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Effects of Biomass Ash on Soil Cadmium Migration Under Rainfall Conditions

XIANG Hefeng, YAN Yuzhou, XU Kai, ZHOU Bingwei, YE Xiaochun, LIU Yanyan
(Wuhan University of Technology, Wuhan 430070, China)

Abstract: This paper aims to explore the influence mechanism of biomass ash in forest fire on the migration
behavior of cadmium (Cd) in soil under rainfall conditions. Biomass ash was prepared from camphor tree
leaves by open combustion, and was added to the woodland soil at a ratio of 0, 5%. A series of soil column
leaching experiments were carried out under two rain water conditions (pH=3.8, 7.0). The results showed
that: pH, electrical conductivity (EC), DOC and CEC of soil soluble organic carbon (CEC) with addition of
biomass ash were increased under both two leaching conditions; furthermore, pH and DOC values of soils
leaching with acid water were slightly lower than those under the rain with pH 7.0; Cd concentration in the
soil column with addition of biomass ash decreased by 2.5 mg/kg(pH=3.8), 2.8 mg/kg(pH=7.0); the total
cumulative cadmium release decreased by 52.6% ~64.6% , and the total leaching rate decreased by 2.8 % ~
34.8% ; the release process of Cd in soil was fitted by using parabolic diffusion equation and Elovich equa-
tion, indicating that the release process of Cd under rainfall conditions was a complex reaction process con-
trolled by multiple factors and with large changes in activation energy. Biomass ash plays significant role in
enhancement of soil physiochemical properties and reduction of the Cd migration with cheap, feasible, envi-
ronmental-friendly operation, which may shed light on the application of Cd-polluted soil remediation.
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R AE R A B, A M A R Y R o e 5 Bl
B A 1 Cd Rl ok A B kA ki AT
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11.409 mg/L (F,-BA) ~24.086 mg/L(CK;), & 4
JE WA E Y 10.85~22.51 mg/L, i /2 2 Al 45 %t iR
RN R 53 4 Cd 1y Bk 2k 2450 51 Ry 66.12% .
31.32% (pH=3.8);4.34%,1.54 % (pH=7.0), X—
GER 5 AR A AR Ry IR 0 R oA i
4 )R A DR IR $h 45 5 S N AT A2 e A AE AR, X P A
T A H 0 R B A URR . BT BEIR R AE R ME AR 1R L B
TS BN R 55 ) 55 R S A R AR L IR AT B A
S CANAT ML 25 6 AR I 245 & W DA R A e 4 &
SED B SR k. B pH B KR, R IEH
B oG HAGTERR ALT o S5 g 0 B A, S BOR
Cd™ Blpkuk . LAY KMk BI5. W&t
B o E LT CK 41, BEIK T 29 52.6% ~64.6 %,
Ui B AE W K 43 T g Cd 1 B i R IG b 2R R
SRA T 208 A ) K 43 i B g, 23 5i ik 2
A pH A 457 3 i ek AR 5 4 JE A 5 i R AR R
BLBINESEWERE S R AR B E T B
HELEG R ENER,
F4 EHNETAHKIEEIEERTESENSH me/ke

AR e %}Jizﬁ F%Fﬁ(pH:TO) F%Fﬁ(pH:&S)
4 CK, F,-BA CK, F,-BA

0—5 40 27.8 32.5 10.2 15.6
5—10 0.15 6.5 4.8 7.2 5.5
1015 0.15 2.4 1.3 3.7 2.9
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BT mBRAREY G, YLy B EEHTF
iR Z AP HOLH A A, Bt Cd A9 Ik 08 2 R R 2
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BaEmHARB L AEA EEHMKEY #z s, X
A KL AL SN I R AR 2 — A 2 R P IR
Y 35 30 20 285 74 1 52 3 e
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