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Quantitative evaluation of effect of BSA on the dissolution rate of kaokinite
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Experimental dissolution of kaolinite in solutions containing BSA and
various amino acids including acidic, neutral, and basic amino acids were performed to evaluate the
effect of organic molecules on dissolution of minerals in the earth"s surface environments. Results
indicated that the dissolution rate of kaolinite was enhanced by the interaction of BSA. Acidic
amino acids also exhibited greater enhancement of dissolution rate relative to the neutral and basic

amino acids. Therefore, the interactions between positive sites of kaolinite surface and negative

sites _of organic molecules would be play an important role as rate enhancement mechanism of this
experiments.
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Fig.1 Dissolution rates of kaolinite in 0.1, 1.0, and 10.0 mM
NaCl solutions at different pH of 3, 4, 5, and 6.
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R= 10—11_69(aH+)—0.229 (1)
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BSA Arg
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BSA 0.1 mg/ml BSA BSA
pH4:1.2
115 Table 2. Dissolution rate of kaolinite in soluitons of 10
OBSA (001 me/L) mM amino acids.
OESA (002 me/L) Amino acids pH Log Rate

g il Ap o o

E 10 mM NaCl Asp 6.52 -12.77

_E 1425 ] Asp 4.02 -12.47

E % Asp 2.99 -12.22

2 Ala 6.53 -13.21

S 430 el Ala 6.32 -12.86

© g) Ala 3.99 -12.55
i . Ala 3.01 -12.40
g ~ 3 4 5 " 6 i Arg 6.61 -13.17
pH Arg 6.18 -13.06
Fig.2 Dissolution rates of kaolinite in solutions containing Arg 3.98 -12.53
0.01, 0.02, 0.05, and 0.1 mg BSA at different solution pH of 4, Arg 3.01 -12.31
6,and 7.
Table 1. Dissolution rate of kaolinite in soluitons -11.5
containing BSA.

Sample pH BSA(mg/ml) Log Rate 2:?:
Al 7.21 0.01 -13.24 5 1201 ohe
A2 7.15 0.02 -13.29 E %
poomm e b Eal bg

. . - . ah e
B1 6.13 0.01 -13.15 2 "OO
B2 6.11 0.02 -13.05 ~ 430 P A
B3 6.11 0.05 -12.91 1.0 mM NaCl \'“-'
B4 6.14 0.10 -12.92 o o
C1 411 0.01 -12.70 2 3 M 5 6 :
C2 412 0.02 -12.67 pH
c3 4.06 0.05 -12.66 Fig.3 Dissolution rates of amorphous silica in solutions
C4 4.03 0.10 -12.57 co?ltai ning 10.0 mM amino acids atpdifferent solution pH of 4,
5, and 6.
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Fig.4 Numbers of side chain charged sites of amino acid
residues in BSA molecule.
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