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Fig.1 Time-course of cell mass in different types of gas
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Fig.2 Ethanol production in different types of gas
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Fig.3 Glycerol production in different types of gas

F1 FRILBHFSWCEIBLABIRESH
Table 1 Comparison of fermentation parameters among four different types of gas

Rate of the glycerol Rate of the ethanol Rate of the glucose

Gas Glycerol yield (g/g) Ethanol yield (g/0) formation [g/(L-h)] formation [g/(L-h)] consumption [g/(L-h)]
No stripping (batch) 0.028 0.467 0.060 1.00 2.14
Air (fed-batch) 0.041 0.369 0.175 1.56 4.23
99.5% CO; (fed-batch) 0.022 0.457 0.132 2.09 4.57
99.8% N (fed-batch) 0.026 0.451 0.173 2.98 6.61
99.999% N, (fed-batch) 0.032 0.345 0.213 2.31 6.79
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Effect of Different Types of Gas in Gas Stripping Ethanol Fermentation (GSEF)

ZHANG Jun, LIU Hong-juan, LIU De-hua

(Department of Chemical Engineering, Tsinghua University, Beijing 100084, China)

Abstract: The effect of air, CO,, N, and pure N, as stripping gas on the cell physiology and ethanol production in GSEF was studied.
The experimental results indicate that different stripping gases have different effects on the cell growth as well as ethanol and glycerol
production in GSEF. Aeration stimulated cell growth and glycerol production, and maintained cell count and viability, but decreased
ethanol productivity. CO, appeared to be inhibitory to yeast growth and decreased overall glycerol production. 99.5%~99.8% N, was
verified to be the best type of gas in GSEF, for ethanol and glycerol productivity increased respectively by 2 and 1.9 times than that of
the control (fed-batch fermentation without gas stripping). Furthermore, study on pure N;(99.999%) employed in GSEF showed that the
rate of cell growth decreased greatly after 47 h of the fermentation. However, the cell count, viability and ethanol productivity could
recover original levels when changing the stripping gas from N to air, and the data obtained proved that the final ethanol productivity
increased by 1.3 times than the control.

Key words: gas stripping; ethanol fermentation; stripping factor; cell viability; productivity



