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Solvent drying of gelcasting green bodies

WANG Xiao-feng' 2, WANG Ri-chu?, PENG Chao-qun’, WANG Zhi-yong>

(1. School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China;
2. School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: Gelcasting green bodies were dried by solvent drying method, and the influences of type and concentration of
liquid desiccant, solids loading and size of green body on the mass loss fractions and shrinkage fractions of green bodies
were analyzed through measuring the mass and dimension. The results show that water is discharged due to the diffusion
mechanism derived from moisture concentration differences on either side of the green body and the replacement
mechanism developed from the gradient of osmotic pressure between the two media. The drying capability of ketones
solvent is better than that of the alcohol solvent, and the drying capability of the same kind of solvent with low molecular
mass is larger than that of the solvent with high molecular. Acetone and ethanol are suitable liquid desiccant. The more
concentration of liquid desiccant is, and the more mass loss fraction is, but less shrinkage fraction of the green body is.
The drying efficiency of the green body with lower solids loading and higher aspect ratio is better.
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Table 1 Liquid desiccant agents for drying experiments
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Liquid desiccant Molecular formula Densig/ Boilineg point/ Supplier
solvent (grem ™) C
Methanol CH;0H 0.791 4 64.5 Xilong Chemical Co. China
Ethanol CH;CH,OH 0.790 0 78.3 Xilong Chemical Co. China
Propanol CH;CH,CH,OH 0.8059 97.15 Changsha Organic Chemical reagent Co. China
Propanetriol CH;(OH) CH(OH) CH,(OH) 1.2613 290¢ Changsha Organic Chemical reagent Co. China
Butanol (CH3)(CH,);0OH 0.809 7 117.7 Xilong Chemical Co. China
Acetone CH;COCH,CHj3 0.789 9 56.12 Changsha Organic Chemical reagent Co. China
Butanone CH;CH,OCH; 0.804 9 79.6 Xilong Chemical Co. China
THF C,HzO 0.8892 66 Xilong Chemical Co. China

Temperature is 20 C.
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Fig. 1 Mass loss (a) and length shrinkage fractions (b) of
gelcasting green body (50%, volume fraction) during drying
with different liquid desiccant solvents (Concentrations of

liquid desiccant solvent are 100%, respectively)
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Fig. 2 Effect of concentration of liquid desiccant on mass loss
(a) and length shrinkage fractions (b) of gelcasting green body
(Liquid desiccant is acetone and solids loading volume fraction

is 50%)
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Fig. 3 Effect of solids loading volume fraction on mass loss(a)
and length shrinkage fractions(b) of gelcasting green bodies
(Concentrations of liquid desiccant acetone is 100% and solids

loading volume fraction is 50%)
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Fig. 4 Effect of green bodies size on mass loss (a) and length
shrinkage fractions (b) of gelcasting green body (Concentration
of liquid desiccant acetone is 100% and solids loading volume
fraction is 50%)
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Fig. 5 Typical mass loss curves of wetting green body dried
by liquid desiccant method (Liquid desiccant is ethanol. Green
body with ratio of height to diameter of 1 is prepared by
beryllina suspensions with solids loading volume fraction of
50%): (a) Dynamic sample mass loss measured during drying;

(b) Drying rate calculated using mass loss measurements
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Fig. 6 Typical dring shrinkage curves of wetting green body

dried by liquid desiccant method (Liquid desiccant is ethanol.
Green body with ratio of height to diameter of 1 is prepared by
beryllina suspensions with solids loading volume fraction of
50%): (a) Dynamic sample length fraction measured during
drying; (b) Shrinkage rate calculated using length fraction

measurements
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Fig. 7 Schematic diagrams of structure change in green body during drying by liquid desiccant method
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