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Abstract
Oxygenates commonly used include various

alcohols and aliphatic ethers to satisfy the oxygen
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content in the gasoline specification by EPA.
However, for the suggested carcinogenicity, MTBE
was or will be prohibited to use as gasoline
oxygenated additives in USA and the other countries
in the world. In order to decrease air pollutants
emission from the exhaust of motor vehicles and
increase the combustion efficiency, legislation were
enacted by EPA in Taiwan and other countries to find
safer additives in gasoline fuel to reduce CO, NOX,
and other toxic pollutants. The major potential
alternatives to MTBE are oxygenated emulsified
additives which is a surfactant blended with water to
form emulsion gasoline. The purpose of this research
is to investigate the effect of 95-leadfree gasoline
(95-LFG) and E3 on gaseous pollutants including CO,
NOx, HC, PAH and particle-bound PAH emission
from five 4-stroke passenger cars respectively,
operated on a dynamometer under FTP-75 and
Highway transient mode. Twenty-one individual
PAHs  will be analyzed by a gas
chromatography/mass spectrometer (GC/MS). In this
study, E3 would emit more total PAHs
concentration than 95-LFG engines did, however,
BaPeq will be depleted by using E3 gasoline engines
under FTP-75 modes. However, for the transient
mode of highway, a quite small depletion for 4
various cars, only one cars would raise its emission

PAH factors.
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F 1 AR Bl F A 2 B A

AR A B L AT ik
95 474,74 (G95) B A A (E)

% F @155 C (kg/L) | 0.7554 0.7688 ASTM D4052
2k Freid (RON) | 95.5 9.1 ASTM D2699
T XA AR (KPa) 52.4 52.1 ASTM D5191

| Paraffines (Vol%) 41.96 42.36 ASTM D6730
ﬁi Oleffines (Vol%) 9.59 6.83 ASTM D6730
{’i Naphthenes (VoI%) | 5.24 4.47 ASTM D6730
:fr Aromatics (Vols) | 33.94 435 ASTM D6730

Benzene (Vol%) 0.51 0.67 ASTM 6730
B eE (Wt%) 0.00 2.9 ASTM D4815-E
#7248 (cal/g) 10775 10198 ASTM D240
HEAE (W%) 1.59 - ASTM D4815-E
& 2. AR EaE A EAH
AR EWB I | FAT R | RO PR (& 1) HECED | BT
#1 o (84-87 %) Toyota (g Vaa) Exsior (i £) | 84.10.07 2WD
#2 Volvo (5 %) 850GLE (s 4z) | 85.02.06 | 2WD
#3 Suzuki (4 K) Jimmy (8 &) | 89.06.20 4WD
#4 =F(88 ) Nissan (B %) Sentra (B &) 94.05.31 2WD
#5 = HF e Mitsubishi (= %) | Grunder (B &) | 95 2WD
k3. FRPBRI EAEE A G5 i GISE3 = PAHs % BaPeq #E# i ( FTP-75)
Ju B 875,08 (G95) E3 'B45 44 (E3)
R 30 Total PAHs Total BaPeq Total PAHs Total BaPeq
(ug/Nm3) (ug BaPeg/Nm3) (ug/Nm3) (ug BaPeg/Nm3)

#1 Toyota 331.71 17.56 4409.59 19.76

#2 Volvo 1430.58 28.73 6210.41 79.59

#3 Suzuki 522.68 12.21 4571.36 20.75

#4 Nissan 4866.76 197.93 70.93 0.63




k4. R R4 R G95 ¥ GISE3 % mg/km A mg/L-Fuel #E#% %% ( FTP-75)

Ju B f45 4,70 (G95) E3 /m#iaid(E3)
A Hpr A B4z e Win @ A2 B4z e
mg/km mg/L-Fuel mg/km mg/L-Fuel
#1 Toyota 7.51 91.23 77.8 921
#2 Volvo 32.1 282 170 1471
#3 Suzuki 7.8 90.6 61.6 711
#4 Nissan 97.9 1174 1.16 13.24

% 5. RERIR EFEEH G5 ¥ GOSE3 = ug/km & ug/L-Fuel HEik 1% ¥ ( HWFET)

JuF 4% 4 5,70 (G95) E3 /m#% 4 e (E3)
K 4w By P AL B4k 46 BAL AL B
ug/km ug/L-Fuel ug/km ug/L-Fuel
#1 Toyota 6410 100576 1077 16514
#2 Volvo 3297 45861 829 11212
#3 Suzuki 3187 51949 60120 964936
#4 Nissan 1163 20087 460 7509
#5 Mitsubishi 6375 85681 1058 14180




US test cycles

a b [ d
Test cycle FTP75 SCO03 uUSso6 Highway
Cycle distance: 17.87 km 5.76 km 12.87 km 16.44 km
Cycle duration: 1877 s + 594 s 600s 765s

600 s Pause
Average cycle speed: 34.1 km/h 34.9 km/h 77.3 km/h 77.4 km/h
Maximum cycle speed: 91.2 km/h 88.2 km/h 129.2 km/h 96.4 km/h

a
k;"éfg ct phase* s phase* engine off ht phase*

600 s 505 s

km/h
120 F

60

ct phase™ engine off SCO3

km/h
120

60

765 s

* ct Transition phase; s Stabilized phase, ht Hot test
Phases with exhaust-gas collection
seeeee Conditioning (instead, other driving cycles can also be used here)
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Test layouts

a For US Federal Test (shown here with venturi system), b For European test (shown here with rotary-
piston compressor).

1 Brake, 2 Rotating mass, 3 Exhaust gas, 4 Air filter, 5 Dilution air, 6 Cooler, 7 Test-sample venturi nozzle,
8 Gas temperature, 9 Pressure, 10 Venturi nozzle, 11 Fan, 12 Sample bag, 13 Rotary-piston blower,

14 To discharge.

ct Exhaust gases in transition phase, s Exhaust gases in stabilized phase, ht Exhaust gases from hot test.
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