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Effect of addition of different compositely modified amphipathic maifanites on Cu** adsorption by purple soil
LI Wen—bin', XIE Jia', DENG Hong—yan", HE Hai—xia', ZHU Lang', KANG Le', LIU Wei>, MENG Zhao—fu*’

(1.College of Environmental Science and Engineering, China West Normal University, Nanchong 637009, China; 2. College of Natural Re-
sources and Environment, Northwest A&F University, Yangling 712100, China; 3. Key Laboratory of Plant Nutrition and Agri-Environment
in Northwest China, Ministry of Agriculture and Rural Affairs, Yangling 712100, China)

Abstract: To explore the effect of addition of different compositely modified amphipathic clays on Cu** adsorption by purple soil, 50% and
100% CEC of anionic polyacrylamide (APAM, abbreviated as PA), citric acid (CA), ethylenediamine tetraacetic acid (EDTA, abbreviated
as ED), and sodium dodecyl sulfate (SDS, abbreviated as SD) were used to compositely modify 50% CEC of lauryl dimethyl betaine (BS—
12 or BS)-modified maifanite. Subsequently, the different compositely modified maifanites were added to purple soil (PS) with a mass ratio
of 1% to form four types of mixed soil samples, such as PSsopscra (addition of 1% 50BS+PA-modified maifanite into PS, similarly hereinaf-
ter), PSsopsica, PSsopsen, and PSsopsisp. The adsorption isotherms and thermodynamic characteristics of Cu® on the various mixed samples
were studied by batch treatment, and the adsorption effects of pH values, temperatures and ion strengths were evaluated. The results
showed the following. The adsorption isotherms of Cu** on the mixed samples were all "L" type and accorded with the Langmuir model. The
maximum adsorption amount of Cu* on the mixed samples changed between 94.90 mmol - kg™ and 144.80 mmol - kg ™', and presented the

trend of PSsopsera > PSsonseca > PSsonsisn > PSsonsenn > PSsons > PS. At the same composite modification mode, Cu™ adsorption showed a good ad-
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sorption amount at the composite modification ratio of 100%. In the range of 20~40 °C, the adsorption amount of Cu** on the tested soils in-

creased with the increase in temperature, except that on PSsssipa and PSseps:sp, and the increasing range was 8.29%~15.99%. Within the pH

range of 3~5, Cu™ adsorbed by each mixed soil increased with the increase in pH. The adsorption amount of Cu®* on the mixed soils (except

that on PSsess) decreased with the increase in ionic strength, which was the highest at 0.01 mol - L™". The adsorption of Cu** on the mixed

samples (except that on PSsossipa and PSsopsssp) was a spontaneous and entropy increasing process, and the process showed an endothermic
P P P 194 g P p

reaction.

Keywords : composite modification; maifanite; purple soil; Cu** pollution; adsorption amount
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Figure 1 Structural formula of different modifiers
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Figure 2 Adsorption isotherms of Cu* on the different mixed soils
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Table 1 Langmuir fitting parameters of Cu** adsorption isotherms in different soil specimens
P 1B IR FRifEZE S F KW Bt g, /mmol < kg™ SRR D
Soil specimens Correlation coefficients Standard deviations Maximal adsorption capacity Equilibrium constants
PS 0.994 3" 2.87 94.90 0.46
PSsons 0.994 4~ 3.31 103.76 0.57
PSsonsesora 0.987 6" 6.78 126.48 1.03
PSsons+soca 0.999 3" 1.52 116.08 1.19
PSsonsssoen 0.990 6™ 5.12 109.86 1.04
PSsons+sosp 0.989 8" 5.50 112.59 1.06
PSsons+ 10004 0.985 4" 8.40 144.80 1.12
PSsonstiooca 0.994 2" 4.79 132.72 0.98
PSsonsti00en 0.988 0" 6.05 117.19 0.91
PSsons+100s0 0.996 1" 3.50 118.64 1.01

T+ RRTE 0.01 KF A B3, 76 F 1% /=8, P=0.01 B ,r=0.765.

Note: ** indicates significance at 0.01 level (r=0.765 at P=0.01 when the degree of freedom f=8).
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Figure 3 Adsorption amount of Cu* on the mixed samples at different temperatures
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Figure 4 Effect of pH value on the adsorption amount of Cu**
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R2 TEABFRETEES TH Cu™ KK E (mmol-kg')
Table 2 Adsorption amount of Cu** on the mixed samples at

different ionic strengths(mmol -kg™")

Sofﬁjiﬁim 1=0.01 mol- L 1=0.1 mol - L 1=0.5 mol - 1!
PS 72.22+0.70a 68.63+1.15ab 65.50+1.44b
PSsons 80.24+1.29a 80.87+1.79a 74.00+0.58b
PSsosssopa 107.00+1.15a 104.20+1.85a 92.55+1.33b
PSsonsssoca 102.22+1.89a 99.96+1.04a 99.01+0.87a
PSsonsssoen 87.26+2.11a 85.11+2.25a 84.22+1.86a
PSsonsssosp 105.01+1.74a 99.96+0.58b 88.94+1.52¢
PSsons+ 10004 122.54+1.13a 119.05+0.23a 103.32+2.30b
PSsonssio0ca 111.22+1.86a 108.23+1.29a 107.55+2.05a
PSsonss100en 100.84+1.33a 97.84+1.00a 95.38+1.44a
PSsonss100sp 112.22+1.28a 103.57+1.95b 91.27+0.33¢

1 FATARLING FEE R IR A AL 3R] 7E 0.05 K F 255 2
Note: The different lowercase letters in the same line indicate
significant difference among treatments at 0.05 levels.

R3 ERALTHEM COHARNFSE
Table 3 Thermodynamic parameters of Cu®* adsorption in

different soil specimens

R 1 R 20 C 40C
Soil AG/ AH/ AS/ AG/ AH/ AS/
specimens kJ.mol™" kJ-mol™" J-mol™"+K" kJ-mol™ kJ-mol™ J-mol "+ K"
PS -14.88 2.84 60.45 -16.09 2.84 60.45

PSsoss  —15.25 5.66 71.31 -16.67 5.66 71.31
PSsopsisors  —16.98  —4.15 43.78 -17.86 -4.15 43.78
PSsopsisoca —17.17  4.52 73.99 -18.65 4.52 73.99
PSsopsssoen —16.78 3.04 67.61 -18.13  3.04 67.61
PSsopsisosp —17.08  —4.35 43.44 -17.95 -4.35 43.44
PSsopssioors =17.22 -6.42 36.86 -17.96 -6.42 36.86
PSsopstioca =16.70  5.47 75.63 -18.22 547 75.63
PSsopsrioosn —16.46 3.18 67.00 -17.80 3.18 67.00
PSsopstioosp —16.95  =5.08 40.52 -17.77 -5.08 40.52
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