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Biomass Ethanol Production Process by Enzymatic Hydrolysis.

Abstract

For the production of ethanol from waste house wood and bagasse, Tsukishima Kikai has applied

hemicellulose sugar hydrolysis by dilute sulfuric acid and its fermentation by recombinant E. coli
KO11. On the other hand, for cellulose hydrolysis, the global tendency of development is enzymatic
process, because enzymatic hydrolysis gives high sugar yield at mild conditions than that of dilute

acid hydrolysis at severe conditions (high temperature, pressure, low pH).

Enzymatic process development of Tsukishima Kikai focusing on enzyme production is described.

On-site enzyme production by cellulase-producing microorganism Acremonium cellulolyticus was

examined for reducing enzyme cost. This microorganism was originally discovered and developed

YLH ﬁz by the National Institute of Advanced Industrial Science and Technology (AIST) in the 1980s, and its
Naoyuki OKUDA
PEEREARED

FOHE - INA F HLARTER

INT ARSIV —T

producing enzyme was found to have high f -glucosidase activity that catalyze the last reaction of

cellulose conversion into glucose.

1tPIT¥R BAENI¥S

Jesarpiplts it At first, mutation of AIST’s strain A. cellulolyticus TN was conducted by UV radiation and
\ P2 — =

obtained a hyper-producing strain C-1, which FPU was 2.1-fold, CM Case was 1.4-fold, cellobiase
was 2.3-fold of TN under the same condition of cultivation. Next, medium composition including
optimization of C/N ratio was examined. Then, cultivation scale was increased from a flask to 7-L
jar fermenter and 50-L reactor, obtaining supernatant enzyme activity of 15 FPU/ml in the 7-L jar
fermenter reactor, and 13 FPU/ml in the 50-L reactor. Next, waste house wood (mainly composed
of softwood) was pretreated using dilute acid hydrolysis followed by milling. By this combined
method, ethanol yield of simultaneous saccharification and fermentation (SSF) using cellulase of 4.
cellulolyticus C-1 increased by 1.6-fold compared to dilute acid treated substrate. This strain was
considered to hold a possibility as an enzyme-producing strain for biomass ethanol production using
glucose as a substrate for fermentation.

F-TU—RINAFIR/ -V EEM.BR 2T -ETILEZVL- A T AR ATARE
Keyword : bioethanol, waste house wood, enzyme, cellulase, Acremonium cellulolyticus, pretreatment, milling
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Table1 Comparison of Enzymatic Process with Dilute Acid Process
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Fig.1 Enzymatic process for ethanol production from waste house wood
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Biomass Ethanol Production Process by Enzymatic Hydrolysis.
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Development of conversion technology from sewage

sludge into bio-fuel

L L | Abstract

For measure against fossil fuel depletion and global warming, application of biomass

is regarded as one of the most promising energy resources as biomass is carbon neutral,
renewable and furthermore, does not increase CO2 gas in the atmosphere. Among bio-
mass resources, the stable property of sewage sludge and its uncomplicated estimation
of supply can lead to a stable and long-term sewage sludge recycling system. At coal-
fired power plants, the application of bio-fuel converted from sewage sludge reduces

the amount of coal burned, contributing to prevent global warming.

+H Eﬁf‘ Sewage sludge fuel conversion technology can be classified broadly into drying and
Atsushi UEDA carbonization. However, existing technologies could not satisfy the three elements
KRR E AN : : : i :

1) 2 oo R simultaneously required for fuel derived from sewage sludge: high heating value, low

FIRVXF—TIN—T spontaneous combustibility and low odor. In response, Tsukishima Kikai has devel-
oped a low-temperature ca