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Abstract

The purpose of this research is to investigate the
effect of fuel type and mixture composition on
PAHs emission from a single-cylinder motor engine
operated on a dynamometer. Research octane
number, 95-leadfree base gasoline (95-LFBG) were
used as base power-fuel, which were premixed with
3 Alternative Oxygenated Additives (MTBE, TAME,
and Alcohol) in different fraction by volume (3%
and 10%). The engine was simulated for the idling
condition and fo6r the cruising speeds, 30 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 individua PAHs were analyzed by a
GC/MSD.

The effect of MTBE content on PAH emission
concentration and factor in 95-LFBG engine is
lowest than TAME and alcohol. It is obvious that
increase the oxygen content will decrease the PAH
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emission, however, alcohol may not be the better
oxygenated additives than TAME and MTBE on
single-cylinder motor engines.

Keywords: Oxygenated Additives, TAME, PAHS,
Motor Engines
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Table 1. Mean PAHs concentrations (ug/Nm°) in engine exhaust(n=3)

Tested fuels
0 km/hr km/hr 0 km/hr km/hr
MTBE | TAME | Ethanol | MTBE | TAME| Ethanol | MTBE | TAME |Ethanol | MTBE | TAME | Ethanol
3% 3% 3% 3% | 3% 3% 0% | 10% | 10% | 10% 10% 10%
PA
PNm® | pg/Nm® | pg/Nm® | pg/Nm® | pg/Nm® | pg/Nm® || pg/Nm® | pg/Nm® | pgNm® | pg/Nm® | ug/Nm® | pg/Nm®
Nep 483 | 2389 | 3486 | 354 | 781 | 6547 30.2 311 | 1885 | 615 6265 3199
Acpy 210 | 799 225 | 205 | 184 137 78.4 203 | 425 | 103 691 215
Acp 322 | 6.99 224 | 254 | 159 | 113 662 | 163 | 378 | 877 61.9 22.5
Flu 724 | 102 453 | 264 | 241 | 203 101 | 198 | 598 | 120 142 51.9
PA 951 | 931 335 | 622 | 219 | 227 158 | 189 | 9.06 | 148 161 52.8
Ant 215 | 216 745 | 163 | 601 | 5.29 369 | 407 | 231 | 387 48.2 18.2
AL 547 | 565 899 | 150 | 122 | 69 126 | 154 | 430 | 110 65.2 17.9
Pyr 101 10.0 156 | 241 | 209 | 9.90 247 | 298 | 689 | 184 122 28.2
cve 115 12.6 203 | 119 | 203 | 451 324 123 | 575 | 120 271 11.2
BaA 6.03 | 205 232 | 400 | 435 | 254 334 | 564 | 169 | 370 11.6 341
CHR 485 | 157 183 | 296 | 344 | 185 263 | 48 | 121 | 2.9 9.93 2.53
BbE 398 | 153 187 | 340 | 454 | 2.38 241 | 734 | 134 | 3.36 13.2 3.15
BKE 337 | 132 158 | 214 | 2.83 | 1.97 212 | 638 | 106 | 219 11.7 2.06
Bep 936 | 278 427 | 656 | 108 | 4.90 574 | 213 | 208 | 585 386 5.27
BaP 6.47 | 1.92 283 | 468 | 731 | 333 360 | 145 | 159 | 447 26.3 3.79
PER 494 | 1.99 255 | 649 | 629 | 340 400 | 853 | 161 | 457 14.4 371
IND 805 | 2.38 338 | 985 | 189 | 761 473 | 233 | 179 | 975 415 6.18
DBA 138 | 107 110 | 217 | 259 | 185 119 | 143 | 102 | 222 2.34 1.79
BbC 536 | 2.36 240 | 496 | 496 | 342 243 | 604 | 185 | 4.98 10.3 3.67
Bghip | 288 | 48 740 | 424 | 108 | 304 14.7 119 | 231 | 426 205 12.9
COR 114 26.3 388 | 227 | 494 165 57.9 459 | 759 | 261 808 453
Total 1164 | 2576 | 3944 | 817 | 1051 | 6993 319 | 1418 | 1991 | 594 9020 3711
Table 2.Mean BaPeq concentrations (ug/Nm°) in engine exhaust(n=3)
Tested fuels
3% 10%
MTBE TAME Ethanol MTBE TAME Ethanol
TEF=0.001 0.83 1.70 5.40 0.37 4.71 2.80
TEF=0.01 0.66 0.70 0.32 0.41 2.25 0.23
TEE=0.1 8.37 3.54 2.87 3.80 25.7 1.88
TEE=1 7.35 6.44 4.55 5.74 22.3 4.09
Total 17.2 12.4 131 10.3 55.0 9.01




Table3. Mean PAHs Emission Factors (ug/L-Fuel) in engine exhaust (n=3)

Tested fuels

0 km/hr km/hr 0 km/hr km/hr

MTBE | TAME | Ethanol | MTBE| TAME | Ethanol || MTBE | TAME| Ethanol | MTBE | TAME | Ethanol

3% 3% 3% 3% 3% 3% 10% 10% 10% 10% 10% 10%

PA Ho/L-Fuel | pg/L-Fuel | pg/L-Fuel |pg/L-Fuel | pg/L-Fuel Hg/L-Fuel Hg/L-Fuel | pg/L-Fuel | pg/L-Fuel Hg/L-Fuel Ho/L-Fuel Ho/L-Fuel

9239 | 46004 | 65285 | 2861 | 630 | 53076 | 580 | 5989 | 36299 | 496 | 49652 | 25838

Nap
Acpy 403 | 1538 | 4210 | 166 | 1486 | 1108 || 1505 | 3916 | 819 832 5474 | 1736
Acp 616 | 135 | 420 | 205 | 128 91.7 127 | 314 | 728 | 70.7 490 182

Flu 1385 | 196 | 849 | 213 | 194 165 194 | 382 | 115 96.7 | 1124 419

PA 1820 | 179 627 50 176 184 303 | 364 | 175 119 1275 426

Ant 411 | 415 | 140 | 132 | 485 42.9 709 | 784 | 444 | 31.2 382 147

FL 1047 | 109 168 | 121 | 98.3 56.4 242 | 296 | 829 | 891 517 144

Pyr 1942 | 192 | 293 | 194 | 169 80.3 475 | 574 | 133 148 968 228

cyc | 2195| 242 | 549 | 963 | 164 36.6 623 | 2366 | 111 96.7 | 2148 | 90.7

BaA 115 | 395 | 435 | 323 | 350 206 || 642 | 109 | 325 | 29.8 91.8 27.5

CHR 928 | 302 | 344 | 239 | 277 150 || 506 | 934 | 233 23.8 78.7 205

BbE 76.1 | 295 | 350 | 275 | 36.6 193 || 463 | 141 | 257 | 271 104 254

BKE 646 | 254 | 296 | 17.3 | 228 160 || 408 | 123 | 205 17.6 92.4 16.7

BeP 179 | 535 | 799 | 530 | 86.8 39.8 110 | 410 | 401 | 471 306 42,5

BaP 124 | 370 | 53.0 | 37.8 | 58.9 270 || 69.2 | 280 | 30.7 | 36.1 208 30.6

per | 945 | 383 | 47.7 | 524 | 507 | 275 || 768 | 164 | 311 | 368 | 114 | 300

IND 154 | 457 | 634 | 79.6 | 152 61.7 90.8 | 449 | 345 78.6 329 49.9

DBA 263 | 206 | 20.7 | 175 | 209 150 | 229 | 276 | 19.6 17.9 18.5 145

BbC 102 | 454 | 449 | 40.0 | 40.0 277 || 46.7 | 116 | 356 | 40.2 81.4 29.7

Bgip | 552 | 928 | 139 | 342 | 867 | 247 | 282 |2282| 446 | 343 | 1625 | 104

cor | 2191 | 506 727 | 1834 | 3984 | 1335 || 1111 | 8835 | 146 | 2106 | 6401 366

Total | 22275 | 49599 | 73859 | 6596 | 8475 | 56692 || 6131 |27309| 38335 | 4784 | 71479 | 29968

Tabled. Mean BaPeq emission factors (pg/L-Fuel) in engine exhaust (n=3)

Tested fuels
3% 10%
MTBE TAME Ethanol MTBE TAME Ethanol
TEF=0.001 11.9 279 64.4 4.30 434 33.6
TEF=0.01 8.92 6.24 3.68 4.80 26.3 2.33
TEF=0.1 143 39.6 43.7 55.7 298 217
TEF=1 103 68.7 57.8 73.0 267 47.6
Total 266 142 170 138 634 105




