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Table 1 Relationship between temperature and adsorption capacities

of organic acids

AR 25°C 35°C 45°C
R 196.01 = 1.01 209.90 + 1.23 234.18 £ 1.41
Frigmg 32.11+0.55 34.75+0.62 39.07+£0.31
WATR 25.90 = 1.01 28.28+0.18 32.22+0.49
SRR 16.68 + 1.01 18.62 + 0.69 21.39+0.35
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Fig. 1 Sorption isotherms of citric acid at different temperatures
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Table 2 Fitting Langmiur equations and adsorption parameters

for citric acid in red soil at different temperatures

W Langmuir J5 #2 r Sm K
(mmol/kg)

25°C y=0.0199 +0.007 5x 0.989** 133.33 0.38

35C y=0.017 5+ 0.006 9x 0.988** 144.93 0.39

45C y=0.012 4 +0.006 4x 0.991** 156.25 0.52
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Table 3 Relationship between solution/soil ratio and adsorption capacities of organic acids
AU 10:1 25: 1 50: 1 100: 1
iR 238.66 +0.17 236.18 £0.08 196.01 £0.51 123.34 £ 4.62
bR 48.54+0.16 4125+0.14 32.11+0.55 21.90 + 0.63
AR 46.19 £ 0.06 35.83+0.37 25.90 +1.01 16.86 +0.16
SRR 40.29 £0.16 2573 +0.15 16.68 £ 0.57 9.62 +0.02
R 4 KT AHEREM-FEERRESRAOFM (uS/cm)
Table 4 Effects of solution/soil ratios on equilibrium solution conductivities of organic acid adsorptions
AP 10: 1 25: 1 50: 1 100: 1
L7y 251.0+2.8 633.0+7.1 1108.5+0.7 1391.0+2.8
bR 121.5+0.7 132.0+2.8 151.5+2.1 176.5+0.7
WA 94.5+0.7 122.5+0.7 162.5+2.1 1940+ 14
SRR 98.0+2.8 106.0 + 0.0 124.5£0.7 143.0 2.8
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Fig. 2 Effects of different solution/soil ratios

on sorption isotherms of citric acid
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Table 5 Fitting Langmuir equations and adsorption parameters

for citric acid in red soil at different solution/soil ratios

KAt Langmuir J5 % r S (mmol/kg) K
25:1 y=0.0134+0.0070x 0.990** 142.86 0.52
50:1 y=0.0199+0.007 5x  0.989** 133.33 0.38
100: 1 y=0.0342+0.0119x  0.992%* 84.03 0.35
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Effects of Temperature and Solution/Soil Ratio on Adsorption of

Low Molecular Weight Organic Acids in Red Soil

YU Yan-hong"?, ZHANG Tao-lin', LI Qing-man?, WANG Xing-xiang'
(1 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China; 2 Institute of Hydrobiology, Chinese Academy of Sciences,

Wuhan 430072, China; 3 Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: This research investigated the effects of temperature and solution/soil ratio on the adsorption of oxalic, citric, tartaric and malic
acids in red soil by a batch equilibrium method. The results indicated that the adsorption capacity, the maximum adsorption capacity (S,) and
adsorption affinity constant (K) all increased with the increase of temperature, but decreased with the increase of solution/soil ratio. The effects
depended on the kinds of organic acids, and the influencing extent was negative to adsorption affinity constant (K). The adsorption capacities of
oxalic, citric, tartaric and malic acids at 45°C was 1.19, 1.22, 1.24 and 1.28 times higher than those at 25°C, respectively. The adsorption capacities of
oxalic, citric, tartaric and malic acids at 100:1 solution/soil reduced by 48.3%, 54.9%, 63.5% and 76.1% compared to those at 10:1 solution/soil,
respectively.

Key words: Red soil, Low molecular weight organic acids, Adsorption, Temperature, Solution to soil ratio



