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Cu’* adsorption and retardation effect of compound adsorbent by adding bacterium powder and amphoteric
modified clay in active calcium silicate

LI Wen-bin", DENG Hong—yan', LI Xue-lian', LIU Wei? LEI Gang—gang', MENG Zhao—fu*, LUO Chuan', WANG Teng?

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

Abstract: To study the adsorption characteristics and retardation effects of Cu?** under different compound adsorbents mixed by bacterium
powder, BS(BS-12, dodecyl dimethyl betaine ) modified clay and active calcium silicate, Saccharomyces cerevisiae and BS—modified ben—
tonite ( Bentonite modified by modified ratio of 100% CEC of Bentonite ) were mixed in active calcium silicate (CK ), with a mass ratio of
10%, 20%, and 50% as the compound adsorbents(J—Ca and BS—Ca), and batch method was used to analyze the Cu®* adsorption
isotherms of the samples under different environmental conditions, such as under different pH and temperature values, also the Cu** retarda—
tion effects of the compound adsorbents were identified. The Cu** adsorption capacity of the J—Ca gradually decreased as the proportion of
bacterium powder increased, whereas the adsorption of Cu?** by the BS—Ca increased as the proportion of BS clay increased. The adsorption
of Cu®* by the J-Ca and BS-Ca in the same proportion of bacterium powder and BS clay decreased as follows : BS—Ca>CK>J-Ca. The ad-
sorption of Cu®* by the adsorbents was a spontaneous process that increased both enthalpy (except 50%BS—Ca) and entropy. Temperature
had no significant effect on the Cu** adsorption of either the CK or the 10%J-Ca at 10~30 “C but did significantly affect the 25%J-Ca and
50%J-Ca. As the proportion of BS clay increased to 50%, the effect of temperature on the adsorption of Cu** by the BS—Ca changed from
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positive effect to negative effect. In addition, the adsorption of Cu®* by the two materials increased with increasing pH.(3) In the saturated

soil and column migration tests, the volume of penetrated Cu®* increased as follows:25% J—Ca<CK<25% BS—Ca. Meanwhile, the outflow
concentration peak decreased as follows ;:25%J-Ca>CK>25%BS—Ca. The adsorption rate of the CK, 25%J-Ca, and 25%BS—-Ca were all
above 95%, and the relative retardation factors of the materials were as follows : 25%BS—Ca>CK>25%]-Ca.

Keywords: Saccharomyces cerevisiae; BS modified clay; Cu*; adsorption amount; retardation
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Figure 1 Adsorption isotherms of Cu* on different J-Ca and BS—Ca samples

*F 1 SLERBM Cu”B) Langmuir &SR FSH

Table 1 Langmuir and thermodynamic parameters of Cu* adsorption

Langmuir TR S S50 Fitting parameters for Langmuir model

FMIN S22 Z 50 Thermodynamic parameters

AL

Samples *H?‘é%’ﬁ(( r.) R ﬁﬁﬁ%(s‘l). ¢n/mmol-kg™  b/L-mol™ AG/J - mol” AH/kJ+mol™  AS/J+mol™"-K™!
Correlation coefficients Standard deviations 10 °C 40 °C

CK 0.995 7#* 7.367 3 267.02 875.53 -15.91 -17.53 0.87 59.04
10%J-Ca 0.992 4%* 8.272 8 215.84 963.33 -16.24 -17.65 4.34 71.70
25%J)-Ca 0.994 0** 69117 197.76 1 100.20 -16.88 -17.85 11.56 97.84
50%J-Ca 0.989 6%* 6.973 8 151.11 1 003.75 -16.88 -17.68 13.97 105.79
10%BS-Ca 0.992 2%* 12.287 1 329.14 932.89 -16.12 -17.71 1.60 62.22
25%BS-Ca 0.985 2%* 21.933 4 459.54 900.76 -16.01 -17.68 0.41 57.92
50%BS-Ca 0.988 1%* 21.369 0 520.04 902.95 -15.96 -17.74 -1.24 52.28

T FIRLE P<O.01 KV F B E ARG 76 A BB /=8, P=0.01 B ,r=0.765. A,
Note : ** indicates significant correlation at P<0.01 level;r=0.765 when /=8 and P=0.01. The same below.
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Table 2 The Cu* adsorption amount under different values temperature and pH values

kb3 Treatments CK 10%J-Ca 25%)J-Ca 50%]J-Ca 10%BS-Ca 25%BS-Ca 50%BS-Ca
=10 C 262.25a 209.31b 188.05¢ 135.52¢ 322.20a 456.01a 531.4la
=25 C 267.02a 215.84ab 197.76b 151.11b 329.14a 459.54a 520.04a
t=40 C 269.57a 227.15a 212.14a 161.70a 331.51a 459.98a 515.22a
pH=3 265.04a 211.52a 195.27a 150.28a 327.22a 441.24b 502.39¢
pH=5 267.02a 215.84a 197.76a 151.11a 329.14a 459.54ab 520.04b
pH=7 271.22a 216.27a 197.98a 155.24a 334.58a 469.31a 549.20a
Ve RN 7R 0.05 AT 25 5%, Tl
Note: Different letters indicate significant differences at 0.05 level among treatments. The same below.
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