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Abstract

The purpose of this research is to investigate the
effect of fuel type and mixture composition on PAHS
emisson from a single-cylinder motor engine
operated on a dynamometer. Research octane number,
92- and 95-leadfree base gasolines (92- and 95-LFBG)
were used as base power-fuel, which were premixed
with Alkylate in different fraction by volume. The
engine was simulated for the idling condition and for
the cruising speeds, 30 and 50 km/hr, at different
operation loadings. The emission characteristics of
twenty-one individual PAHs in the exhaust, fuels also
were determined. Engine exhaust samples were
collected by a PAH sampling system, and 21
individual PAHs were analyzed by a GC/MSD. A
genera trend today in gasoline reformulation is to
replace the most dangerous groups of hydrocarbons
with less hazardous one, i.e. arenas (aromatic
hydrocarbons) and alkenes (olefins) are replaced with
alkanes (paraffins). Alkylate isaliquid made up of C;
to Cy akanes, that is low in undesirable components
such as sulfur, benzene, and total aromatics. In this
study, the effect of alkylates adding in gasoline might
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emit less pollutants from the tall pipe of
single-cylinder motor engines. However, adding
akylate in 92- and 95-LFBG emitted more PAHs
than 92- LFG. and 95-LFG.
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Figure 4. The correlation of total-PAH concentrations
by five motor engines to aromatic content
infivefuels.



Table 1. Specifications for tested motor fuels.

Specifications :?F' il

(92LFG) [(95LFG) 92A1 92A2 92A3 95A1 95A2 ASTM
Density @ 15°C (g/mL) Report 0.7386 | 0.7425 0.729 0.7483 | 0.7425 D5002
Octane No.(ROM) 92 95 93.1 93.8 94.5 95.1 96.1 D2699
Color Blue Yellow Yellow | Yelow | Yelow | Ydlow | Yellow Visual
RVP@ 37.8°C (KPa) 61.3 53.0 49.0 448 53.8 47.6 D5191
S S 240 D525
278 El mg/100mL > 4 2 2.6 2.6 3.8 34 D381

| AREE R (°C) 37.8 38.5 395 36.7 38.3 D86

10 Vol.% 70 55.1 60.0 63.1 55.1 60.2 D86

50 Vol.% 121 100.3 97.9 98.9 100.3 101.6 D86

90 Vol.% 190 163.4 157.8 151.6 163.4 161.0 D86

End point 225 208.8 203.8 202.6 208.8 209.4 D86

AR B V01.% 2 13 14 14 2 14 D86
5% Bl vol.% 1 0.28 0.33 0.29 0.28 0.23 D3606
' Aromatics 30.7 26.3 235 37.0 32.2 D4420

Table 2. Mean PAHs concentrations (ug/Nm?) in engine

exhaust (n=3) operated using five gasolines.

Table 4. Mean PAHs Emission Factors (pg/L-Fuel)
in engine exhaust (n=3) operated using

PAHS Tested Fuels five gasolines.
92A1 92A2 92A3 95A1 95A2 Tested Fuels
Nap 2170 1590 1570 2550 2830 PAHs | 92A1 92A2 92A3 95A1 95A2
AcPy 394 593. 423 444 466 Nap 23580 13660, 14810, 29600, 23900
Acp 17.7 28.1 22.5 28 27.9 AcPy 4150 4810 3590 5570 3900
Flu 13.8 39.0 29.4 31.2 8.89 Acp 181 222 184 335 230
PA 13.1 43.8 22.0 46.1 47.78 Flu 125 281 209 471 72.8
Ant 7.16 11.6 7.82 11.2 12.6 PA 109 303 144 525 350
FL 6.71 20.8 10.8 17.7 219 Ant 58.9 82.9 52.6 121 925
Pyr 27.2 45.8 33.9 42.3 55.0 FL 53.7 145 69.8 187 154
CYC 8.26 28.3 11.4 3.7 6.38 Pyr 213 336 226 438 391
BaA 0.34 1.15 0.68 1.21 1.35 CyC 60.3 197 71.9 35.8 48.1
CHR 1.52 1.52 1.42 0.76 0.76 BaA 2.63 8.34 4.75 11.5 9.66
BbF 0.11 0.34 0.32 0.82 1.91 CHR 10.4 11.3 9.17 8.68 6.15
BkF 0.16 0.48 0.40 0.42 0.86 BbF 0.75 227 2.08 10.9 12.7
BeP 0.18 0.42 0.33 0.59 0.76 BkF 0.66 3.04 2.58 3.34 5.92
BaP 0.15 1.03 0.77 1.47 1.18 BeP 0.64 3.09 2.10 7.61 5.25
PER 0.15 0.28 0.14 0.19 0.06 BaP 0.83 6.91 4.92 17.7 8.27
IND 0.03 0.26 0.18 0.74 0.88 PER 1.14 1.58 0.97 1.61 0.50
DBA 0.11 0.14 0.72 0.08 0.17 IND 0.21 1.83 1.14 7.69 5.97
BbC 0.004 0.004 0.004 3.06 2.95 DBA 1.02 1.59 4.75 1.24 1.34
BghiP 0.72 1.29 0.82 0.23 0.78 BbC 0.05 0.04 0.03 31.6 22.0
COR 0.43 1.05 1.18 2.51 2.79 BghiP 5.62 10.7 5.60 3.12 6.65
Total 2660 2410 2130 3180 3690 COR 3.67 7.85 7.65 25.83 20.9
Total 28560 20100 19400 37400, 29200

Table 3. Mean BaPeq concentrations (ug/Nm®) in engine
exhaust (n=3) operated using five gasolines.

Table 5. Mean BaPeq emission factors (ug/L-Fuel) in

TEF Tested fuels engine exhaust (n=3) operated using five gasolines.
92A1 | 92A2 | 92A3 | 95A1 | 95A2 5 S Tested Fuels
TFE=0.001 | 2.64 2.36 211 3.16 3.46 - 92A1 | 92A2 | 92A3 | 95A1 | 95A2
TFE=0.01 0.09 0.14 0.10 0.12 0.14 TFE=0.001 284 19.8 19.2 37.1 29.0
TEF=0.1 0.05 0.21 0.16 0.32 0.50 TFE=0.01 0.75 1.05 0.67 1.33 1.05
TEF=1 0.21 1.15 1.49 1.49 1.35 TEF=0.1 0.43 1.55 1.05 3.35 3.42
Total 2.99 3.86 3.86 5.09 5.45 TEF=1 1.85 8.49 9.67 19.0 9.61
Total 314 30.8 30.6 60.7 43.1




