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Desorption characteristics of Pb* and Zn? from red soil and yellow-cinnamon soil by saponin

CHANG Hong, LI Li-fen, HUANG Li"

(Key Laboratory of Arable Land Conservation(Middle and Lower Reaches of Yangtze River ), Ministry of Agriculture, Huazhong Agricultural
University, Wuhan 430070, China)

Abstract: Incubations of Pb?" and Zn* in contaminated red and yellow-cinnamon soil were conducted to investigate the effect of saponin on
desorption of heavy metals. Various factors such as concentration of adsorbent(0~20 g-L™), pH(3~7), extract times(1~3) were studied,
the effect of saponins on Pb?* and Zn?* desorption was researched by Zeta potential analysis. Results showed that the desorption amounts of
Pb?* and Zn?* enhanced with the increasing of saponin concentration and were negative with the acidity of saponin solution in tested soils.
Under the same condition, saponin could desorb more Zn?* than Pb*, the highest desorption rate of Zn?* was 47%, and 30% in the red and
yellow-cinnamon soil, respectively. After single desorption, acid soluble Pb?*(38% ) and Zn?*(34% ) decreased most in the red soil than
in the yellow-cinnamon soil. The declined content of oxidable Zn? was relatively less(about 14% ), but still higher than that in the yellow-
cinnamon soil. The reduction of reducible Pb?* was more than other forms of Pb?* in yellow -cinnamon soil, about 26%. The desorption
amounts of all forms of Pb? and Zn* were significantly lower in the yellow-cinnamon soil than those in the red soil. The desorption effects of
Pb?* and Zn? by saponin were better in red soil than in yellow-cinnamon soil, these were mainly because of the differences of mineral com-
position and surface charge properties of the two soils.Compared with the red soil, the yellow-cinnamon soil had more constant charge min—
erals and less variable charge minerals. After adding saponin, the Zeta potential of the red soil decreased and that of the yellow-cinnamon
soil increased, and the Zeta potentials of the two soils were generally close to zero.
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Table 1 The compositions of tested soils

B BRI BRI oy gy O VU

o m Wl ) m -
g-kg’1 g.kg’l g.kg’l mg-Kg~mg-Kg EE 'ﬁ}*UE IEJ“'/?\E

I3 17.87 3891 1.24 16.25 40.05 4 63 33

Wit 794 787 1.05 1380 046 30 54 16

2 Ml R AU MR

Table 2 Physical and chemical properties of tested soils

<0.002 mm
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3 4.46 11.53 34.34 44,56 i
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Figure 1 Desorption rates of heavy metal from two kinds of soils
under different saponin concentrations
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Figure 2 Desorption rates of heavy metal from two kinds of soils
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Figure 3 Desorption rates of heavy metal from two kinds of soils by
multiple washings



2017 £ 1 A H

21, %% AT XL £ rp Pb™ Zn? IR AR

97

SR Zr AR AR A PO* Y, (H USRI PO (Y
SEECEWI . A BT, FL AR S i (0.01 mol - L
NaNO, ¥4I ) i fif W AR EARAT 22, 2 2k 3 IRl 8
R IR T 10%, HZ ORI BOF A . —
SERIF oY S5 AR TR P20 M2 22 MR I EE 4 R R
[RIFE 25 0] A P , AT S 25 e s A o i
34 MREIELEPEERBESHEN

IR ATLL S R ) P> S R T B £ (R 1), U
A JFES B iR e (2405 34%) , BRIFZSHY & 27%,
FOGR TR SR, n] AL S A 5 R A (5 20%) 5
P AR SRS PO S 2 50% , Rt A 15
WAL 22%, Al RS FIRRIA A& PO A& EEAHZEA
NP A AR 5 A I s g S e e o AU
A ERAAIE S A 225 . 20 DIRIE & Zn* ()
EHRRZ, 205 34%, HYCRFGE SRR SR,
ALY S iR/ s w R b PR RS ZnP i i
Z, 207 29%, FRIR S MFAE SR S A ZE AR, /b
2T E ALY Zn Zn? e LR I ELETE S T g
SAHIBEGRA KGR D). Sl M, 208
AU B2 (L5 17.87 g-kg™, B 10
7.94 g-kg™), MZLEH AT AL Zn2 5 i o +
2475 36% (% 3).
3.4.1 Pb

55 W BTAR L, 20355 — U W , BRI 2 Pb?
o R AR AR B (18] 4), BEAR 24 38% ; T3 Ji 2
P 5 R I DR AR: , O 22% 5 HUOR BRI A5 Pb?, [
& 15% ; Al S8 AL PO* (7R fE AT . IR 4 I8 FT IR
H S8 A R, AN R S B P> 5 i W 5 R AR
R IR — R RS RIS R, R
fip e, AT RS GRS P2 S AR A K

BRI, A L n] I S P i i AR Al
R FEARY 26% , BRYA A Po* & & F [ 15%, 5k ifi 25
Pb 5 MK 4%, AT 4AAKAS Pb & iR T X AT RE
FEAEREW NS R PO* AT S AL A, 3 IR

-----

b mmgucs 1 @2 @3

Pb {5 & /mg kg™

Pb % H/mg-kg

3

R

F4
Pb &

BATFRILA 69- L pH 3 AR/ NG FREROR b BRI 22 57 1 25 (P<
0.05);F1.F2.F3.F4 53 JHRRIEZS RIS Al SUbas skt 2
E 4 ERFXAREL Po KRR
Figure 4 Pb Desorption of different fractions from soils
using saponin
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Table 3 Total amounts and fractions of Pb and Zn in contaminated soils before and after desorption

SR - =8/ : Fritmg-ka’ - B g
mg-kg TRVAZS [EYES (=012 Ft s mg-kg
Zn Wit 830.64 223.05 240.87 110.15 220.71 794.78 96
4T3 1 033,51 350.69 218.92 150.28 277.19 997.08 96
Pb w1 1 564.03 193.55 783.46 211.45 343.83 1532.29 98
214 1 865.31 512.55 635.94 201.89 377.68 1728.05 93
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Figure 5 Zn Desorption of different fractions from soils
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