TaBLE 1: Properties of used additives.

Additive Gasoline Ethanol  Isopropanol  Diisopropyl ether ~Cerium oxide Iron oxide
Chemical formula C;-Cy, C,H,OH C,H,O C,H,,OH CeO, Fe,0,
ASTM standard SAE J312 NOV2010  D5501 D770 — D3801 —
Density (kg/m®) 750 789.30 803.60 725 7.22g/cm’ 5.25
Kinematic viscosity (mmzls) 0.6 1.08 1.32 0.00027 - —
Flash point ('C) -45 to -38 13 22 28 — —
Melting point ('C) — — -126 — 2400 1597
Boiling point ('C) 25-215 78.32 97.22 69 3500 2623
Fire point ('C) — 2082 B - — —
Auto-ignition temperature ('C) 247-280 365 371 443 - -
Octane number 91 109 112 129 — —
Molar mass (g/mol) 114.15 46 60.09 102.18 172.115 159.687
Latent heat of vaporization (k]/kg) 380-400 938 286 131 — —
Lower calorific value (M]/kg) 44 27 — — — —

TasLE 3: The experimental values of modified and blended fuel properties, engine performance, and emissions results.

Diisopropyl ether ~ Type of metal

Alcohol type Alcohol percentage (%) Particles percentage (%) Throttle (%) Engine speed (rpm)

Run percentage (%)  particle additive CO CO, HC NOy Power (kw)
X, X, X, X, X, X, X,
1 i-Propoanol 5 3 Fe,0, 15 40 2000 16 76 69 599 20.77
2 i-Propoanol 10 5 CeO, 1 30 2000 262 73 76 358 16.46
3 Ethanol 10 3 Fe,0, 1 40 2000 2 78 68 611 21.7
4 Ethanol 5 5 CeO, 15 30 2000 18 82 66 611 16.31
5 i-Propoanol 5 3 CeO, 1 40 1500 183 8 67 556 16.83
6 Ethanol 5 5 Fe,0, 1 30 1500 234 82 75 448 14.57
7 i-Propoanol 10 5 Fe,05 1.5 30 1500 207 83 70 533 14.29
8 Ethanol 10 3 CeO, 1.5 40 1500 168 82 62 616 17.5
9 — — — — — 30 1500 325 75 65 264 14.43
10 — — — — — 30 2000 314 74 66 344 15.94
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