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Evaluation of amino acid effect on the dissolution rates of amorphous silica
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Dissolution experiments of amorphous silica by interaction of amino acid
were performed to evaluate the effect of biological organic molecules on the dissolution rates of
amorphous silica. Additionally, adsorption experiments of amino acids on the amorphous silica
surface were carried out to conform the adsorption affinity of amino acids for the amorphous silica.

The dissolution experiments were conducted by the flow through system using 0.1 g of amorphous
silica and 10 mmol/L amino acids solutions (Cys, Asn, Ser, Trp, Ala, Thr, His, Lys, Arg at constant
solution pH of 6, 5, 4. Results indicated that the basic amino acids (His, Lys, Arg) increased the

dissolution rate by about 8-fold, and other amino acids showed about 2-fold increase. These
enhancement of dissolution by interaction with amino acids was consistent with the concentrations of
cationic species of amino acids molecules, and also with the adsorption affinity of amino acids for
the amorphous silica surface..
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Table 1
0.1 g/100 ml 1.0 mmol/L
NaCl 0.05 ml/ 240 24
25 pH 4 5 6
0.1 10.0 mmol/L NaCl
10.0 mmol/L
0.01 g 10 ml
pH 3 10 10 24 hr

Table 1. Solution conditions of dissolution experiments for the
control (C1 to C3) and organic systems (Cysto Arg).

System NaCl pH  Amino acids
(mmol/L) (mmol/L)
Control system
C1 0.1 6,5, 4 -
Cc2 1.0 6,54 -
C3 10.0 6,54 -
Amino acid syster
Cys 0.1 6,5, 4 10.0
Asn 0.1 6,5, 4 10.0
Ser 0.1 6,5, 4 10.0
Trp 0.1 6,5, 4 10.0
Ala 0.1 6,54 10.0
Thr 0.1 6,54 10.0
His 0.1 6,5, 4 10.0
Lys 0.1 6,5, 4 10.0
Arg 0.1 6,5, 4 10.0
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Table 2. Dissolution rates of amorphous silicain the control system.
System NaCl pH Lograte Enhancement
(mM) (Average) (mol/m?/s) factor
C1 0.1 5.95 -11.60 -
0.1 4.89 -12.11 -
0.1 3.96 -12.60 -
c2 1.0 591 -11.33 19
1.0 4.96 -11.84 19
1.0 3.96 -12.32 19
C3 10.0 5.92 -11.06 34
10.0 4.86 -11.60 3.2
10.0 3.9 -12.06 3.5
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Fig.1 Dissolution rates of amorphous silicainthe Fig.2 Enhancement factors of amorphous silica
amino acids system as a function of solution pH.  dissolution in the amino acid system as a function
The dotted lines indicate amorphous silica  of concentratioons of amino acid cationic species.
dissolution rates in the inorganic system.
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Fig.3 Adsorption of amino acids (His, Lys, Arg, Ser, Gly, Ala) on the amorphous silica surface
as afunction of solution pH.
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