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Abstract

Citric acid, as an ecofriendly reagent, can be used to wash the soil polluted by heavy metal ions ef-
fectively, and it is also concerned in the field of soil remediation. But how to remove heavy metal
ions effectively in the leacheate and make the citric acid solution be recycled and reused for soil
washing, is rather critical in the soil washing process. The present study proposed a method of
biosorption, which is used to remove Cd?+ in the soil washed wastewater. It uses saponified garlic
peel (GP) gel as the adsorbent to remove Cd?* in the artificial citric solution. The parameters were
evaluated systematically including pH, reaction time, adsorbent dosage, citric concentration,
coexisting ions, temperature and shaking speed, etc. Results show that adsorption reaches equili-
brium within 60 minutes, and when pH is 4, adsorption efficiency is highest. With the increase of
adsorpbent dosage, adsorption efficiency was improved significantly, and the parameters includ-
ing coexisting ions temperature and shaking speed have no significant effect. In addition, after
several operations of adsorption and desorption, garlic peel gel still can remove Cd?* effectively.
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Figure 1. Effect of shaking time on the adsorption
percentage of cadmium ions onto garlic peel gel
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Figure 2. Effect of pH on the adsorption percentage
of cadmium ions onto garlic peel gel
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Figure 3. Effect of citric concentration on the adsorp-
tion percentage of cadmium ions onto garlic peel gel
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Figure 4. Discussion of concentration on the adsorption percentage of cadmium ions onto garlic peel gel
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Figure 5. Effect of shaking temperature on the adsorp-
tion percentage of cadmium ions onto garlic peel gel
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Figure 6. Effect of shaking speed on the adsorption
percentage of cadmium ions onto garlic peel gel
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Figure 7. Effect of gel mass on the adsorption percen-
tage of cadmium ions onto garlic peel gel
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Figure 8. Effect of size of GP on the adsorption
percentage of cadmium ions onto garlic peel gel
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Figure 9. Effect of coexisting cations on the adsorption percentage of cadmium ions onto garlic peel gel
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Figure 10. Effect of coexisting anionic on the adsorp-
tion percentage of cadmium ions onto garlic peel gel
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Figure 11. Effect of times of adsorption on the adsorp-
tion percentage of cadmium ions onto garlic peel gel
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Figure 12. The soil eluent with cadmium
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Figure 13. Effect of gel mass on the adsorption per-
centage of cadmium ions from the real soil washing
water onto garlic peel gel

Bl 13, KFREFFHI M A EX B HIRMITR S
TR

S A PP T S5 W B T B < FR DR A A0 S PR T L s R e 1) B A A M [ Ak 2
T S A7 OASE D 7T B R — K PR VB B B < e R A S 5 7 R PR 4P A BRI TR BRI e M SR B 17 it
PEREAI(BR T WK BUR ORAT IR, B L PR TR L, A A EIRE AEMNR 5 1 b oty
IR EASY), UM —Big QUi H 3RS . bR E S m o SRR R AT SEBUM SR R A6
KRR FE PRI DEIAE AR EF, XA REh RO e T8 1, MESBPER . K. &
SR T, WRGRIBRIR B AL 43 3 B T g g rh B B R IS R R R RiE T
fifth, PIFRAE, SEBL T SRRARGF A AIAT, ORI T M iR 25 7 oA . P A A P AR
A5 WA A SR P A B AR AL KR S it

()



HEmis gt

e e

R

R | — AR

G B IR P )

Figure 14. Remediation flowsheet of heavy metal contaminated soil by
leaching coupled with adsorption process
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