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Effects of the Active Components of Humic Acids and Their Proportions on the

Dynamics of Lead Transformation and Availability in Purple Alluvial Soil

WANG Qing-qing'*”* ,JIANG Zhen-mao'>?, WANG Jun'?’, WEI Shi-giang' "

(1. College of Resources and Environment, Southwest University, Chongging 400716, China; 2. Chongqing Key Laboratory of
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Region, Ministry of Education, Chongqing 400715, China)

Abstract: Humic acids (HAs) play important roles in mediating the occurring forms and activity of Lead (Pb) in soils. Simulating
experiments together with chemical sequential extraction were carried out to understand the dynamics of lead transformation and
availability in purple alluvial soil as influenced by humic acid (HA) and fulvic acid (FA) and their ratios (HA/FA). The main
results obtained are as following: (D The distributions of Pb forms bound by Fe-Mn oxides and organic matter increased, while the
proportions of exchangeable Pb and residual Pb fraction decreased after the establishment of transformation equilibrium in 60 d. @The
exchangeable-Pb and carbonate bound Pb showed highest positive contribution to the availability of Pb in the tested soil; and HA
passivated soil Pb activity by decreasing the proportion of carbonate bound Pb and FA activated soil Pb by increasing the proportions of
exchangeable Pb and carbonate bound Pb. The passivation or activation roles increased with increasing amount of HA or FA; A sharp
increase of soil Pb availability occurred at FA dosage higher than 1% as C basis, suggesting that 1% (C) exogenous FA was the
change-point for soil Pb activation;@The overall effects of HAs depended on its ratio of HA/FA at a constant addition of HAs (1%
C). HAs suppressed soil Pb activity at a ratio of HA/FA=7/3 | while they activated soil Pb activity at a ratio of HA/FA<5/5. The
transformation extent and direction of Pb in soils differed at various dosage and ratios of HA/FA, resulting in different overall effects on
the Pb availability in soil.

Key words : purple alluvial soil; humic acids; HA/FA ratio; lead; form; availability
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Table 1  Basic physicochemical properties of soil samples
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Fig. 1

Dynamics of Pb fraction distribution at different HA levels
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Fig. 2 Dynamics of percentages of different species of Ph at different FA levels
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Fig. 3 Changes of bioavailable fraction of Pb under different levels of humic acid
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Table 3 Analysis of the relationship between bioavailable fraction of Pb

and chemical extractive fraction of Pb by multiple regression analysis

NGRS b AnlS iy R1{H R* {8
HA y= -22.314 +1.002x, +0. 158x, 0. 862 0.743
FA y= —42.105+1.3x, +0.342x,  0.933  0.870
Dy NERSHEEE, mgkg 0, WS TR, mgkg™ ' n,
HRTRER S A A, mg-kg !

At ihe.
2.1.3  JEFHER X VA SCE AR b Sh A Y R B
H 5 ETRAAIE A 1A ek

T B A A R B AT T A AR T
BT DAV, — B0 YRR i 12 4 50 4 B i 5 A )
WA DGR R A 25 R BB S B A A Al . AR S LA
1 mol-L™" CH,COO (NH, ), ¥ W AE 27 R $2 B
U3 R RS I R | AR A A EE A
TR IR 3085 A G R a3 7 o (] 1) 2h 28 A8
f. MHRT S, AN IS | A R Bl R A
TF) ) A T ARG AR HA 9 40 390 4 A Ak % S {1
T FA b HAEE %05 30 d R BEIE B B K, FA
b B S B 18] A A O DR R A 7K, B
FEF ] B A SRR AR, 203 60 d FFEAL S ),
AN HA(0.5%C . 1%C . 3%C. 5% C) i +3EHZL
BH S B A 0 B R 4.72% . 7.04% |
14.19% | 21.34% ,1fi] FA X5 BE U] ) 38 i 2. 43
2.89.4.09, 5. 14 fi5. 450 HA X+ 34516 1
FAEARVERT 1m0 FA R IR1E 0 AE M, His bk
BEALVE IR HAs FH 2 00 38 i 33 Jon.

250

T (b) i A oK
FA-0.5%
Iﬁ““‘“‘*\‘ - FA-1%

L —& FA-3%
> _‘\’/4\;\—‘

R~

'n_——————-n—u\j\n
ll) "I.l’ 1I5 3:0 GIO
K3 /d

g

g

e

ATRES S P fit/mg kg™

50

A S R IR EL 45 A AT A BT A
3 I ) BT, X A5 A g 4 SR — S
AR Hr 25 3R HA B dE g S S .
PLEE G2 | BRI AET 20 e L 38 i, iR AR 25 5 25
D TS FA f9PE 5 1) 5 HA . SR
Duncan’s # & e 2235 XL AL 5 45 T8 A e % 5 &
M2 SFHATE T AT (R 4) G5 R —2DIE S, HA
I FA K HONEAS s b P 4 345 T S8 & AP A
22 U] HA @t BRI AT Ak IR R 45 5 A8 1
SyBEXT AT R AL VR I FA DU GE o B2
A AT TR R 45 A A5 1 WA L A3 T % #E 0% A AR



5 TG TR T L o3 B LU 5 (i) - v A 2 A AN R 2 Sh A i 52 i 2141
F4 BEBNABTFERSSENZNEY
Table 4 Influence of humic acid on contents of Pb fractions
fhm AR RIRELES B3 TR PR RS BRI
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Fig. 4 Influence of different concentrations of HAs on the activation of lead in soil
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