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" rable C~-4 Demand by Five Major End-uses
‘over Recent Ten Years in Japan

(k1)
1970 1975 Index 1980 Index
Produc- Produc- {1970=100) Produc {1670=100)
tion _tion _ tion .
' Liquid Detergents 11,527 10,491 (91 9,984 (87N
Cosmetics 20,986 23,158 (110) 16,657 ( 79
. Medicines - ‘ - 6,969 - 6,249 . { a0) 10,266 ( 147)
vinegar . . 9,226 12,425 (135) 14,841 ( 161)
Food Preservatives 1,254 10,284 (820) 18,787 (1,498}

Source: Fermentation and Industry, Vol.39} p. 492
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Table D-~1 Share of Internaticnal Trade in Ethyl Alcohol to Production

Impor£ : ExXport
1977 1978 1879 1977 1978 1979
Quantity - | . 392 0 467 177 200 247 276
(1,000 MT) o
Percentage 5.1 5.6 - 2.1 2.6 2.9 3.3
:to Productlon
(%) '
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pable D-2 International Trade in Ethyl Alcohol

{1,000 M)

Chemical Marketing Centery Co., Ltd

the Study Team. -

L3360

Tuport - Export
1977 1978 1979 . 1977 - 1978 - 1979
Austria - - - - - -
© Belgium/Luxembury 8.8 9.4 . 16.0 6.2 3.5 4.4
Bulgaria 13.3 13.2 12.7 - = T
canada 0.1 - il - .
Cyprus 0.1 0.1 e - - -
Czechoslovakia 23.1 2.6 2.6 - PR -
Denmark 16.4 16.1 - 1.5_ ‘0.8 -
Finland 6.3 12.3 2.3 0.9 0.6 0.7
‘France 1.4 0.9 27.6 55.0 79.6 96,2
Germany, Fed. Rep. C e ——— L —— e v, T e
German Dem. Rep. 21.5 19.7 -16.5 3.9 3.5 4.4
Graace 2.5 0.4 — - = -
Hungary - - - - - -
Iceland 0.3 C.3 - - = -
Ireland 1.7 2.8 —— - g.2 . -
Italy g.7 12.7 30.3 26.0 16.9 4.2
Malta - -—- e —enem - ——
Metherlands 5.7 — B 5.6 e —-——
Norvay 1.4 0.7 0.4 9.6 8.0 8.5
Poland - —— -—— - ——— —
Portugal 1.8 2.% 2.6 - - -
Romania 8.6 - - - - -
Spain- 3.7 65.6 —— - - -
Sweden 19.0 17.0 19.3 2.0 11.0 -
Switzerland 14.2 21.5 8.0 = - -
Turkey - - - - R -
USSR e - ——— 21.5 21.4 21.1
UK 11.2 11.9 25.5 47.9 79.6 75.2
usa 59.4 71.0 12.7 20.1 21.8 60.9
Yugoslavia —— - - —— P e
Japan 162.1 186,.6 ——— 0.1 e ———
Total 392.3  467.3 176.5° 200.3 - 246.,9  -275.6
Source:

oy paxtly‘revised'by
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Table E~6_ Growth of Farm Products .

Avefage Annual

Production ~Yield = Cultivated Growth Rate for
' Hectarage  the Last 10 Years
{1,000 MT)  (kg/ha) (1,000 haj (%}
(Rice) . -

- China 143,400 3,717 38,575 14.6
India 69,000 1,792 38,500 8.8
Indonesia 26,350 2,977 8,850 25.3

(Wheat) - o :
China 160,003 1,444 40,001 32,0
USA - 58,289 2,301 25,333 7.2
" India: 34,982 1,574 22,220 24.6
(Cdééévé)::ﬂ
Brazil - 24,935 11,844 2,105 -28.6

. Indonesia 13,100 9,371 1,398 24,1

Thailand 12,500 12,500 1,000 -25.5
(SweetﬂPbtatd}

China . 92,600 8,527 10,860 4.6
Viet Nam 2,400 6,316 380 26.0
Indonesia - 2,350 7,605 309 23.0

(Sugar Cane) - _
Brazil 138,325 54,906 2,519 18.8
India 156,450 50,160 3,119 3.7
Cuba 70,000 53,030 1,320 12,1
{Corn) - . : .
Ush’ 197,208 6,330 28,726 10.0
China - 40,620 3,113 13,050 9.0
Brazil 16,309 1,442 11,314 11.0
(Potato}

" poland 49,582 20,312 2,441 20.7
USA " - 15,769 30,456 518 17.2
China 14,040 9,154 1,543 15.5

Source: FAO..
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Table E~7 Synthetic Ethyl Alcohol Manufacturers of the World
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) . Start of Production
Countxy Hanufasgure Plant Pracess Gpara- Capacity
) tica {1,000
[Year) (RT/y)
USh Unien Carbide Corp. Texas Cley; Texas  Direct - Technalagy prapri- 1969 370
. : method  etary process . )
Shall Chegical Co, iiouston, Texas " ~ Shell process 1948 120
' . {5toppeq
L in 1979)
Publicker Industries Philadelphia, pa. " - VEAA process 1968 185
Ins, )
Us Industrial Chomi- Tuscola, T1l. " ~ Technology propri- 1932 200
cals Co, S : etary process
(Hational Diatillers)
Texas Eastman Lengview, Texas # - hd . 19%4 7 .
£952-832)
il B.p. Chemicals Cragenouth Scoi, Direct ~ Shell vrocess 1951756 15
method
" = VEBA progess Under Con- (155}
strugtion
Baglan Bay S, Wales © - " 1973 155
#ritish Celanesa Spondon 19130 40
Schweitlsiyre [230-(350)1
Germany, EraBlchemie Gmby Kitn~Worringen Girect - Shell process 1960/63 B0
Ped, Rep, method
. Chemische Werke llis Herne h - VEBA process 1972 130
AG { 190)
Franca So¢ d'Ethanol de Liilebonne " 1968 100
Synthase ; :
sdure
(SODES} Schwelitlsdure
Canada Chemical Alcohols Yarennes Que. Direct - VEBA process 1971 le]
aethod
Japan Japan Synthesis Rawasaki Direct - Shell process 1365 40
Alechol ’ methed
Japan Ethanol Yokkaichi " - " 1972 L]
£80]
¥orea, Chung Pu Ferktilizer Ulsan Direct - Shell process 1974 0
fep. of method {Stopping})
China CHTIC Kirin Direct - VEBA process 1978 160
method
Taching .. - 1981 200
{300}
Saudi SABIC/Shell 0il Al Jubail. " Rirect - Shell process 1984 280
Arabia \SPPCY method Under Con-
X . strycrion
Eascarn 'Qhemopetrol Zaluzi Direct - Techaology propri- 1363 L]
€urope {Czechoslovakia) method = etary process
VEB Chaem. Werke Buna Schkopau 25
oo {German Dem, Nep.)
Rumania 30
650
USSR §775]
Source: Permentation and Industry, Vol. 39, No. 8, 1981.
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Pable E-15 Ethyl Alcohol Production Cost Estimate for Year 2000 

(Uss/k1)
Raw ' Cﬁrrent " Year 2000
Process Material prod’n. Cost Est. Prod'n. Cost Est.

A. Fermentation . molasses . World 407 | 409
process average

B. * . Sugar . World 429 : 628

cane average '

C. u . Sugar . Brazil 279 186
cane .

D. " . Cassava . World - 427 502

average E

E. Bynthesis . Naphtha . Burope, 564 - 665

process Japan _ '

F. * . | Natural gas . USA 427 665

G. " . Associlated . Saudi . C

{384) 362

gas Arabia

Figures in ( ) show estimated costs in 1986.
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Table E-16 Comparison of Ethylene Production Costs {1} - -

. (uss /M)
Existing State 2000
Ethyl Alcoﬁol Process _ _
World Avexrage 1,023 1,280
razil 724 i 960 -
Petrochemical Process
average for Japan and Europe 75 1,100
USA 490 ' 1,100
o 400

Saudi Arabia

Table E-—16 i E LTRD I ENPV D, _
e F T T AT L A BT A MK, R TR RO R
PACHFE S A L FICH LI, 7 I I AR AT e — AR A A b O
b@@u\EM&%&K%L(&%&D%&%VViﬁSAFﬁfr%@ﬁ%ﬂ
P it F o - o ST
tﬁL\EMM$%fmvoyrﬁﬁ7%\ﬁm&%wﬁm%%ﬁz%ﬁﬁtﬁ-
_51¢VV#@$1$E:XFL‘ﬁ%ﬁﬁﬁ<;ﬁﬁ%&%%n&&hbﬁm-
PRI & LT 7, KR 2 IO TMBELE 7 7 b, BRI
T AP EBTHD D, : : S _ :
Em%%mﬁfwZ@Kbtéﬁwmm%hﬁmﬁ%néf&<\&%ﬁm%ﬁéhé
P HEDCRBT B DT, (A 15 ERICHRS A1 & e b ks L AR A H DB & I 5%
ak%oLmﬁafﬁﬁsﬁ%fﬁmﬁxﬂféaLt%ﬁ%Tﬂm-Emnmﬁ?;mﬁ
Lﬁﬁﬁﬁﬁmﬁﬂ%%ﬁﬁ5WﬁﬁﬂuEM%@&&%%%ﬁ%%k@fﬁMﬂ%b
fitidg L5 &5, _ . ' o
’MM@E~Nﬁ6&m%mmmﬁmﬁﬁn%fom%xﬂLt%ﬁmmrm#»?»
:~w©ﬁﬁ¥@$ﬁnxrm%ﬂ%éhém%uyuf§%,%%ﬂz&ﬁﬁg¢5
a;nyﬁ\E$f?}Uﬁlb%m&Eb\m?&?»ﬂwwﬁ51¢vvﬁﬂﬁfé‘
HEAEECRACTLhS L PN, | o |

(3192



jTable E-17 Comparison Qf_Ethyleﬁe Production Costg (2)

{085 /MT)
Ekistinq State 2000
Ethyl Alcchol Process
World Average _ o 1,023 1,280
 Brazil 724 960
Petrochemical Process
Average for Japan and EUrbpe 715 1,570
UsA . 490 1,570
Saudi Arabia , ——- ' 400
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" Pable E-18 Cfudg 0il Price and Gasoline Production Cost

Existing State 1990 - 1995 2000

(1983}
Crude 011 Price - - 29.0% - 34.5 _39.0 44.0
(Us$/barrel)
Gasoline Production 0.25 0.30 0.34 -.0.38

Cost (UCE/1)

* Arabian Gulf posted price
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table E-19 Gasoline and Ethyl Alcohol production Costs (1)

(Usg/ )
Existing State 2000
Gasoline production cost 0.25 0.38

Gasoline market price 0.55 - 0.65 0.68 - 0.78

World average molasses-based 0.62 0.71
~ | production cost
G : , .
% | World average sugar 0.6% 0.96
Y | cane-based production cost
N o - . :
. | Sugar cane-based producticn 0.43 - 0.59
2| cost in Brazil
44 -
M 1 world average cassava-based. 0.65 0,76
production cost

Note: The gasollne market prlCPS represant the amount
obtained by adding the gasoline +ax of US¢O 30--0. 40/1
to the gasoline production cost. :
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Table E~20 Gasoline and Ethyl Alcohol Productiocn Costs (2)

(Us¢/L)
Existing State 2000
Gasoline production cost’ 0.25 0.57
Gasoline market price 0.55 - 0.87  ©0.87 - 0.76
‘World average molasses-based ' 0.62 0.71
S .productlon cost:
o} _
g | Wworld average sugar ' 0.65 0.96
3 cane-based production cost
sy
.| sugar cane-based producnlon 0,43 0.59
2] cost in Brazil
13
M.! world average cassava-based 0.65° 0.76
production cost '
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© Appendix Table 1 @A 7 A — oMb

1. IR
#h W ECEHY Wk

LAl O
R we P SRS
M T (AP 0.79360 (A7) 0.78934
s AL 78.325°C (760 mm Hg)
HE A —114.15C
TR T (n30) 1.3614 (n3) 1.35941

WM EE O 243.1°C.

O RN 62.96 alm
CBE kA 12.8T

B kA 392C

1R S5 BB (Ze4iabt) FIR 3.3 vol%. LK 19 vol%
CF&TE a0 mmHg (19°C)

R _'f}'ﬁ' g 326.66 kcal -~ mol

A 10.337 keal <" mol (207C)

9.304 keal .* mol  (BP)
WO B - 2.67 keal  mol (K 200 mol 18°C)

2, {b3Rot

EF AT — Ak, KRR LR FEORI LM A A TH S,

Ko Tl m T, ZOROFEENCE LD TE CRMT 5. 2< 0K
Mo, KER{ET om0 BB K HE, MM&\mwm@T&m“wé%ML ¥ 70 4 DK
P ERUP h&#mib%kfb%

PRV U A, BV Y AL R FRERLTaFA 7o AR D,

%MW%mtiamﬁ%mm%»&iu\mﬂThd%thbm%vyitm9m%
Ao R Y S, FRBANERORNC Y DB A A v AT S,

Zovw ) A PXad e & o Covm v fbe 30 GH X T %,

2w nfh e VeSS Y AOBREREGC X AEML. B DU As RO
X oT, 7t 7AFe Pl ORMMBRYENTS

W P OSBRI E » TR S hT 7 A5 e Kok b, BEO =0T A3~ A~OFHE
K eTT Lﬂ;w&K%;ﬁ&wmﬁmﬁ?f&d%/ﬁxﬁﬁﬁm£7t¢~»mm
O, Bz w7 e g~ b CCLCH (OCH) &%,
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m%@%%iKVWMKiﬁﬁﬁm%wmk%Omm&MWWMM&Wm3Q&&Tm
BASR(CNO), Hg 4T 5, 800T GRS b g v v BRI R W O AR
L = e AT o A

3, HIBEMH | o |
=g T 3 — AR, — RS LB RT D kﬂmﬂfwkv
WA R AR Lo e ﬁﬂwaLmeiwﬁmﬂbc&%@%MQw
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SR A, BEE, EE, BRSROIRER RS,

EREBEBE ST HSHXS 3)Léf§f}%0).fi‘%§2‘%ﬂﬂi 1.000 ppm €& %, 5,000
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Appehdix Table 2 Ethyl alcohol Standards of Various Countires

Japan Monopoly EthylHAlcohol Standards

Indicated

'Eypos of Honupoly Alcohol

To#t LLams nic Anhydyate Anhydrace Hydrate Hydrate lst Hydrate
. . . ist Class Compounded Special Class Class Coppoundad
: Class Clasg
Proporting, Coforiens, vrans- Coloricdss, trans- Colorless, trans~ Colorloss, trans~ Colerless, trans-
3 gacunt, tree of parent and con- parent, free ol parent, free of parent, conrajin-
. floal:br.g RALLErS  tains no floating floating matters - flpating matters ing no {loating
and nowious odor  maviers and noxicus odor  and noxious odor  matters
Ethy). Alcchol vol. & 99,5% oy more 9%.5\ 6r more 95. 0\ or more 95.0% or wore 95.0% or pore .
Conbank . - :
VMgidua agy ! ngjmoial 2.5 or lesg 2.5 br less 2.0 or less 2.5% ur iess 2.5 or less
Evaporation -
Free Ackd #e, 4 Q.002 or less G.006% or less 0.002 er less 0.002 or less 0.065% or less
. L a5 acéiic .
ackq
Aldehyde g/ 100t 0.5 or less 1 or 1nss Trace or less 0.5 or less 1 or less
ag acetal-
dohypde
Bathyl Alcobol n-g/’.tnl i or less 1.5 pr less Not decected 1 or tess i.5 or less
Congant
Diacetyl . Batected Hot derected - Hot detecred Kot détecced -~
) ar nat .
Fuge) 01} wEo 8.034 or lesc -- Kot deteczed ©.004 or less -
“Organie Ho fading from Ho fading froo He fading froo No fading from o fading from
Impurities standard color standard ¢olar standard coler standard coler standard coler
: within & min, within 4 ein. within 9 min, within & @in. within 4 =min,
Substances Colored Decected WOt detected tiov detected Hot detested Kot detscted Hot detected
by Sulfuric aAcid ar oL
Heavy Metals Patacted Hot detected NoL detected tor deterted Hot detected Hor detseceed
- or not
Chiertdes Batatred - Not detecred lice derected Kot detected Hot detected tor decected
or 5oL
Sullstes Detested Xor detected - ot detecked Hot dececced -~
or not :
Substances Colored Datacted Hot detecred Hot detscted Mot detected Mot derecred Hot detected
or not

by Sodiws Hydroxida

fanzing

lass than stan-
dard spiucjon
colar

Less than stan-
dard solution
ealor

Triatcohols of
Keton-{mopropyl
Alcohol Darivetive

Less than stan-
dard selution
telor

less than stan-
fard sclukion
color

Ethar

Ho ether odor

Note:

For method of analysis, refer to

(31—103

Monopoly Alcohol Anlysis Methods.



Appendix Tablé 2 {(cont'd.)

Monopoly Alcohol Standards of Federal Republic of Germany .

penatured Anhydrous

Denétured Ethyl !
"Ethyl Alcochol for

Class

"Alcohol for

special Use ‘Special Use
No. 450 - 520
Appearance Colorless and Celorless and.

Aroma and taste

Ethyl alcchol content
fwt. %)

Potassium permanganate
test

Aldehfde content
{mg/100 ml} as
acetaldehyde

Fusel oil Ccntént
(mg/100 me)

Acid content
{mg/100 m%)
{as acetic acid)

Methyl'alcohol content
(mg/100 m¢)

Volatile pase content
(mg/100 m3)

Evaporation residue
(mg/100 mi)

Benzen content
(mg/100 mf})

transparent
Mo noxious odor

94.4

" 8 min. or more-

6.0 or less

or less

et
<

250 or less
¢.2 or less
2.0 or less

Mot detected

transparent
No noxious odor

99,6

8 min. or more
6.0 or less

i.0 or_leés'

10 or less
0.2 or less
2.0 or less

0.2 or less

Source: Die Brammtweinwiftséhaft} 110, 406 (1970)

(3)-104



*TPTXSIRW MBI SB TOUoOTE
painleusp TeToads T toN ‘¢ aprian Hursn unmbﬁom.ﬁumﬁumpm pezTIOYIN® Artetoasds sT § @9pRID (5
“TeTISITRW MBI SE 7 SpRld UITa a7qr3edwos ToyoaTe Butsn oyooTe paInjeusp ST £ 9PEID (¥
o _ "%6°Y6
sausssidax pue ToycoTe (eTdooemield S3323§ PIITUN BYL) 4Sn o3 aueTearnbs ST g SSBID g @PEID (€
"%¥ " 66 Siussazdex
pue ToyodTe a3eapAyue (AXeTnWIod TRUOTIRN ayL) 4N ©3 3uslearnbe ST ¥ $SeTD 7 °pRID (2

‘3¢5 saussazdes g SSETD STTUM 3666 saussaxdax y SsBTD
v (uor3eoTIToeds £39T00S5 (eOTWSYD UBSTIBWY) SOY JO SSPTD jusbesr oyl o3 austeatnbs sT spexs (T 230N

sToyecoTe TAIng Axryrizss

furssed butssed Burssed Sutssed TAdoadost-uoney JO STOUOITBTIY
BoueISqns

2I0W IO CUTW §  SIOW IO CUTW ¢ SI0W JC CUTW ¢ 2I0oWw A0 UuTW g poonpsy sjvurhusured WNTSSEIOd
TTo T@sng

I ! [H H 1)

seaT A0 %1 0 IoUucsTe TAUISW

butssea . Burssed L Burssed putssed STOnTOS I8a®p
$S9T 50 © €000 SS9T Hozm €000 SS8T I8 5 Tpp o ss3T XO 5 10070 . (Tw pOT) supTsSsx uoTiviodRazm
-$S8T 0 $£00°0 ..wmmd A0 3E00°0 $SaT- AC L0070 §$9T X0 $£00°0 - {PTOY" DTIPOY mmv A3TpTOV

'SS8T X0 Z9IZTQ . SSST IO L9610 | sS3T 30 85RO SEIT 20 296470 2.9576T/2.95 6T Aataeab 2rFToRds

£ ssety ¥ sseTD . @sserdy ¥ ssET)

7 spexn : 1 spexs

1567 7 91, ~xdy qp9z-Z0 -oeds Teispad

(¢80) SuSTIe5TIT5985 1839p54

("p.3uCD) ¢ eTaRs xﬂvcwmma

£31-105



Appendix Table 2 (cont'd.}

Special Grade Ethyl ‘Alcohol Standaxds of_Frenéh Alcohol”Mondpolg_

Alcohol percentage (15°C): T 96°GL {96 vol. % or more)
Free acid {as acetic acid): 1.8 g or less in anhydratg_loo L
aldehyde (acetaldehyde}: 1 g or less in anh?drate 100 %

fsters {as ethyl acetate): 6 g or less in anhydrate 100 £

Impurities (excluding methyl _
alcohol}: . 9'g or less in anhydrate 100 &

Methyl alecohal: Not detected
Higher alcohel (fusel o0il):
Furfural:
Sulfides:
Other pfoperties: Colorless and transparent, and the

transparency remains even when
diluted with distilled water.

Note: The tests have been made under the analytical methods
prescribed by the French Alcohol Bureau as official methods.

Source: Data arising from the Alcchol Specialists' Conference
sponsored by OECD Development Center in 1977.



Appendix Tablézﬁ (cont'd.)

Industrial Bthyl Alcohol Standards of India

- SL
No.

(1)

i)y

ii}
iii)
iv)

v)

vi)

vii)

viii)

ix)

x)

®i)

xii}

xiii)

®iv)

®V)

Reguirements for Absolute Alcohol

Characteristic

(2)
Specifi¢ gravity at 15,69/
15.6°C, Max '

Ethanol content, percent
by volume at 15.6°C, Min

‘Miseibility with water

Alkalinity

Acidiﬁy-(as'acétic acid),
percent by weight, Max

Residue -on evaporation,

percent by weight, Max

Aldehyde content {as

CH._CHO)., g/loq wh, Max

3
Ester content {as

CH3COOCéH5), g/100 mf, Max

'Coppef {as Cu), q/100 m, Max

Lead (as. Pb), ¢/100 mi, Max

Methyl alcohol content

Fusel oil content

Ketones, isopropyl alcohal
and tertiary butyl alcohol

Total sulphur and com-
pounds of sulphur (as $),
percent by weight, Max

Sulphur dioxide (as S0,),

_percent, by weight, Max

15:321-1964

Requirement for

Speical
Grade

Miscible
Nil
0.006

0.005

0.10

Grade 1

{4)

G.796 1

99,50

Miscible

Nil

0.006

0.005

0.006

0.000 4
0.000 1

To satisfy

Grade 2

(5}

0,796 1

99.50

Miscible

Nil

0.006

G.005

0.10

the require-

ment of the
test

To satisfy

the require-

ment of the
test

do



Appendix Table 3-1

by Raw Material

Ethyl Alcohol production Cost

‘petails of Results of Cost Calculation

Total

plant capacity: 120 k¢/day
Purity: _ 99.5 vol %
No. of operation days: 300 days/year
Raw Material: ' Molasses
Use: Fuel
Cost_Item Unit Price Volume_ UsSs/kL
Raw Material Cost §74 /M7 3.5 MT/kL 259
n | Dtilities Costs
L
§ Power #3.5/kh 64 kWh/ki 5
4 &0 . .
" " Fuel £28/10° kecal 240 x 10 kcal/kR 67
3 Water £20/MT 8 HML/RL ' 2
e
B | Chemical Cest 2
Subtotal 335
Labor Cost $2,000/y/man x 60 men = $120,000/y
Maintenance Cost 9.8 » $10° x 0.03 = $294,000/y
¥ | Tax and Insurance 9.8 x $106 % 0.02 = §196,000/y
w
Q . .
U | pepreciation Cost 9.8 x 5106 %x 0.9 = 1712 = §735,000/y
ko
o
E j profit 9.8 x $10° % 0.1 = $980,000/y
Management Cost Labor cost x 80% = $96,000/y
Subtotal 67
402

{33108




Appendix Table 3.2

'fEthyl Alcohol Production Cost

Plant capacity: 120 k&/day
Purity: 99.5 vol %
No. of operation days: 300 days/vear
Raw Material: _ Molasses
Use: _ Industrial
Cost Item Unit Price Volune uss/ke
| Raw Material Cost $74/MT 3.5 MT/k4 : 259
' ki Utilities Costs
§ Power #8.5/KWh 64 KWh/K2 5
4 4
.—ﬁi Fuel #28/10° kcal 240 x 10 kcal/kxQe 67
5 Water : ¢20/MT 8 MT/kL 2

- ;

L . :

2 | Chemical Cost’ : 2
Subtotal- _ : ' . 335
Labor Cost’ o $2,000/y/man x 80 men =  $160,000/y

o 6
Maintenance Cost - 11,0 x $10° x 0.03 = $330,000/y
' G

@ | Tax-and Insurance 11.0 x 810" x 0.02 = $220,000/y

43

[}

. o
§ | Depreciation Cost 11.0 x $10° x 0.9 x 1/12 =  $825,000/y

b 6

% | profit . _ 11,0 x $10° % 0.1 = $1,100,000/y

f2a :

Management Cost Labor cost x 80% = $128,000/y
Subtotal i
Total 412

(31109




Appendix. Table 3-3

Rthyl Alcohol Production Cost.

plant capacity:
Purity: _ _
No. of operation. days:
Raw Material: : :

120 ki/day

Q9.5 vol %

300 days/yeax
Sugar cane

Use: Fuel
Cost Item Unit Price Volume Uss/k&
Raw Material Cost $22 /MT 15 MT/k& 330
w Utilities Costs
a P - - 0
S ower .
o Fuel - - Y
4| water ¢20/NT 10 MT/KE 2
Y . _ _
S o
> | Chemical Cost 2
Subtotal 334
Labor Cost $2,000/y/man x 60 men = - $120,000/y
Maintenance Cost 14.3 x $10° x 0.03 =  $429,000/y
0] : . '
& Tax and Insurance 4.3 x $106 x 0.02 = $286,000/y
“ Depreciation Cost 14,3 x S10° x 0.9 = 1/12 = $1,073,000/y
& : _ S
x ' . ) L
o Profit 14.3 = $106 ¥ 0.1 = $1,430,000/y
Management Cost Labor cost % 80% = 596,000/y'
Subtotal 95
Total 429

~o

33-110-



Appendix Table 3-4

Ethyl Alcohol Production Cost

Losts

ined

‘Plant capacity: 120 x&/day
Purity: 99.5 vol %
No. of operation days:. 300 days/vear
Raw Material: Cassava
Use: Fuel
Cost Item. Unit Pricé Volune UsSs/kR
Raw Material Cost $32,/M7 6.5 MT/k% 208
3 “Btilities Costs
§  Power £8 .5 /kWh 107 kWh/k % 9’
4 4
o Fuel . #28/10  Xkcal 406 x 10 kcal/kt 112
-ﬁ Water #20/MT 10 MT/%% 2
[9)
o .
=] Chemical Cost 18
‘Subtotal | E 349
Labor Cost $2,000/y/man x 60 men = £120,000/y
Maintenance Cost 11.5 x $106 ¥ 0.03 =  $345,000/y
Tax and Insurance 11.5 » $106 x» 0,02 = $230,000/y

11.5 x 5106 x 0,9 x 1/12 =

G

bDepreciation Cost $863,000/y

4 | profit 11.5 x $10° x 0.1 = $1,150,000/y
Mangement Cost Labor cost x 80% = $96,000/y
Subtotal ' : ' - .78

Total - : 427

(33-111




Appendix: Table 3-5

Ehtyl Alcohol Production Cost

Plant capacity:

Purity:
No.  of

Raw Material:’

se:

120 k&/day

99.5 vol- %

operation days:

330 days/year
Ethylene

Industrial

vss/ kel

Cost Item Unit price Volume
Raw Material Cost $680/MT 0.48 NT/RL - .326

o) Utilities Costs

+ .

g Power #85 /kWh B? kWh/kL 7.

O

4 : .

@ Fuel #28/10 kcal 75 x 104 kecal/ke . 21

— . . ) .

§ Water ¢20/MT 85 MT/k% 17

IS

g Chemical Caost 40
(incl. steam)

Subtotal 411

Labor Cost $2,000/y/man % 60 men = $120,000/y
. : 6 ' .

Maintenance Cost 17.8 x $10° x 0.03 = $534,000/y

% Tax and Insurance 17.8 x s10° x 0.02 =  $356,000/y

o : L :

z Depreciation Cost 17.8 % $10° x 0.9 x 1712 = $1,335,000/y

@ : i

b4 . 6 .

o Profit 17.8 x 810 % 0.1 = $1,780,000/y
Kanagement Cost Labor cost x 80% = 596,000/y.
Subtotal 107

Total

518

(3J)--112




Appendix Table 4 Present Situation of Ethyl Aleohol

Chemical Industry in

Brazil

"Plant
Product - Remarks
Campany Capacity KT/y  Process Use
Ethyfuene UKHION CARBIOE DO 23,000 u.c.c. LLpE CDperation L95H-69
BRAZEL S.A. : _
'INDUST‘RJAS-QUIMICAS 18,000 SCIENTIFIC HOPE Operation Started 1962
ELETRO CLORC S.A. DESTGH '
COMPRHIA BRAZILEI- 4,000 KOPPERS' Ethyl Benzene OGpeération 1959-70, closed
RA-DE ESTIRENO.S.A, {styrene} 1978 .
SALGEME INDUSTRIAS 60,000 PETROBRAS Ethyiene Onstyream scheduled for
QUIMICAS 5.A. CENPES dichloride 1981
COMPANHIA PERNAM~- 30,000 COPERBO Vinyl Hodification of existing
BUCANA DE BORRAC- acerate butadiene plant, onstream
Ha SINTETICACOPERBD scheduled for 1982
hcetaldehyde  PHODIA INDUSTRIAS 45,000 PHONE Acetic acid, In cperation
QUIMICAS E TEXTEIS POUBLENC solvents
S.A. ’
HOECHST DO BRAZIL 4,7200 HOECHST Acetic acid, In operation
QUIMICAS E FARMAC selvents
S.A.
USINA VICTOR SENCE 360 MELLE Acetic acid, In cperation
S.A. solvents
COMPANHIA PERNAM- S50,000 v.c.c, Acetic acid, Operation 1965-1971,
BUCANA DE BORRA- vinyl, now resumed
CHA SINTETIUACO- avtetate
PERBO
Octyl ER.EKE’.TROZ DO HE IND, 3,300 MELLE Plasticizer Now in operation, being
aleohol QUIMICA 5,4, expanded to 16,500 MT/y
EREKETROZ DO NE IND. 150 MELLE Splvents, By-product of octanol pro-
DUIMICA S.A. plasticizer durtion, being expanded to
750 MT/y
Butyl RHODIA THDUSTRIAS 4,800 MELLE Solvents in operation
alcchol QUIMICAS E FARMAC
S.A. )
HGECHST DO BRAZIL 1,530 HOECHST Solvents In operation
QUIMICA E FARMAC
S.A.
Butadiens COMPANHIA PERMAM- 33,000 y.c.c. Polybutadiene Operation 1965-1971,
DBUCANA DE BORRA- There is plan to expand
CHA SINTETICA- plant for ethylene produc-
COPERBO tion ) :
Ethy} ether - RHODIA INDUSTRIAS 1,400 PHONE Chemicals, In operation,
- QUIMICAS E TENTEXS POULENC medicines There is plan for expansion
Ry and rencvaktion of eguipment
IBMEL~IND. DE MATE- 4180 Explosives In operation

RIAL BELICA DO

. ERERCITO

€331-113



Appendix Table 4 (cont'd.)

Plant
Product - - Remarks
Company - Capacity MT/y Process Use
Ethylene OXITENO S.A. INDUST-- 1,300 BALCON Acetate Operation started 1973
glycol, RIA E COMERC1O solvents
Monoethyl :
ether
Diethylane OXITENG $.A.  INDUST- 1,900 HALOOR Acotate Opération started 1973
glycol, RIA E COMERCIC solvents
Monoethyl
ether
Ethyl COMPANHTA BRASI- 60 CRE Catalyst for IR operation {(pilot. plant)
chloride LEIRA DE ESTIRENO produckion of ) ' ’

‘S.A.

ethyl benzene

Source:

NIDO sponsored "Joint Study Meeting on Use of Fermentation

Alconol as Fuel

and Basic Raw Material in Chemical Industry

in Developing Countries," Material Vol._il, Alcohol_Council

(33114



Appendix Pable 5 Present Situation of Ethyl Alcohol
Chemical Industry in India

Ethyl Alcohol Base Chemical Products

o . No., of  Installed Produ¢tiéh Rate of
Product _ Plant Capacity in 1976 Operation
: : {(MT) (MT} - : (%)

Acetic Acid 9 29,220 24,984 85.5
“ Acetic Anhydride 5 | 11,7%0 5,700 48,4
Butyl Acetate : i 8,730 3,781 433
Ethyl Acetate | | | 8 6,390 4,915 | 76.9
Monothloroacetic Acid P 6,900 3,652 52.9
pentaerythritol 2 1,800 398 ' 16.5
VDDT ” . 2 4,200 4,527 107.8
.Styrene. | 73 ’ 33,000 21,061 63.8
Polyethyléne, ' } 13,000 13,000 100.0
Aéetone. B 1 1,500 30 | 2.0
Butyl Alcohol 3 8,250 3,522 42.6
Butadiéne_ N .” '_1 25,200 10,462 41.5

Source: UNIDO sponsored "Joint Study of Alcohol", Material Vol. I,
Aleohol Council:

31115



Appendix Table 6 Ethylene Production Cost .

plant capacity: 60,000 MT/year
pProduct purity: 99.95%Vin polyner grade

Cost Item ' Unit Price . yolume . . uss/t
Raw Material Cost s520/MT* 1,75 MT/MT . 910
($349/MT) *# : : (611)
Utilities Costs _ .
a Power #8.5/kWh 235 kWh/MT S 20
m . 4 Lyl
S Fuel ¢28/104 kcal 36 x 10" keal/MT 10
o Water £20/MT 180 MT/MT S 36
ﬁ steam = $12,MT 1.08 MT/MT o 13
o . .
® | catalyst and 2
Chemicals
Subtotal o 99
Labor Cost $2,000/y/man x 40 men = $80,000/y
Maintenance Cost 8.0 x $10 x 0.03 = §240,000/y
. - & ) . -
@ ' 7ax and Insurance 8.0 x $10 x 0.02 = $160,000/y
U’) : - . . “
o] : ’ : 6 .
O |'Depreciation Cost 8.0 x $10° x 0.9 x 1/12 = $600,000/y
g s |
% | profit 8.0 x $10° x 0.1 = $800,000/y
P _ _ : . i
Management Cost Labor cost x 80% = $64,000/y
Subtotal 32
Total . _ 1,023
( 724)

Material cost was obtained from average cost of fermentatién
_ethyl alcohol, as follows: ' s
$416/kd £ 0.8 = $520/MT

In case of Bfazil, material cost $279/kL + 0.8 = $349/MT was
used, and results of calculation ware indicated with figures
in parentheses. Except for material cost, all costs were
assumed the same,

£331-116




Appendix Table 7 State Gascline and Gasohol Tax Rates®

(#/gallon)
Gasoline Gasohol
State Tax Tax with . Remarks
' : Exemplion
Alabama 11,0 2.0 Alcohol must be produced in
- : Alabama from locally grown
S agricultural commodities.
Alaska 8.0 0.0
Arkansas 9.3 0.0 Alcohol must be produced in
' Arkansas from locally grown
agricultural commodities.

Califqrnia 7.0 3.0 Exemption to be reduced to #3
per gallon in 1983 and elimi-
nated on January 1, 1984,

Colorado” 9.0 4.0 Alcohol must be produced in

' Colorado.
Connecticut 11.0 10.0
Florida 8.0 3.0 Gasohol exemption is to be
‘ reduced to £4 per gallen in

1983, ¢2 per gallon in 1985
and eliminated in 1987,

Idaho - 115 7.5 Alcohol must be produced in

: Idaho.

Ilowa 13.0 6.0 " Gasohol tax was raised to #£8 per
gallon on May 1, 1982 and will
be raised to #£10 per gallon on
July 1, 1983; thereafter it

- will be raised by #£1 per gallon
annually until the tax is
equalized with gasoline,

Kansas 8.0 5.0 Gasohol exemption is scheduled
to decrease by £l per galleon
until it is phased out in 1985.

Louisiana 8.0 0.0 Alcohol must be produced in

S : : Louisiana. ' o

Michigan - 11.0 6.0 Gasohol tax will be raiged to ¢8

per gallon in 1983, ¢#9 per
gallon in 1984 and phased out:

.in 1985.

(33117



Appendix Table 7 f{cont'd.) . o
(g/g9allon)

Gasoline Gasochol - _ .
State’ Tax Tax with .. ' Remarks
Exemption
Minnesota 13.0 . 9.0 : :
Montana - 0.0 2.0 Gasohol ehemptlon to be reduced
' by #2 per gallon in 1985 and
1987, and phased out in 1989,
Alcohol must be produced ln
Montana. :
Nebraska 13.° B.9 Alcohel must be produced in
' : Nebraska,
Nevada 16.5 9.5 _ : _
9.0 nlcohol must be produced in

New Hampshire 4.0 el &
: ' New Hampshire from locally

grown agricultural commodities.

New Mexico 9.0 0.0 Alcohol must be produced in .
. New Mexico,
Nerth Carclina 12,0 9.0 Gasohol exemption W1ll be.
reduced by ¢l per gallon each

year until it is phased out in
1985. ' '

North Dakota 8.0 4.0 . ) _

Ok lahoma 6.5 0.0 #0.08 per gallon is collected
o6n both fuels for inspection.
fees. '

South Carolina 13.0 6.0 Gasohol tax will be raised to

£7 per gallon in 1986 and again
in 19287 to egual gascline tax.

South Dakota 13.0 9,0 _ . )

Texas 5.0. 0.0 Beginning in 1987, ‘gasohol tax
will be raised by #1 per gallon
annually until it is equal to
the gasoline tax.

Utah 1.0 6.0 - : .

Virginia 1.0 3.0 Alcohol must be produced in

: Virginia from local raw; mate- :
rials; gaschol tax exemption
will be phased out in 1990,
Washington 13.5 10.8
Wyoming - 8.0 4.0

(33—118-



_Appehdix Table_?_(goht?d.)

¥ Does not 1nclude lnCentlves not related to gasollne tax
offered by tha follow1ng states:

Hawall ~ qaaohol exempt from. 4% state cxc1Le tdx imposed
1on ‘gross proceeds of retail sales.

IllanJS - gasohol exempt from 80% of the stateﬂ 5% ‘gsales
“taxi this’ exemptlon will be lowered to 60% ‘on July 1, 1982
followed by additional 20% annual reductions until 1t is
phased out in 1985,

Indiénd 4'ga§0hol éxeﬁpt_fromﬂ4% sales tax.
. Ohio - dealers are refunded ¢35 per gallon of qualified

- fuel {ethancl or methanol) that is reported as hav1ng
been blended with unleaded gasollne

Source: (A) Highway Taxes and Fees, 1982, U.S. Department of
Transportation, Federal Highway Administration.

{B) Alcohol and Biomass Fuels Project Directory, Pasha
~ Publications, Arlington, Virginia, 1982, pp. 7-35,

[3]1-19
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