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Abstract : As the interest on the air—pollution is gradually rising up at home and abroad,
automotive and fuel researchers have been working on the exhaust emission reduction from vehicles
through a lot of approaches, which consist of new engine design, innovative after—treatment
systems, using clean (eco—friendly alternative) fuels and fuel quality improvement. This research has
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brought forward two main issues :

B LR

exhaust emission and PM (particulate matter) particle emissions

of gasoline vehicle. Exhaust emission and PM particle of automotive had many problem that cause
of ambient pollution, health effects. In addition, researcher studied the environment problems of the
MTRBE contained in the fuel as oxygenate additives. The researchers have many data about the
health effects of ingestion of MTBE. However, the data support the conclusion that MTBE is a

potential human carcinogen at high doses.

Based on the oxygenated fuel additive types (IMTBE, Bio—ETBE, Bio—ethanol, Bio—butanol), this
paper discussed the influence of oxygen contents on gasoline fuel properties and evaporative
emission characteristics. Also, this paper assessed the acceleration and power performance of

gasoline vehicle for the fuel property.
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MTBE (Methyl —Tertiary  Butyl Ether), Bio—ETBE (Ethyl Tertiary Butyl Ether),

Bio—ethanol, Bio—butanol, Research Octane Number, RVP (Reid Vapour pressure),
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Table 1. Volume Ratio (%) by Oxygenated Fuel Additive Type

Onpgein MTBE Bio—ethanol Bio—ETBE Bio—butanol
Weight %
0.8 4.40 2.15 5.10 3.40
23 12.55 6.18 14.58 9.75

Table 2. Weight Ratio (%) by Oxygenated Fuel Additive Type

Fuel type Sub—oc.tane MTBE Bio—ethanol Bio-ETBE Bio—butanol
gasoline
0.8 wt% 1.11 1.18 1.17 1.14
Onygen | L4W% | 1.69 1.76 1.75 1.67
Weight % | 2 3 w9 2.62 2.60 2.74 2.79
2.7 wt% 3.06 3.06 3.10 2.97
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Table 3. Fuel Specifications and Test Method of Petroleum Motor Gasoline

Fuel type NO.1 (Regular) | NO.2 (Premium) Test Method
Octane number (RON) 91t ~94| 941 KS M 2039
10 vol%, max. 701
o 50 vol%, max. 1251
Dl“gg“"“ 90 vol%, max. 175 ASTM D 86
End Point, max. 2251
Residue, vol%, max 201
Water & Sediment, vol%, max. 0.01/ KS M 2115
Copper Strip Corrosion (50°C, 3h) 1) KS M 1SO 2160
Vapor Pressure (37.8°C, kPa) “ N\fgrftse;“mﬁ 149‘2; %, KS M 18O 3007
Oxidation Stability (min) 4801 KS M 2043
Wiashed Existent Gum (ng/100mL) 51 KS M ISO 6246
Sulfur Content (Mass mg/kg) 50| KS M 2027
Color (Recognizable Color) Yellow Recognizable Color
Lead Content (g/L) 0.013} KS M 2402
Phosphorus Content (g/1) 0.0013} KS M 2403
Aromatics Content (Volume %) 30201 KS M 2407
Benzene Content (Volume %) 1.0} ASTM D 5580
Olefin Content (Volume %) 182D ADTM D 6296
Oxygen Content (Weight %) 051 ~23] (Winter : 1.0t ~23])) | KS M 2408/ASTM D 4815
Methanol Content (Weight %) 0.1} KS M 2408/ ASTM D 4815
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Fig. 1. Experimental Data at Vehicle
Acceleration and Power Performance
Test.
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Fig. 2. Octane Number (RON) of Oxygenated
Additive Fuel
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Table 4. Distillation Range by Oxygenated Fuel Additive Type
Oxygen content (0.8 wt%) Oxygen content (1.4 wt%)
Fuel type Sub-octane
MIBE | Ethanol | ETBE [Buthanoll MTBE | Ethanol | ETBE (Buthanol
10% evaporated (C) | 70} 58.6 587 | 53.7 | 615 | 60.5 | 59.1 | 528 | 61.2 | 60.3
50% evaporated (C) [125 | 96.2 93.1 | 953 | 945 | 944 | 90.3 | 939 | 922 | 93.0
90% evaporated (C) [175 | 162.7 161.9 | 163.5 | 162.2 | 163.1 | 163.1 | 162.6 | 162.5 | 161.1
Final point (C) |225] 197.1 197.4 | 197.4 | 197.7 | 197.8 | 196.7 | 196.8 | 195.2 | 196.2
Oxygen content (2.3 wt%) Oxygen content (2.7 wt%)
Fuel type Sub—octane
MIBE | Ethanol | ETBE |Buthanoll MTBE | Ethanol | ETBE (Buthanol
10% evaporated (C) | 70 | 58.6 577 | 53.7 | 614 | 628 | 569 | 545 | 613 | 618
50% evaporated (C) |125} 96.2 859 | 91.8 | 889 | 949 | 832 | 914 | 879 | 944
90% evaporated (C) [175 | 162.7 162.1 | 162.8 | 161.8 | 163.2 | 161.6 | 163.2 | 161.0 | 162.6
Final point (C) |225] 197.1 195.6 | 197.5 | 1954 | 195.7 | 193.4 | 195.3 | 195.0 | 196.6
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Table 5. Weight Ratio (%) by Oxygenated Fuel Additive Type

MTBE 0.8 wt % MTBE 2.3 wt %
Fuel type Bio—ETBE | Bio—butanol | Bio—ethanol | Bio—ETBE | Bio—butanol | Bio—ethanol
0.8 wt %) 08wt%) | (0.8 wt%) Q3wt%) | Q3wt%) | 2.3wt%
Ratio (%) 23.5 17.7 23.5 4.4 ANX: 39.13

Table 6. Acceleration and Power Performance by Oxygenated Fuel Additive Type

Oxygen content (0.8 wt%) Oxygen content (2.3 wt%)
Fuel type Sub—octane
MTBE |Ethanol| ETBE |Buthanol| MTBE |Ethanol| ETBE |Buthanol
Acceleration (sec) 10.58 10.48 | 10.49 | 10.36 | 10.37 | 10.23 | 10.15 | 10.22 | 10.21
Power (kW) 80.779 | 81.684 | 82.345 | 82.265 | 82.341 | 84.136 | 84.156 | 83.616 | 83.188
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