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Diffusion characteristics of dissolved
Si in pore water at pH 5-7 and 11
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Diffusion of dissolved Si in pore water is one of the major
factors controlling the rate of chemical weathering. The charge
and polymerization degree of dissolved Si depend on pH and
the concentration of Si (Fig. 1). To evaluate how the effective
diffusion coefficient of Si (D, ) is affected by the charge and
polymerization degree and how D, g; differs from D, of K and
Cl (D, D, ), through-diffusion experiments were conducted
at 25 °C using two sandstone and one rhyolite. In this
experiment, a rock sample is sandwiched between a diffusion
source reservoir and a measurement reservoir, and D, is
determined by monitoring solute concentration in the
measurement reservoir. Comparison of D,g;, D, g, and D, ¢, at
pH 5-7 revealed that D, ; were 2.3-3.0 times smaller than D, g
and D, ¢, [1]. This is largely because the diffusion coefficient of
Si in free water is smaller than those of K and CI by a factor of
~1.7 but might be also partly attributed to the precipitation of
Si in the pores. While the dominant Si species at pH 5-7 is
Si(OH), (Fig. 1), at pH 11 the dominant species is SIO(OH);~
when Si concentration is low and the fractions of multimeric
species increase with increasing Si concentration. For Si
source concentrations of ~0-20 mM, D,; values at pH 11 and
pH 6 were similar [1]. D,y value at pH 11 decreased with
increasing Si source concentration, suggesting that the
diffusion coefficients of Si multimers were lower than those of
monomer.

----- son - - soons - soong., oo soon
— SiO(OH);~ - = S,0,(0H)s . (or other tetramer)

<eee SIO,(OH),2 ) N Si,0/(OH)s Ty  — - - Pentamer

2(OH); = = - S0y (OH)

100 =< 100
~ (@) AN b
£ 8 N A 8 (b)
> \ /
7] \

\ -
g o 4 iy 1/ 60
s Py
T 40 /\\ 40
s \ e
s v ] ’
5 20 \i\/ S
£ P \
- N
0 ks 0 e
5 6 7 8 9 10 M1 12 5 6 7 8 9 10 1 12
pH pH

Figure 1: Speciation of dissolved Si vs. pH in equilibrium
with amorphous silica (a) and at [Si],,,,=2 mM (b), calculated
using equilibrium constants reported in [2] (0.6 M NaCl).
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