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Effects of iron oxides on adsorption of Pb’>* by several loessial soils

LIANG Hua-xue, WANG Yi-quan, SHI Zong-lin, SHI Hong-ping, WANG Jia-xu
( College of Resources and Environmental Sciences, Northwest A&F University , Yangling, Shaanxi 712100, China)

Abstract: Considering the ubiquity of iron oxide in soil and the important impact of iron oxide on soil physical and
chemical properties, this paper studied the effects of different forms of iron oxide on the adsorption of heavy metals in
soil. After removal of different forms of Fe oxide from Loessial soils by chemical selective stripping technique, the ad-
sorption characteristics of Pb?* on several loessial soils were studied by isothermal adsorption experiments and the Lang-
muir equation and Freundlich equation were used to analyze Ph*>* adsorption characteristics of soil before and after re-
moval of different forms of iron oxide. The adsorption process of Ph** in three kinds of original soils increased gradually,
the isotherm curve of Ph** adsorbed was more fitted by Freundlich equation and with no significant stage characteristics;
after removal of different forms of Fe oxide, the isotherm curve of Pb>* adsorbed was L — shaped, which was more fitted
by Langmuir equation, and the phase characteristics was significant, while the bonding strength and the affinity of lead
by soil multiplied; after removal complexing Fe oxides and amorphous Fe oxides in different soils could increase the
amount of Ph** absorption, and after removal of amorphous Fe oxides, the adsorption amount of Pb** by paleosol in-
creased by 14.71 mg+g™"; after removal free Fe oxides, the adsorption amount of Ph*>* by paleosol and eluvial cinnamon
soil decreased by 5.95.3.10 mg*g~" compared to their original soils, but increased by yellow cinnamon soil. In nature
soil, the effect of iron oxide on the adsorption capacity of Pb** was not entirely depend on the content of iron oxide, but
also affected by the state of iron oxide in the soil. Using chemical selective stripping technique to remove different forms
of Fe oxide can obtain clay mineral materials with high adsorption capacity.

Keywords: loessial soil; Fe oxides; lead; chemical selective stripping technique
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Table 1 The basic physical and chemical properties of tested soils

AR oo caco DU % AR (Fe,)  ToETLAME (Fe,) B HALEE (Fey)
TR . OM /(emol- /( '3 Particle composition Complexing Amorphous Free iron
Soil P /( g ké’ h ke 7gl ) S0.02 0.020~ <0.002 iron oxide iron oxide oxide
kg™") mm  0.002mm  mm /(gkg™") /(g kg™ /(g kg™")
T HE PS 8.55 2.63  29.08 0.13 29.62  2.63  47.75 0.02¢ 0.94b 12.27a
MEE 1 ECS 6.87  9.08  28.06 0.09 28.18  17.48  54.34 0.07¢ 2.48b 17.96a
M+ YCS  6.25 5.3 31.09 0.08 23.43  25.78  50.79 0.05¢ 1.48b 31.30a

H Note: [FITTHIR G A Rl/NE FEE:RIRAE 0.05 /K- 12257 B3, Different small letters in the same row indicated significant level at P < 0.05.

PS—paleosol; ECS—eluvial cinnamon soil; YCS—yellow cinnamon soil .
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Fig.1 The equilibrium adsorption of Ph?* by paleosol
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Note: PS—p, PS—o0, PS—d are paleosol after removal of complexing
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Fe, amorphous Fe , free Fe. The same below.
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Table 2 Parameters of isothermal sorption of Ph**

adsorbed by paleosol

Langmuir 77 Freundlich J5 2
e Langmuir equation Freundlich equation
Soil S
/(mg:"g* N K, R? Ky n R

PS 33.87 0.2 0.922 4.74  3.13  0.9%
PS-p 33.85 0.06 0.986 5.69  3.13 0.905
PS-o  48.58  0.26 0.987 13.75 3.96 0.925
PS-d  27.92  0.29 0.975 7.91  4.10  0.947
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Fig.2 The equilibrium adsorption of Ph** by eluvial cinnamon soil
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Note: ECS-p, ECS - o0, ECS - d are eluvial cinnamon soil after re-

moval of complexing Fe, amorphous Fe, free Fe. The same below.
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Table 3 Parameters of isothermal sorption of Ph**

adsorbed by eluvial cinnamon soil

Langmuir J7 72 Freundlich J5 &

Rt Langmuir equation Freundlich equation

Soil S,

-1 K, R? K n R
/(mg-g™")

ECS 38.06 0.02 0.933 5.78 3.23  0.99%
ECS-p  46.89 0.17 0.977 10.85 3.58  0.851
ECS-o0  50.23 0.13 0.988 10.93 3.43  0.8%
ECS-d  34.96 0.15 0.978 7.56 3.47  0.901
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Fig.3  The equilibrium adsorption of Ph** by yellow cinnamon soil
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Note: YCS-p, YCS -0, YCS - d are yellow cinnamon soil after re-

moval of complexing Fe, amorphous Fe, free Fe. The same below.
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Table 4 Parameters of isothermal sorption of Ph**

adsorbed by yellow cinnamon soil

Langmuir YL Freundlich J5 &
Rt Langmuir equation Freundlich equation
Soil S,
S(mgeg) K, R Kp n R

YCS 35.61 0.02 0.962 3.53 2.67 0.998
YCS-p  44.80 0.08 0.992 7.94 3.11 0.917
YCS-o  45.92 0.10 0.963 8.80 3.21 0.875
ECS-d  38.59 0.08 0.985 6.68 3.12 0.910
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