max. 2.7wt% max. 3.5wt%
max. 2. 7wt%
22vol = 1vol Ethyl Anhydrous Alcohol
max. 2.3wt%




Clean Alr Act
substantially similar

Clean Air Act 1990

Sec. 211

EPA
substantially similar

substantially similar

EPA CARB California Air Resources Board




Clean Air Act

(40 CFR Sec. 80.45)
(Title 13 Sec. 2262)

0 - 2.7 weight%

10volume%

4.0wt%

RFG*1

2 - 2.7weight%

10volume%

4.0wt%

0 - 3.5weight%
1.8 - 3.5wWwt%

27,500

*1 RFG Reformulated Gasoline




Energy Policy Act of 1992

125 20
75 2002
85% CNG LPG

Alternative Motor Fuels Act of 1988

CAFE

E85 85% 15%
+ 0.15 CAFE

15mpg 15/0.15=100mpg  CAFE



EU
EU

98/70/EC

98/70/EC 2000 7

98/70/EC Annex 1

EU

max. 2.7 %

%

- - 10
_ - 10

- - 10

1.61wt
1.86wt
2.82wt
1.61wt
2.32wt
:15

MTBE 2.74 ETBE 2.35wt




98/70/EC

ANNEX |

ENVIRONMENTAL SPECIFICATIONS FOR MARKET FUELS TO BE USED FOR VEHICLES
EQUIPPED WITH POSITIVE-IGNITION ENGINES

Type: Petrol

Limits (1) Test
Voo 11 o o e Tr .
Parametes tnit Minimum Maximum Method [h_lc I'I.l
publication

Research octane number 95 - EN 25164 993

Motor octane number 83 - EMN 25163 [ 993

Vapour pressure, summer period (2) kPa - (0.0 pr. EN-13016-1 (DVPE) 1997

Distillation: - pr. EN-ISO 3403 008

- evaporated at 100 degrees C R 46.0

- evaporated at 150 degrees C R 75.0 -

Hvdrocarbon analysis: o wiv

- olefins ' H B - 1.0 | ASTM DI1319 1995

- aromatics 3/ 4 ) - 420 | ASTM DI319 1995

- benzene 1) - 1.0 EN 12177 1998
EN 238 | 996

Oxygen content (8) Y m/m - 2.7 EN 1601 1997
pr. EN 13132 998

Oxygenates () EN 1601 1997
pr. EN 13132 908

- Methanol, stabilising agents must be added | % viv - 3

- Ethanol, stabilising agents may be necessary | %o vy - 5

- Iso-propvl alcohol B vy - 10

- Tert-butvl alcohol Yo viv - 7

- Iso-butvl alcohol o wiv - 10

- Ehters contating 5 or more carbon atoms per | % viv - |5

molecule

Other oxyvgenates () T vl - 10

Sulphur content (V) me'kg - | 50 EN ISO 14596 908
EN ISO 8734 9935
EN 24260 994

[ead content g - 0.005 EN 237 996




98/70/EC

(1) The values quoted in the speci

products

Jeation are 'true values'. In the establishment of their mit values the term of 150 4239 "Petroleum

- Determimation and application of precision data in relation to methods of test'. have been applied and in fixing a minimum value, a
minimum difference of 2R above zero has been taken into account (R = reproducibility). The results of individual measurements shall be
mterpreted on the basis of the eritenia described in 150 4239 (pubhished in 1995),

(2) The summer period shall begin no later than 1 May and shall not end before 30 September. For Member States with arctic conditions
the summer period shall begin no later than 1 June and note end before 31 August and the RVP 15 limited to 70 kPa.

(3 The content of oxyvgenate compounds shall be determined in order to make the corrections according to clause 13.2 of ASTM D
| 3191995,

() When Ethyl-tert-butyl ether (ETBE) is present in the sample. the aromatic zone shall be determined from the pink brown ring
downstream of the red ring normally used in the absence of ETBE. The presence or absence of ETBE can be concluded from the analysis
deseribed in note 3.

(3) For the purpose of this standard ASTM D 1319:1995 shall be applied without the optional depentanisation step. Therefore clauses 6. 1.
101 and 14.1.1 shall not be apphed.

() In cases of dispute, EN 12177:1998 shall be used.

(%) In cases of dispute, EN 1601:1997 shall be used.

%) Other mono-alcohols with a final distillation point no higher than the final distillation point laid down in national specifications or,

where these do not exist, inindustrial specifications for motor fuels.

“_DJ In cases of dispute EN IS0 145396: 1998 shall be used.

(&) Except for unleaded petrol regular (minimum motor octane number (MON) of 81 and a minimum researc
A1) for which the maximum olefin content shall be 21 % v/v. These limits shall not prec
State of another unleaded petrol with lower octane numbers than set out in this Annex.

1 octane number (ROMN) of
ude the introduction on to the market of a Member




Law10.203
22vol = 1vol Ethyl Anhydrous Alcohol
PORTARIA 2

Law10.203

Law10.203

Article 9 : Ethyl Anhydrous Alcohol

Paragraph 1;

I+

Paragraph 2




Ethyl Anhydrous Alcohol

PORTARIA 309

SPECIFICATION
CHARACTERISTICS | UNIT |Regular Gasoline | Premium Gasoline METHOD
AType | CType | AType | CType ABNT ASTM

Color - (1) (2 (1) (2

Appearance - 4) (4) 4) (4) Visual (3)
Ethyl Anhydrous %vol. 1 max 22 1 max. 22 NBR 13992
Alcohol AEAC (5) (6) 5) (6)
Ethyl Anhydrous Alcohol Law10.203




Ethyl Anhydrous Alcohol AEAC)
Ethyl hydrous Alcohol AEHC)
PORTARIA 2
Properties Units Limit Standard
AEAC AEHC ABNT | ASTM (1)
Appearance - (2) (2) Visual
Color - (3) (3) Visual
Total acid (as acetic acid) mg/L 30 30 9866 D 1613
Electrical conductivity max uS/m 500 500 10547 D 1125
Density at 20 degree Celsius kg/m3 791.5 max |807.6 —811.0 5992 D 4052
(4)
Alcohol content INPM 99.3 min 92.6 —93.8 5992 -
(4)
pH - - 6.0-8.0 10891 -
Sediment by evaporation max (5) | mg/100mL - 5 8644 -
Hydrocarbon content max (5) % vol. 3.0 3.0 13993 -
Ethanol content min (6) % vol. 99.3 92.6 - D 5501
lon of chloride max (5) mg/kg - 1 10894 / D 512 (7)
10895
lon of sulphate max mg/kg - 4 10895 / -
12120
Iron max (8) mg/kg - 5 11331 -
Sodium max mg/kg - 2 10422 -
Cooper max (9) mg/kg 0.07 - 10893 -

10



26

max.2.3wth%

001-149

30

26

11



Fuel Characteristics of Korea Apr. 2002
1. Gasoline (Maker : SK)
Regulation
~2001 2002~

Specific gravity (15/4degC) -
Research Octane Number (RON) 92.0~93.9 -
Reid vapor pressure, max (@37.8degC) kPa 82 70(+2)
Distillation Initial boiling point, (IBP) degC -

10%, max (T10) degC 70 -

50%, max (T50) degC 125 -

90%, max (T90) degC 175 -

Final boiling point, max  (EP) degC 225 -

Residue, max (RES) vol % 2 -
Aromatic content, max vol % 50 -
Benzene content, max vol % 5 1.5(¢:2)
Olefins content, max vol % 23 18
Phosphorous content, max g/l 0.0013 -
Lead content, max g/l 0.013 -
Sulfur content, max wt. ppm 130 -
Oxygen content wt. % 1.3~2.3 | 1.0~-2.3
Copper strip corrosion test, max 50degC, 3hrs 1 -
Gum existence, max mg/1007? 3 -
Oxidation, min min 480 -
Water & sediment content, max vol % 0.01 -
VI/L ratio, max (@51degC) 20 -

(*1) : Jun. 1st ~ Aug. 31st
(*2) : Below 1.0 from Jan. 1st, 2005

Government's Standpoint about Alcoholic Fuel

- Currently impossible to sell alcoholic or gashol fuel.

12



