A i an & 4 s UG S 8L
*®2,

0
0 50 100 150 200 250
t/min

4 EMRBEH CeTMAE—R(a) EZR (D) NEHGHE

H I 4 B W4 FhA= P Xt Cd* Ao Wk B Bifi
R Asf ) SiE < 328 97 38 K5 s - #5, PSB.LPSB X
Cd™™ BME B I 7E 120 min B35 B, Cd* S i 1%

R 433104 23. 021 3.18. 248 8 mg/g; APSB.OPSB
T2 W BfF 2R AT 180 min Ashak B 5Py , X Cd*™ 1)y
W 53 51k 16. 180 0,24, 248 8 mg/g.

R2 EMRBRH CITHHAEMESH

E— 25 ) A

e — 9 8l 1 e B

q./(mg g 1) k1 /min ! R? q./(mg g 1) ko/(g+mg ! * min ) R?
PSB 24,762 9 0.017 8 0.936 28.803 1 0.000 01 0. 897
LPSB 16.088 7 0.015 4 0. 959 24.525 0 0.000 01 0. 905
APSB 17.827 5 0.016 0 0.973 20.788 1 0.000 02 0.933
OPSB 25.5231 0.018 0 0.953 27.445 7 0.000 01 0.924

M2 FWH A4 FAEYRAX C M HEI®
W FfF 4 ) Sk 24,762 9,16, 088 7.17.827 5,
25.523 1 mg/g. 5 W &KL 56 {4 23. 021 3,
18.248 8.16. 180 0. 24. 248 8 mg/g # i ;
4 Ff A W e W B Cd® T 19 HE — 2 Bl g 2 A AL 4
G R ME = G g Ty 2= A, Ul W —
G gl J7 2 M ) LA R T — S B T 2
L R 5 T ) 3 R e R Y B 4 R 2R ok
XFCd™ ' W B AT A LA W R B R R
WE— G Bl Jy 2R AR rp Ry A R B Ak B SR
i 3 R A PR, BT DL, OPSB X Cd* ™ Y W B
IR B ST 1 AR e .

2.5 Cd* ¥1%A R 2 iR B 3F IR Bt B9 22 i

pH=5.0 &M F.Cd*" ) 4 Jit & v & xF 4= 4
A E Cd* ™ B2 m e 45 S w5 frR, ATLLE
L BE Cd™ WG BT s vk FE 3G KL 4 M AE e xb Cd™
YA R B S S T S TR - O™ WA o e U
}200 mg/L i, PSB %t Cd*" 1y S 1 W [ & ik
43.36 mg/g. K Cd*" 9] IR b7 & ¥k FE 4k 2238 K, PSB
X Cd? -1 2 i 725 AL A K 5 LPSB Hil OPSB X
Cd™™ 19V flig W B 4 43 S AE Cd*F 0 4 JoT 4t ok B oy
200 mg/ L B K EIF-A , thBS , APSB Xf Cd** iV
W B &R 24. 99 me/g, Z R Rl Cd™" WAk BE K,
APSB X} Cd** (1% -5 15 {2 TC W &t A4k
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400
py/(mg = L7

Bl 5 #1H4JR SR X £ W R IR Ca*t BB
2.6 HEmit Cd®t R E MRS

ARG (3 L () XF P& 5 BHiE R A7 45 il W Ff 42
WAL E 6 frn, BE S HILE 3.

q/(mg+g™)

q/(mg-*g™)

3R 3 F .4 Fl R Yook W BE X C Y
LangmuirZ5 i I FH5E AL (14 4 56 280 R 5 Freundlich
FRALRH LU i BEH] Langmuir 55 I 0% BHASE 8 B B 4
A5 PSB.LPSB.APSB.OPSB ¥ % Cd™" 1
BT ok A% 5 00 e KM B 3t 43 0l A 26. 020, 24. 937,
17. 96971 24. 118 mg/ g, 5 i 5 fT 15 1Y d5c K W B &2
(22.021,19.080,16. 180 Al 24. 249 mg/g) i, M
4 P e W e W BRE CdP L S T I B R 20T
Langmuir BERMLLG BT 15 S 40 &y 8K, Ul WA 4 2 %t
Cd™* (IR [} 35 A0 7 B K0 HEFF S OPSB>PSB>
LPSB>APSB, Z4it5, o WS 5057 2 I+ R HB
ANT 1B 4 Bl AR W 6 Cd* ™ i W B 24 R A A%
W R

B 6 4% Cd*t B Langmuir(a) Freundlich(b) 258 R M # 2 3 & #h £

x3 EWRWH CetEBRMINESH

Langmuir 45 i 15 45 72

Freundlich %% i W% [ 455 %1

AW
ki/(L*mg 1) Gn/(mg g 1) R? kr/(mgl Vr e LUn e g 1) n R?
PSB 0.083 26.020 0. 935 3.674 0. 440 0. 831
LPSB 0.041 24.937 0.917 2.071 0.519 0. 840
APSB 0.030 17.969 0.975 1.232 0.534 0.925
OPSB 0.162 24,118 0.942 5.357 0. 365 0.909
3 i Cd*" BB F 384, 4 Tl A=W et Cd™ 1) W i 2t i

F5% T 46 4 5% 4 W (PSB) L & 1L 2k W ok
(OPSB) . & i 4= ¥ 5 (LPSB) . R 1k 4= ¥ %
(APSB) Xt g vh Cd™ W B P BE K ML 45
Wit .

DAY X+ Cd*" 1y W M 52 pH
S 2 LB R B pH T T S R R
P pH M 3.0 THE 5.0, 4= ¥ 5 5 1 H i 5%
B BEAR T 5 Cd* Z 18] A §% LR 7, [R) B R 3
R ILZ WL AL Ik 7 A=W e & A& 5

IR pH KT 5.0 BF W H I OH iR
5 Cd™" RAERMNABICNE, fff Cd™ W TR, &
AT CA* B W B AL

2) AR A it AR 2 il 2 A et Cd WKt
SORTAE 2 = N = A o (AL I (i i =W =
(—COOH.,—OH 4§) 75 4= W) 7 3% T 1y FL& , fift
Cd*" W Bt 2 FH i 10. 13 %6 5 3= Ak 5 nT s dE o
Yk, i Cd™ W i £ B AIK 13. 35240 IR Tk & 1k
SO A W R AT Cd® T R W B G EL f CdP T
R R PR AR 26,52 %,
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3)TE pH=5.0 %1 F ., PSB,OPSB, LPSB,
APSB XF Cd™" 114 W B o %2 35 Ly 28 #5 H W B oy
T B A RO 6 Cd® i W R SE D HE
5y OPSB>>PSB>LPSB>APSB, W {ff i #2 ¥ 3& T
FHUE— S 2l S BN Langmuir 25 78 W B4 %Y

SEPRIPR A PR BT 2k HOE 4 R A T Yy
TIE BT 5, 2B W e o) 4 TR g A B L A IR S A
BRF LB A A IR BT A R S 25 e i 3 DU
EACE HE W R A AN [) B0 58 A7 Jo v 1 W e e e S
b R I 2 FL S O R S 4 e ) Y 32 B AR
A Fe itk — IR AR

S Lk -
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Adsorption Properties and Mechanism of Biochar Aging on Cd** in Soil
QI Guocui'? ,CAO Jingxiao' WU Xuanyan' ,PAN Yanmi' , LIU Xinyi' , HUANG Shishan' , XU Renzhi*

(1. School of Chemistry and Bioengineering ,Guangzxi Key Laboratory of Sericulture Ecology and
Applied Intelligent Technology » Hechi University ,Yizhou 546300,China;
2. School of Chemistry and Bioengineering ,Guangxi Colleges Universities Key Laboratory
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Abstract: Aging of biochar can affect its stability and persistence of heavy metals immobilizing in soil,
resulting in changes in its inertness. Using peanut shell (PS) as raw material, peanut shell biochar
(PSB) was prepared by pyrolysis under the condition of 600 ‘C and hypoxia. Oxidized biochar(OPSB) ,
leached biochar(LLPSB) and acidified biochar (APSB) were prepared Y by simulated field oxidation,
leaching and acidification of PSB. The effects of these three aging methods on the adsorption efficiency
and mechanisms of Cd** by the biochar were investigated using isothermal adsorption models, kinetic
models, FT-IR and XRD. The results show that oxidative aging process an significantly enhance the
accumulation of oxygen-containing functional groups (—COOH,—OH,etc.) on the surface of the
biochar, thereby increasing the adsorption capacity of OPSB for Cd*" by 10. 13%. Leaching aging
process can not cause significant changes in functional group content but result in substantial loss of
soluble minerals,leading to a significant decrease adsorption capacity of LPSB for Cd*" by 13. 35%.
Acidification aging process can affect the adsorptive activity of Cd*" on the surface of the biochar,
resulting in a reduction in adsorption capacity of APSB for Cd*" by 26.52%. All four types of biochar
exhibite effective adsorption for Cd*" ,the OPSB showing optimal affinity followed by PSB, LPSB,and
APSB. The Langmuir isothermal adsorption model provides better fitting for describing the Cd**
adsorption process by all four types of biochars under low pH conditions. Furthermore, the adsorptions
processes by all four types of biochars are predominantly governed by physical electrostatic
interactions, which is suitable to be described by quasi-first-order kinetic model.

Key words: biochar aging;adsorption;heavy metals;cadmium;mechanism;oxidation;acidification;

leaching



