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Cellulosic Ethanol Production System

— Energy Creation from Non-food Sources
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Kawasaki constructed a demonstration plant of bioethanol production in Akita Prefecture in FY 2008
and demonstrated its operation until FY2012 under a subsidized project of the Ministry of Agriculture, Forestry and
Fisheries. With a view to commercialization, we developed our technologies based on demonstration to produce the
bioethanol more economically and make our process compact by increasing the concentration of raw material in hot-water

saccharification.
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Fig.1 System flow overview
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Fig.2 Products of each process
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Fig. 3 Concept of saccharification process

(150~200C, 0.5~1.2MPa) T, "It Lrua—2A% ¥
O—2Lxyut ) IHICGE, 2 BEHOBURNEL (220~
260C, 2~5MPa) TENVO—R% Z IV T— R RT 5.
FRER OB LS g, BN E R T ) — b L2 Bifib
LEMLT, SMUD SR CTHIE DIMESMNE TS %
I NVT Y RFa—T7RAE L, MEGALEEEZIZT T
VAR TRGSES.

(3) HEBEIOEZX

A ILFEF I ONEDO & o 3LRIFGE T, fiEk
LM LA B 2 I CREER T 72, 20
WAEWE, NTAERE L CEONS 2HOME, F 0
— AL N A= AFFAMICTY ) — WAL XL %
B THABZ FEMICE D IRG- L2 0 ThH - 7.

AW OETEFETIE, FilosE s T-HIAMR 2 BRI
TELholzlzD, WHEOT IV I— VG NERTHEET
R ARG R B & - % (T A (e P = F o w i = I iy
BF AR Z R OY R %217 - 72

bR Fu—208ltIERET S
Pichia Segobiensis (JCM No.10740) %R, MEHOZE®R
WICE DB EITY, ¥ —VIsEEREIN L2 X - 72,

Z O, B 4 OB RIRKS5-611 ADF 5N 72, K5 T,
RGBT OFERE (FPERR) ITHA, ZREKKS611 413
8 )= VIRHEN20KR A » MY LM EL/ZZZEEZRLTWS

10 100
nIR/—)LEE
BIR/—IVINER
f:‘\ 8 80:\5
® &
i © 60*515Jr
K 2
[y
T4 40 {
~N &
N 20
|| @ |,
. ek TEMKS6114
4 ZTR¥K5-6114 5 RERENILEHBRRER
Fig.4 Mutant strain Fig.5 Fermentation test
K5-6114 results

Kawasaki Technical Review No.176 October 2015 | 31



32

Toomae

®1 PEEERBIURBDE (FEH:EbhS)

®3 PEERDHROELE

Table 1 Saccharification rate and fermentation efficiency Table 3 Transition of saccharification reactor
(raw material: rice straw) - . ilt\l_EDO ?XEEE 1'37]( ~ f’kﬂa?i
" A R 2EERR AR R | HREAEEE
NI O—X RREE 2006~2008 2008~2012 2011~2015
LR (%) 7 7 5 % PR ERE ERE
O = Ky Fat izt Eist
BALE (%) *0 46 BB BUEE  [LiN&Fa—TJ| WKL
C5&ENE (%) 70 88 = = 5~10% 2~5% 25~30%
C 6 ZEENE (%) 80 91
SExhE (L/t-dry) 150 153
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Table2 Ethanol quality analysis results

B H w 3R JISHRIE
4 & i) B ER
Iz/—I5S  (vol%) 99.8 =99.5
A8/ —)b (g/L) 1.0 =4.0
x5 (Wt%) 0.35 =0.70
BHERT (8/L) 5.6 =10
BRZEE  (uS/m) 10 =500
#B%45S  (mg/100mL) 0.2 =5.0
$A (mg/kg) <0.10 =0.10
B OE (Wt%) 0. 0031 =0.0070
pHe (&%) 5.2 (%)
i E (mg/kg) <1 =10
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Fig.6 Schematic diagram of a high-concentration continuous
two-axis paddle-type saccharification reactor
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Fig.7 Saccharification reactor used for the demonstration test in Akita
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Fig.8 First-stage plug screw pump for hemicellulose
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Table 4 Saccharification and fermentation efficiency
(raw material: bagasse)
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EILHE (%)
e 1K 65 60 72
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ILO—X 55 50 70
REE (%)
s 1K 78 60 80
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JIa—X (C6) 80 60 80
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Fig.9 Outline of cellulosic ethanol production commercial process
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