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Alcohole) E4 1} 28l of|L{x| (Clean Energy)

R0 R21 Gamte st BEER

Il
BRI AELEE 4 BAG ARsE R

—Avv FA / RS e A2 R

Bne Ad 93812 AYHstm ARSHATL FHAZ U I 2olH AHARY FEFA

r_E‘,

A % -

1) Alcohold EA3}
Zd A (Clean Energy)

of Al &
<MEBU NEBUD D4 B>

BE =N

1. B Alcohol Mt 42

II. Alcohol LEMAMV|ET} 5 &4

—

OH

. 22 ofix]2) AR v

V. REX}, SUR 7159 Ethanol29] o
= CHA|

V. 28
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I. %8 Alcohol MA 27

1. 88 982 2E] Alcohold) %
Sugar cane—Black strap molasses
High test molasses
Sugar best—Molasses
Sweet sorghum
2. 1% 982 2E] Alcohol A=
Sweet potato
Corn
Rice, Wheat, Barley
Sorghum
Tapioka (Cassaba)
3. B 982 2 Aleohol A2
4. Cheese Whey2 HE| Alcohol A%
5. Inulin Y482 2E| Alcohol AF
6. Ligno cellulosic biomass& 3| Alcohol #|
% Lignines#-2] (1L341), B4#H)—Fine che-
micals
Cellulose(&433}) 2 2E] Alcohol A=
Hemicellulose(xylans ) £ ¥E] Alcohol A)Z
7. f5&¥(Laminaring ) £ £E| Alcohol A%

II. Alcohol ZE&MA7|ZiD 22X

S{A|
Hi-

2

E_\ EMP sherr)e
3

— —> Alcohol
Al7 Entners Doudoroff pathway

1. B2

2. Alcohol K8 T

(1) Batch process

(2) Continuous process

(3) BEaift #tsel 93 Continuous process
0 7= EEft YA Bioreactor(-3-34

i)
Towerd Bioreactor
Fermentor® Bioreactor
0 2 EEft A2b#A Bioreactor
« RS BEfRY: | Silica B
« AUl BUE(LE: | REREA, AED 1

3. fAA 22 % nYE K27 Lav)E
A

4%}

g

(1) Amylase(%3}, 33}, dA&2aN) 4 ¢
F AR e

(2) Cellulase(Endo-g-1, 4-, Exo0-8-1, 4-
glucanase,
B-glucosidase) A 473+ 74t

(3) Xylanase(xylanase, xylobiosidase)4 4
o, xylose HaA a8 73 7

(4) Ligninase(Lignine, peroxidase,
Mn-dependent peroxidase, Laccase) 4 4
ks

(5) %H: Rumen bacteriad] Alcohol A&t

7 e

ot

. 22 ol4xIQ) AAE by
1. g2l ollixle] A b)Y

1. M2 BY
AEA7L BEol o) F olBE e £550e

82 AHEso] gt} aEy 19011 TexasS Aol

R

ol wie} et 7o) AdA Zsoz BN
QA =it

Jei 2| ol28] A{AtYe] Ml tiF el
UA 7] geX4e 77 ARt olo Hepde
A 19239 o3 FE &S A AYAR
Mg s A7 Agen 50 3l 1973 &
YuFolF 1979d%E = dehE S d8Z e
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HEXHE tHolLX] JIENLAY oY 3%

2 oop |ew 4 A o 4%{%?&71%1 FAI717
(F3289x) | A | £ 8
BIO- 1{&% S. DIASTATICUSHIAS HAddzA % 7] '88.11 | ’90.12
ENERGY 79 2 BACILLUS®] AMYLASE GENE &= (=)
(ETHA- S ]
NOL) 2 | 1844 ALCOHOL & 2 AA 7)& B}« '88.11 | '91.10
(QHEA)
3\ UE, WEEA TaEFY 7L oA Ao '88.11 | ’91.12
(=)
4| DAY A& 4F TEIH Y o Al o '88.11 | '91.12
(AfE)
5| MBo2RH AY 4FL Ale an 339 o '88.11 | '91.10
ks (CA =)
6 | TR ET|e/NY A 2/8H 0 3 A& A& '88.11 | '91.12
AL Y FFEE uFEY HFE AF ()
Ao
7| 9ERES(HRE o) &S A 9% ¢ of 3 tf '88.11 | '90.12
ua) e (5%94)
8 | vlol 2mi 2] HAE] —FEATA L 3 E o '88.11 | "91.12
(o] &d)
9| ¢EEE 2eleAy ALsdT A4 ’89. 9 | '91.12
(BEF)
10 | INULINE o] &3 && A4t g o '89. 9 | '91.12
(FHAd%)
11 | HRAZRE T4 gt e A& 2 a33H9 %71 9 '89. 9 | '91.12
Wz} 23] (133))
12 | vlo] 2oUA] 7idbE A3 752 AR FE A& 89. 9 | '91.12
& A4t (A1)
13 | CELLULASE, XYLANASEAJ:b#=o] 23], o A o '89. 9 | '91.12
W TP wagy N (258
14 | 229714 EELads N 53 202 7 7] o '89. 9 | '91.12
SFEEIRY N (o1471)
15 | A9 Ay ¢FLayd 37 Acdy ok of F tj '89. 9 | "91.12
5 s

(FE9)
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o N S AR FB71 FAR712
R *oAE +98974) | AN | F =
BIO- 16 | EXTRUSION3® & o] 83 ¢FEEE njole 3 ’89. 9 | "90.12
ENERGY 28] A 7]es el B AT+ (e143%)
(ETHA- 17 | 718 #7128 o] 837 olghe A4l /g 9 '89. 9 | "91.12
NOL) (4%3)
18 | SOLID SUPERACID¢]| <3 BIOMASS| A 733 '89. 9 | 91.12
2] 9 BIOENERGY A4 339 /g (FA4)
19 | HFr4AE o] £4 4FeaAFY /L A€ "88. 9 | "91.12
(Fa4)
20 | M g3 o%t 1A R nAE LFEY iR 24d 4 '89. 9 | "91.12
39 §4 (A3A=z)
21 | Elad ¥ v e FFEAT AT A& '89. 9 | "91.12
(31%93)
22 | Z. MOBILISE ©] &3t 1A dgte BEF A g ’89. 9 | '91.12
A e (elA&E)
23 | ZUA RAE o] 47 LERFY FEIF ML 774 '89. 4 | 9112
(o] &4)
(A44)
24 | AE &R ot ot WAERY 25 HF &9 oo '89. 9 | "91.12
(R1733])
25 | XYLANS] AjE3t=&s)9 ALCOHOL 28 niE ’89. 9 | '91.12
(H4A)
26 | =o2urdo] 93 ALCOHOL®EZ % B3 %7 9 '89. 9 | "91.12
#G Ay (4471)
27 | MRAERAS 983 ¢34 A ’89. 9 | '91.12
(4D
28 | AETE, 4L S 27 N 374 '90. 4 | "91.12
(334)
29 | 1S FAEE7Iol A3 LFY AL T4y '90. 4 | "93.12
QKES
30 [ XYLOSEZ RE dgg il i A& '91. 4 | '93.12
(M3%)
31 | 988 <IHAE 93 PILOT PLANTS 7§ | 43 ENG. | '91. 4 | '93.12
s (°1EF)
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AHEA7F A HAUT

2. 714818 OEIE2Z UG U

21, 7Haglol OlEIEE ME Wy

vebde 1984do] ol=e] MHOT RE 7}
&0l 22%9) AR 47 BTk A¥el o
sl Zhaalol 25%9) RS A0S AS obF
2A7} gl ol 23 Hgr

oﬂ*ﬂ% AZIS g

6}04 vl e &F JdEE
1984\l = AH Hoj
7} e ANow HrHR
% AT AU NS A}
HE], EAG 7|2l E ALEHT

of»

3. Octane Enhancer2A{9] ofEI2

ofle+&-2 Octane enhancerZl 71340z ¢

= o} TBA/wEE, 34 y_r,}: w
3ol & AHEA] BEHAAAA AR A f"}
#olyx @it .

4. 2o 2H1A (Octane Enhancerz
M)
22t w77k FAR S Ao} Hogd &
x50} Qlct. o]Zo] AA vA= YT H=
o A&4HT AR Ut

5. 2219 AFA} 7|7k

Y o]9o] CO, Hydrocarbon, Nitrogen oxide
itk o] go] Al mxlz JFoz= CO
AbaAge] BAE of7] AlF18 Hydrocarbon

“
& é}%, A& PR, thrlFe &

v ok rlo rlr ofn

5.1. &2 IEIZ2 YRS AE0]
<EEiAY AR AT g AHEA>
COY 57% 7+A, Hydrocarbond 64% 74,

Nitrogen oxide 13% & Z4A17)w 2& doplitt.

<Ford®} 74>
CO¢] 57% 74, Hydrocarbon®] 76% 72,

Nitrogen oxide 21% & Zr2AI7]= RS dobdth
6. olEH2S] 4b| E1

e A dgz AHEUEW, Cold st-
art, 7H55of obFR BATE IS0l SHEUG

7. =M dEU

FAHoT HAuge ALHoR gt gt
olo] A8 $EFEL- HAYE AHEE g
& A3 s

8. Z8

Bebde) A9 oBge Anz A8gel we
Rololeh 0gdel 2, Wr\Zkzolold A2e o)
999 o, Agesel Gud Bl o5
wolgich

V. A3A, sBE 7182

Ethanol22| H& CHA|
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Introduction

HZ A7 BT oA B vj3HRY
e 3F AAL . o FRY A
ZFsa A e WM ofst 2HEA A8
o thg B2 WilE £ Yozt 53] 984t
AL dY7tA Ao E3A AUt 2F 1973
Wyt 1979439 Oil shock: Yf wiEE gL
¥} N&A S dojuliA 31T Octane enhancer
2 g2 AHBHA @A A8t olAL tiAdA
224 High octane componentg! Aleohold} Et-
herg T Q2L A5 AHSFS 371 AFTH

297 vj2e) B3Fe 459 Volatilitys] o)
@ FAE AR ol AA ke Azl
e viA L ot

JAY 7o) Wke 87
£40] B30l7)7 Yok,

B 47 5o BAL rpdalo] Au HEo W
Bo] thle] thEmxl @rk a3 Alcohol )
ethero] T3 9 AAG Hrigkd] Bt AFsin
A gtk (Table 1 Z1)

oAE P

1. How is Gasoline Quality Controlled?

ro
My

el e 24

o] oltjxr Complex mix-
tureolt}. 18jEmE J1&R
&3

2 AsAY A9 #
FEAE ohet A TAGR, F99 87
(L%, $55)00 93 40| Po] Walgi.

(1) Antiknock index

74212 92 Antiknock index(AKI) —oc-
tane quality &4 —od| vl8}g Fr}. AKIgl En-
gine knockol|l tigt dEe FEoz &HHr).
Motor 99 &29] AKI: Research octane number
(RON)2} Motor octane number(MON) H#3t
olt}. & (R+M)/20]t}. AKI7} Enginedl] B
) A59) A gl e

RON& ve £%9] Knockel] &2 $t}. 2
23 MONE =& &%9] Knocko) 432 &
Knocking& ®F=A] Octane7} 2249 g9
Zeoll #Hol A, Iyt Octane Number
Requ-irment(ONR)-& t}%}3$} Engine design fac-
tor & ¢FH|, 3719 A5 v], daMY P
—o 9% vAA "}
(2) Volatillity
Volatillity@ 87} Aol 732 Sdsie
g& 23l Volatillitys 7)1&8l9] 23] 24
%"é-b-«l sholch. Agdl AlFol HARES
42 Volatillitye] ggole} 2y e}, of
d4E 2o7] H3lAM Volatillity S H3HAZ
8ol Ut &, ALY w2 A5E HsiMe
high Volatillity7} 8751, &4 Vapor lock-&
%9}7] 918l Low Volatility7} B g3}t}. o2
g Volatillity®] H3lg 9Jsix Ztzke] Al"ou}
Aol gt 712 o] Blendingo] ¥ Q3.
71Ed9 Volatillity 23HLe
Ratio, Distillation, Vapor PressureS-2 Z33to
24 ¢
(3) Other Fuel Specifications
a8 }\]/\Eﬂg] R Atz

rsL' .\9 rok olr

Vapor-Liquid

Copper Corrosivity =
o], Stability= A4S, Sulfur content= B}
7l 742% LY ERY ¢FA FAF. of oz
259 #7947, AZ-71H9 4] (Phase

separation) &% So| QJt}.

2. Quick Reference Guide Facts About
Fuel Oxygenates

1. Fuel oxygenates®t £9¢17}?

C, H, O FA45o{3 Ethanoloj\} EtherZH
¢l Methyl tertiary butyl ether(MTBE)E w3t
t}. & &R € HE 74" gsieaznt 5
At
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Table 1 EthanolZ} Gasoline2) S
kil g 7vE 4 of ®
3 3 4 ~ CHus CH:OH
T2 100 46
] 3(207C) 0.758 0.790
g 4 ~ 84 52
2% % T4 ~ 16 13
A A& 0 35
ol FdH] 14.9 8.96
EEEF (Keal/ke) 10,500 6,400
Gasolinedl] T3}
] 1.00 0.61
o|& FdHloA
Hga (Keal/l air) 0.910 0.921
(Kcal/l mix) 0.899 0.887
718} 24 (Kcal/kg) ~ 80 206
o] 2 T A
718} 24 (Kcal/l air) 0.0069 0.030
(Kcal/l mix) 0.0068 0.028
oj& FaHA A8
ol M2 2E748HTC) - 18 74
RON 91 (regular)
Octane 7} [ 98(premium) 110
MON 82(regular)
88(premium) 89
cetane 7} ~ 12 8
%3 (C) 257 420
Q3 A (T) ~ 43 13
A A A (vol %) 1.4-7.6 4.3-19
v A (T) 20—210 78.3
A4, Boll U3 S3lE
(20C, ppm) ~ 80 o
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2. Fuel oxygenates= 9 7}&elo) so|=7}?

SRS $7F A7 B9 aol(9A &
2ol o COT9 Z4)9 AA wRol).

3. doht ge o CORasl €2 serp?

ot 10-30% AT

4. Fuel oxygenatesg AMEA| T}E A H o]2
£& Tl

ool A3 A FshiAgt, Al g )
Ae 7HEd 742 (Benzene, Toluene, Xylene)
AHge tAZ} Fhssinh 22l AR egeg Q
¥ 243 A%S Y + AUk

5. Fuel oxygenates®] Al42 Z7}ste)et B
71

2E 253 AAYAEL Fuel oxygenates]
A8 59 Aeltt.

6. Methanol9] A}&-& ojuigr)?

ofd Yale AHEE FY FAT(3-5% A=)
3R wg,

7. Ethanol#} Methanol®} xjo}&L F9¢17}1?

Methanol 2 ¢F718l A74s]E Ethanolds ge)
2719 Aed ASEE Ag2A ARX &
t}.

8. Ethanol2 8 AlAgle] FA B ojH 4
g uA o)

Ethanol& ©7] gojelu, th& FRES AA
ide 3

Ethanol& 309l 488 e #rl2an
542 441 k.

9. Etharole] &8 A|~EloA A3 zHgo] A
£ Filterd] 14 & & 4 A& RAUN?

Yutxo 2 QR filter= WA Gt

'10. MTBE: Methanolg E3Hshe7}?

rin

MTBE:= Methanol2 ¥35}7) g=r}. Metha-

nol& MTBES] Ajzmqe xc}.
11. Ethanol& 4&7lo] A8 A28 WA
AR AN} YU E=71?

R71z] AYAI} AH7V gl v A

12. Driveabilityel] oxygenates7} ojm3t B3
g 257 A7 Aol YA

Aot 7HEA A9 AJol & w7A] Rt

13. 7 Oxygenates?} Q82 AF3Tw, 9
7re] 23 71&AEL Oxygenates7t AHFA}
9 4%& AT P23terl?

Oxygenates9] AMRo] Z715lHA xR} ZolE
Aol

3. How Has Gasoline Changed?

(1) Gasoline Composition

FHZ U918 9884 Gasolined] H3l=
A3 we =2 AYS 1 ok 1 olfe ¢
oA AF3 uel gol Oil shockZ Q& 714 A
%3} Octane enhancer 29] GAHE: 24 mZojc}.
$H2Hd WE #FF=Y GAH FAE A%
B A% octane’td S F $1A HAl Gasolined]
Eqdte Y ¥FE 2HEAY, Ethanolz}
ether5-& 371519 Octane7}E EolA H3uth

Octane qualityg 23171 93 JSHAEL
Gasoline®} AJ¥% Aromatics, Olefins/diolefins,
“Lighter and components” 9] #%g 2437
of ol2xt.

Aromatics—benzene, toluene, xylene— & ¢+&
fsAY S4E4, SmogddS Y27l 3
2 484 o

Olefins/diolefins& SmogE Yo7|= EZoly
%3 Fuel injectero] JAEZE dodl= 890
2E ¢332 o

Butanezt2 Lighter and componentse | A Y.
o volitility & A&4 7hlo] Bof &3t

(2) Vapqr Lock and Fuel Foaming

Volitilitye] #&® %742 AL Vapor Lock
7} Fuel Foaminge|t}. Vapor Lockg Z94d o
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57} 9848 9= @4, 128]1 Fuel Foaming
< dgs) alel g3l AFE He @A T

=

TS Volitility7} & d8e 2289 A8E &
7HN71E dlo] "k, ojo) mF #3H& Voliti-
lityE AIsHA =it}

(3) Alcohols and Ethers
$787) s ALeE o
#712]9] Alcohol} EtherZol AQAoZ o) &5
I Qe A& MTBE#} ethanolo|t}.

< Ethanol >

Ethanol2 1970t} o] Fof YA AHE-H
I uh. 23719 Ethanolg W& 7}1&8 S Gas
oholo]z} &3 ov} A&kl 2712 Unleaded pl-
us, Super unleaded plus$ 8 2)-9%1 i}

FHY €2 QA= COY ¥E 0|7 Y3l
Al A€o MTBE$} Ethanol5& AM838 A%
&1 9ot t]% o= Ethanolo] 71481 A
Hol Aromatics, olefins/diolefins, “Lighter and
components” 3-& AW Zu)o) 2&of) thgk A4
27 Fo] ¥3Att. 28] Ethanol& 4ol
oz dgA2yY £ Feld 98 939 §
A& WAstL ot

10%2] Ethanol® 42w 25-3.0%Ee &
717t AlsEs, Volitilitys 0.5—0.7 psiZ} A%
iz= g

<MTBE(Methyl Tertiary Butyl Ether) >

MTBE+= Methanolx} Isobutylene?] 3}shil-g
o ol AYE Reg AT Bt AHgEo] IA
37135t

15%¢] MTBE AM-A) LEV7}7) 25-3.0F%
Aot 28U QAZ 7-8%E A3 1
2|1 o] 9] COY & #4 Al

<MTBE and Ethanol as Gasoline Compon-
ents>

MTBE# ethanol2

High octane value&

)7t AsA71n COw

283 A

<Energy Content>

Ethanol& 76,000 BTU/gallon®} oujx)g 7

a1, Gasoline2 115,000 BTU/gallon?] oljti3]
7Kk, XA & Ethanolg 40w oifz)
a7 As Aolth. Ty d89 AL

SA| Ag9| o] ek FEEA = Y=

Gasoline Additives
Detergents | @8 A|2HS] AAE A A
Anti-icers ; 549 273 1z

Corrosion inhibitors : & A|~HE2] %

rE’-. o mu XN

/\l JJ/\Q_

4. Vehicles Compatibility with
Today's Gasolines

(1) Fuel system Metals
ABA AR ALHF Rl B34S %, B
71, 44 Be) ZohstolA FARAL o) &
Ak

Gasolinee 244 E 7IX= Ao®
oo, Pipelineg R35317] 9sto
724 AaiAle] M7t 8rEh

WA AY A3, Q402 Ethanole 4]
A& F7HPIAE ¥ Ao gt

Ethanol A 2LE-& Ethanolo] H4] zsl4&
A7kh7] AT

(2) Fuel System Elastomers and Plastics

3

g A A
Gasolineu]o]

24 Gasoline?] Aromatic compound®} 3l
< 20—40% = S/

o]\ 8t WE 3P Plasticd} Elastomer?)]
AL 34 AsA 7= Ado] Yrt.(soften, swell,
crack §)

otz1.&olu} ethere] A71% FElastomerd] Swell-
ing& A7l Yol k. AEE AFESoIM e
£ 4 (Viton, fluoro-elastomer 5-)o] 0} 50

A7) W2l e §A7 2SR A Hio
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BbAo A, 22% Ethanol o) 7}&a g A}
2312 e, ol2ig A2He EABL oln] 2
259t

(3) Fuel Filters

Fuel filterse] 74 E£Z % Ethanol &30 &
A7} it

(4) Fuel System Deposits

< Carburetor Deposits>
Olefin2 7 & (deposits) F42 F7H170H.
MTBE & 7k&12 T2 71&a 5 vjas) 2
a o] girh. Ethanol E¢rI&ale A8 2
7t} EAFS TR Fde Boled, o] BAe
Ethanolo] Detergento] 3713 Q18] A=),

<Port Fuel Injectors>
7H&E 9] olefin/diolefin@F o=, S 7|
o ¥%< "t

% Driving Pattern
ARE J42 A7 A A7 hot soak 717t F
o doldth. wekr, AHPAHJA TA8 2 A
Aol AR F4LT T/ ATl Aok

% Temperature of Injector Environment
2 2ot FAES SV

< Deposits formation>

A A= F, Pintle(injector?] Z)o doldd
QE7l eog Q8 WEL AL 4 Ak

AAEA 3 7T £A Patterno] o] Fo]
At

AAE] 23] Computer fuel system® H&
380 o] st =W (injectord] d&E 3§ 10
% ol4 4% uf), Reduced power, poor fuel
economy, hard starting $¢] 232 X3},

Detergent §& Z#Folr JAdAU, @A
Fog sidsjor gt

< Ethanol >

detergent A2} 2, Ethanold] IAE FA4Z7)
A€ si2 3

TestZ 3}, Fuel injector®} carburetor& 7|35}
A A8

<Injector Valve Deposits >

AAEL AUrUlY flow S0 dFE 7R
t}.

A7HE A Z 290EY, ol FHESL air
/fuel mixtured]r AEE Fslod (X3E Wt
A) 2AF Jeh & FA X84 T

% Intake Valve Deposits®] ®7}A) factors

@ Operating temperature

® Gasoline formation

® Heat retention of valves

@ Detergent chemistry

® Engine control technology

(5) Fuel Testing

vapor pressure test:, ¥ AT HHSo|
w2t A59) e4E A%, alcohol F&F test
=, &45l= alcohol®F S AAJIY.(alcohol $F

Ut S48 YehiA geth)

5. Auto Manufacturer’s Fuel Recome-
ndation

Owner’s Manual Auto Warranty Statements
AAY HF A9 130 AF A AL B
15}93c}.(Table 2 1)

E 38 3480l 10% ethanol &3 AHE-S
233510 Yot e FQ 3A} Methanol A
= ¥E 38317 ¢on, Cosolvent9} HAA3)
AE A7KE AeiolA Hd 3-5% % 3L 9

£

7k&d W) MTBE %2 2% A 15%% &
Aok, 22y, Hyundairle] ¢, izl
£ 11% o|’4e) MTBE &+ 71&d& AHEsHA|
A= &1 9rl. PeugeotAtd] 3¢e, 125%
MTBE #%& Hulxlg satt. Saabrl=, 11
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Table 2 Ethanol X}[=XIQ) X2
Component Gasoline Version Ethanol Version
FUEL TANK

« Suction of Return
Tube

« Resistance Box

+ Float Lever

s Fuel Sender
Flange

» Filter

» Fillter Cap

» Cap Seal Retainer

» Lock Striker/
/Spring

» Tank Assembly

Zinc Plated Steel
Tubing

Zinc Plated Low Carbon
Steel

Zinc Plated Low Carbon
Steel

Zinc Plated Low Carbon
Steel

Polyvinyldene Chloride
Zamak 925

Zinc Plated and
Chromated Low Carbon
Steel

Zamak 925 Zinc Chromate
Coating/Plain High
Carbon Steel

Terne Plated(8 to 20%

Tin, Remainder Lead)

Brass Tube with Cadmium Plate Chromated

Low Carbon Steel with Cadmium Plate
Chromated
Stainless Steel

Low Carbon Steel with Cadmium Plate
Chromated

Nylon Carcass plus Phosphor Bronze Screen
zamak 925, Tin Plated

Tin Plated Low Carbon Steel

Zamak 925 Tin Plated/Stainless Steel

100% Tin Plated Low Carbon Steel, 100mg/m?
/Side

FUEL LINES AND
FILTER

+ Lines

» Filter Body

» Filter Element

+ Filter Element
Heads

Nylon 11

Nylon 6

Fenolic Resin
Impregnated Paper

Lead Coated Low Carbon
Steel

Nylon 11
Nylon 6
Same, With Extended Cure Time

Tin Coated Low Carbon Steel

FUEL SECONDARY

FILTER
» Filter Body

Nylon 6
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» Throttle Shaft

» [ dle Mix Needle

» Accelerating
Pump Piston

« Accelerating
Pump Stem

« Accelerating
Pump Rod

» Accelerating
Pump Plate

 Main Jet
Heading Bolt

« Power Jet Vacuum
Control SPG Support

» Power Jet Vacuum
Contrel Stem

Zamak 925, Chromate
Coating

Black Oxidized Low
Carbon Steel

Same

Leather

Zinc Plate Chromated
Low Carbon Steel
Same

Same

Same

Same

Aluminum

Component Gasoline Version Ethanol Version

» Filter Element - Bronze Screen

» Filter Element Head — Tin Coated Low Carbon Steel

» Fuel Line Tubes Low Carbon Steel Copper

+ Fuel Line Nitrilic Rubber Nitrilic Rubber

Connections '

FUEL PUMP

» Diaphram NBR NBR

» Towers & Cover Zinc Plated Chromated Cadmium Plated Green Chromated Low Car-

Low Carbon Steel bon Steel

CARBURETOR

* Body SAE 302 Aluminum Same, Chemical Nickel Platting, 15 to 20 mi-

cron Thick
Same, Double Dip Chromate Coating

Nickel Plated Low Carbon Steel

Brass

Brass

Cadmium Plated Double Chromate Coating

Same

Same

Same

Brass

Brass
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Component

Gasoline Version

Ethanol Version

« Intake Valve

+ Exhaust Valve

» Fuel Return Tube Zinc Plate Chromated Brass
Low
« Accelerating Zinc Plate Chromated Stainless Steel
Pump Springs High Carbon Steel
* Power Jet Vacuum  Same Same
Control Spring
» Needle Valve Tip Viton Same
CYLINDER HEAD
» Valve Seats Cast Iron Sintered Alloy
Intake Exhaust
C 0.7-1.0 08— 1.3
Pb 2.5-3.5 05— 1.0
Ni 2.5-3.5 1.3— 1.6
Co - 10.0—12.0
Mo - 1.5— 25
Hardness 106—108 108—-110
(Rb)
+ Cylinder Head Composition Type, Composttion Type, High Resilience Asbestos
Gasket Asbestos Facing, Facing, Stainless Steel Cylinder Grommets

Low Carbon Steel Zinc
Plated Cylinder
Grommets

SAE 5153

21—4N

SAE 5135, Aluminized Head Face, Flash
Chromed Stems

214N, Aluminized Head and Face, Flash
Chromed Stems J

35 & g (alcohol or ether &3 7}
£9)E RE A5 AEE

deista Ao

HZ2A Fuel System Material

1980w ol AR = T HWISHA £4, oH =,
e go) =7AE o 19809 o] Fo= Oxyge-
natest} High aromatic gasolineo] Zg3st Aj=o]
AHEE T Y
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H28 EPA7} LE1}ofE| 22 01751},

HE A9 ME ALHo) 42%9) OxygenateE
ot AZE ol sjoksiny, EPAE 29 3
-]

AH7F53 Oxygenate?] 28
* Alcohols} etherol] ti3t dwtd Yy

D

2)

Methanol

4 9 Idfol 4E F dou
Cosolventdl 3 L% g Ag3iA
od §aA Ffol Hre 4 ¢t
(methanol®] Rt} water sensitived}”) uj
)
Fpitfol 10%9) Methanolo] #45H 5
%9 42g FAR3HAIE. o) air/fuel
ratio®] FUig M3 E opr|3ct.
10% Methanol2 ZEI7IE 25-3.0 L4
o, A8 FALAE 20-25% LU}
# Anti-icing agent2 0.3%7}4) &29¢c}.
Tertiary buty] alcohol(TBA)
ALgo R 37%7MA Ee RHEZ 16%
A 717t g€t
ek 21%9) AAg RS 10%9 5
EF SEDIE 1.5-1.8 o)1 98 Fut
A& AY Folx] gt
TBA: Metal®} Elastromero] Z&|& o}
7184 ket

3) Oxinol™

TBA$} Methanolg FAIEo Qlct.

7P gnbEQl AL 1ilo], Fof Fut
o Ax dF 37%7A Eg"nh
TEA:= Methanol®} ¥57} ook},
10% 552 L&/} 28 Zol1 97 3w
AL 10-20%E Eelt}.

4) Dupont formulation

Az B 37%7K 31830k

LE7lg 2 o, 98 e 15—
20% E<lct.
AAA ol gl AHsHA et
5) Octamix
Dupont formulation®# fA}sict.
6) Aliphatic Alcohols
2% Atx 27 40
Bl XS8R gt
7) Aliphatic ether
TAME, DIPE %
2% A& FEMA &
7bAo] B#A] ARgo] AT T
2 ETBE(ethyl tertiary butyl ether)dj]

A BYE AND A4 A pilot

plant® A4Z gk
W8 ALae) SWhE EolH, 98 9

2L 22,

ETBE: A, 432k 447}

e 22 i

FEC oy oz

1) Alcohols
Ethanol®} Methanole] A9 £43 &

AHgEL.

STP EoHe 3] QoIH YRS &

At

B Agel2R vt hAUS Erh Fuel

systemo] Z+gsjck.

Methanolo] #41& 7442 3lt}. Befaole

St} A7t et 2 7HgFolnt.

2) CNG
Y242 ARE AP} o2 453

9 ¥zt g7En.
UF A8 WA FAYGol FAES.
HE Ago] A% € AR o4dEd.
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3) A7) A2
3|2 55mphz 90uld7AR] wiEle] o] AjFH
glo] 2A7bssHAl =it
HER) Zlgd o AT glon oU ¥
o] ZAZ Az

4)

Asae V& *gg, 73%1]1493 O} E =g

o},

+48 dEaM oEe

* GASHOLo)&?
0 GASHOL9] A9
BIOMASSQ 5422 ¥ AJ4bs Alcohol
7} Gasolineg Z8 548 A5 I
(Gasoline + Alcohol)
0 Unleaded plus(Gashol)
Gashol2 AHggF 2712 @A= UNLEAD-
ED PLUS &= SUPER UNLEADED PLUS
the 48928 £ 91 Ut
O AEale nixle 4
—10%9] F+9Zo] #7H Gashol 71E
Aol A 2 A8F8 A% 72 W
Zglol AHE 7hssttt.
— L7} Aeog FYPARIL Zolxnt
—ASEIAEY T2 UA % AdEEY
a3t ot
— 982t AHE7 € Gashol9 4bAd
Fol FAHEE A5 2A4EE
MTBE, ETBE, Alcohols9] A717} 24

Y

1% Alcohol2 MTBE®) vlate] §Hitagf
o] oF 2uj

93— — 7)ol AATFE 05% oo
2 1A

96— —7}E el AxFEHE 1.0% old2
2 A

* GASHOL A}£A] 7|thast
0 o] ohA] &}
— AR (A1) NAFL 434130 2

ek
(35 2o AEEEH)
- T $48 dB 2Fe H3HA

ok 20% #HA|

- 768 dao YRE dIE Ao

H] ol

o|4zlerAa 1 8.0% T
AR A [ 25.0% A
S=ANEAR: 85% P4

Nitrogen Oxide : 6.0% 7+4&
Hydro Carbon : 85% Z4
— CRS Report(d] 93] FHd74A Bz}
7)
AER No 575(1] &84 B4 AAdT4
HOAH)
o T Jdof FiHE &8
0 7l&%3 9 PLANT &j9j+&

% 9% GASHOL A4 4#)
ow =
— 3173 B 3 F9j| A Gashol T ~c'?-]—Q-(1978)
— BojA = YA /3%, Terminal,
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fFaoA &3 B (10% BASE)

— Gasholg AUAER AaZAlAM BA
A7 Energy Z# A% (1978)

— At R MAsE ;5.4 C/gal of Blended
Gashol Tax

— 19919 +48 429 A% 7€ :8%

— Oxygenated Fuels z}5a} AJAF 7331

— General Mortors, Chrysleri= 1991%-€
Al BE AF5Al Gashol AHE: A%

— Power Alcohol Plant 8¢ 9@ Z4A] &
& Ad

—ojE ¢ FREA ATAE FHLE 8%
GasholAHg 252} A FAL S

(9] Power Alcohol AJ4tgF)
91 92
A 2 % 199 GAL 169 GAL| A4 AH $4%

ox g3
— 27} Aleohol 10713 A& Proalcohol
A H4 (1975)
— g3 d88 22% |49 Ethanolg &
et Gashol AHE 973}
og &
— A8 7)eME 72 2Y - —4fd
92 28E Ethanol 44t 37
— 88 Alcohol 7}EA72E 84
oxT G~
— Energy 448}9] 7%& Biomass A{2o2
%3 A%
— Methanol 10% &3t Gashol 7t 34

* I A3 BAY 4 Ag
O A x4 FH
— A, AFAY, $EYe dy et

A%, & System g )y

# A4 AWl AR o2 Gasholo] ©f
& Az 71E 2 Bofol oig PRA v
H]

¥ AT AR A3 A5 988 WY
ol Gasholell tjd 7 Wi A7}
Zt3olA YA gomz AF AN L B
o] R (BHF 1 AFALER)

B F2ad e ARALE FAHS) 9
St Akt oA 733l Bg

# &l &3 9 S YA 7
Ao AFHA AHE 7|hE7] 3l
€ AR AF AT olerg A (RALE
A4H)o] obd Biomass AHg o2 FE|9)
AHAQ olghE AYodo] gyl Fojobst

# A FAEACE QBEA FAHAY
£ Y489 73347 7170 I A
A A Y FHoA o] &
£ 94 98

oA %
~ A58 ¢FL b A, AR vls}

o PR AR an 4, AF9
ST 712 Ay ezl sz

glo] AH87hssky, 22 A AAAE 37

EAlol oigh #Hduzg AF3} wr|7ks
A 7180l 22 FAsEE FAl 2o

A 71@dst gl 27F AYAQ AL

goto] 48 Ao g AYE
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Table 3
BT

FY 8z Hoj 7149 4E

2 ou |2 A | oG BeisAA 23 A S gl 7l N
T B[R (3 A A |34 B A A
7228 |230940 | 3,249 | 11,400 | 24,558 |270,147| 11,400 | 24,558 | 35,958 | 234,189+— BlokH 2 &, A5 §,
229 A =3 | 56503 | 3,249 | 11,400 | 7,115| 78,267/ 11400 | 7,115 | 18515 | 59,752 | | <J@olEg, A%
AZ & 2309401 3,249 | 11400 | 24558 {270,147 24558 | 24558 { 245589 | | LI, £5450
ZAAA

2. gl RS BR 35 9 9ol : 9/ma

P AFLNENH /Y ME) 4 o Ao & A4 it A
229 gojy} 7|28 245,589 234,189 11,400 24 B3 A 9 5 AgH

A 23 Bor} 7|28 245,589 71,152 174,437 AATH Bl | A HE AR

428 =3 Bol7} 7|2K | 245,589 59,752 | 185,837 —— AAZR @7} | FAHY PYAY
T A 2§ ARE

=9

4B A, DIRE |

INs=1




