70
O BHEREM 2 O

[LME

AgFl % AYH dsdE $aFAY
Adse AF7HA] gdokadly FPoERH 9
YA deF 39 Ages guA ARE Als

=

et dA Fu GEAFH YAeEL b
755,000DMelH, vI= 5 M FUF 2F

A (crude alcohol) & BAFY &-8%F(potable
alcohol) 2 AA e AA FAMALHo]
858,000DMeolt}, 1yt @Al FAFHAL Al
Ao A7t 7ML HT 8% AR gou
Z giA ouxg ARYE A FRAES
$4E & Sl webM diAduA] st 2
=7h QB AGFA AP AP 753 biomass
ZHE A2 biofueldl AELES Y3
Afe FUAYERT B2 8 @48 g
o "Aolh g 2l =AY A AF
A 7 7kAe go R Wr@7e] 438 o
3E T e AAol2E AA d8 oA g,
W79 BAbA =T A7 B3 X T LA
A e dRgdE 482N 42T F S
Aoz Eot J8u AAEME S AL ks
3 FAAEY HAH FH FHE A}
T3 dSREE A 74 B § B
o 3539 Ao oju) B} QT ok
JYEZ 49 fAGRIE AHAHA w3
slole A&shyt Erbssith ¥ ozt U8
7h A7t AR SR BlFo] 10~80%8 =S
e AN o A5UE A 7Ied Y
BE 28UF9 A g ARALAME A2
& 7ele 2 TG e Fadie, @
A =W W FEFFANA FFAA A4 A
ZA A st @ 97 AN 2
L35 Aede 37 B4EF & 58
Aol w]¢ FAHQ AFoigteln Al A
HFEA] SR oF & of 2 AR} F¢] dhtoltt,



71

o] ZHE AAF A A FF NEA A
38 9EYFY AHE HHIE AY ¢
TR 71e9 e Wf F28 vl 239
3, 38 3% 2EAYST LA, B
7}3 olgt $F WEZ &% 74~ T TAA

l_'l..

Z71FA] A7 ohvel EHY A4t
HHE 53 o8 4 dRYE AAFXE A
FEEAN AAYES FHT F duy AIEHY
IR AT Jhgel] FA o] H F
53 e AFelt wek AEY 24Ad v
A EstF A A TLFFE BPol 2F
GEEE S TFFY AHAE AYAIA
45714 2 oz AYaAE EA3YA §
o},

ax, ol ity °§°
e

I. 424s { 23454

»U

1 AUAF BiEtO| O ALSH

S

A YEE AHElY 98 ¥ S8YUES
HAE A4S A 989 B, SA 2R 2 ¢
Z Je3Ros +EEY (T3]} 2ol 5
¥ macht 55~60CE Yztsted FaasAE
Fste] 1A7F 59 BEAIZ TS, ol AR
o A 4ELE 259 RCAA| Yzhsto] o
g woky 98 W& mashe o 8%~10%S
BN LB $Y90. QTLEI} Y
Yol wt &RE 27] UNZ B AR
5245 27) ugLaz 2§

RN
Mz

=
R

x7
3}
o

[
i
e

](external heat

A 8L coilo|y IR I
iéﬁ}‘ji‘/ﬂ "37—}

exchanger) 24 &
U7} FasHA
o %7t Ags
48 mashe] E£-0
%‘ip— 34"'?5]*—‘3]

15 S
%u}

Ao A= /\]-:Lb’] ?SHQE &
‘3} ——3] 51”41 &9 -rzojl
=2 *MZHM *J%H& A kg = A3L
2 ALY AFE AR EA Wi HoE
ghoflg} & oBlE Qe HaXs] F23e
AR A% TEAFE AT 7} ot o
A EA NgE 324 FFY §4E 83 A
RN d&sen|E tes] Ao
2. {7 9714 0|

= 242

-

FAHE H|Fo] wid WolA Y §
19963 &4 1429%° Exsht FY Yo F
AHEQ FEH YR I7vleE FRY A5F F
A=Y FERAS YHE Aol JeBR o
+ F8¢ uig Adot, T8 hRE] 98
£ FYsliof IEE 489 AR FHE 4
& 244 2 ety 2 7HTapioca or Cassavs
chips, TC) AAr=7te] @A BAkzpel A FApH)
€ AU AHEAF consortiume FAJ 3

Aze 4FH WAL TAT F U, 19

AestA B weld SEEL 4ded 2FF U IFH0E S BERYY 883 Y,
o] heat shockE d¥sle AL HF ¢4E5E 3 ANE A 7139 AL A&HY
3 AAEE v F23 #AjQole|ng X A7 o] 2FEr)
ED Tapioca cost imported(USD/Ton).
Origin 1994, 5 1995, 1 1996, 3 1996, 8 1996. 9 1996. 10 1996. 11 1996, 12
Indonesia 120 176 186 144 137
Vietnam 18 169 | 45




£ 9T HEE ABIE Lot A
% 33499 dsel gt
48 57 P4 AP, ASAASE Do
o 988 YA gou g9t £¢ 32
24 22179 E502 £99R9) L (
ED3} 20] 19944 ol F ALt A4 9
£ #0199 89 EF 1882218 T¥I2
sl it HAAE 2T glod, $9e
89 3% A 38744 vz me 7ol
AFHI YE FAelT,

3,307 22,000 pilot fermentor0iiAf
MU

GEFLE Z7|9E RA-429) 23T 9%

Y2HL29 g (high temperature gradient
fermentation, HF: X382 % 38ColA Yzt
flol 24N k2 F APLERER FE)AA
Z7)dle FAESEIE WEY A7ko] Al
o Wkon HE wESEE A4 % v
2 72} 81.41%, 78.13% AT,

UZ LER(mash)d ZAANFH HF SIFY

Wal= (29 219} 2ol S, serevisiae IFO 1-84
FFE BCAA Auide ERE HFso &

FLEE TR oY S0 =
3 FAlo) GFEET TF FAst] F&o] 35
TR st web A4 4288 $2
FAE 915t 33CA YAAR Y o] FRE]

Sase AS (19 13 2ol BASEA £ ELo] INFOE BCAR ASTAE Y
100
S
5
B
]
Yo
o
g
et
g
o
:
v
&

[Z32] 1] Profiles of alcohol fermentability using corn in 30 [ fermentor. Yeast was inoculated
at 33°C for normal fermentation(NF) with S. serevisiae IFO 1-84 and at 38°C for high
temperature gradient fermentation(HF) with RA-74-2, respectively. Alcohol fermentation was

carried out without control of mash temperature.
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[1&l 2] Temperature profiles in 30/ CSTR fermentor. Alcohol fermentation was carried out

as in Fig. 1

(E 2) Comparison of alcohol yield obtained from 2,000 [ fermentor using industrial substrates.

. Tapioca Com Naked barley
Raw material
1-84 RA-74-2 1-84 RA-74-2 1-84 RA-74-2
Starch Value(%) 7300 68.21 66.55
FR(%) 8446 8342 8141 80.25 79.00 78.13
Yield( ! /Ton) * 4597 4540 4140 4081 3920 3876

* Yield( { /Ton) was calculated as follow;
Yield = starch value X 10 X FR X 0.7154 X 0.99/0.95
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(& 3) Alcohol production conditions from
starchy raw materials.

Cooking condition('C /hr) 124C/h
Mash flow(ki/d) 480
Tatal sugar(%) 180
Mash alcohol concentrartion(%) 100
Fermentation ratio(%) 86.3
Distillation efficiency(%) 99.0
Daily product capacity( ki /d) 50
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2 step :
3 step :

4 step
5 step :

Profiles of cooking and alcohol fermentation temperature.

. Hot process water, alpha-amylase and ground cassava are well mixed by means of the

line mixer and then pumped into the cooker.
Preheat to 90C for liquefaction.

Liquefaction with thermophilic alpha-amylase Termamyl 120L or bacterial alpha-amylase
for 3hrs at 90C,

Heat to 124C with live steam.
Hold for sterilization.

6, 7 steps : The cooked mash is transfered from the cooker to the batch fermentor by means of

8 step :
9 step
10 step :

11 step
12 step :

situ pressure,
Cool to 60°C for saccharification.
Saccharification with enzymes for lhr at 58~60TC.

After cooling to 33°C and then inoculate the precultured yeast corresponding to 10%
based on the fermenting mash.

Alcohol fermentation(SSF) is carried cut for 4~5days at 33C.

Fermented mash is distilled in the distillation process and produce the potable or
indutstrial(fuel) alcohol.
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high(38°C) temperature.
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for alcohol fermentation with normal(33°C) and

Q(Heat capacity, kl/d)

ftems
Normal{33°C ) High(38°C)

A Q1 needed for cooling to

optimum temperature(To) 32160 % 10° 29760 X 10°
B Qs for maintaining the To 5380 % 10° -
C Tatal Q 37540 x 10° 29760 X 10°
D Savable Q 7780 X 10°
E Saving ratio(%) 21%
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