J. of Korean Inst. of Resources Recycling
Vol. 17, No. 6, 2008, 34-42

> HREX <
BRUES Kake| &3 REEERN 8T

£EE - VPR - BER
EAE RIS RN

A Study on the Sol-Gel Reaction Kinetics of Sodium Silicate Solution'

Chul-Joo Kim, *Ho-Sung Yoon and Hee-Dong Jang

Division of Minerals Utilization and Materials,
Korea Institute of Geoscience and Mineral Resources, Daejeon, 305-350, Korea

2 o

TFME yellow silicomolybdate methodS ©]-&3l] FAEF Fgde] BA 8l Ao Bas RRIES Sgolo) b
kg 54 223 Fdgoe] &4 NGEAL |22 sl Agrl £ Ao UIF e EA AL Sk SIS 2 wi%
TR FAUES T892 Bz Js 7N HPelgon, FARIEF £8A59 UEF o2 AAS ¥ dE 4
Alo|E F8E 47] A% G949 pHE 9 o]do|odt}. S AE7t 8 B Alole] 253 uhgo] Tel £ 2 A= uh
S 20~80°C, 7849 pH 10014 a3t k-2 F g0z FREEH, 125 $27 58 994MEs £33 o
o oJa] A won Fo Fr JYois FEEAE FatEo] ATtE $EHE T GRS nHc)h AH] 22 B
TAE TR 13 {go FalEn, £59 v 4Y eyl falee] Faalr] Brhe 7HEEC)S el I3
B ArzZA FA4% HElvle] SaldE 3.34 keal/molPl QX £5T wh-go] A3l 3.16 kcal/molel St}

e
2

¢

o oo

FHO : FAUES, &4 B, Y7t &, 2TF e

Abstract

The properties of sodium silicate solution were surveyed by using the yellow silicomolybdic method, and the formation of
silica sol from sodium silicate solution and the growth of silica sol were investigated in this study. The SiO, content of 2 wt%
in sodium silicate solution was proper to oxidize sodium silicate with sulfuric acid. After the removal of sodium ions in sodium
silicate solution, the pH of silicate solution had to be controtled above 9 for the stabilization of silicate solution. The condensation
between silicic acid species and silica nuclei surfaces has been studied at 20~80°C and pH 10 in silicate solutions with silica
nuclei. The reaction falls into two kinetics regimes, limited at high silicic acid species concentration by polymerization, but at
lower concentration by a process whereby deposited silicic acid species condenses further to silica. The overall condensation is
first-order in silicic acid species concentration, proceeded toward to pseudo equilibrium concentration, Cy, rather than the sol-
ubility of amorphous silica. The heat of solution of amorphous silica was 3.34 kcal/mol and exhibits an Arrhenius temperature
dependence with an apparent activation energy of 3.16 kcal/mol in the range of 20~80°C.
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Table 1. Composition of sodium silicate solution used in this

study
Composition Si0, Na,O
Conrent 400 g/l (27 wt%) 138 g/t (10 wt%)
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Fig. 1. Flowsheet of preparation of silica sol from sodium silicate solution.
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Fig. 3. Absorbance spectrum- of yellow silicomolybdate from silicate solution.
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Fig. 4. Absorbance change of yellow silicomolybdate with
reaction time between molybdic acid and silica
species.
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Fig. 5. Correlation of silicate concentration and reaction time
according to Eq(12).
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