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Critical Temperature of Sublimation Interface in Freeze-drying

Zuo Jianguo Li Weizhong Weng Lindong
(School of Energy and Power Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract

Freeze-drying microscopy ( FDM ) was used to investigate the critical temperature ( T, ) of
sublimation interface during freeze-drying of binary aqueous solutions, and differential scanning
calorimetry (DSC) was used to investigate the eutectic melting temperature (7, ) and the glass transition
temperature of the maximally freeze concentrated solution (T)). The experimental results showed that if a
solute crystallized from solution during freezing step, the critical temperature was the eutectic melting
temperature, or else a meltback would occur. If the solute remained amorphous during the freezing
process, the critical temperature was the collapse temperature, or else the amorphous phase would
undergo viscous flow. For 5% Sucrose, 10% glucose, 10% maltose, 10% PVP binary aqueous
solutions, the microcollapse temperature (T, ) and the collapse temperature ( 7,) differed by less than
2°C, and T,, was 1 ~3%C above T,.
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Tab.1

Glass transition temperature( 7)) , eutectic melting temperature (7, ) and critical temperature (T, )

of binary aqueous solutions

FE i S Fim M/g-mol ' BUREALEEASIREE T,/C SRR RINREE T, /C Il 4 8B T,/ C
5% TERE 342.3 -32.6 — -31.6 (MC) -29.9 (C)
10% 7 %50 180.2 -44.2 — —41.2 (MC) -39.8 (C)
10% 2 24 342.3 -30.2 — -28.3 (MC) -26.8 (C)
10% PVP ~40 000 -21.1 — -19.8 (MC) -18.7 (C)
10% Ak 58.4 — -21.1 -21.1(EM)
10% HAM® 75.1 — -3.4 -3.4(EM)
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Fig.1 Microscopic observations of freeze-drying of 5% sucrose aqueous solution (scale:100 pm)
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Fig.2 Microscopic observations of freeze-drying

of 10% glycine aqueous solution (scale: 100 pwm)
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