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Abstract — A study of the property of Indolene-Methanol Plus High Alcolhols (MPHA) has been com-
pleted. The study invested the measurement of fuel properties. The fuel properties investigated are distillation
characteristics, heating value, flash point, specific gravity and water tolerance. The alcohol concentration was
varied from O to 100 percent by volume in clear Indolene. The measurement of fuel properties indicated that,
in general, Indolene-MPHA blends have higher water tolerance, similar specific gravity, similar flash point
and different distillation characteristics compared to Indolene-Methanol blends.
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Table 1. Distillation temperature (°C).
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Fig. 1. Distillation properties of pure fuels.
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Fuel IBP 5 10 20 30 40 50 60 70 80 90 95 EP % REC %RES.+REC. % LOSS
Methanol 146 148 148 148 148 148 149 149 149 149 149 149 150 99.5 99.5 0.5
1014+90m 140 146 147 148 149 149 149 150 150 150 150 152 344 985 99 1.0
201+80m 128 134 142 147 148 149 149 150 150 151 152 153 352 98 98.5 15
40I+60m 116 132 138 142 145 146 148 149 150 151 152 342 378 985 99.5 0.5
601+40m 116 124 132 137 140 144 146 147 148 264 324 354 380 97 98 2.0
80I+20m 119 130 134 137 142 148 186 224 252 292 332 342 380 98 99 1.0
Indolene 116 166 184 201 210 222 236 252 274 312 343 362 398 98 99.5 0.5
10I+90MPHA 143 150 151 154 155 156 156 158 162 169 201 222 280 98.5 99 1.0
20I+80MPHA 134 144 148 152 154 156 158 160 166 194 250 348 375 98 99 1.0
40I+60MPHA 118 137 142 147 150 153 156 160 165 177 216 236 364 98 99 1.0
601+40MPHA 116 130 134 142 147 150 154 161 191 240 328 354 382 98 99 1.0
80I+20MPHA 113 128 134 140 147 160 204 234 258 302 340 368 400 97.5 98.5 1.5

MPHA 152 154 154 155 156 157 158 160 164 172 200 220 240 99.5 100 0.0
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Fig. 2. Distillation properties of 20% Alcohol blends.
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Fig. 3. Distillation properties of 40% Alcohol blends.
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Fig. 4. Distillation properties of 60% Alcohol blends.
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Fig. 5. Distillation properties of 80% Alcohol blends.

Fig. 2~Fig. 5% Indolene, Indolene-Methanol Z&]32
Indolene-MPHA Q258 ZHEXNL Lehd Ao}, o
= AA FRIAL 4F 38 o) oake e
o} 65.6°C o[3tell A m[u]aA] doufar gl wehgo]
25 dAg BlFPYe RE TR e Re
A3t glet. AAwkE]) E3HEe] 52494 Indolene-MPHA
E3¥EL Indolene-Methanol EFEF v|wgd AL
Indolene o] 7o}, S5k Al APl 4L u}
2= 238 48 5, ) viAL Hd 109,
50%1™, HF HSHE Al 50%, Hx 90%A A=
8 B4& 29 g HEAY TFS AR P9
A 257} S0°CERE 70°C 714 Hd) 10%0)2 &%
7} 76.7°CAME A 50%, %7} 110°CAlA 121.1°C
7R Hd 50%, 185°ColA 190°CAR= &3 90% W
3gict, 2|y #3332 2250 9&Eka gl

E 4 50% olFHEEIE <F 20004 2574X] dAE ]
SEE ool ZR/e] FF e glelA Indolene-
Methanol -E31Eo)) 3} o]fo] )&}, 28}, Fig. 2
AY 20%2] $F EZEo| 74 I= el gl Fig.
3eA 40%2) AF EREL FE FEF I 9)
=} 228 MPHAS AMslr| Hsiae &3 32
10%7HA &8s HZAFE o] 7isslob g

FRAe e el s QA A of
wE JEE vjAR R AP 9l

Atz oz Hae) YrhaFol Hgk BAEAL
9] SaeE M UEHE HEE Yehis AL 2v
S =

2 d5e] YA gt BAEAL 0~20%7}
gt d29 0-20%9] & A YA TS
7FesH AR 2 XA H) o} 2 A (vapor-lock)
Al do7)= o] HYE .



A2t A Q229 Indolene-MPHAS] A-goll B3 A1) - Indolene-MPHA =29 BAX B4 - 187

20
. —a— INDO + METH
g —@— INDO + MPHA|
§ 15
k=)
£ al
S R
%’ 10 \‘r\t —
£ g |
$ ]
5 S
<
5
F

0
0 10 20 30 40 50 60 70 80 90 100
Fraction of Alcohol (%)

Fig. 6. Measured higher heating values Indolene-
Alcohol blends.
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Fig. 7. Measured and calculated higher heating val-
ues Indolene-MPHA blends.
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Fig. 8. Water tolerance of Indolene-Alcohol blends.
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Fig. 9. API gravity of Indolene-Alcohol blends.
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Fig. 10. Specific gravity of Indolene-Alcohol blends.
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Fig. 11. Stoichiometeric air to fuel ratio of Indolene-
Alcohol blends.
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