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(¥ 1) Total amount invested for fuel alcohol project with production capacity of 300kl /year. (&)

Year Source ist 2nd 3rd 4th Total
of revenue (1992) (1993) (1994) (1995) amount
GFS" 230,000 644,044 613,200 250,000 1,225,000
KARA? 760,000 294,826 161,693 409,946 2,115,660
Sum 1,050,000 938,870 774,893 659,946 3,340,660

" Goverment financial support

2 Own finance of Korea Alcohol Research Association
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(% 2)

Model for optimum fule alcohol production.

Model

-Substrate
-Fermentation
-Distillation
-Stillage

2. Cost

~Raw material
~Running cost

-Capital cost

1. Fuel alcohol production

-Production system

. Cassava, corn

. Continuous/cascade SSF,
* Multi-pressure distillation system with MSDP

: Evaporation/dry

. Use for the existed facilities

: ¥¥260/ I (based on USD 150/Ton, RM)

D W32/ 1
D W12/ 1

-Total production cost : ¥#504/ [

(E 3) Optimum operation parameters for fuel alcohol production in pilot plant with
capacity 300kl /year.

Distillation
[tem Cooker Sacch. tank | Fermentor
N-pentane MSDP
TS(%) 17 17 17
Temperature('C) | 85/98(1/2nd) 60 30-35
Alcohol( %) 9.4-95 99.5wt% 99.5wt%
RTS(%) 0.9-0.95
pH 5.6-5.9 40 3.8-3.5
Enzyme dosage 0.11/Ton 20spu/g
Sacch. ratio(%) 75-79
Ferm. ratio(%) 93-94
PD(g EtOH/1.h) 1.24
Dist. ratio(%) aboves9.0 above99.0
Steam(kg/1. EtOH) 0.9 2.7 2.1
Yield(1/Ton) 425 425
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(HE 4) Analytical results of CO and HC in vehicle exhaust emission when using gasohol
blended with 90% gasoline and 10% fuel alcohol(33 vehicles).

Reduction rate(%)
Analytical | Gasoline
Ist 2nd 3rd Average
items
Con. Con. (%) Con. (%) Con. (%) Con. (%)
c0(%) 0.36 0.25 30.6 0.13 63.9 0.14 61.1 0.17 52.8
HC(ppm) 138 76.0 449 54.0 60.8 60.7 56.0 63.6 53.9
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95% EtOH Feed » 37\MSDP » Recovery 99.6% EtOH
4
Stream 40%
EtOH = Rectifier
5% water
¥
To Feed back
[3 3] Block diagram of MSDP for fuel alcohol dehydration.
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3 W=9 FEAAL dgE HIEY g 7t2ES AT F 74 Fhad FEEL
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(& 5 Comparison of utilities between old and new type of Vogelbuch.

Process old type New type(MSDP) Remarks

Starch 5 5 1bs steam/gal-

Distillation power alcohol

& Dehydration 18 16

Evaporation 8 4

Drying 17 17

Total 48 42
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el
Producer of fu Blender Ol company
alconhol Ditribution for
Supplier the gas Gasline supply
4
Gas station
[O8 4] Circulation system of fuel alcohol in U.S.A.
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Chief Ethanol Fuels Ind[Z1® 5, 6, 7]%
Chippewa Valley Ethanol Company(CVEC)&

E URES 10% E£F 7t2E FHE £35S B v oA EAHQ Q5L QN3 H0
o AA N84 ARG o 6%l ol2W 24F  DE drdgel A4ng A YuFTYL
9 A% 4L (E OF 2ol Nebraska®  RUZ T Y= $F FHOE Az,
(& 6) Market share of fuel alcohol in U.S.A.

State Share, % State Share, % State Share, %
Nebraska 46.03 Illinois 36.30 Iowa 35.74
Kentucky 35.74 South Takota 35.47 Minesota 28.53
Wyoming 25.80 Ohio 25.26 Indiana 21.23
Missouri 16.65 North Takota 15.31 New York 9.49
Arizona 9.46 Alabama 8.28 | West Virginia 8.28




53

AstA] gkt y stk §3) o] FAAAME
w3 Mash® 7§ Spiral Heat Exchanger
(SHE)7} olU® LEAZ F49 Wgog
© AS7NA HLE BEg € 894 dAE
F A% AELE AT P4 (Blocking)
HEo AMgo] E7bsd AR 4EA %o
o, S FRAFRAIME BEF HE Spra
typed] A7 E AHEBIY Sle AR
J3y o] CVEC 33N E M 9842
2 WAFA4E 4A%Y 714°] SHERH
1/10 %9 Plate Heat Exchanger(PHE)Z&
Adstg ot dA7A 2§ @42 AF ¢l

Aoty ok Ed FF AAY WA =(Lay-
out)7} ZHS T W@, A7 5 AIAA A
3t oe} FAHED ul$ 2Dy aEHoR
AAE AU ALE FEHUT ZE AF
& SUSE AHESIElY HF Ad AFL 5%
GasolineS 23 Q854 WALYEZZA Hv)
Hi Utk B FHE d5Y¢E JATRe
(A7 AAEY  15MMGPY : 860 DM/
d, 3304 A4 71E B 7) 98 YA A
F AWNA ARE £ (DCS)E s
AAHNCH, FFRS S¥(Beer column),
Lg% (Stripper), A ¥ (Rectifying column)
o7 FAHEY I, FFYT A2 FA”
o] A5 AFZ7)E Super heaterZ2A A7+
g = MSDPFA 4, g5dtq d5¥E
< AAst AAFAL: (14 8% 2o

E?‘J

Raw material |—> Silo | —

Collector

.

Miller | —>
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Process water, 90C :}__> Double mixer
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150-200C |$<——— Liquefaction
Thr
- Ist & 2nd
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> 60T /2hr A0hr
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Process flow for power alcohol from sorghum
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Mash col. Rectifier Dehydration col.
6.6ft — 4.6t — with cyclohaxane
12 bar 56 ft
] Power alcohol
Stillage 99.6%
Automobiles Denaturted power alcohol
with 5% gasoline
(22! 6] Distillation plant for fuel alcohol
Decanter |—>| Double effect AN Concentrated
> evaporator stillage
Dryer
Cake RDD <
DDGS
LS| CP30-32%
Price: 1019 /kg
[32 7] DDGS-production plant from stillage
E 7D Properties of Chippewa Valley Ethanol Company(CVEC).
Employee(peaple) DDGS
* Average Daily raw
(DD;%) yield material used
Price
Design Actual (1 /Ton) (Ton, corn) Ton/d
USh/Ton
860 35 30 415 439 148 190

*Daily production capacity
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2
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column
Cascade
4
Stripper
4
Evaporation Separation
A/B/C
DS35% by Decanter
I |3
Dryer
DS90%

DDGS Storage
&
Loadout

[l 8] Block diagram for fuel alcohol production from corn and barley, Chippewa Valiey
Ethanol Company(CVEC), Benson, Minesota.
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