Appendix C

Gas Chromatography Data
Headspace Analysis



CHEVRON RESEARCH GASOLINE ANALYSIS Headspace

Sample Name: 6018638 API BASE GASOLINE Customer: CARR
Acquisition Date: 5-Apr-1996 Acquisition Time: 14:16
Channel #: 1 Analysis: GASOS5 Sample #: 14 Injection #: 1

**% DETAILED COMPOSITION, PERCENT **x
l. BY VOLUME

NON-
c PARA OLEF NAPH AROM UNCL TOTALS NORMAL ALKYL ALKYL CYCLO- CYCLO-
NO HC BY C # PARA I-PARA I-PARA PENT HEX
3_ 0’03 0.00 khkhkhkhkk Khkhhkhkk kkhhkk 0'03 0.03 khdkhhh hhhhkkk hhkdkkk Kkkhkkkx
4 26.98 0.36 Khkhkhkkk hhkkhkkk khkkkrhk 27.35 26_24 0.74 khkkhkkhkk hhhhhk hhkkkkk
5 32.65 7.98 0.42 **kkkk *kkkkx 41,05 6.36 26.29 *kkkkx 0.42 **xxxxx
6 13.67 2.82 1.28 1,02 **x*x%x**x 18,79 2.07 11.61 **kkwnx 1.11 0.16
7 3.93 0.81 0 72 2.48 *hkhkhk 7.94 0.47 3 45 *kkkkk 0.46 0.26
8 2.08 0.11 0 30 1.36 0.03 3.88 0.10 0 75 1.23 0.22 0.08
9 0.18 0.00 0 10 0.44 .05 0.77 0.02 0 15 0.02 0.03 0.06
10 0.05 0.00 0 00 0.10 0.02 0.17 0.00 0 04 0.01 0.00 0.00
11 0.01 0.00 0 00 0.01 0.00 0.02 0.00 0 01 0.00 0.00 0.00
12+ 0.00 0.00 0 00 0.00 0.01 0.01 0.00 0 00 0.00 0.00 0.00
TOT 79.59 12.08 2 81 5.40 0.12 100.00 35.30 43 03 1.26 2.24 0.57
2 BY WEIGHT
3._ 0.03 0.00 hkhkhkkhk Khkhkkdhk % kkkhx 0.03 0_03 khkhkhdhkhk hhkdhkhkhk Khkhkhkkh Kkokkkkk
4 24.35 0'34 Thkhkhkhkh Khhkkkdk *kkhkx 24.70 23.71 0.64 khkhkhdkhk Khkhkhkk & kokokokk
5 31.59 8.18 0.49 **kkxk *kkkkx 40,25 6.21 25,38 *kkkkx 0.49 **kkkx
6 14.00 3.04 1.49 1,39 **x%%xx 19,92 2.12 11.87 **kkxx 1.30 0.20
7 4.18 0.90 0.85 3.35 *krkkk 9.27 0.50 3.68 Fkddkdn 0.54 0.31
8 2.26 0.12 0.36 1.84 0 04 4.61 0.11 0.82 1.33 0.26 0.10
9 0.21 0.00 0.12 0.59 0 06 0.98 0.02 0.17 0.02 0.04 0.08
10 0.05 0.00 0.00 0.13 0 03 0.22 0.00 0.04 0.01 0.00 0.00
11 0.01 0.00 0.00 0.01 0 00 0.02 0.00 0.01 0.00 0.00 0.00
12+ 0.00 0.00 0.00 0.00 0 01 0.01 0.00 0.00 0.00 0.00 0.00
TOT 76.67 12.58 3.31 7.31 0 14 100.00 32.70 42.61 1.36 2.62 0.69
3 BY MOLAR
3_ 0.04 0.00 hkhkk Shkkhkdkh *kkkkx 0.04 0.04 khhkhhkhk hhkkhkhk Khkdhhkhkdk khkkkkx
4 30.61 0_45 Khkkhkhkdhk khkhkhkhkhk &kkkkoowx 31.06 29'80 0.81 Ahkhkhkdhkk hkdedkkh dkkokokk
5 31.99 8.53 0 51 *kdkkkx xkkkkx 41,03 6.29 25.70 **%kxxx% 0.51 #*xx%kxx
6 11.87 2.64 1 30 1,30 **%xx%x 17,11 1.80 10.07 H*kkknkx 1.13 0.17
7 3.05 0.67 0 63 2,65 *kkkkx 7.00 0.37 2 68 *kkkkx 0.40 0.23
8 1.44 0.08 0 23 1.26 0.02 3.04 0.07 0.52 0.85 0.17 0.07
9 0.12 0.00 0 07 0.36 0.04 0.58 0.01 0.10 0.01 0.02 0.05
10 0.03 0.00 0 00 0.07 0.02 0.12 0.00 0.02 0.00 0.00 0.00
11 0.00 0.00 0 00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00
12+ 0.00 0.00 0 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
TOT 79.15 12.38 2 74 5.65 0.08 100.00 38.39 39.90 0.86 2.22 0.51
GRP. TYPE, VOL %: P = 79.68, O = 12.09, N = 2.82, A = 5.41, Saturates = 82.50
DIENE CONTENT = 908. vol ppm AVG MW = 73.1 API GR. = 87.3 SP. GR. =0.6468
OCTANE NUMBER: (from pure values) RON = 87.5. MON = 83.2

(from blending values) RON = 90.3 MON = 84.2
CARBON-HYDROGEN RATIO =5.320 STOICH. AIR-FUEL RATIO =15.09 lbs air/lbs fuel

BTU/lb = 17925. NET, 19359. GROSS; BTU/gal = 96750. NET, 104492. GROSS
REID VAPOR PRESSURE =25.2 BROMINE NO. = 27.4



CHEVRON RESEARCH GASOLINE ANALYSIS Page 2
5-Apr-1996 14:16

6018638 API BASE GASOLINE 1GASOS

Sample 14 Injection 1

* DISTILLATION CURVES

VOL % TBP D86
0 =127, 31
5 31. 31

10 31. 31
15 31. 31
20 31. 82
25 31. 82
30 82. 82
35 82. 82
40 82. 82
45 82. 82
50 82. 82
55 88. 97
60 97. 97
65 99. 101
70 136. 136
75 140. 140
80 146. 152
85 l61. 168
90 194. 197
95. 231. 231.
100. 472. 319.

* COMPOUND DICTIONARY NUMBERS AND AREAS AS READ IN
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6018638 API BASE GASOLINE 1GASO5

Sample 14 1Injection 1

TOTAL UNCORRECTED AREA = 12344298.

NUMBER OF PEAKS READ IN = 237
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6018638 API BASE GASOLINE 1GASO5

Sample 14 1Injection 1

* DETAILED HYDROCARBON ANALYSIS, EXCLUDING COMPOUNDS BELOW 0.0l VOLUME PERCENT
NORMAL PARAFFINS

CODE MOL. VOL. WT. NAME

3 0.04 0.03 0.02 PROPANE

4 29.80 26.24 23.71 N-BUTANE
6 6.29 6.36 6.21 N-PENTANE
9 1.80 2.07 2.12 N-HEXANE
14 0.37 0.47 0.50 N-HEPTANE
23 0.07 0.10 0.11 N-OCTANE
41 0.01 0.02 0.02 N-NONANE

ISO-PARAFFINS

CODE MOL. VOL WT. NAME

5 0.81 0.74 0.64 ISOBUTANE

8 0.21 0.23 0.21 NEOPENTANE

7 25.49 26.06 25.17 ISOPENTANE

12 0.88 1.02 1.04 22-DIME BUTANE
13 1.61 1.84 1.90 23-DIME BUTANE
10 4.93 5.72 5.81 2-ME PENTANE

11 2.65 3.02 3.13 3-ME PENTANE

18 0.05 0.06 0.06 22-DIME PENTANE
20 0.58 0.77 0.80 24-DIME PENTANE
19 0.85 1.08 1.17 23-DIME PENTANE
15 0.61 0.79 0.83 2-ME HEXANE

16 0.59 0.75 0.81 3-ME HEXANE

37 0.77 1.12 1.20 224~-TRIME PENTANE
28 0.01 0.01 0.01 22-DIME HEXANE
36 0.01 0.02 0.02 223-TRIME PENTANE
31 0.07 0.10 0.11 25-DIME HEXANE
30 0.10 0.14 0.16 24-DIME HEXANE
32 0.01 0.01 0.01 33-DIME HEXANE
34 0.02 0.03 0.03 2-ME-3~ET PENTANE
29 0.07 0.09 0.10 23-DIME HEXANE
24 0.14 0.20 0.21 2-ME HEPTANE
26 0.06 0.08 0.09 4-ME HEPTANE
25 0.12 0.18 0.19 3-ME HEPTANE

51 0.01 0.02 0.02 244-TRIME HEXANE
43 0.01 0.02 0.02 235-TRIME HEXANE
53 0.01 0.02 0.02 26-DIME HEPTANE
55 0.02 0.03 0.03 35-DIME HEPTANE
56 0.01 0.01 0.01 23-DIME HEPTANE
62 0.01 0.02 0.02 4-ME OCTANE
60 0.02 0.03 0.03 2-ME OCTANE
86 0.01 0.02 0.02 4-ME NONANE
CYCLOPENTANES

CODE MOL. VOL. WT NAME



CHEVRON RESEARCH GASOLINE ANALYSIS

5-Apr-1996 14:16
6018638 API BASE GASOLINE
Sample 14 Injection
800 0.51
801 1.13
806 0.13
807 0.13
805 0.08
811 0.02
802 0.06
817 0.03
814 0.01
810 0.01
848 0.02
864 0.02
865 0.01
861 0.06
862 0.01

CYCLOHEXANES

CODE MOL.
825 0.17
826 0.23
830 0.01
832 0.02
833 0.01
827 0.01
941 0.01
940 0.01
943 0.01

OLEFINS, DIENES

CODE MOL.
302 0.03
305 0.03
304 0.17
303 0.22
310 0.20
306 0.72
309 1.40
509 0.04
308 1.96
327 0.02
307 1.08
311 2.74
505 0.04
530 0.01
504 0.02
450 0.33
323 0.11
324 0.18
317 0.28
312 0.14

1

0.42
1.11
0.15
0.15
0.09
0.02
0.06
0.04
0.02
0.02
0.03
0.02
0.02
0.07
0.01

VOL.
0.16
0.26
0.01
0.03
0.02
0.01
0.01
0.01
0.01
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1GASO05

0.49
1.30
0.18
0.18
0.11
0.02
0.08
0.04
0.02
0.02
0.04
0.03
0.02
0.09
0.02

WT.

0.20
0.31
0.02
0.04
0.02
0.02
0.02
0.01
0.01
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CYCLOPENTANE

ME CYCLOPENTANE
1C3-DIME CYCPENTANE
1T3-DIME CYCPENTANE
1T2-DIME CYCPENTANE
113-TRIME CPENTANE
ET CYCLOPENTANE
1T2C4TRIME CPENTANE
1T2C3TRIME CPENTANE
112-TRIME CPENTANE*
11C3T4-TETRME CPENT
1MEC3ET CYCPENTANE
1MET3ET CYCPENTANE
1ME-1ET CYCPENTANE
1ME-C2ET CYPENTANE

NAME

CYCLOHEXANE

ME CYCLOHEXANE
1T2-DIME CYCHEXANE
1T3-DIME CYCHEXANE
1C4-DIME CYCHEXANE
ETHYL CYCLOHEXANE
1ME-C3ET CYCHEXANE
1ME-1-ET CYCHEXANE
1M~-C4-ET CYCHEXANE

NAME

1-BUTENE
ISO-BUTENE
TRANS-2-BUTENE
Cls-2-BUTENE
3-METHYL-1-BUTENE
1-PENTENE
2-METHYL-1-BUTENE
ISOPRENE
TRANS-2-PENTENE
3,3-DIME BUTENE
CIS-2-PENTENE
2-METHYL-2-BUTENE
T-13-PENTADIENE
CYCLOPENTADIENE
C-13-PENTADIENE
CYCLOPENTENE
C-4ME-2-PENTENE
T-4ME-2-PENTENE
2-ME-1-PENTENE
1-HEXENE



CHEVRON RESEARCH GASOLINE ANALYSIS
14:16
6018638 API BASE GASOLINE

S5-Apr-1996

Sample 14 1Injection

315

314

320

321

313
2005
4500
2011

451
2004
2017

403
2003
2024
2009

403
2033
2010
2038
2035
5370
5371
2042
2025
2034
2018
2008
2039
4528
4533
4534
2193
2198

AROMATIC HCS
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CIS-3-HEXENE
TRANS-2~-HEXENE
2-METHYL-2-PENTENE
C-3ME-2-PENTENE
CIS-2-HEXENE
33-DIME-1-PENTENE
HEPTENE A
44-DIME-C2-PENTENE
1-ME CYLCOPENTENE
24-DIME-1-PENTENE
3-ET 1-PENTENE
HEPTENES
23-DIME-1-PENTENE
5-ME-1-HEXENE
24-DIME-CIS2-PENTENE
HEPTENES
2-ME~-T3-HEXENE
34-DIME-C2-PENTENE
1-HEPTENE
3-ME-T3-HEXENE

C-7 CYCLOPENTENE A
C-7 CYCLOPENTENE B
T3-HEPTENE
2-ME-2-HEXENE
3-ME-C3-HEXENE
3-ET-2-PENTENE
23-DIME-C2-PENTENE
CIS-2-HEPTENE
OCTENE D

OCTENE 1

OCTENE J

1-OCTENE

C4-OCTENE

NAME

BENZENE

TOLUENE
ETHYLBENZENE
M-XYLENE

P-XYLENE

O-XYLENE *
N-PROPYL BENZENE
1-ME-3-ET BENZENE
1-ME-4-ET BENZENE
135-TRIME BENZENE
1-ME-2-ET BENZENE
124-TRIME BENZENE
123-TRIME BENZENE
INDAN

1-ME-3-PR BENZENE
1-ME-4-PR BENZENE

* ¥ * *



CHEVRON RESEARCH GASOLINE ANALYSIS
5-Apr-1996 14:16

6018638 API BASE GASOLINE

Sample 14 Injection 1

.

651 0.01 0.01
UNCLASSIFIED HCS

——— —————————— — — —

CODE MOL. VOL.
188 0.02 0.02
189 0.01 0.02

1GASO5

0.02

WT.
0.02
0.02

Page 7

12-DIET BENZENE

NAME
UNCLASS.
UNCLASS.

H.C. C-
H.C. C-

8
9

*



CHEVRON RESEARCH GASOLINE ANALYSIS Headspace - duplicate

Sample Name: 6018638 API BASE GASOLINE - DUP Customer: CARR
Acquisition Date: 5-Apr-1996 Acquisition Time: 16:46
Channel #4: 1 Analysis: GASOS Sample #: 15 Injection #: 1

*%** DETAILED COMPOSITION, PERCENT *%*
1. BY VOLUME

NON-
C PARA OLEF NAPH AROM UNCL TOTALS NORMAL ALKYL ALKYL CYCLO- CYCLO-
NO. HC BY C # PARA I-PARA I-PARA PENT HEX
3_ 0.03 0.00 Khkkhkkhkdh dhhkhkhkh khkkkx 0.03 0.03 hhkhkdkhh hhkhkhhkkhk hhkhkkdhhk khkkkkhxk
4 26.54 0.36 khkdkhkkk Khkdkkh Kkhkokkhk 26'89 25.81 0.72 khkhkhkkdk hhkkkhkk %kkdkkx
5 32.36 7.93 0.42 *xwkkx xkkkkx 40,71 6.32 26.04 **xkkk%* 0 42 **kkkx
6 13.75 2.85 1.29 1.03 #**x*x%%x 18,93 2.09 11.66 ***kxxx* 113 0.17
7 4.06 0.83 0.74 2,61 *kkxkxxk 8.24 0.50 3.56 #**kkxx 0.47 0.26
8 2.19 0.11 0.32 1.46 0.04 4.12 0.11 0.80 1.28 0.23 0.09
9 0.20 0.00 0.11 0.47 0.07 0.85 0.02 0.17 0.02 0.04 0.07
10 0.06 0.00 0.00 0.10 0.03 0.19 0.00 0.04 0.01 0.00 0.00
11 0.01 0.00 0.00 0.01 0.00 0.02 0.00 0.01 0.00 0.00 0.00
12+ 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00
TOT 79.20 12.08 2.88 5.69 0.14 100.00 34.89 43.01 1.31 2.29 0.60
2. BY WEIGHT
3- 0.02 0.00 *H*dedkkk kkhkhkdk kokkkx 0.02 0.02 H*hkkkk shhkhdkk dkhkkhhk Sk
4 23.90 0.34 Hkkkkx xhkkkk *kwkxk 24,24 23,27 0.63 hkkkkk dkkkkk *hkhkk
5 31.25 8.11 0.48 **k%kxk*x *kkkx*x 39 84 6.16 25.09 ***kkx 0.48 **kxxx
6 14.05 3.06 1.51 1.41 *%xxx%x%x 20,03 2 14 11,91 #*kkkx* 1.31 0.20
7 4.31 0.93 0.87 3.5]1 *kkknxk 9.62 0 53 3.78 *kkkkx 0.55 0.31
8 2.37 0.12 0.38 1.97 0.04 4.89 0 12 0.87 1.38 0.27 0.11
9 0.23 0.00 0.13 0.64 0.08 1.08 0 02 0.19 0.02 0.04 0.09
10 0.06 0.00 0.01 0.14 0.03 0.24 0 00 0.05 0.01 0.00 0.01
11 0.01 0.00 0.00 0.01 0.00 0.02 0 00 0.01 0.00 0.00 0.00
12+ 0.00 0.00 0.00 0.00 0.01 0.01 0 00 0.00 0.00 0.00 0.00
TOT 76.20 12.56 3.38 7.68 0.17 100.00 32 26 42.53 1.41 2.66 0.72
3 BY MOLAR
3_ 0.04 0.00 Ahkhkhk hhkhkkhkhh hhkkrnk 0.04 0_04 khkhkhkkdk khhhhkkdk hhkhkhkhhk Nhkhhkkhk
4 30.16 0.44 khkhkkhkhkk Khkhkdkhkd hhkkkn 30.60 29.36 0.79 khkhdhkk Khdkdkkk hhkkhkrx
5 31.76 8.49 0.51 ***xhx *kxkxx 40,76 6.26 25.50 **wkxx 0.51 *kkxnx
6 11.96 2.68 1.32 1.32 *%%k%%% 17_.27 1.82 10.13 *kkkkx 1.14 0.17
7 3.16 0.70 0.65 2,80 *kkkhxk 7.30 0.39 2,77 **xkkxx 0.41 0.23
8 1.52 0.08 0.25 1.36 0.03 3.24 0.08 0.56 0.89 0.18 0.07
9 0.13 0.00 0.08 0.39 0.05 0.64 0.01 0.11 0.01 0.02 0.05
10 0.03 0.00 0.00 0.08 0.02 0.13 0.00 0.03 0.01 0.00 0.00
11 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00
12+ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
TOT 78.76 12.39 2.80 5.95 0.10 100.00 37.96 39.89 0.90 2.26 0.54
GRP. TYPE, VOL %: P = 79.32, O = 12.10, N = 2.89, A = 5.70, Saturates = 82.20
DIENE CONTENT = 925. vol ppm AVG MW 73.3 API GR. = 86.8 SP. GR. =0.6481

OCTANE NUMBER: (from pure values) RON 87.4 MON = 83.1
(from blending values) RON = 90.2 MON = 84.1
CARBON-HYDROGEN RATIO =5.,33% STOICH. AIR-FUEL RATIO =15.08 1bs air/lbs fuel

BTU/lb = 17850. NET, 19277. GROSS; BTU/gal = 96541. NET, 104260. GROSS
REID VAPOR PRESSURE =24.9 BROMINE NO. = 27.4
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6018638 API BASE GASOLINE - DUP 1GASOS

Sample 15 1Injection 1

* DISTILLATION CURVES

VOL % TBP D86
0 =127, 31
5 31. 31

10 31. 31
15 31. 31
20 31. 82
25 31. 82
30 82. 82
35 82. 82
40 82. 82
45 82. 82
50 82. 82
55 88. 97
60 97. 97
65 101. 101
70 136. 140
75 140. 140
80 146. 154
85 161. 176
90 197, 204
95. 231. 231.
100. 472. 319.

* COMPOUND DICTIONARY NUMBERS AND AREAS AS READ IN
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6018638 API BASE GASOLINE - DUP 1GASOS

Sample 15 1Injection 1

TOTAL UNCORRECTED AREA = 15321901.

NUMBER OF PEAKS READ IN = 247
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6018638 API BASE GASOLINE - DUP 1GASO5

Sample 15 1Injection 1

* DETAILED HYDROCARBON ANALYSIS, EXCLUDING COMPOUNDS BELOW 0.0l VOLUME PERCENT
NORMAL PARAFFINS

CODE MOL. VOL. WT. NAME

3 0.04 0.03 0.02 PROPANE

4 29.36 25.81 23.27 N-BUTANE
6 6.26 6.32 6.16 N-PENTANE
9 1.82 2.09 2.14 N-HEXANE
14 0.39 0.50 0.53 N-HEPTANE
23 0.08 0.11 0.12 N-OCTANE
41 0.01 0.02 0.02 N-NONANE

ISO-PARAFFINS

CODE MOL. VOL. WT. NAME
5 0.79 0.72 0.63 ISOBUTANE
8 0.21 0.22 0.21 NEOPENTANE
7 25.29 25.81 24.88 ISOPENTANE
12 0.88 1.02 1.03 22-DIME BUTANE
13 1.62 1.85 1.90 23-DIME BUTANE
10 4.96 5.74 5.83 2-ME PENTANE
11 2.68 3.05 3.15 3-ME PENTANE
18 0.05 0.06 0.07 22-DIME PENTANE
20 0.60 0.78 0.82 24-DIME PENTANE
19 0.89 1.12 1.21 23-DIME PENTANE
15 0.62 0.80 0.85 2~-ME HEXANE
16 0.61 0.78 0.84 3-ME HEXANE
37 0.80 1.16 1.25 224-TRIME PENTANE
28 0.01 0.01 0.01 22-DIME HEXANE
36 0.01 0.02 0.02 223-TRIME PENTANE
31 0.08 0.11 0.12 25-DIME HEXANE
30 0.10 0.15 0.16 24-DIME HEXANE
32 0.01 0.01 0.01 33-DIME HEXANE
34 0.02 0.03 0.04 2-ME-3-ET PENTANE
29 0.07 0.10 0.11 23-DIME HEXANE
24 0.15 0.21 0.23 2-ME HEPTANE
26 0.06 0.08 0.09 4-ME HEPTANE
25 0.13 0.19 0.21 3-ME HEPTANE
51 0.01 0.02 0.02 244-TRIME HEXANE
43 0.01 0.02 0.02 235-TRIME HEXANE
53 0.01 0.02 0.02 26-DIME HEPTANE
55 0.02 0.04 0.04 35-DIME HEPTANE
56 0.01 0.01 0.01 23-DIME HEPTANE
62 0.01 0.02 0.02 4-ME OCTANE
60 0.02 0.03 0.03 2-ME OCTANE
86 0.01 0.02 0.02 4-ME NONANE
CYCLOPENTANES

CODE MOL. VOL WT. NAME



CHEVRON RESEARCH GASOLINE ANALYSIS

5-Apr-1996 16:46
6018638 API BASE GASOLINE - DUP
Sample 15 1Injection 1
800 0.51 0.42
801 1.14 1.13
806 0.13 0.15
807 0.14 0.16
805 0.08 0.10
811 0.02 0.02
802 0.06 0.07
817 0.03 0.04
814 0.01 0.02
810 0.01 0.02
848 0.02 0.03
864 0.02 0.02
865 0.02 0.02
861 0.06 0.08
862 0.01 0.01
CYCLOHEXANES
CODE MOL. VOL.
825 0.17 0.17
826 0.23 0.26
830 0.01 0.01
832 0.03 0.03
833 0.02 0.02
827 0.01 0.01
941 0.01 0.02
940 0.01 0.01
943 0.01 0.01
OLEFINS, DIENES
CODE MOL. VOL.
302 0.03 0.02
305 0.04 0.03
304 0.17 0.14
303 0.21 0.17
310 0.20 0.19
306 0.71 0.69
309 1.39 1.32
509 0.04 0.03
308 1.95 1.85
327 0.02 0.02
307 1.07 1.01
311 2.73 2.54
505 0.04 0.03
530 0.01 0.01
504 0.02 0.02
450 0.33 0.26
323 0.11 0.12
324 0.18 0.20
317 0.28 0.31
312 0.15 0.16

1GASO05

0.48
1.31
0.17
0.18
0.11
0.03
0.08
0.04
0.02
0.02
0.04
0.03
0.02
0.09
0.02

WT

0.20
0.31
0.02
0.04
0.02
0.02
0.02
0.01
0.01

WT.

0.02
0.03
0.13
0.16
0.19
0.68
1.33
0.03
1.86
0.02
1.03
2.61
0.03
0.01
0.02
0.31
0.12
0.21
0.32
0.17
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CYCLOPENTANE

ME CYCLOPENTANE
1C3-DIME CYCPENTANE
1T3-DIME CYCPENTANE
1T2-DIME CYCPENTANE
113-TRIME CPENTANE
ET CYCLOPENTANE
1T2C4TRIME CPENTANE
1T2C3TRIME CPENTANE
112-TRIME CPENTANE*
11C3T4-TETRME CPENT
1MEC3ET CYCPENTANE
IMET3ET CYCPENTANE
1ME-1ET CYCPENTANE
1ME-C2ET CYPENTANE

NAME

CYCLOHEXANE

ME CYCLOHEXANE
1T2-DIME CYCHEXANE
1T3-DIME CYCHEXANE
1C4-DIME CYCHEXANE
ETHYL CYCLOHEXANE
1ME~-C3ET CYCHEXANE
1ME-1-ET CYCHEXANE
1M~-C4-ET CYCHEXANE

NAME

1-BUTENE
ISO-BUTENE
TRANS-2-BUTENE
Cl1S~2-BUTENE
3-METHYL-1-BUTENE
1-PENTENE
2-METHYL-1~BUTENE
ISOPRENE
TRANS-2-PENTENE
3,3-DIME BUTENE
CIS-2-PENTENE
2-METHYL-2-BUTENE
T-13-PENTADIENE
CYCLOPENTADIENE
C-13-PENTADIENE
CYCLOPENTENE
C-4ME-2-PENTENE
T-4ME-2-PENTENE
2-ME-1-PENTENE
1-HEXENE



CHEVRON RESEARCH GASOLINE ANALYSIS Page 6
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6018638 API BASE GASOLINE - DUP 1GASO0S

Sample 15 1Injection 1

315 0.37 0.40 0.42 CIS-3-HEXENE
314 0.42 0.46 0.48 TRANS-—-2-HEXENE
320 0.43 0.47 0.50 2-METHYL-2-PENTENE
321 0.20 0.22 0.23 C-3ME-2-PENTENE
313 0.20 0.22 0.23 CIS—-2-HEXENE
2005 0.01 0.01 0.01 33-DIME-1-PENTENE
4500 0.01 0.01 0.01 HEPTENE A
2011 0.01 0.01 0.01 44-DIME-C2-PENTENE
451 0.31 0.29 0.35 1-ME CYLCOPENTENE
2004 0.02 0.02 0.02 24-DIME-1-PENTENE
403 0.01 0.01 0.01 HEPTENES
2003 0.02 0.02 0.02 23-DIME-1-PENTENE
2024 0.01 0.01 0.01 5-ME-1-HEXENE
2009 0.02 0.03 0.03 24-DIME-CIS2-PENTENE
403 0.01 0.01 0.01 HEPTENES
2033 0.04 0.05 0.06 2-ME~-T3-HEXENE
2010 0.01 0.02 0.02 34-DIME-C2-PENTENE
2038 0.05 0.06 0.06 1-HEPTENE
2035 0.02 0.03 0.03 3-ME-T3-HEXENE
5370 0.06 0.06 0.08 C-7 CYCLOPENTENE A
5371 0.05 0.05 0.06 C-7 CYCLOPENTENE B
2042 0.05 0.06 0.06 T3-HEPTENE
2025 0.06 0.07 0.08 2-ME-2-HEXENE
2034 0.08 0.10 0.11 3-ME-C3-HEXENE
2018 0.07 0.08 0.09 3-ET-2-PENTENE
2008 0.05 0.06 0.07 23-DIME-C2-PENTENE
2039 0.04 0.04 0.05 CIS-2-HEPTENE
4532 0.00 0.01 0.01 OCTENE H
4528 0.01 0.02 0.02 OCTENE D
4533 0.01 0.01 0.01 OCTENE I
4534 0.01 0.01 0.01 OCTENE J
2193 0.02 0.03 0.03 1-OCTENE
2198 0.01 0.02 0.02 C4-0OCTENE
AROMATIC HCS
CODE MOL. VOL. WT. NAME
600 1.32 1.03 1.41 BENZENE
601 2.80 2.61 3.51 TOLUENE
602 0.32 0.34 0.46 ETHYLBENZENE
604 0.55 0.59 0.79 M-XYLENE
605 0.22 0.24 0.32 P-~-XYLENE
603 0.27 0.29 0.39 O-XYLENE *
607 0.01 0.01 0.01 CUMENE
644 0.03 0.04 0.06 N-PROPYL BENZENE
609 0.09 0.11 0.15 1-ME-3-ET BENZENE
610 0.04 0.05 0.07 1-ME-4-ET BENZENE
613 0.04 0.05 0.07 135-TRIME BENZENE
608 0.03 0.03 0.04 1-ME-2-ET BENZENE *
612 0.11 0.14 0.18 124-TRIME BENZENE *
611 0.02 0.03 0.03 123-TRIME BENZENE *
650 0.01 0.01 0.02 INDAN *
647 0.01 0.01 0.02 1-ME-3-PR BENZENE



CHEVRON RESEARCH GASOLINE ANALYSIS

5-Apr-1996 16:46

6018638 API BASE GASOLINE - DUP

Sample 15 1Injection 1

648 0.01
651 0.01
656 0.01

UNCLASSIFIED HCS

CODE MOL.
188 0.02
189 0.01

0.01
0.01
0.01

VOL.
0.02
0.02

1GASO5

0.01
0.01

WT.
0.03
0.02

Page 7

1-ME-4-PR BENZENE
12-DIET BENZENE

*

12-DIME4ET BENZENE *

NAME
UNCLASS. H.C. C-
UNCLASS. H.C. C~-

8
9



CHEVRON RESEARCH GASOLINE ANALYSIS

Sample Name: 6012720 API BLEND #1 GASOLINE/MTBE

Acquisition Date: 1-Apr-1996
Channel #: 1 Analysis: GASO5

*%% DETAILED COMPOSIT
1. BY VOLUME

C PARA OLEF NAPH AROM UNCL TOTALS
NO HC BY C #
3— 0.02 0.00 **kkkkk kokkkkk Hhkkkks 0.02
4 20.72 0.27 *kkkkk kkhkkk *kkhkx 20,99
5 25.88 6.31 0 34 ***kkk *kkkk%x 51,88
6 11.06 2.19 1 05 0 82 **xx**x%x 15 13
7 3.36 0.75 0 64 2 30 FHkkxkk 7 05
8 1.96 0.11 0 29 1 46 0.04 3 85
9 0.20 0.00 0 11 0.48 0.06 0 86
10 0.05 0.00 0 00 0.11 0.03 0 19
11 0.01 0.00 0 00 0.01 0.00 0 02
12+ 0.00 0.00 0 00 0.00 0.01 0 01
TOT 63.26 9.63 2 44 5.18 19.50 100 00

2. BY WEIGHT

3— 0.02 0.00 *kkkkk hkkkhk *hkkkk 0.02
4 18.15 0.25 *kkkkk kikkkk *xkkkkx 18,41
5 24.31 6.28 0.38 #*kkkkkx *kkkk*x 52,18
6 11.00 2.30 1.20 1.09 *xxxxx 15,58
7
8
9

3.47 0.81 0.73 3.01 #xkkkk 8.02

2.06 0.11 0.34 1.91 0.05 4.47

0.22 0.00 0.13 0.64 0.07 1.05

10 0.06 0.00 0.00 0.14 0.03 0.24
11 0.01 0.00 0.00 0.01 0.00 0.02
12+ 0.00 0.00 0.00 0.00 0.01 0.01
TOT 59.30 9.75 2.79 6.80 21.37 100.00

3. BY MOLAR

3— 0.03 0.00 *xkkkk hhkhkkkk *kkkkk 0.03
4 22.96 0.33 *kkkkk kkkkkk kkkkkkx 23 29
5 24.77 6.59 0.40 ***xkk* *kkxkx 53 37
6 9.38 2.01 1 05 1,03 **%xxx%x 13,46
7 2.55 0.61 0 55 2,40 *FdFkxk 6.10
8 1.33 0.07 0 22 1.32 0.03 2.98
9 0.12 0.00 0 07 0.39 0.04 0.63
10 0.03 0 00 0 00 0.08 0.02 0.13
11 0.00 0 00 0 00 0.01 0.00 0.01
12+ 0.00 0 00 0 00 0.00 0.00 0.00
TOT 61.17 9 61 2 29 5.22 21.70 100.00

GRP. TYPE, VOL %: P =78.58, 0 = 11,96, N =
DIENE CONTENT = 703. vol ppm AVG MW = 73.
OCTANE NUMBER: (from pure values) RON = 91,

(from blending values) RON =

Sample

ION, PE

NORMAL
PARA

.02
.17
.08
.69
.42

) - () ()
EOOOOCOCOR&IO OO0 ORP OO
- -

[ o

[\

[\]
WOOOOOORRrA&ENO
o
~J

3.03,
5 API
9 MON

94.1

Headspace
Customer: CARR
Acquisition Time: 12:43
#: 1 Injection #: 1
RCENT #**%*
NON-

ALKYL ALKYL CYCLO- CYCLO-
I-PARA I-PARA PENT  HEX
khkhkhkk Khkkkkk Khkkhkhkk *hkkkx

0.55 khkkhkhkk Khkkkhk khkkkkk

20.81 **kkkkx L34 kkkkkk

38 AAkkkkh%
.94 KKkkkkk

.11

BOOOOONYW
o
Eoe)
POOOORr
o o .« .
(e
=

Kkdkkkkh Khkkkkk
0.47 *kkkk*

19.51 *kkkk#
9,31 *kkkkx%
3.04 *kkkkk
0.79 1 16
0.18 0 02
0.05 0 01
0.01 0 00
0.00 0 00

33.34 119

.92
.41

POOOOOOOO
O
w

kkkkkk
*kKkkkk

.38

NOOCOOOORrOoO
o
o

khkhkhhk khkkrAxkh khkkhkkk
0.59 khkkkhkikk Khkkkk*k
19.87 **kkkkx 0.40
T.94 Fkkkkk 0.91
2.23 *kkkkk 0.35
0.51 0.75 0.16
0.10 0.01 0.02
0.02 0.01 0.00
0.00 0.00 0.00
0.00 0.00 0.00
31.27 0.76 1.84
A = 6.43, Saturates
GR. = 80.9 SP. GR.
= 85.9
MON = 86.7

.14

OCOOOOOOO
o
[0

kK kk kK
Xkkkk*k
*kkkkk

.16

OO OOOOOO
o o e o o
o
O

* % %k k k%
kkkkk*k
kkkkkk

.14

OO0 OOOOO
O
u

= 81.61
=0.6661

CARBON-HYDROGEN RATIO =5.276 STOICH. AIR-FUEL RATIO =15.11 lbs air/lbs fuel

BTU/lb = 17904. NET, 19306. GROSS; BTU/ga
REID VAPOR PRESSURE =20.8 BROMINE NO. = 21

1 = 995
.2

26. NET, 107323.

GROSS
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6012720 API BLEND #1 GASOLINE/MTBE 1GASO05

Sample 1 1Injection 1

* DISTILLATION CURVES

VOL % TBP D86
0 -127. 31
5 31. 31

10 31. 82
15 31. 82
20 31. 82
25 82. 82
30 82. 82
35 82. 82
40 82. 97
45 97. 97
50 97. 111
55 130. 130
60 130. 130
65 130. 130
70 130. 130
75 136. 140
80 144, 146
85 156. le1l
90 194, 197
95. 231. 231.
100. 472. 319.

* COMPOUND DICTIONARY NUMBERS AND AREAS AS READ IN
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6012720 API BLEND #1 GASOLINE/MTBE 1GASO05

Sample 1 1Injection 1

TOTAL UNCORRECTED AREA = 12015542.

NUMBER OF PEAKS READ IN = 244
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6012720 API BLEND #1 GASOLINE/MTBE 1GASO5

Sample 1 1Injection 1

* DETAILED HYDROCARBON ANALYSIS, EXCLUDING COMPOUNDS BELOW 0.0l VOLUME PERCENT

NORMAL PARAFFINS

CODE MOL. VOL. WT. NAME

3 0.03 0.02 0.02 PROPANE

4 22.37 20.17 17.69 N-BUTANE
6 4.90 5.08 4.81 N-PENTANE
9 1.44 1.69 1.68 N-HEXANE
14 0.32 0.42 0.43 N-HEPTANE
23 0.07 0.10 0.11 N-OCTANE
41 0.01 0.02 0.02 N-NONANE

ISO~-PARAFFINS

CODE MOL. VOL. WT. NAME
5 0.59 0.55 0.47 ISOBUTANE
8 0.16 0.18 0.16 NEOPENTANE
7 19.71 20.63 19.34 ISOPENTANE
12 0.69 0.82 0.80 22-DIME BUTANE
13 1.27 1.49 1.49 23-DIME BUTANE
10 3.89 4.62 4.56 2-ME PENTANE
11 2.10 2.45 2.46 3-ME PENTANE
18 0.04 0.05 0.05 22-DIME PENTANE
20 0.48 0.64 0.65 24-DIME PENTANE
19 0.72 0.93 0.98 23-DIME PENTANE
15 0.50 0.66 0.68 2-ME HEXANE
16 0.50 0.66 0.68 3-ME HEXANE
37 0.67 1.00 1.04 224-TRIME PENTANE
28 0.01 0.01 0.01 22-DIME HEXANE
36 0.01 0.02 0.02 223-TRIME PENTANE
31 0.07 0.10 0.10 25-DIME HEXANE
30 0.09 0.14 0.14 24-DIME HEXANE
32 0.01 0.01 0.01 33-DIME HEXANE
34 0.02 0.03 0.03 2-ME-3-ET PENTANE
29 0.06 0.09 0.10 23-DIME HEXANE
24 0.13 0.20 0.21 2-ME HEPTANE
26 0.05 0.08 0.09 4-ME HEPTANE
25 0.12 0.18 0.19 3-ME HEPTANE
51 0.01 0.02 0.02 244-TRIME HEXANE
43 0.01 0.02 0.02 235-TRIME HEXANE
53 0.01 0.02 0.02 26-DIME HEPTANE
55 0.02 0.04 0.04 35-DIME HEPTANE
56 0.01 0.01 0.01 23-DIME HEPTANE
62 0.01 0.02 0.02 4-ME OCTANE
60 0.02 0.03 0.03 2-ME OCTANE
86 0.01 0.02 0.02 4-ME NONANE
CYCLOPENTANES

CODE MOL. VOL. WT. NAME



CHEVRON RESEARCH GASOLINE ANALYSIS

1-Apr-1996

6012720
Sample

800
801
806
807
805
811
802
817
814
810
848
864
865
861
862

12:43
API BLEND #1 GASOLINE/MTBE

1 1Injection

CYCLOHEXANES

CODE
825
826
830
832
833
827
940
943

OLEFINS,

CODE
302
305
304
303
310
306
309
509
308
327
307
311
505
530
504
450
324
317
312
315
314

DIENES

OO0 OOO0ODODODOOOOOOO
. . o s o e o
o
w

MOL.
0 14
0 20
0 01

0.01
0.01
0.01
0.01

MOL.
0.02
0.02
0.12
0.16
0.15
0.55
1.08
0.03
1.51
0.01
0.83
2.12
0.03
0.01
0.01
0.26
0.14
0.22
0.11
0.29
0.33

1

0.34
0.92
0.13
0.13
0.08
0.02
0.06
0.03
0.02
0.02
0.03
0.02
0.02
0.07
0.01

0.01

VOL.
0.02
0.02
0.10
0.13
0.15
0.54
1.05
0.02
1.47
0.02
0.80
2.02
0.03
0.01
0.01
0.21
0.16
0.24
0.13
0.32
0.37

1GASOS

COOOOOODODOOODOOKrO
. o . . .
()
=Y

0.02

OO0 OCOOOOONOORPRORPROOOOOOTF
o s s e e o o

o

[N

Page 5

CYCLOPENTANE

ME CYCLOPENTANE
1C3-DIME CYCPENTANE
1T3-DIME CYCPENTANE
1T2-DIME CYCPENTANE
113-TRIME CPENTANE
ET CYCLOPENTANE
1T2C4TRIME CPENTANE
1T2C3TRIME CPENTANE
112-TRIME CPENTANE*
11C3T4-TETRME CPENT
1MEC3ET CYCPENTANE
1MET3ET CYCPENTANE
1ME-1ET CYCPENTANE
1ME-C2ET CYPENTANE

NAME

CYCLOHEXANE

ME CYCLOHEXANE
1T2-DIME CYCHEXANE
1T3-DIME CYCHEXANE
1C4-DIME CYCHEXANE
ETHYL CYCLOHEXANE
1ME-1-ET CYCHEXANE
1M-C4-ET CYCHEXANE

NAME

1-BUTENE
ISO-BUTENE
TRANS-2-BUTENE
Cl15-2-BUTENE
3-METHYL-1-BUTENE
1-PENTENE
2-METHYL-1-BUTENE
ISOPRENE
TRANS-2-PENTENE
3,3-DIME BUTENE
CIS-2-PENTENE
2-METHYL-2-BUTENE
T-13-PENTADIENE
CYCLOPENTADIENE
C-13-PENTADIENE
CYCLOPENTENE
T-4ME-2-PENTENE
2-ME~1-PENTENE
1-HEXENE
CIS-3-HEXENE
TRANS-2-HEXENE
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6012720 API BLEND #1 GASOLINE/MTBE 1GASO5S

Sample 1 1Injection 1

320 0.32 0.36 0.37 2-METHYL-2~-PENTENE
321 0.17 0.19 0.20 C-3ME-2~PENTENE
313 0.16 0.17 0.18 CIS-2-HEXENE
2005 0.01 0.01 0.01 33-DIME-1-PENTENE
4500 0.01 0.01 0.01 HEPTENE A
2011 0.01 0.01 0.01 44-DIME-C2-PENTENE
451 0.25 0.24 0.28 1-ME CYLCOPENTENE
2004 0.01 0.02 0.02 24-DIME-1-PENTENE
403 0.01 0.01 0.01 HEPTENES
2003 0.01 0.02 0.02 23-DIME-1-PENTENE
2024 0.01 0.01 0.01 5-ME-1-HEXENE
2009 0.02 0.02 0.02 24-DIME-CIS2-PENTENE
403 0.01 0.01 0.01 HEPTENES
2033 0.03 0.04 0.05 2-ME-T3-HEXENE
2031 0.02 0.03 0.03 5-ME~-T2-HEXENE
2010 0.01 0.01 0.01 34-DIME-C2-PENTENE
2038 0.04 0.05 0.05 1-HEPTENE
2035 0.02 0.03 0.03 3-ME-T3-HEXENE
5370 0.04 0.05 0.06 C~-7 CYCLOPENTENE A
5371 0.04 0.04 0.05 C-7 CYCLOPENTENE B
2042 0.05 0.06 0.07 T3-HEPTENE
2025 0.05 0.06 0.07 2-ME-2-HEXENE
2034 0.07 0.08 0.09 3-ME-C3-HEXENE
2040 0.06 0.07 0.08 TRANS—-2-HEPTENE
2008 0.04 0.05 0.06 23-DIME-C2-PENTENE
2039 0.03 0.04 0.04 CIS-2-HEPTENE
4532 0.00 0.01 0.01 OCTENE H
4528 0.01 0.02 0.02 OCTENE D
4533 0.01 0.01 0.01 OCTENE I
4534 0.01 0.01 0.01 OCTENE J
2193 0.02 0.03 0.03 1-OCTENE
2198 0.01 0.02 0.02 C4-OCTENE
AROMATIC HCS
CODE MOL. VOL. WT. NAME
600 1.03 0.82 1 09 BENZENE
601 2.40 2.30 301 TOLUENE
602 0.31 0.34 0 44 ETHYLBENZENE
604 0.51 0.57 0 74 M-XYLENE
605 0.23 0.26 0.34 P-XYLENE
603 0.27 0.29 0.39 O-XYLENE *
607 0.01 0.01 0.01 CUMENE
644 0.03 0.04 0.06 N-PROPYL BENZENE
609 0.10 0.12 0.16 1-ME-3-ET BENZENE
610 0.04 0.05 0.07 1-ME-4-ET BENZENE
613 0.04 0.05 0.07 135-TRIME BENZENE
608 0.03 0.03 0.04 1-ME-2-ET BENZENE *
612 0.11 0.14 0.19 124-TRIME BENZENE *
611 0.02 0.02 0.03 123-TRIME BENZENE *
650 0.01 0.01 0.02 INDAN *
647 0.01 0.01 0.02 1-ME-3-PR BENZENE
648 0.01 0.01 0.01 1-ME-4-PR BENZENE
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6012720 API BLEND #1 GASOLINE/MTBE 1GASOS5

Sample 1 Injection 1

651 0.01 0.01 0.02 12-DIET BENZENE *
656 0.01 0.01 0.01 12-DIME4ET BENZENE *

UNCLASSIFIED HCS

CODE MOL. VOL. WT. NAME
1412 21.61 19.36 21.21 2-ME-2METHOXYPROPANE
188 0.01 0.02 0.02 UNCLASS. H.C. C- 8

189 0.01 0.02 0.02 UNCLASS. H.C. C- 9



CHEVRON RESEARCH GASOLINE ANALYSIS

Sample Name: 6012720

API BLEND #1 GASOLINE/MTBE DUP Customer:

Headspace - duplicate
CARR

Acquisition Date: 1-Apr-1996 Acquisition Time: 17:46
Channel #: 1 Analysis: GASOS5 Sample #: 3 Injection #: 1
**%* DETAILED COMPOSITION, PERCENT *x*x*
1. BY VOLUME
NON-
C PARA OLEF NAPH AROM UNCL TOTALS NORMAL ALKYL ALKYL CYCLO- CYCLO-
NO HC BY C 4 PARA I-PARA I-PARA PENT HEX
3- 0.02 0.00 khkkhkkkhkk *hkhkkkhk *hkk*khkk 0.02 0.02 hkhkkhkhkkhk hhkhkkhkkk hhkhkkhkkk khhkhkkkx
4 20.66 0.28 Ahkkhkkkk khkkhkkk *hhkkkhkk 20.93 20.11 0.55 hhkhkkhkhk khkhhkkhkhk kkhkhkkx
5 25.87 6.31 0 34 #**xkxk *xkxx*x 51,83 5.07 20.80 ***xx** 0.34 *kkkkx
6 11.02 2.20 1 06 0.82 #*xx*%x%x 15,10 1.69 9.33 *xkkxk 0.92 0.14
7 3.40 0.73 0 64 2,33 *xkkkkk 7.10 0.42 2.98 *kkkkk 0.41 0.23
8 1.98 0.11 0 30 1.50 0.04 3.93 0.11 0.75 1.12 0.22 0.08
9 0.21 0.00 0 12 0.49 0.05 0.87 0.02 0.17 0.02 0.03 0.08
10 0.06 0.00 0 00 0.10 0.03 0.19 0.00 0.05 0.01 0.00 0.00
11 0.01 0.00 0 00 0.00 0.00 0.02 0.00 0.01 0.00 0.00 0.00
12+ 0.00 0.00 0 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
TOT 63.23 9.62 2 45 5.26 19.45 100.00 27.45 34.63 1.15 1.91 0.54
2., BY WEIGHT
3- 0.02 0.00 khkkkhkkh kkhhhkk (hkkhkkhx*k 0.02 0.02 kkhkhkhkk khkhkhkhk khkkkhhkk Hkhkkhkkdk
4 ]_8.10 0 26 khkhkkhkk Rhkhkdkhkhkk hkkkkxkx 18.35 17_63 0.46 kkhkkhkkhkk Rhkhkhkhkhkk Fdkkkkk
5 24.30 6 28 0.38 **kkkkk &kkkkk 52,11 4,81 19.49 **x*xk* 0.38 **xxkkx%
6 10.95 2 30 1 20 1.09 **xx**x 15,54 1.69 9.26 **kkkx 1.04 0.16
7 3.51 0 79 0 73 3.05 #**kkxx 8.08 0.44 3.08 *kkkkxk 0.46 0.27
8 2.09 0 11 0 34 1.97 0.05 4.56 0.12 0.80 1.17 0.25 0.09
9 0.23 0 00 0 14 0.65 0.06 1.08 0.02 0.19 0.02 0.04 0.10
10 0.06 0 00 0 01 0.14 0.04 0.24 0.00 0.05 0.01 0.00 0.01
11 0.01 0 00 0 00 0.01 0.00 0.02 0.00 0.01 0.00 0.00 0.00
12+ 0.00 0 00 0 00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00
TOT 59.26 9 74 2 80 6.90 21.31 100.00 24.72 33.34 1.20 2.17 0.63
3. BY MOLAR
3— 0.03 0 00 khkkkhkk hhkkkhdkx kkkkkx 0'03 0.03 khkhkhkhk hhkhkdkhk hhkhkhkh kkkkkk
4 22.90 0 33 *%kkkkk kkkkkdk kkkdhk* 23.23 22.31 0.59 *kkkkk *hkkkkk hhkkkkk
5 24.77 6 59 0.40 #*%kkkk*x kkkkkk 53 33 4.90 19.87 *kkkkk 0.40 **xkkkk
6 9.35 2.02 1.05 1.03 **xxx*% 13,44 1.44 7.91 *kkkkx 0.91 0.14
7 2.58 0.59 0.55 2.44 **kkkk 6.15 0 32 2.26 *kkkkx 0.34 0.20
8 1.34 0.08 0.23 1.36 0.03 3.04 0 07 0.51 0.75 0.16 0.06
9 0.13 0.00 0.08 0.40 0.04 0.64 0 01 0.11 0.01 0.02 0.06
10 0.03 0.00 0.00 0.07 0.02 0.13 0 00 0.03 0.01 0.00 0.00
11 0.00 0.00 0.00 0.00 0.00 0.01 0 00 0.00 0.00 0.00 0.00
12+ 0.00 0.00 0.00 0.00 0.00 0.00 0 00 0.00 0.00 0.00 0.00
TOT 61.13 9.61 2.30 5.30 21.66 100.00 29 09 31.27 0.77 1.84 0.47
GRP. TYPE, VOL %: P = 78.49, 0 = 11.94, N = 3.04, A = 6.52, Saturates = 81.53
DIENE CONTENT = 717. vol ppm AVG MW = 73.5 API GR. = 80.8 SP. GR. =0.6664
OCTANE NUMBER: (from pure values) RON = 91.9 MON = 85.9
(from blending values) RON = 94.1 MON = 86.7
CARBON-HYDROGEN RATIO =5.280 STOICH. AIR-FUEL RATIO =15.11 1lbs air/lbs fuel
BTU/lb = 17885. NET, 19286. GROSS; BTU/gal = 99453. NET, 107244. GROSS
REID VAPOR PRESSURE =20.8 BROMINE NO. = 21.2
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6012720 API BLEND #1 GASOLINE/MTBE DUP 1GASO5

Sample 3 1Injection 1

* DISTILLATION CURVES

VoL % TBP D86
0 -127. 31
5 31. 31

10 31. 82
15 31. 82
20 31. 82
25 82. 82
30 82. 82
35 82. 82
40 82. 97
45 97. 97
50 97. 112
55 130. 130
60 130 130
65 130. 130
70 130 130
75 136 140
80 144 146
85 156. 161
90 194. 197
95 231. 231.
100 472. 319.

* COMPOUND DICTIONARY NUMBERS AND AREAS AS READ IN
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6012720 API BLEND #1 GASOLINE/MTBE DUP 1GASO5

Sample 3 Injection 1

TOTAL UNCORRECTED AREA = 14690884.

NUMBER OF PEAKS READ IN = 243
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6012720 API BLEND #1 GASOLINE/MTBE DUP 1GASO5

Sample 3 Injection 1

* DETAILED HYDROCARBON ANALYSIS, EXCLUDING COMPOUNDS BELOW 0.01 VOLUME PERCENT

NORMAL PARAFFINS

CODE MOL. VOL. WT. NAME

3 0.03 0.02 0.02 PROPANE

4 22.31 20.11 17.63 N-BUTANE
6 4.90 5.07 4.81 N-PENTANE
9 1.44 1.69 1.69 N-HEXANE
14 0.32 0.42 0.44 N-HEPTANE
23 0.07 0.11 0.12 N-OCTANE
41 0.01 0.02 0.02 N-NONANE

ISO-PARAFFINS

CODE MOL. VOL. WT. NAME

5 0.59 0.55 0.46 ISOBUTANE

8 0.16 0.18 0.16 NEOPENTANE

7 19.71 20.62 19.33 ISOPENTANE

12 0.69 0.82 0.80 22-DIME BUTANE
13 1.27 1.49 1.49 23-DIME BUTANE
10 3.85 4.57 4.51 2-ME PENTANE

11 2.10 2.45 2.46 3-ME PENTANE

18 0.04 0.05 0.05 22-DIME PENTANE
20 0.48 0.64 0.65 24-DIME PENTANE
19 0.72 0.94 0.99 23-DIME PENTANE
15 0.51 0.68 0.70 2-ME HEXANE

16 0.50 0.66 0.69 3-ME HEXANE

37 0.68 1.00 1.05 224-TRIME PENTANE
28 0.01 0.01 0.01 22-DIME HEXANE
36 0.01 0.02 0.02 223-TRIME PENTANE
31 0.07 0.10 0.10 25-DIME HEXANE
30 0.09 0.14 0.15 24-DIME HEXANE
32 0.01 0.01 0.01 33-DIME HEXANE
34 0.02 0.03 0.03 2-ME-3-ET PENTANE
29 0.06 0.09 0.10 23-DIME HEXANE
24 0.14 0.20 0.21 2-ME HEPTANE
26 0.06 0.08 0.09 4-ME HEPTANE
25 0.13 0.18 0.19 3-ME HEPTANE

51 0.01 0.02 0.02 244-TRIME HEXANE
43 0.01 0.02 0.02 235-TRIME HEXANE
53 0.01 0.02 0.02 26-DIME HEPTANE
55 0.02 0.04 0.04 35-DIME HEPTANE
56 0.01 0.01 0.01 23-DIME HEPTANE
62 0.01 0.02 0.02 4-ME OCTANE
60 0.02 0.03 0.03 2-ME OCTANE
86 0.01 0.02 0.02 4-ME NONANE
CYCLOPENTANES

CODE MOL. VOL. WT NAME
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6012720
Sample

800
801
806
807
805
811
802
817
814
810
848
864
865
861
862

17:46

API BLEND #1 GASOLINE/MTBE DUP 1GASOS5

3 1Injection

CYCLOHEXANES

CODE
825
826
830
832
833
827
941
940
943

OLEFINS,

CODE
302
305
304
303
310
306
309
509
308
327
307
311
505
530
504
450
324
317
312
315

DIENES

OCOOOOOOOO0O
o
[

MOL.
0.02
0.02
0.13
0.16

0.55
1.08
0.03
1.51
0.01
0.83
2.12
0.03
0.01
0.01
0.26
0.14
0.22
0.11
0.29

1

0.34
0.92
0.13
0.13
0.08
0.02
0.06
0.03
0.02
0.01
0.03
0.02
0.02
0.08
0.01

<
+ O
[l

OO OOODOOOO
e e o o v o

o

o

OO OOOOOONMNOORrRLOPFrPLOO
o
[\

OCOOO0COOOODOOOOORrOo
o
N

3

OCOOOOOOOOSE
e e e e o o

o

w

WT.

0.02
0.02
0.10
0.12
0.14
0.53
1.03
0.03
1.44
0.02
0.80
2.03
0.03
0.01
0.01
0.24
0.16
0.25
0.13
0.33

Page 5

CYCLOPENTANE

ME CYCLOPENTANE
1C3-DIME CYCPENTANE
1T3-DIME CYCPENTANE
1T2-DIME CYCPENTANE
113-TRIME CPENTANE
ET CYCLOPENTANE
1T2C4TRIME CPENTANE
1T2C3TRIME CPENTANE
112-TRIME CPENTANE*
11C3T4-TETRME CPENT
1MEC3ET CYCPENTANE
IMET3ET CYCPENTANE
1ME-1ET CYCPENTANE
1ME-C2ET CYPENTANE

NAME

CYCLOHEXANE

ME CYCLOHEXANE
1T2-DIME CYCHEXANE
1T3-DIME CYCHEXANE
1C4-DIME CYCHEXANE
ETHYL CYCLOHEXANE
1ME~-C3ET CYCHEXANE
1ME-1-ET CYCHEXANE
1M-C4-ET CYCHEXANE

NAME

1-BUTENE
ISO-BUTENE
TRANS-2-BUTENE
Cl5-2-BUTENE
3-METHYL-1-BUTENE
1-PENTENE
2-METHYL-1-BUTENE
ISOPRENE
TRANS-2-PENTENE
3,3-DIME BUTENE
CIS-2-PENTENE
2-METHYL-2-BUTENE
T-13-PENTADIENE
CYCLOPENTADIENE
C-13-PENTADIENE
CYCLOPENTENE
T-4ME-2-PENTENE
2-ME-1-PENTENE
1-HEXENE
CIS-3-HEXENE
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6012720 API BLEND #1 GASOLINE/MTBE DUP 1GASOS5

Sample 3 1Injection 1

314 0.33 0.37 0.38 TRANS-2-HEXENE
320 0.33 0.36 0.37 2-METHYL-2-PENTENE
321 0.17 0.19 0.20 C-3ME-2-PENTENE
313 0.16 0.17 0.18 CIS-2-HEXENE
2005 0.01 0.01 0.01 33-DIME-1-PENTENE
4500 0.01 0.01 0.01 HEPTENE A
2011 0.01 0.01 0.01 44~-DIME-C2-PENTENE
451 0.25 0.24 0.28 1-ME CYLCOPENTENE
2004 0.01 0.02 0.02 24-DIME-1-PENTENE
403 0.01 0.01 0.01 HEPTENES
2003 0.01 0.02 0.02 23-DIME-1-PENTENE
2024 0.01 0.01 0.01 5-ME-1-HEXENE
2009 0.02 0.02 0.02 24-DIME-CIS2-PENTENE
403 0.01 0.01 0.01 HEPTENES
2033 0.04 0.05 0.05 2-ME-T3-HEXENE
2010 0.01 0.01 0.02 34-DIME-C2-PENTENE
2038 0.04 0.05 0.05 1-HEPTENE
2035 0.02 0.03 0.03 3-ME-T3-HEXENE
5370 0.05 0.05 0.06 C-7 CYCLOPENTENE A
5371 0.04 0.04 0.05 C-7 CYCLOPENTENE B
2042 0.05 0.06 0.07 T3-HEPTENE
2025 0.05 0.06 0.07 2-ME-2-HEXENE
2034 0.07 0.08 0.09 3-ME-C3-HEXENE
2040 0.06 0.08 0.08 TRANS-2-HEPTENE
2008 0.04 0.05 0.06 23-DIME-C2-PENTENE
2039 0.03 0.04 0.04 CIS-2-HEPTENE
4532 0.00 0.01 0.01 OCTENE H
4528 0.01 0.02 0.02 OCTENE D
4533 0.01 0.01 0.01 OCTENE I
4534 0.01 0.01 0.01 OCTENE J
2193 0.02 0.03 0.03 1-0OCTENE
2198 0.01 0.02 0.02 C4-0OCTENE
AROMATIC HCS
CODE MOL. VOL. WT. NAME
600 1.03 0.82 1.09 BENZENE
601 2.44 2.33 3.05 TOLUENE
602 0.31 0.35 0.45 ETHYLBENZENE
604 0.54 0.60 0.78 M-XYLENE
605 0.23 0.25 0.33 P-XYLENE
603 0.28 0.30 0.40 O-XYLENE *
607 0.01 0.01 0.01 CUMENE
644 0.04 0.04 0.06 N-PROPYL BENZENE
609 0.10 0.12 0.16 1-ME-3-ET BENZENE
610 0.04 0.05 0.07 1-ME-4-ET BENZENE
613 0.04 0.05 0.07 135-TRIME BENZENE
608 0.03 0.03 0.04 1-ME-2-ET BENZENE *
612 0.12 0.14 0.19 124-TRIME BENZENE *
611 0 02 0.02 0.03 123-TRIME BENZENE *
650 0 01 0.01 0.02 INDAN *
647 0 01 0.01 0.02 1-ME-3-PR BENZENE
648 0 01 0.01 0.01 1-ME-4-PR BENZENE
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6012720 API BLEND #1 GASOLINE/MTBE DUP 1GASOS5

Sample 3 Injection 1

651 0.01 0.01 0.02 12-DIET BENZENE *

UNCLASSIFIED HCS

CODE MOL. VOL. WT. NAME
1412 21.57 19.31 21.16 2-ME-2METHOXYPROPANE
188 0.01 0.02 0.02 UNCLASS. H.C. C- 8

189 0.01 0.02 0.02 UNCLASS. H.C. C- 9



CHEVRON RESEARCH GASOLINE ANALYSIS Headspace

Sample Name: 6012721 API BLEND #2 GASOLINE/TAME Customer: CARR
Acquisition Date: 2-Apr-1996 Acquisition Time: 11:01
Channel #: 1 Analysis: GASOS5 Sample #: 4 Injection #: 1

*%% DETAILED COMPOSITION, PERCENT **x
1. BY VOLUME

NON-
C PARA OLEF NAPH AROM UNCL TOTALS NORMAL ALKYL ALKYL CYCLO- CYCLO-
NO HC BY C # PARA I-PARA I-PARA PENT HEX
3.. 0.02 0.00 khhkhkkhkk Khkdhhkkk Rhkkhkk 0.02 0.02 khkkhkdk kkhkhkhdhkk kkhkkhkk Shkkhkkk
4 22'93 0.30 hAhkkkdkk Khhkhkk AXkkhk*i 23.23 22.32 0‘61 *hkkkkk ododeook ko %k ok vk ok ok K
5 28.62 6.99 0 37 *%xkk* *%kkkxx 35,99 5.61 23.02 %kkkk%k 0 37 *xkkkxk
6 12.28 2.55 117 0.92 **xxxxx 27 .49 1.88 10.40 **xxxxkx* 1 02 0.15
7 3.78 0.83 0 71 2.56 *kkkkx 7.88 0.47 3.31 *kkkxx 0 45 0.26
8 2.19 0.11 0 34 1.60 0.03 4.27 0.12 0.83 1.24 0 24 0.10
9 0.22 0.00 0 12 0.51 0.06 0.91 0.02 0.18 0.02 0 04 0.09
10 0.05 0.00 0 00 0.10 0.03 0.19 0.00 0.04 0.01 0 00 0.00
11 0.01 0.00 0 00 0.00 0.00 0.01 0.00 0.01 0.00 0 00 0.00
12+ 0.00 0.00 0 00 0.00 0.00 0.00 0.00 0.00 0.00 0 00 0.00
TOT 70.11 10.79 2 72 5.69 10.69 100.00 30.44 38.39 1.27 2 12 0.60
2 BY WEIGHT
3_ 0.02 0.00 kdhhhhkhk Kkhkhkdhdhk dkkkkxk 0.02 0.02 hhkhkdhkhhk Hhkkhkhkk Khdkhhkk Xkkkhx
4 20.18 0.28 khkkhkhhk hhkkhk *hkkkd*h 20.46 19.66 0'52 hhhkhkkhkk hhkdkhkhkhk Khhkkkkk
5 27.00 6.99 0.42 **xkkx *kkkxkk 34,41 5.34 21.66 ***kkx 0.42 *#*xknx
6 12.26 2.68 1.34 1.22 **%%xxx 29 76 1.88 10.38 **kxkx* 1.16 0.18
7 3.93 0.90 0.82 3.36 *kxkkk 9.00 0.49 3.43 Hkkkkn 0.51 0.31
8 2.31 0.12 0.39 2.10 0.04 4 97 0.13 0.88 1.31 0.28 0.11
9 0.24 0.00 0.15 0.67 0.07 113 0.02 0.19 0.02 0.04 0.11
10 0.06 0.00 0.01 0.13 0.04 0 24 0.00 0.05 0.01 0.00 0.01
11 0.01 0.00 0.00 0.01 0.00 0 02 0.00 0.01 0.00 0.00 0.00
12+ 0.00 0.00 0.00 0.00 0.01 0 01 0.00 0.00 0.00 0.00 0.00
TOT 66.00 10.97 3.13 7.50 12.41 100 00 27.53 37.12 1.34 2.42 0.71
3 BY MOLAR
3_ 0.03 0.00 khkhkkhkhk hkhkhkhkkk *khkkhkrk 0-03 0'03 Ahkkhkkkx hhkhkhkhkk hhkkhkkk *kkkkx
4 26.10 0.38 kKhkhkdhkhk Rhhhkhkkk %okkkkk 26_48 25.43 0.67 KEAkKRkKhkk Hhdkdkhkdhkk *hkkhkhkxk
5 28.14 7.50 0 45 **kkk*x *kkkkx 36,10 5.56 22.58 kkkkk*k 0 45 *kkkxx
6 10.70 2.40 1 20 1,17 **%*xxx 26,17 1.64 9.06 *kkkkx 1 04 0.16
7 2.95 0.69 0 63 2.74 *kkkkk 7.01 0.37 2.58 *kkkkk 0 39 0.23
8 1.52 0.08 0 26 1.49 0.02 3.38 0.08 0.58 0.86 0 19 0.08
9 0.14 0.00 0 09 0.42 0.04 0.69 0.01 0.11 0.01 0 02 0.06
10 0.03 0.00 0 00 0.08 0.02 0.13 0.00 0.02 0.01 0 00 0.00
11 0.00 0.00 0 00 0.00 0.00 0.01 0.00 0.00 0.00 0 00 0.00
12+ 0.00 0.00 0 00 0.00 0.00 0.00 0.00 0.00 0.00 0 00 0.00
TOT 69.62 11.05 2 63 5.91 10.79 100.00 33.13 35.61 0.88 2 09 0.54
GRP. TYPE, VOL %: P = 78.50, 0 = 12.08, N = 3.05, A = 6.37, Saturates = 81.55
DIENE CONTENT = 780. vol ppm AVG MW = 75.2 API GR. = 81.8 SP. GR. =0.6634

OCTANE NUMBER: (from pure values) RON 89.1 MON = 83.7
(from blending values) RON = 91.6 MON = 84.6
CARBON-HYDROGEN RATIO =5,332 STOICH. AIR-FUEL RATIO =15.08 1lbs air/lbs fuel

BTU/1lb = 17810. NET, 19213. GROSS; BTU/gal = 98593. NET, 106360. GROSS
REID VAPOR PRESSURE =22.3 BROMINE NO. = 23.8
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6012721 API BLEND #2 GASOLINE/TAME 1GASO5

Sample 4 1Injection 1

* DISTILLATION CURVES

VOL % TBP D86
0 -127. 31
5 31. 31

10 31. 34
15 31. 82
20 31. 82
25 82. 82
30 82. 82
35 82. 82
40 82. 82
45 82. 97
50 97. 97
55 97. 101
60 122. 138
65 140. 140
70 146. 153
75 168. 176
80 187. 187
85 187. 187
90 197. 204
95. 231. 231.
100. 466. 319.

* COMPOUND DICTIONARY NUMBERS AND AREAS AS READ IN
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6012721 API BLEND #2 GASOLINE/TAME 1GASO5

Sample 4 Injection 1

TOTAL UNCORRECTED AREA = 10901414.

NUMBER OF PEAKS READ IN = 236
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6012721 API BLEND #2 GASOLINE/TAME 1GASOS

Sample 4 Injection 1

* DETAILED HYDROCARBON ANALYSIS, EXCLUDING COMPOUNDS BELOW 0.0l VOLUME PERCENT
NORMAL PARAFFINS

CODE MOL. VOL. WT. NAME
3 0.03 0.02 0.02 PROPANE
4 25.43 22.32 19.66 N-BUTANE
6 5.56 5.61 5.34 N-PENTANE
9 1.64 1.88 1.88 N-HEXANE
14 0.37 0.47 0.49 N-HEPTANE
23 0.08 0.12 0.13 N-OCTANE
41 0.01 0.02 0.02 N-NONANE

ISO~-PARAFFINS

CODE MOL. VOL. WT. NAME
5 0.67 0.61 0.52 ISOBUTANE
8 0.18 0.20 0.18 NEOPENTANE
7 22.40 22.82 21.49 ISOPENTANE
12 0.78 0.91 0.89 22-DIME BUTANE
13 1.44 1.65 1.65 23-DIME BUTANE
10 4.43 5.12 5.08 2-ME PENTANE
11 2.40 2.72 2.75 3-ME PENTANE
18 0.04 0.06 0.06 22-DIME PENTANE
20 0.55 0.72 0.73 24-DIME PENTANE
19 0.83 1.05 1.10 23-DIME PENTANE
15 0.58 0.75 0.78 2-ME HEXANE
16 0.57 0.73 0.76 3-ME HEXANE
37 0.77 1.12 1.18 224-TRIME PENTANE
28 0.01 0.01 0.01 22-DIME HEXANE
36 0.01 0.02 0.02 223-TRIME PENTANE
31 0.07 0.11 0.11 25-DIME HEXANE
30 0.11 0.15 0.16 24-DIME HEXANE
32 0.01 0.01 0.01 33-DIME HEXANE
34 0.02 0.03 0.04 2-ME-3-ET PENTANE
29 0.07 0.10 0.11 23-DIME HEXANE
24 0.15 0.22 0.23 2-ME HEPTANE
26 0.06 0.09 0.10 4-ME HEPTANE
25 0.14 0.20 0.21 3-ME HEPTANE
51 0.01 0.02 0.02 244-TRIME HEXANE
43 0.01 0.02 0.02 235-TRIME HEXANE
53 0.01 0.02 0.02 26-DIME HEPTANE
55 0.02 0.03 0.04 35-DIME HEPTANE
56 0.01 0.01 0.01 23-DIME HEPTANE
62 0.01 0.02 0.02 4-ME OCTANE
60 0.02 0.03 0.04 2-ME OCTANE
86 0.01 0.02 0.02 4-ME NONANE
CYCLOPENTANES

CODE MOL. VOL. WT NAME
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Sample

800
801
806
807
805
811
802
817
814
810
848
864
865
861
862

11:01
API BLEND #2 GASOLINE/TAME

4 Injection

CYCLOHEXANES

CODE
825
826
830
832
833
827
941
940
943

OLEFINS,

CODE
302
305
304
303
310
306
309
509
308
327
307
311
505
530
504
450
323
324
317
312

DIENES

0.45
1.04
0.13
0.11
0.09
0.02
0.06
0.03
0.01
0.01
0.02
0.02
0.02
0.07
0.01

MOL.
0.16
0.23
0.01
0.03
0.02
0.01
0.02
0.01
0.01

0.13

1

0.37
1.02
0.15
0.13
0.10
0.02
0.07
0.04
0.02
0.02
0.03
0.02
0.02
0.08
0.01

VOL.
0.15
0.26
0.02
0.04
0.02
0.02
0.02
0.01
0.02

QOO OOOOON
e ¢ o e
N
w

1GASO05

0.42
1.16
0.17
0.15
0.11
0.02
0.08
0.04
0.02
0.02
0.04
0.03
0.02
0.10
0.02

WT.

0.18
0.31
0.02
0.04
0.02
0.02
0.03
0.02
0.02

0.02

OOOO0OOOOOMO
o
[y
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CYCLOPENTANE

ME CYCLOPENTANE
1C3-DIME CYCPENTANE
1T3-DIME CYCPENTANE
1T2-DIME CYCPENTANE
113-TRIME CPENTANE
ET CYCLOPENTANE
1T2C4TRIME CPENTANE
1T2C3TRIME CPENTANE
112-TRIME CPENTANE*
11C3T4-TETRME CPENT
1IMEC3ET CYCPENTANE
1MET3ET CYCPENTANE
1ME-1ET CYCPENTANE
1IME-C2ET CYPENTANE

NAME

CYCLOHEXANE

ME CYCLOHEXANE
1T2-DIME CYCHEXANE
1T3-DIME CYCHEXANE
1C4-DIME CYCHEXANE
ETHYL CYCLOHEXANE
1IME-C3ET CYCHEXANE
1ME-1-ET CYCHEXANE
1M-C4-ET CYCHEXANE

NAME

1-BUTENE
ISO-BUTENE
TRANS-2-BUTENE -
Cls-2-BUTENE
3-METHYL-1-BUTENE
1-PENTENE
2-METHYL~1-BUTENE
ISOPRENE
TRANS-2-PENTENE
3,3-DIME BUTENE
CIS-2-PENTENE
2-METHYL-2-BUTENE
T~13-PENTADIENE
CYCLOPENTADIENE
C-13-PENTADIENE
CYCLOPENTENE
C-4ME-2-PENTENE
T-4ME-2-PENTENE
2-ME-1-PENTENE
1-HEXENE
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6012721 API BLEND #2 GASOLINE/TAME 1GASOS5
Sample 4 Injection 1
315 0.33 0.36 0.37 CIS-3-HEXENE
314 0.38 0.41 0.42 TRANS-2-HEXENE
320 0.37 0.40 0 41 2-METHYL-2-PENTENE
321 0.20 0.21 0 23 C-3ME-2-PENTENE
313 0.18 0.19 0 20 CIS-2-HEXENE
2005 0.01 0.01 0 01 33-DIME-1-PENTENE
4500 0.01 0.01 0.01 HEPTENE A
2011 0.02 0.03 0.03 44-DIME~C2-PENTENE
451 0.29 0.27 0.31 1-ME CYLCOPENTENE
2004 0.02 0.02 0.02 24-DIME-1-PENTENE
403 0.01 0.01 0.01 HEPTENES
2003 0.01 0.02 0.02 23-DIME-1-PENTENE
2024 0.01 0.01 0.01 S5-ME-1-HEXENE
2009 0.02 0.03 0.03 24-DIME-CIS2-PENTENE
403 0.01 0.01 0.01 HEPTENES
2033 0.04 0.05 0.05 2-ME-T3-HEXENE
2030 0.02 0.02 0.02 5-ME-C2-HEXENE
2010 0.01 0.02 0.02 34-DIME-C2-PENTENE
2038 0.04 0.06 0.06 1-HEPTENE
2035 0.03 0.03 0.03 3-ME-T3-HEXENE
5370 0.05 0.05 0.06 C-7 CYCLOPENTENE A
5371 0.05 0.05 0.06 C-7 CYCLOPENTENE B
2042 0.05 0.06 0.06 T3-HEPTENE
2025 0.06 0.07 0.08 2-ME-2-HEXENE
2034 0.08 0.09 0.10 3-ME-C3-HEXENE
2040 0.07 0.08 0.09 TRANS-2-HEPTENE
2008 0.05 0.06 0.06 23-DIME-C2-PENTENE
2039 0.03 0.03 0.04 CIS-2-HEPTENE
4532 0.00 0.01 0.01 OCTENE H
4528 0.02 0.02 0.02 OCTENE D
4533 0.01 0.01 0.01 OCTENE I
4534 0.01 0.01 0.01 OCTENE J
2193 0.02 0.02 0.03 1-OCTENE
2198 0.01 0.02 0.02 C4-OCTENE
AROMATIC HCS
CODE MOL. VOL. WT. NAME
600 1.17 0.92 1.22 BENZENE
601 2.74 2.56 3.36 TOLUENE
602 0.35 0.37 0.49 ETHYLBENZENE
604 0.58 0.63 0.82 M-XYLENE
605 0.26 0.28 0.36 P-XYLENE
603 0.30 0.32 0.43 O-XYLENE *
607 0.01 0.01 0.01 CUMENE
644 0.04 0.05 0.06 N-PROPYL BENZENE
609 0.10 0.13 0.17 1-ME-3-ET BENZENE
610 0.04 0.05 0.07 1-ME-4-ET BENZENE
613 0.05 0.06 0.07 135-TRIME BENZENE
608 0.03 0.03 0.04 1-ME-2-ET BENZENE *
612 0.12 0.15 0.20 124-TRIME BENZENE *
611 0.02 0.02 0.03 123-TRIME BENZENE *
650 0.01 0.01 0.02 INDAN *



CHEVRON RESEARCH GASOLINE ANALYSIS

2-Apr-1996 11:01

6012721 API BLEND #2 GASOLINE/TAME

Sample 4 Injection

647 0.01
648 0.01
651 0.01

UNCLASSIFIED HCS

CODE MOL.
1413 10.70
188 0.02
189 0.01

0.01
0.01
0.01

VOL.
10.56

0.02

1GASO5

0.02
0.01
0.02

WT.
12.26

0.02

0.02

Page 7

1-ME-3-PR BENZENE
1-ME-4-PR BENZENE
12-DIET BENZENE b

NAME
2-ME-2-METHOXYBUTANE
UNCLASS. H.C. C- 8
UNCLASS. H.C. C- 9



CHEVRON RESEARCH GASOLINE ANALYSIS Headspace - duplicate
Sample Name: 6012721 API BLEND #2 GASOLINE/TAME DUP Customer: CARR
Acquisition Date: 2-Apr-1996 Acquisition Time: 13:00
Channel #: 1 Analysis: GASOS Sample #: 5 Injection #%: 1

**% DETAILED COMPOSITION, PERCENT **x
1. BY VOLUME

NON-
C PARA OLEF NAPH AROM UNCL TOTALS NORMAL ALKYL ALKYL CYCLO- CYCLO-
NO HC BY C # PARA I-PARA I-PARA PENT HEX
3_ 0.02 0.00 hhkdkkhkhk *kkhhkhkk *hkkkkk 0.02 0.02 khkhhkk hhdhhkkk hhkkdhhkk Kkkhkk
4 23.02 0.31 khhkhkkhk khkhkhk hhkkkkk 23.33 22.40 0.61 khkhkkkhkk dhkhkkhkk Khkkkkk
5 28.56 6.97 0.37 **kkkk *kkkk*x 35 91 5.60 22,97 *kkkkk 0.37 *kkkskx
6 12.28 2.56 1.17 0.92 *%*x%x%x%x 27 §§ 1.88 10.40 **kk*x* 1.02 0.15
7 3.78 0.84 0.70 2.505 *kkxkxk 7.88 0.47 3,31 *kkkkx 0.45 0.25
8 2.18 0.12 0.33 1.57 0.03 4.23 0.12 0.82 1.25 0.23 0.10
9 0.22 0.00 0.12 0.48 0.07 0.88 0.02 0.18 0.02 0.04 0.08
10 0.05 0.00 0.00 0.10 0.03 0.18 0.00 0.04 0.01 0.00 0.00
11 0.01 0.00 0.00 0.00 0.00 0.01 0.00 0.01 0.00 0.00 0.00
12+ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
TOT 70.12 10.80 2.70 5.62 10.76 100.00 30.51 38.34 1.27 2.11 0.59
2 BY WEIGHT
3_ 0_02 0.00 khkhkdkhk FKhkdkkkk %kkdkk 0.02 0.02 Ahhkhkhkhk Khhkhkhkk khdkhhk *hkkkhkk
4 20.26 0.29 **kkkk *kkkkk *kkkxx 20.54 19.73 0.52 *kkhkk khhkkkhkkh Khkkkhxk
5 26.95 6.97 0.42 *kxdhkk *kknkkx 34,34 5.33 21.62 **kkxx 0.42 #*xkkxx
6 12.26 2.68 1.34 1.22 *%x*x*x%% 29,84 1.88 10.38 #*%x%x*x*x* 1 16 0.18
7 3.92 0.91 0.81 3.36 *kkkkx 9.00 0.49 3.44 **xkkxx 0 51 0.30
8 2.31 0.13 0.39 2.06 0.04 4.92 0.12 0.87 1.31 0 27 0.11
9 0.24 0.00 0.14 0.64 0.08 1.09 0.02 0.19 0.02 0 04 0.10
10 0.06 0.00 0.00 0.13 0.04 0.23 0.00 0.04 0.01 0 00 0.00
11 0.01 0.00 0.00 0.01 0.00 0.02 0.00 0.01 0.00 0 00 0.00
12+ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 00 0.00
TOT 66.02 10.98 3.10 7.41 12.49 100.00 27.60 37.08 1.34 2 41 0.69
3 BY MOLAR
3_ 0.03 0_00 khkhkkhkdh Khhkhhhkk Kkkhkxk 0.03 0.03 hhhkhkhhk hhdkhkhkk hhkkhhkhk *hhkkkx
4 26.20 0.39 **k%xkkk *kkdkx *kkkkx 26 .58 25.52 0.68 Hhkkkhkh khkkhkk khdkkkkx
5 28.08 7.48 0.45 #**%xk*x *xkxkx 36,01 5.55 22.53 *kkkkx 0.45 *xxkxx
6 10.69 2.40 1.20 1,17 *%*%xx%x% 26,23 1.64 9.05 Hkhxkx 1.04 0.16
7 2.94 0.70 0.62 2.74 *rkkkk 7.00 0.37 2.58 #xkkkx 0.39 0.23
8 1,52 0.09 0.26 1.46 0.02 3.35 0.08 0.57 0.86 0.18 0.08
9 0.14 0.00 0.08 0.40 0.05 0.67 0.01 0.11 0.01 0.02 0.06
10 0.03 0.00 0.00 0.07 0.02 0.12 0.00 0.02 0.01 0.00 0.00
11 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00
12+ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
TOT 69.64 11.06 2.61 5.85 10.85 100.00 33.21 35.55 0.88 2.09 0.52
GRP. TYPE, VOL %: P = 78.58, O = 12.10, N = 3.02, A = 6.30, Saturates = 81.61
DIENE CONTENT =  781. vol ppm AVG MW = 75.2 API GR. = 81.8 SP. GR. =0.6632

OCTANE NUMBER: (from pure values) RON = 89.1 MON = 83.7
(from blending values) RON = 91.6 MON = 84.6
CARBON-HYDROGEN RATIO =5.330 STOICH. AIR-FUEL RATIO =15.08 lbs air/lbs fuel

BTU/lb = 17827. NET, 19231. GROSS; BTU/gal = 98668. NET, 106440. GROSS
REID VAPOR PRESSURE =22.4 BROMINE NO. = 23.8



CHEVRON RESEARCH GASOLINE ANALYSIS Page 2
2-Apr-1996 13:00

6012721 API BLEND #2 GASOLINE/TAME DUP 1GASOS5

Sample 5 1Injection 1

* DISTILLATION CURVES

VOL % TBP D86
0 -127. 31
5 31. 31

10 31. 31
15 31. 82
20 31. 82
25 82. 82
30 82. 82
35 82. 82
40 82. 82
45 82. 97
50 97. 97
55 97. 101
60 122. 138
65 140. 140
70 146. 153
75 168. 176
80 187. 187
85 187. 187
90 197. 204
95. 231. 231.
100. 472, 319.

* COMPOUND DICTIONARY NUMBERS AND AREAS AS READ IN




CHEVRON RESEARCH GASOLINE ANALYSIS Page 3
2-Apr-1996 13:00

6012721 API BLEND #2 GASOLINE/TAME DUP 1GASOS

Sample 5 Injection 1

TOTAL UNCORRECTED AREA = 11759763.

NUMBER OF PEAKS READ IN = 236



CHEVRON RESEARCH GASOLINE ANALYSIS Page 4
2-Apr-1996 13:00

6012721 API BLEND #2 GASOLINE/TAME DUP 1GASOS

Sample 5 Injection 1

* DETAILED HYDROCARBON ANALYSIS, EXCLUDING COMPOUNDS BELOW 0.01 VOLUME PERCENT
NORMAL PARAFFINS

CODE MOL. VOL. WT. NAME

3 0.03 0.02 0.02 PROPANE

4 25.52 22.40 19.73 N-BUTANE
6 5.55 5.60 5.33 N-PENTANE
9 1.64 1l 88 1.88 N-HEXANE
14 0.37 0 47 0.49 N-HEPTANE
23 0.08 0 12 0.12 N-OCTANE
41 0.01 0 02 0.02 N-NONANE

ISO-PARAFFINS

CODE MOL VOL. WT. NAME

5 0.68 0.61 0.52 ISOBUTANE

8 0.18 0.19 0.17 NEOPENTANE

7 22.35 22.77 21.45 ISOPENTANE
12 0.78 0.90 0.89 22-DIME BUTANE
13 1.44 1.65 1.65 23-DIME BUTANE
10 4.43 5.13 5.08 2-ME PENTANE

11 2.40 2.73 2.75 3-ME PENTANE
18 0.04 0.06 0.06 22-DIME PENTANE
20 0.55 0.72 0.73 24-DIME PENTANE
19 0.83 1.04 1.10 23-DIME PENTANE
15 0.58 0.76 0.78 2-ME HEXANE
16 0.57 0.73 0.77 3-ME HEXANE

37 0.77 1.12 1.18 224-TRIME PENTANE
28 0.01 0.01 0.01 22-DIME HEXANE
36 0.01 0.02 0.02 223-TRIME PENTANE
31 0.07 0.11 0.11 25-DIME HEXANE
30 0.11 0.15 0.16 24-DIME HEXANE
32 0.01 0.01 0.01 33-DIME HEXANE
34 0.02 0.03 0.04 2-ME-3~-ET PENTANE
29 0.07 0.10 0.11 23-DIME HEXANE
24 0.15 0.22 0.23 2-ME HEPTANE
26 0.06 0.09 0.09 4-ME HEPTANE
25 0.14 0.20 0.21 3-ME HEPTANE

51 0.01 0.02 0.02 244-TRIME HEXANE
43 0.01 0.02 0.02 235-TRIME HEXANE
53 0.01 0.02 0.02 26-DIME HEPTANE
55 0.03 0.04 0.04 35-DIME HEPTANE
56 0.01 0.01 0.01 23-DIME HEPTANE
62 0.01 0.02 0.02 4-ME OCTANE
60 0.02 0.03 0.04 2-ME OCTANE
86 0.01 0.02 0.02 4-ME NONANE

CYCLOPENTANES

CODE MOL. VOL. WT NAME



CEEVRCN RESEARCH GASOLINE ANALYSIS

2-Apr-1996 13:00
6012721
Sample 5 1Injection
800 0.45
801 1.04
806 0.13
807 0.11
805 0.09
811 0.02
802 0.06
817 0.03
814 0.01
810 0.01
848 0.02
864 0.02
865 0.02
861 0.06
862 0.01
CYCLOHEXANES
CODE MOL.
825 0.16
826 0.23
830 0.01
832 0.03
833 0.02
827 0.01
941 0.01
940 0.01
943 0.01
OLEFINS, DIENES
CODE MOL.
302 0.03
305 0.03
304 0.15
303 0.19
310 0.17
306 0.63
309 1.23
509 0.03
308 1.72
327 0.02
307 0.95
311 2.41
505 0.03
530 0.01
504 0.02
450 0.29
323 0.10
324 0.16
317 0.25
312 0.13

API BLEND #2 GASOLINE/TAME DUP 1GASOS5

1

0.02
0.02
0.08
0.01

OCOOCOOOO0O0O
o
[ 38}

QOO0 OOOOONOO
e o o s s e e e e o @
(o]

[

0.42
1.16
0.17
0.15
0.11
0.02
0.08
0.04
0.02
0.02
0.04
0.03
0.02
0.10
0.02

WT.

0.18
0.30
0.02
0.04
0.02
0.02
0.02
0.01
0.02

QOO OODOOOOMNMNOO
o
’,—l
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CYCLOPENTANE

ME CYCLOPENTANE
1C3-DIME CYCPENTANE
1T3-DIME CYCPENTANE
1T2-DIME CYCPENTANE
113-TRIME CPENTANE
ET CYCLOPENTANE
1T2C4TRIME CPENTANE
1T2C3TRIME CPENTANE
112-TRIME CPENTANE*
11C3T4-TETRME CPENT
1MEC3ET CYCPENTANE
IMET3ET CYCPENTANE
1IME-1ET CYCPENTANE
1ME-C2ET CYPENTANE

NAME

CYCLOHEXANE

ME CYCLOHEXANE
1T2-DIME CYCHEXANE
1T3-DIME CYCHEXANE
1C4-DIME CYCHEXANE
ETHYL CYCLOHEXANE
1ME-C3ET CYCHEXANE
1ME-1-ET CYCHEXANE
1M~C4-ET CYCHEXANE

NAME

1-BUTENE
ISO-BUTENE
TRANS-2-BUTENE
Cl1S~2-BUTENE
3-METHYL-1-BUTENE
1-PENTENE
2-METHYL-1-BUTENE
ISOPRENE
TRANS-2-PENTENE
3,3-DIME BUTENE
CIS-2-PENTENE
2-METHYL-2-BUTENE
T-13-PENTADIENE
CYCLOPENTADIENE
C-13~PENTADIENE
CYCLOPENTENE
C-4ME~2-PENTENE
T-4ME-2~-PENTENE
2-ME-1-PENTENE
1-HEXENE



CHEVRCON RESEARCH GASOLINE ANALYSIS Page 6
2-Apr-1996 13:00

6012721 API BLEND #2 GASOLINE/TAME DUP 1GASOS

Sample 5 Injection 1

315

0.33 0.36 0.37 CIS-3-HEXENE

314 0.38 0.41 0.42 TRANS-2-HEXENE

320 0.37 0.39 0.41 2-METHYL-2-PENTENE
321 0.21 0.22 0.23 C-3ME-2-PENTENE

313 0.18 0.19 0.20 CIS-2-HEXENE
2005 0.01 0.01 0.01 33-DIME~-1-PENTENE
4500 0.01 0.01 0.01 HEPTENE A

2011 0.02 0.03 0.03 44-DIME-C2-PENTENE
451 0.29 0.26 0.31 1-ME CYLCOPENTENE
2004 0.02 0.02 0.02 24-DIME-1-PENTENE
2017 0.00 0.01 0.01 3-ET 1-PENTENE

403 0.01 0.01 0.01 HEPTENES

2003 0.02 0.02 0.02 23-DIME-1-PENTENE
2024 0.01 0.01 0.01 5-ME-1-HEXENE

2009 0.03 0.03 0.03 24-DIME-CIS2-PENTENE
403 0.01 0.01 0.01 HEPTENES

2033 0.04 0.05 0.05 2-ME-T3-HEXENE

2030 0.02 0.02 0.02 5-ME-C2-HEXENE

2010 0.01 0.02 0.02 34-DIME-C2-PENTENE
2038 0.05 0.06 0.06 1-HEPTENE

2035 0.02 0.03 0.03 3-ME-T3-HEXENE

5370 0.05 0.06 0.07 C-7 CYCLOPENTENE A
5371 0.05 0.05 0.06 C-7 CYCLOPENTENE B
2042 0.05 0.06 0.07 T3-HEPTENE

2025 0.06 0.07 0.08 2-ME-2-HEXENE

2034 0.08 0.09 0.10 3-ME-C3-HEXENE

2040 0.07 0.08 0.09 TRANS-2-HEPTENE

2008 0.05 0.06 0.07 23-DIME-C2-PENTENE
2039 0.04 0.04 0.05 CIS-2-HEPTENE

4528 0.01 0.02 0.02 OCTENE D

4533 0.01 0.01 0.01 OCTENE I

4534 0.01 0.01 0.01 OCTENE J

2193 0.02 0.03 0.03 1-OCTENE

2198 0.01 0.02 0.02 C4-0OCTENE

AROMATIC HCS

CODE MOL. VOL. WT. NAME

600 1.17 0.92 1 22 BENZENE

601 2.74 2.55 3 36 TOLUENE

602 0.34 0.37 0.48 ETHYLBENZENE

604 0.58 0.63 0.82 M-XYLENE

605 0.24 0.26 0.35 P-XYLENE

603 0.29 0.31 0.42 O-XYLENE *
607 0.01 0.01 0.01 CUMENE

644 0.04 0.04 0.06 N-PROPYL BENZENE

609 0.10 0.12 0.16 1-ME-3-ET BENZENE
610 0.04 0.05 0.07 1-ME-4-ET BENZENE
613 0.04 0.05 0.07 135-TRIME BENZENE
608 0.03 0.03 0.04 1-ME-2-ET BENZENE *
612 0.12 0.14 0.19 124-TRIME BENZENE *
611 0.02 0.02 0.03 123-TRIME BENZENE *
650 0.01 0.01 0.02 INDAN *



CHEVRON RESEARCH GASOLINE ANALYSIS

2-Apr-1996 13:00

6012721 API BLEND #2 GASOLINE/TAME DUP 1GASOS

Sample 5 Injection

647 0.01
648 0.01
651 0.01

UNCLASSIFIED HCS

CODE MOL.
1413 10.76
188 0.02
189 0.01

0.01
0.01
0.01

VOL.
10.62
0.02
0.02

0.01
0.01
0.01

WT.
12.33

0.02

0.02

Page 7

1-ME~-3-PR BENZENE
1-ME-4-PR BENZENE
12-DIET BENZENE e

NAME
2-ME-2-~-METHOXYBUTANE
UNCLASS. H.C. C- 8
UNCLASS. H.C. C- 9



CHEVRON RESEARCH GASOLINE ANALYSIS Headspace
Sample Name: 6015317 API BLEND 3 GASOLINE/DIPE Customer: CARR
Acquisition Date: 5-Apr-1996 Acquisition Time: 08:50
Channel #: 1 Analysis: GASOS5 Sample #: 12 Injection #: 1
*** DETAILED COMPOSITION, PERCENT *#**
1. BY VOLUME
NON-
C PARA OLEF NAPH AROM UNCL TOTALS NORMAL ALKYL ALKYL CYCLO- CYCLO-
NO HC BY C 4 PARA I-PARA I-PARA PENT HEX
3- 0.02 0.00 khkhkkhk khhkhkhkkk kohkkkkk 0.02 0.02 khkhkkkk *hkhhhkdk Rhhkkhkhkhk Rhhkhkkk
4 20.89 0.28 **kkkhk Hkkkkhkk kkhkhkkxk 21.17 20.34 0.55 khkkhkk Khkhkkkk kkkkkk
5 26.70 6.56 0.35 *kkkkk kkhxxx 33 61 5.25 21.44 *kkkxxk 0.35 #xkkux
6 11.64 1.90 1.11 0.87 **%%k%x 32,20 1.78 9.86 *kkkkx 0.97 0 14
7 3.60 0.75 0.69 2.50 *kkkkx 7.53 0.46 3.14 #x%xkkx 0.44 0 25
8 2.11 0.11 0.32 1.65 0.04 4.23 0.12 0.80 1.19 0.23 0 09
9 0.23 0.00 0.13 0.57 0.06 0.99 0.02 0.18 0.02 0.04 0 09
10 0.06 0.00 0.00 0.12 0.04 0.22 0.00 0.05 0.01 0.00 0 00
11 0.01 0.00 0.00 0.01 0.00 0.02 0.00 0.01 0.00 0.00 0 00
12+ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 00
TOT 65.25 9.61 2.60 5.72 16.82 100.00 27.99 36.04 1.22 2.02 0 58
2. BY WEIGHT
3- 0.01 0.00 ddhdedhk Fdehkhkkk Kk dkok 0-01 0.0l
4 18.35 0.26 *kkkkk Khkkkhkx xkkkkk ]_8_61 17.89 0.46 kkkhkhk Khkhkhdk Kkkkkk
5 25.15 6.55 0.40 *kkkkk hkkkxx 32 09 4.99 20.16 **kkkx* 0.40 *kkkxx
6 11.60 2.01 1 26 1,16 *%kx%xx 34,21 1.78 9.82 *kkkkxk 1.09 0.17
7 3.73 0.81 0 79 3,27 *kkkkx 8.61 0.47 3.26 *kkkkx 0.50 0.29
8 2.23 0.12 0 37 2.17 0.04 4.94 0.13 0.85 1.25 0.27 0.11
9 0.25 0.00 0 15 0.75 0.07 1 22 0.03 0.20 0.02 0 04 0.11
10 0.07 0.00 0 01 0.17 0.04 0 28 0.00 0.06 0.01 0 00 0.01
11 0.01 0.00 0 00 0.01 0.00 0 02 0.00 0.01 0.00 0 00 0.00
12+ 0.00 0.00 0 00 0.00 0.01 0 01 0.00 0.00 0.00 0 00 0.00
TOT 61.40 9.75 2 98 7.53 18.34 100 00 25.30 34.82 1.28 2 30 0.68
3 BY MOLAR
3- 0.03 0.00 **kkkkh hkkdkkk *kkkkxk 0.03 0.03 *kkdkkk dhkkkkk *hhkkk *kkkkk
4 24.04 0 35 *kkhkk kdkkkkkx *kkkxkx 24.39 23,43 0.61 #*kkkkk *hkhdkk Hhkkkkxk
5 26.53 7 12 0.43 *kkkkx xxkwxx 34,08 5.27 21.26 *kkkkx 0.43 *xkxkx
6 10.25 1 82 1.14 1 13 *%k*xx%x 30,39 1.57 8.68 *kkkkk 0.99 0.15
7 2.83 0 63 0.61 2 70 *kkkkx 6.78 0.36 2,47 *kkkkxk 0.38 0.23
8 1.48 0 08 0.25 1.56 0.03 3.41 0.08 0.57 0.83 0.18 0.07
9 0.15 0 00 0.09 0.48 0.04 0.76 0.02 0.12 0.01 0.03 0.06
10 0.04 0 00 0.00 0.09 0.02 0.16 0.00 0.03 0.01 0.00 0.00
11 0.01 0 00 0.00 0.00 0.00 0.01 0.00 0.01 0.00 0.00 0.00
12+ 0.00 0 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
TOT 65.34 10 01 2.53 5.97 16.15 100.00 30.75 33.75 0.85 2.01 0.52
GRP. TYPE, VOL %: P = 78.45, O = 11.55, N = 3.12, A = 6.88, Saturates = 81.57
DIENE CONTENT = 733. vol ppm AVG MW = 76.1 API GR. = 81.5 SP. GR. =0.6644
OCTANE NUMBER: (from pure values) RON = 89.4 MON = 84.1
(from blending values) RON = 91.6 MON = 84.8
CARBON-HYDROGEN RATIO =5.331 STOICH. AIR-FUEL RATIO =15.08 lbs air/lbs fuel
BTU/lb = 17769. NET, 19159. GROSS; BTU/gal = 98512. NET, 106220. GROSS
REID VAPOR PRESSURE =20.5 BROMINE NO. = 21.3



CHEVRON RESEARCH GASOLINE ANALYSIS Page 2
5-Apr-1996 08:50

6015317 API BLEND 3 GASOLINE/DIPE 1GASO0S

Sample 12 1Injection 1

* DISTILLATION CURVES

VOL % TBP D86
0 -44, 31
5 31. 31

10 31. 82
15 31. 82
20 31. 82
25 82. 82
30 82. 82
35 82. 82
40 82. 97
45 97. 97
50 97. 101
55 122, 140
60 140. 140
65 146. 156
70 176. 177
75 187. 187
80 187. 187
85 187. 187
90 197. 204
95. 231. 236.
100. 472. 324.

* COMPOUND DICTIONARY NUMBERS AND AREAS AS READ IN




CHEVRON RESEARCH GASOLINE ANALYSIS Page 3
5-Apr-1996 08:50

6015317 API BLEND 3 GASOLINE/DIPE 1GASO5

Sample 12 1Injection 1

TOTAL UNCORRECTED AREA = 11363749.

NUMBER OF PEAKS READ IN = 237



CHEVRON RESEARCH GASOLINE ANALYSIS Page 4
5-Apr-1996 08:50

6015317 API BLEND 3 GASOLINE/DIPE 1GASO5

Sample 12 1Injection 1

* DETAILED HYDROCARBON ANALYSIS, EXCLUDING COMPOUNDS BELOW 0.0l VOLUME PERCENT
NORMAL PARAFFINS

CODE MOL. VOL. WT. NAME

3 0.03 0.02 0.01 PROPANE

4 23.43 20.34 17.89 N-BUTANE
6 5.27 5.25 4.99 N-PENTANE
9 1.57 1.78 1.78 N-HEXANE
14 0.36 0.46 0.47 N-HEPTANE
23 0.08 0.12 0.13 N-OCTANE
41 0.02 0.02 0.03 N-NONANE

ISO-PARAFFINS

CODE MOL. VOL. WT. NAME
5 0.61 0.55 0.46 ISOBUTANE
8 0.17 0.18 0.16 NEOPENTANE
7 21.09 21.26 20.00 ISOPENTANE
12 0.74 0.85 0.84 22-DIME BUTANE
13 1.38 1.55 1.56 23-DIME BUTANE
10 4.25 4.86 4.82 2-ME PENTANE
11 2.30 2.59 2.61 3-ME PENTANE
18 0.04 0.05 0.06 22-DIME PENTANE
20 0.52 0.68 0.69 24-DIME PENTANE
19 0.79 0.99 1.04 23-DIME PENTANE
15 0.57 0.73 0.75 2-ME HEXANE
16 0.55 0.70 0.73 3-ME HEXANE
37 0.74 1.06 1.12 224-TRIME PENTANE
28 0.01 0.01 0.01 22-DIME HEXANE
36 0.01 0.02 0.02 223-TRIME PENTANE
31 0.07 0.10 0.11 25-DIME HEXANE
30 0.11 0.15 0.16 24-DIME HEXANE
32 0.01 0.01 0.01 33-DIME HEXANE
34 0.02 0.03 0.03 2-ME-3-ET PENTANE
29 0.07 0.10 0.11 23-DIME HEXANE
24 0.15 0.21 0.23 2-ME HEPTANE
26 0.06 0.09 0.09 4-ME HEPTANE
25 0.14 0.20 0.21 3-ME HEPTANE
51 0.01 0.02 0.02 244-TRIME HEXANE
43 0.01 0.02 0.02 235-TRIME HEXANE
53 0.01 0.02 0.02 26-DIME HEPTANE
55 0.02 0.03 0.04 35-DIME HEPTANE
56 0.01 0.01 0.01 23-DIME HEPTANE
62 0.02 0.02 0.03 4-ME OCTANE
60 0.02 0.04 0.04 2-ME OCTANE
86 0.01 0.02 0.03 4-ME NONANE
CYCLOPENTANES
CODE MOL. VOL. WT NAME

800 0.43 0.35 0.40 CYCLOPENTANE



CHEVRON RESEARCH GASOLINE ANALYSIS

5-Apr-1996 08:50
6015317 API BLEND 3
Sample 12 Injection

801 0.99
806 0.12
807 0.12
805 0.08
811 0.02
802 0.06
817 0.03
814 0.01
810 0.01
848 0.02
864 0.02
865 0.02
861 0.07
862 0.01
CYCLOHEXANES
CODE MOL.
825 0.15
826 0.23
830 0.01
832 0.02
833 0.02
827 0.01
941 0.02
940 0.01
943 0.01
OLEFINS, DIENES
CODE MOL.
302 0.02
305 0.03
304 0.13
303 0.17
310 0.16
306 0.60
309 1.16
509 0.03
308 1.64
327 0.01
307 0.90
311 2.30
505 0.03
530 0.01
504 0.01
450 0.28
323 0.09
324 0.15
317 0.24
312 0.12
315 0.31

GASOLINE/DIPE

1

VOL.
0.14

0.02
0.03
0.02
0.02
0.02
0.01
0.01

OO OO0OOOOONMNOOK
o
[y

1GASO5

1.09
0.16
0.16
0.10
0.02
0.08
0.04
0.02
0.02
0.04
0.03
0.02
0.10
0.02

WT.

0.17
0.29
0.02
0.03
0.02
0.02
0.03
0.02
0.02

OO0 OOOOOO
'_l
o

Page 5

ME CYCLOPENTANE
1C3-DIME CYCPENTANE
1T3-DIME CYCPENTANE
1T2-DIME CYCPENTANE
113-TRIME CPENTANE
ET CYCLOPENTANE
1T2C4TRIME CPENTANE
1T2C3TRIME CPENTANE
112-TRIME CPENTANE*
11C3T4-TETRME CPENT
1MEC3ET CYCPENTANE
1IMET3ET CYCPENTANE
1ME-1ET CYCPENTANE
1ME-C2ET CYPENTANE

NAME

CYCLOHEXANE

ME CYCLOHEXANE
1T2-DIME CYCHEXANE
1T3~-DIME CYCHEXANE
1C4-DIME CYCHEXANE
ETHYL CYCLOHEXANE
1ME-C3ET CYCHEXANE
1ME-1-ET CYCHEXANE
1M-C4-ET CYCHEXANE

NAME

1-BUTENE
ISO-BUTENE
TRANS~-2-BUTENE
Cl1S-2-BUTENE
3-METHYL-1-BUTENE
1-PENTENE
2-METHYL-1-BUTENE
ISOPRENE
TRANS-2-PENTENE
3,3-DIME BUTENE
CIS-2-PENTENE
2-METHYL-2-BUTENE
T-13-PENTADIENE
CYCLOPENTADIENE
C-13-PENTADIENE
CYCLOPENTENE
C-4ME-2-PENTENE
T-4ME-2-PENTENE
2-ME-1-PENTENE
1-HEXENE
CIS-3-HEXENE



CHEVRON RESEARCH GASOLINE ANALYSIS
08:50
6015317 API BLEND 3

5-Apr-1996

Sample 12 Injection

321

313
2005
4500
2011

451
2004

403
2003
2024
2009

403
2033
2010
2038
2035
5370
5371
2042
2025
2034
2018
2008
2039
4532
4528
4533
4534
2193
2198

AROMATIC HCS

CODE
600
601
602
604
605
603
607
644
609
610
613
608
612
611
650
647
648
651
656

CDO0OO0O0O0OO0OOOOOO0COOOO0OOODODOOO0ODODOOOOO0O

COOOOOOOOCOOOOOO0OOONE

GASOLINE/DIPE

1

OO0 OOOODO0OO0OO0OOO0OO0OO0OONMNO

OO0 O0OOOOOOCOOOOODOOOOOOOOO0OO0O0OO
« o @ o o o o o 2 ® s o o e e e o

1GASO5

COO0O0O0OOODOOOOOOOOOOCOOOOO0OO0OO0OO0OO0O0O

L

OO0 OOOOOOOOOOO WK 3
. L) L]

Page 6

C-3ME-2-PENTENE
CIS~2-HEXENE
33-DIME-1-PENTENE
HEPTENE A
44-DIME-C2-PENTENE
1-ME CYLCOPENTENE
24-DIME-1-PENTENE
HEPTENES
23-DIME-1-PENTENE
5-ME-1-HEXENE
24-DIME-CIS2-PENTENE
HEPTENES
2-ME-T3-HEXENE
34-DIME-C2-PENTENE
1-HEPTENE
3-ME-T3-HEXENE

C-7 CYCLOPENTENE A
C-7 CYCLOPENTENE B
T3-HEPTENE
2—-ME-2-~-HEXENE
3-ME-C3-~HEXENE
3-ET-2-PENTENE
23-DIME-C2-PENTENE
CIS-2-HEPTENE
OCTENE H

OCTENE D

OCTENE I

OCTENE J

1-OCTENE

C4-0OCTENE

NAME

BENZENE

TOLUENE

ETHYLBENZENE
M~XYLENE

P-XYLENE

O-XYLENE *
CUMENE

N-PROPYL BENZENE
1-ME-3~-ET BENZENE
1-ME-4-ET BENZENE
135-TRIME BENZENE
1-ME-2-ET BENZENE
124-TRIME BENZENE
123-TRIME BENZENE
INDAN

1-ME-3-PR BENZENE
1-ME-4-PR BENZENE
12-DIET BENZENE
12-DIME4ET BENZENE *

* * o *

*



CHEVRON RESEARCH GASOLINE ANALYSIS
5~-Apr-1996 08:50

6015317 API BLEND 3 GASOLINE/DIPE
Sample 12 1Injection 1

UNCLASSIFIED HCS

CODE MOL. VOL.
1430 16.05 16.67
188 0.02 0.02
189 0.01 0.02

1GASO5

WT.
18.17

0.02

0.02

Page 7
NAME
DIISOPROPYLETHER
UNCLASS. H.C. C- 8
UNCLASS. H.C. C- 9



CHEVRON RESEARCH GASOLINE ANALYSIS Headspace - duplicate
Sample Name: 6015317 API BLEND 3 GASOLINE/DIPE DUP Customer: CARR

Acquisition Date: 5-Apr-1996 Acquisition Time: 11:22
Channel #: 1 Analysis: GASOS Sample #: 13 Injection #: 1

**%* DETAILED COMPOSITION, PERCENT *%*%
1. BY VOLUME

NON-
PARA OLEF NAPH AROM UNCL TOTALS NORMAL ALKYL ALKYL CYCLO- CYCLO-
HC BY C # PARA I-~PARA I-PARA PENT HEX

c
0
3= 0.02 0.00 *khkkk kkkkhkk khkkkksk 0.02 0.02 *kkkkhk Khkhkhk kkkkhkk hkkkkk
4 21.55 0.29 *%% %% kkkkk*x kkkxxx 21.84 20.98 0.57 #*kkkkk kkkkkk Hkkhkx
5 27.22 6.66 0 35 *dkkkk kkkdksx 34,23 5.33 21.88 #kkkkx 0.35 *kkkkxk
6 11.54 1.88 1 08 0.85 ****x%x*x 31,66 1.74 9.80 *xxkikx 0.94 0.14
7 3.38 0.72 0 64 2.30 *Akkrx 7.03 0.41 2,97 Hkkkikn 0.41 0.22
'8 1.93 0.10 0 29 1.56 0.04 3.93 0.10 0.73 1.10 0.21 0.08
9 0.22 0.00 0 11 0.60 0.06 1.00 0.02 0.18 0.02 0.03 0.08
10 0.07 0.00 0 00 0.15 0.04 0.26 0.00 0.06 0.01 0.00 0.00
11 0.01 0.00 0 00 0.01 0.01 0.03 0.00 0.01 0.00 0.00 0.00
12+ 0.00 0.00 0 00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00
TOT 65.94 9.65 2 47 5.47 16.47 100.00 28.62 36.19 1.13 1,95 0.53
2, BY WEIGHT
3- 0.02 0.00 **hkkk *hkhkdkksk *hskkokok 0.02 0.02 *kkkkk hkkkkk shkkhkk *hkkkkk
4 18.98 0.27 *kkkkk *xkkkk* *kkkx*xx 19.25 18.50 0.48 *kkkkk Hhkhkhkkk *kxkk*
5 25.70 6.66 0.40 **kkkk *kxkxx 32,76 5.08 20.62 **kkxx 0 40 *%xkxx*
6 11.53 1.98 1.23 1,13 #*&kkx*x 33,71 1.75 9.78 *kkkkx 1 07 0.16
7 3.51 0.78 0.73 3.02 *dkkrnx 8.05 0.43 3.08 **xkkkx 0 47 0.26
8 2.05 0.11 0.34 2.06 0.05 4.60 0.11 0.78 1,15 0 25 0.09
9 0.24 0.00 0.13 0.80 0.07 1.24 0.03 0.20 0.02 0 04 0.09
10 0.08 0.00 0.01 0.20 0.04 0.33 0.00 0.06 0.02 0 00 0.01
11 0.01 0.00 0.00 0.01 0.01 0.03 0.00 0.01 0.00 0 00 0.00
12+ 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0 00 0.00
TOT 62.12 9.81 2.84 7.23 18.00 100.00 25.91 35.02 1.19 2 22 0.62
3 BY MOLAR
3— 0.03 0.00 ***kkk *kkkhkk *kkkkxk 0.03 0.03 *kkkkk *khhkh khkkkkk hkkhkk
4 24.74 0.37 *kkkkk xhkkkn *kkkxx 25 11 24.11 0.63 *kkhkk Hhkkkk kkkkkk
5 26.99 7.21 0.43 *kkhkk kkankx 34,62 5.33 21.65 #**kkxk* 0.43 *knknx
6 10.13 1.79 1.11 1.10 **%%xx%x 29 81 1.54 8.60 *kkdkx 0.96 0.15
7 2.66 0.61 0.56 2.48 *kkkxx 6.31 0.33 2.33 *kkkk% 0.36 .20
8 1.36 0.07 0.23 1.47 0.03 3.16 0.07 0.52 0.77 0.17 0.06
9 0.14 0.00 0.08 0.50 0.04 0.77 0.01 0.12 0.01 0.02 0.06
10 0.04 0.00 0.00 0.11 0.02 0.18 0.00 0.03 0.01 0.00 0.00
11 0.01 0.00 0.00 0.01 0.00 0.02 0.00 0.01 0.00 0.00 0.00
12+ 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00
TOT 66.09 10.04 2.42 5.68 15.77 100.00 31.42 33.88 0.78 1.95 0.47
GRP. TYPE, VOL %: P = 78.94, O = 11.55, N = 2.96, A = 6.55, Saturates = 81.90
DIENE CONTENT = 740. vol ppm AVG MW 75.7 API GR. = 82.0 SP. GR. =0.6626

OCTANE NUMBER: (from pure values) RON 89.4 MON = 84.2
(from blending values) RON = 91.6 MON = 84.9
CARBON-HYDROGEN RATIO =5.317 STOICH. AIR-FUEL RATIO =15.09 lbs air/lbs fuel

BTU/1lb = 17834. NET, 19231. GROSS; BTU/gal = 98611. NET, 106339. GROSS
REID VAPOR PRESSURE =21.0 BROMINE NO. = 21.5



CHEVRON RESEARCH GASOLINE ANALYSIS Page 2
5-Apr-1996 11:22

6015317 API BLEND 3 GASOLINE/DIPE DUP 1GASOS

Sample 13 1Injection 1

* DISTILLATION CURVES

VOL % TBP D86
0 ~-44. 31
5 31. 31

10 31. 82
15 31. 82
20 31. 82
25 82. 82
30 82. 82
35 82. 82
40 82. 88
45 88. 97
50 97. 99
55 101. 136
60 140. 140
65 146. 146
70 161. 176
75 187. 187
80 187. 187
85 187. 187
90 194, 197
95. 231. 231.
100. 472. 325.

* COMPOUND DICTIONARY NUMBERS AND AREAS AS READ IN




CHEVRON RESEARCH GASOLINE ANALYSIS Page 3
5-Apr-1996 11:22

6015317 API BLEND 3 GASOLINE/DIPE DUP 1GASOS5

Sample 13 Injection 1

TOTAL UNCORRECTED AREA = 11278866.

NUMBER OF PEAKS READ IN = 247



CHEVRON RESEARCH GASOLINE ANALYSIS Page 4
5-Apr-1996 11:22

6015317 API BLEND 3 GASOLINE/DIPE DUP 1GASOS

Sample 13 1Injection 1

* DETAILED HYDROCARBON ANALYSIS, EXCLUDING COMPOUNDS BELOW 0.0l VOLUME PERCENT
NORMAL PARAFFINS

CODE MOL. VOL. WT. NAME
3 0.03 0.02 0.02 PROPANE
4 24.11 20.98 18.50 N-BUTANE
6 5.33 5.33 5.08 N-PENTANE
9 1.54 1.74 1.75 N-HEXANE
14 0.33 0.41 0.43 N-HEPTANE
23 0.07 0.10 0.11 N-OCTANE
41 0.01 0.02 0.03 N-NONANE

ISO-PARAFFINS

CODE MOL. VOL. WT. NAME
5 0.63 0.57 0.48 ISOBUTANE
8 0.18 0.19 0.17 NEOPENTANE
7 21.48 21.70 20.46 ISOPENTANE
12 0.74 0.86 0.85 22-DIME BUTANE
13 1.37 1.55 1.56 23-DIME BUTANE
10 4.21 4.83 4.79 2-ME PENTANE
11 2.27 2.56 2.59 3-ME PENTANE
18 0.04 0.05 0.05 22-DIME PENTANE
20 0.50 0.65 0.66 24-DIME PENTANE
19 0.74 0.93 0.98 23-DIME PENTANE
15 0.53 0.69 0.71 2-ME HEXANE
16 0.51 0.65 0.68 3-ME HEXANE
37 0.69 0.99 1.04 224-TRIME PENTANE
28 0.01 0.01 0.01 22-DIME HEXANE
36 0.01 0.02 0.02 223~TRIME PENTANE
31 0.07 0.10 0.10 25-DIME HEXANE
30 0.09 0.13 0.14 24-DIME HEXANE
32 0.01 0.01 0.01 33-DIME HEXANE
34 0.02 0.03 0.03 2-ME-3-ET PENTANE
29 0.06 0.09 0.10 23-DIME HEXANE
24 0.14 0.19 0.21 2-ME HEPTANE
26 0.06 0.08 0.08 4-ME HEPTANE
25 0.13 0.18 0.19 3-ME HEPTANE
51 0.01 0.02 0.02 244-TRIME HEXANE
43 0.01 0.02 0.02 235-TRIME HEXANE
53 0.01 0.02 0.02 26-DIME HEPTANE
55 0.02 0.03 0.03 35-DIME HEPTANE
56 0.01 0.01 0.01 23-DIME HEPTANE
62 0.02 0.02 0.03 4-ME OCTANE
60 0.02 0.03 0.04 2-ME OCTANE
86 0.01 0.02 0.03 4-ME NONANE
CYCLOPENTANES
CODE MOL. VOL. WT. NAME

800 0.43 0.35 0.40 CYCLOPENTANE



CHEVRON RESEARCH GASOLINE ANALYSIS

5-Apr-1996 11:22
6015317 API BLEND 3
Sample 13 Injection

801 0.96
806 0.12
807 0.12
805 0.07
811 0.01
802 0.06
817 0.03
814 0.01
810 0.01
848 0.02
864 0.02
865 0.01
861 0.06
862 0.01
CYCLOHEXANES
CODE MOL.
825 0.15
826 0.20
830 0.01
832 0.02
833 0 02
827 0.01
941 0.01
940 0.01
943 0.01
OLEFINS, DIENES
CODE MOL.
302 0.02
305 0.03
304 0.14
303 0.18
310 0.17
306 0.61
309 1.18
509 0.03
308 1.66
327 0.02
307 0.91
311 2.32
505 0.03
530 0.01
504 0.01
450 0.28
323 0.09
324 0.15
317 0.24
312 0.12
315 0.31

GASOLINE/DIPE DUP
1

0.94
0.14
0.13
0.08
0.02
0.06
0.03
0.02
0.02
0.03
0.02
0.02
0.07
0.01

VOL.
0.14
0.22
0.01
0.02

0.01
0.01
0.01
0.01

QOO OOOO0OOOONMNMNO
[
[\

1GASO05

1.07
0.15
0.15
0.09
0.02
0.07
0.04
0.02
0.02
0.03
0.02
0.02
0.09
0.02

WT.

0 16
0 26
0.02

0.02

QOO0 OOQOONMNMNOO
« o o . .
O
'—l
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ME CYCLOPENTANE
1C3-DIME CYCPENTANE
1T3-DIME CYCPENTANE
1T2-DIME CYCPENTANE
113-TRIME CPENTANE
ET CYCLOPENTANE
1T2C4TRIME CPENTANE
1T2C3TRIME CPENTANE
112-TRIME CPENTANE*
11C3T4-TETRME CPENT
1IMEC3ET CYCPENTANE
IMET3ET CYCPENTANE
IME-1ET CYCPENTANE
1ME-C2ET CYPENTANE

NAME

CYCLOYEXANE

ME CYCLOHEXANE
1T2-DIME CYCHEXANE
1T3-DIME CYCHEXANE
1C4-DIME CYCHEXANE
ETHYL CYCLOHEXANE
1ME-C3ET CYCHEXANE
1ME-1-ET CYCHEXANE
1M-C4-ET CYCHEXANE

NAME

1-BUTENE
ISO-BUTENE
TRANS-2-BUTENE
Cl15-2-BUTENE
3-METHYL-1-BUTENE
1-PENTENE
2-METHYL-1-BUTENE
ISOPRENE
TRANS-2-PENTENE
3,3-DIME BUTENE
CIS—-2-PENTENE
2-METHYL-2-BUTENE
T-13-PENTADIENE
CYCLOPENTADIENE
C~13-PENTADIENE
CYCLOPENTENE
C-4ME-2-PENTENE
T-4ME-2-PENTENE
2-ME-1-PENTENE
1-HEXENE
CIS-3-HEXENE



CHEVRON RESEARCH GASOLINE ANALYSIS Page 6
5-Apr-1996 11:22

6015317 API BLEND 3 GASOLINE/DIPE DUP 1GASOS

Sample 13 1Injection 1

321 0.43 0.45 0.48 C-3ME-2-PENTENE
313 0.17 0.18 0.19 CIS-2-HEXENE
2005 0.01 0.01 0.01 33-DIME-1-PENTENE
4500 0.01 0.01 0.01 HEPTENE A
2011 0.01 0.01 0.01 44-DIME-C2-PENTENE
451 0.26 0.24 0.29 1-ME CYLCOPENTENE
2004 0.01 0.02 0.02 24-DIME-1-PENTENE
403 0.01 0.01 0.01 HEPTENES
2003 0.01 0.02 0.02 23-DIME-1-PENTENE
2024 0.01 0.01 0.01 5-ME-1-HEXENE
2009 0.02 0.02 0.02 24-DIME-CIS2-PENTENE
403 0.01 0.01 0.01 HEPTENES
2033 0.04 0.04 0.05 2-ME~T3-HEXENE
2010 0.01 0.01 0.02 34-DIME-C2-PENTENE
2038 0.04 0.05 0.05 1-HEPTENE
2035 0.02 0.03 0.03 3-ME-T3-HEXENE
5370 0.05 0.05 0.06 C-7 CYCLOPENTENE A
5371 0.04 0.04 0.05 C-7 CYCLOPENTENE B
2042 0.05 0.06 0.06 T3-HEPTENE
2025 0.05 0.06 0.07 2-ME-2-HEXENE
2034 0.07 0.08 0.09 3-ME-C3-HEXENE
2018 0.06 0.07 0.08 3-ET-2-PENTENE
2008 0.04 0.05 0.06 23-DIME-C2-PENTENE
2039 0.03 0.04 0.04 CIS-2-HEPTENE
4528 0.01 0.02 0.02 OCTENE D
4533 0.01 0.01 0.01 OCTENE I
4534 0.01 0.01 0.01 OCTENE J
2193 0.02 0.03 0.03 1-OCTENE
2198 0.01 0.02 0.02 C4-OCTENE
AROMATIC HCS
CODE MOL. VOL. WT. NAME
600 1.10 0.85 1.13 BENZENE
601 2.48 2.30 3.02 TOLUENE
602 0.33 0.36 0.47 ETHYLBENZENE
604 0.58 0.62 0.82 M-XYLENE
605 0.25 0.26 0.35 P-XYLENE
603 0.30 0.32 0.43 O-XYLENE *
607 0.01 0.01 0.02 CUMENE
644 0.04 0.05 0.07 N-PROPYL BENZENE
609 0.12 0.15 0.19 1-ME-3-ET BENZENE
610 0.05 0.06 0.08 1-ME-4-ET BENZENE
613 0.06 0.07 0.09 135-TRIME BENZENE
608 0.03 0.04 0.05 1-ME-2-ET BENZENE *
612 0.15 0.18 0.24 124-TRIME BENZENE *
611 0.03 0.03 0.04 123-TRIME BENZENE *
650 0.01 0.02 0.02 INDAN *
647 0.01 0.02 0.02 1-ME-3-PR BENZENE
648 0.01 0.02 0.02 1-ME-4-PR BENZENE
651 0.01 0.02 0.02 12-DIET BENZENE *
654 0.01 0.01 0.02 14-DIME2ET BENZENE *
656 0.01 0.01 0.02 12-DIME4ET BENZENE *



CHEVRON RESEARCH GASOLINE ANALYSIS

5-Apr-1996 11:22

6015317 API BLEND 3 GASOLINE/DIPE DUP

Sample 13 1Injection 1

UNCLASSIFIED HCS

CODE MOL.
1430 15.67
188 0.01
189 0.01

VOL.
16.31
0.02
0.02

1GASO5

WT.
17.82

0.02

0.02

NAME

Page 7

DIISOPROPYLETHER

UNCLASS.
UNCLASS.

H.C. C-
H.C. C-

8
9



CHEVRON RESEARCH GASOLINE ANALYSIS

Headspace

Sample Name: 6012722 API BLEND #4 GASOLINE/ETBE Customer: CARR
Acquisition Date: 3-Apr-1996 Acquisition Time: 09:35
Channel #: 1 Analysis: GASO5 Sample #: 6 Injection #: 1
*** DETAILED COMPOSITION, PERCENT **%*
1. BY VOLUME
NON-
C PARA OLEF NAPH AROM UNCL TOTALS NORMAL ALKYL ALKYL CYCLO- CYCLO-
NO HC BY C # PARA I-PARA I-PARA PENT HEX
3_ 0.02 0.00 khkkhkhkk Rkdkhkhkhk *kkhkkhk 0.02 0.02 khkdkhhkhk Khhkkhkhkk dhkkhdkk *kodkkkk
4 22.23 0_36 khhhkhkk hhkhkkhkk *kkkkk 22.60 21'64 0.59 dkhkdkhkhk hhkhhkkk hhkkkxk
5 27.57 6.73 0 36 **kkkx *kxkkx 34,65 5.39 22,18 *kkkkx 0.36 *%kkskx
6 11.65 2.40 110 0.86 **x*xx 30,12 1.77 9.89 *kkkkk 0.96 0.14
7 3.48 0.81 0 66 2.37 *rkkkx 7.31 0.43 3.04 **kkkhx 0.42 0.24
8 2.01 0.10 0 30 1.56 0.05 4.02 0.11 0.76 1.15 0.22 0.08
9 0.21 0.00 0 12 0.57 0.06 0.96 0.02 0.17 0.02 0.03 0.09
10 0.06 0.00 0 00 0.13 0.04 0.24 0.00 0.05 0.01 0.00 0.00
11 0.01 0.00 0 00 0.01 0.01 0.02 0.00 0.01 0.00 0.00 0.00
12+ 0.00 0.00 0 00 0.00 0.04 0.04 0.00 0.00 0.00 0.00 0.00
TOT 67.26 10.40 2 54 5.49 14.31 100.00 29.39 36.70 1.17 1.99 0.55
2 BY WEIGHT
3- 0.02 0.00 Fhhkhkkk hhkdkokk ko ook 0.02 0.02 hhhhhkh khdhkhhkhkk hhkhkhkkk hkkkkk
4 19.56 0.34 **kkkh hkhkhkkk *hkkkk 19_91 19.058 0.50 *k%kkkk *hkhkkhkkk *hkkkkx
5 26.00 6.72 0.40 **kkkk *dxkwx 33 13 5.13 20.87 ***kxkx 0.40 *%kkxx
6 11.63 2.52 1.25 1,15 *x*x*xx 332 32 1.77 9.86 *kkkkx 1.09 0 17
7 3.61 0.88 0.75 3,11 *kkknx 8.36 0.45 3.16 *kkkwk 0.48 0 28
8 2.13 0.11 0.36 2.05 0.06 4.70 0.12 0.81 1.21 0.26 0 10
9 0.23 0.00 0.14 0.75 0.07 1.19 0.02 0.19 0.02 0.04 0 10
10 0.07 0.00 0.01 0.18 0.04 0.29 0.00 0.06 0.01 0.00 0 01
11 0.01 0.00 0.00 0.01 0.01 0.03 0.00 0.01 0.00 0.00 0 00
12+ 0.00 0.00 0.00 0.00 0.06 0.06 0.00 0.00 0.00 0.00 0 00
TOT 63.26 10.56 2.91 7.24 16.02 100.00 26.56 35.46 1.24 2.27 0 65
3 BY MOLAR
3~ 0.03 0.00 **kkkkk Hkhhkhkk *kkkkxk 0.03 0.03 *kkhkk khkkkhkk Ahkhkkk *khkkkx
4 25.41 0.45 **kkkkx kkkkkkx *xxxxx 25 88 24.76 0.65 *kkkkk hhkhkkk hhhkhxk
5 27.22 7.25 0 43 #kxkkk *kxkkx* 34 .90 5.37 21.85 **kkkxx 0.43 *kkknx
6 10.19 2.27 1l 13 1,11 **%k%x 28 51 1.55 8.64 *kkkkx 0.98 0.15
7 2.72 0.68 0 58 2.55 *kkxkk 6.53 0.34 2.38 *kkkkx 0.37 0.21
8 1.41 0.07 0 24 1.46 0.04 3.21 0.08 0.53 0.80 0.17 0.07
9 0.14 0.00 0 09 0.47 0.04 0.74 0.01 0.11 0.01 0.02 0.06
10 0.04 0.00 0 00 0.10 0.02 0.16 0.00 0.03 0.01 0.00 0.00
11 0.01 0.00 0 00 0.00 0.00 0.01 0.00 0.01 0.00 0.00 0.00
12+ 0.00 0.00 0 00 0.00 0.03 0.03 0.00 0.00 0.00 0.00 0.00
TOT 67.15 10.72 2 47 5.69 13.97 100.00 32.14 34.20 0.81 1.97 0.49
GRP. TYPE, VOL %: P = 78.49, 0 = 12.14, N = 2.96, A = 6.41, Saturates = 81.45
DIENE CONTENT = 763. vol ppm AVG MW = 75.5 API GR. = 81.8 SP. GR. =0.6635
OCTANE NUMBER: (from pure values) RON = 91.2 MON = 85.1
(from blending values) RON = 93.5 MON = 86.0
CARBON-HYDROGEN RATIO =5.323 STOICH. AIR-FUEL RATIO =15.09 lbs air/lbs fuel
BTU/lb = 17840. NET, 19241. GROSS; BTU/gal = 98781. NET, 106536. GROSS

REID VAPOR PRESSURE =21.8 BROMINE NO. = 23.0



CHEVRON RESEARCH GASOLINE ANALYSIS

3-Apr-1996 09:35
6012722 API BLEND #4 GASOLINE/ETBE 1GASOS5
Sample 6 1Injection 1
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* DISTILLATION CURVES

VOL % TBP D86
0 ~-44, 31
5 31. 31

10 31. 82
15 31. 82
20 31. 82
25 82. 82
30 82. 82
35 82. 82
40 82. 86
45 86. 97
50 97. 97
55 101. 122
60 140. 140
65 144. 146
70 156. 160
75 162. 162
80 162. 162
85 162. 162
90 194, 197
95. 231. 231.
100. 472. 325.

* COMPOUND DICTIONARY NUMBERS AND AREAS AS READ IN
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6012722 API BLEND #4 GASOLINE/ETBE 1GASOS

Sample 6 Injection 1

TOTAL UNCORRECTED AREA = 10912533,

NUMBER OF PEAKS READ IN = 241
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6012722 API BLEND #4 GASOLINE/ETBE 1GASOS5

Sample 6 1Injection 1

* DETAILED HYDROCARBON ANALYSIS, EXCLUDING COMPOUNDS BELOW 0.01 VOLUME PERCENT
NORMAL PARAFFINS

CODE MOL. VOL. WT. NAME

3 0.03 0.02 0.02 PROPANE

4 24.76 21.64 19.05 N-BUTANE
6 5.37 5.39 5.13 N-PENTANE
9 1.55 1.77 1.77 N-HEXANE
14 0.34 0.43 0.45 N-HEPTANE
23 0.08 0.11 0.12 N-OCTANE
41 0.01 0.02 0.02 N-NONANE

ISO-PARAFFINS

CODE MOL. VOL WT. NAME
5 0.65 0.59 0.50 ISOBUTANE
8 0.18 0.19 0.17 NEOPENTANE
7 21.67 21.99 20.70 ISOPENTANE
12 0.76 0.87 0.86 22-DIME BUTANE
13 1.38 1.57 1.57 23-DIME BUTANE
10 4.23 4.87 4.82 2-ME PENTANE
11 2.28 2.58 2.60 3-ME PENTANE
18 0.04 0.05 0.05 22-DIME PENTANE
20 0.52 0.67 0.69 24-DIME PENTANE
19 0.77 0.97 1.02 23-DIME PENTANE
15 0.53 0.68 0.70 2-ME HEXANE
16 0.53 0.67 0.70 3-ME HEXANE
37 0.72 1.03 1.08 224-TRIME PENTANE
28 0.01 0.01 0.01 22-DIME HEXANE
36 0.01 0.02 0.02 223-TRIME PENTANE
31 0.07 0.10 0.10 25-DIME HEXANE
30 0.10 0.14 0.15 24-DIME HEXANE
32 0.01 0.01 0.01 33-DIME HEXANE
34 0.02 0.03 0.03 2-ME-3~-ET PENTANE
29 0.07 0.09 0.10 23-DIME HEXANE
24 0.14 0.20 0.21 2-ME HEPTANE
26 0.06 0.08 0.09 4-ME HEPTANE
25 0.13 0.18 0.20 3-ME HEPTANE
51 0.01 0.02 0.02 244-TRIME HEXANE
43 0.01 0.02 0.02 235-TRIME HEXANE
53 0.01 0.02 0.02 26-DIME HEPTANE
55 0.02 0.04 0.04 35-DIME HEPTANE
56 0.01 0.01 0.01 23-DIME HEPTANE
62 0.01 0.02 0.02 4~-ME OCTANE
60 0.02 0.03 0.04 2—-ME OCTANE
86 0.01 0.02 0.03 4-ME NONANE
CYCLOPENTANES
CODE MOL. VOL. WT. NAME

800 0.43 0.36 0.40 CYCLOPENTANE



CHEVRON RESEARCH GASOLINE ANALYSIS

API BLEND #4 GASOLINE/ETBE

3-Apr-1996 09:35
6012722
Sample 6 Injection
801 0.98
806 0.12
807 0.12
805 0.07
811 0.01
802 0.06
817 0.03
814 0.01
810 0.01
848 0.02
864 0.02
865 0.01
861 0.06
862 0.01
CYCLOHEXANES
CODE MOL.
825 0.15
826 0.21
830 0.01
832 0.02
833 0.02
827 0.01
941 0.02
940 0.01
943 0.01
OLEFINS, DIENES
CODE MOL
302 0.13
304 0.14
303 0.18
310 0.17
306 0.61
309 1.19
509 0.03
308 1.66
327 0.02
307 0.92
311 2.33
505 0.03
530 0.01
504 0.02
450 0.28
323 0.09
324 0.16
317 0.24
312 0.12
315 0.31
314 0.36

1

0.96
0.14
0.14
0.08
0.02
0.06
0.03
0.02
0.02
0.03
0.02
0.02
0.08
0.01

VOL.
0.14
0.24
0.01
0.03
0.02
0.01
0.02
0.01
0.01

VOL.
0.11
0.11
0.14
0.16
0.58
1.12
0.03
1.57
0.02
0.85
2.15
0.03
0.01
0.02
0.22
0.10
0.17
0.26
0.13
0.34
0.38

1GASOS

WT

0.17
0.28
0.02
0.03
0.02
0.02
0.03
0.02
0.02

QO OO ODOODOOO
'_l
~
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ME CYCLOPENTANE

1C3-DIME CYCPENTANE
1T3-DIME CYCPENTANE
1T2-DIME CYCPENTANE
113-TRIME CPENTANE
ET CYCLOPENTANE

1T2C4TRIME CPENTANE
1T2C3TRIME CPENTANE
112-TRIME CPENTANE*
11C3T4-TETRME CPENT
1MEC3ET CYCPENTANE
1MET3ET CYCPENTANE
1ME-1ET CYCPENTANE
1ME-C2ET CYPENTANE

NAME

CYCLOHEXANE

ME CYCLOHEXANE
1T2-DIME CYCHEXANE
1T3-DIME CYCHEXANE
1C4-DIME CYCHEXANE
ETHYL CYCLOHEXANE
1ME-C3ET CYCHEXANE
1ME-1-ET CYCHEXANE
1M-C4-ET CYCHEXANE

NAME

1-BUTENE
TRANS-2~BUTENE
Cl1S-2-BUTENE
3-METHYL-1-BUTENE
1-PENTENE
2-METHYL-1-BUTENE
ISOPRENE
TRANS-2-PENTENE
3,3-DIME BUTENE
CIS-2-PENTENE
2-METHYL-2-BUTENE
T-13-PENTADIENE
CYCLOPENTADIENE
C-13-PENTADIENE
CYCLOPENTENE
C-~-4ME-2-PENTENE
T-4ME-2-PENTENE
2-ME-1-PENTENE
1-HEXENE
CIS-3-HEXENE
TRANS-2-HEXENE
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6012722 API BLEND #4 GASOLINE/ETBE 1GASOS

Sample 6 Injection 1

320 0.35 0.37 0.39 2-METHYL-2-PENTENE
321 0.19 0.20 0.21 C-3ME-2-PENTENE

313 0.17 0.18 0.19 CIS-2-HEXENE

2005 0.01 0.01 0.01 33-DIME-1-PENTENE
4500 0.01 0.01 0.01 HEPTENE A

2011 0.01 0.01 0.01 44-DIME-C2-PENTENE
451 0.27 0.25 0.29 1-ME CYLCOPENTENE
2004 0.01 0.02 0.02 24-DIME-1-PENTENE
403 0.01 0.01 0.01 HEPTENES

2003 0.01 0.02 0.02 23-DIME-1-PENTENE
2024 0.01 0.01 0.01 5-ME-1-HEXENE

2009 0.02 0.02 0.03 24-DIME-CIS2-PENTENE
403 0.01 0.01 0.01 HEPTENES

2033 0.04 0.05 0.05 2-ME-T3-HEXENE

2031 0.02 0.03 0.03 5-ME-T2-HEXENE

2010 0.01 0.01 0.02 34-DIME~C2-PENTENE
2038 0.04 0.05 0.05 1-HEPTENE

2035 0.02 0.03 0.03 3-ME-T3-HEXENE

5370 0.04 0.05 0.06 C-7 CYCLOPENTENE A
5371 0.04 0.04 0.05 C-7 CYCLOPENTENE B
2042 0.04 0.05 0.06 T3-HEPTENE

2025 0.05 0.06 0.07 2-ME-2-HEXENE

2034 0.07 0.09 0.09 3-ME-C3-HEXENE

2018 0.07 0.08 0.09 3-ET-2-PENTENE

2040 0.04 0.05 0.05 TRANS-2-~-HEPTENE

2008 0.05 0.05 0.06 23-DIME-C2-PENTENE
2039 0.03 0.04 0.04 CIS-2-HEPTENE

4528 0.01 0.02 0.02 OCTENE D

4533 0.01 0.01 0.01 OCTENE I

4534 0.01 0.01 0.01 OCTENE J

2193 0.02 0.02 0.02 1-0OCTENE

2198 0.01 0.02 0.02 C4-0OCTENE

AROMATIC HCS

CODE MOL. VOL. WT. NAME

600 1.11 0.86 1.15 BENZENE

601 2.55 2.37 3.11 TOLUENE

602 0.33 0.36 0.47 ETHYLBENZENE

604 0.58 0.62 0.81 M-XYLENE

605 0.24 0.26 0.34 P-XYLENE

603 0.30 0.32 0.42 O-XYLENE *
607 0.01 0.01 0.01 CUMENE

644 0.04 0.05 0.06 N-PROPYL BENZENE

609 0.11 0.14 0.18 1-ME-3-ET BENZENE
610 0.05 0.06 0.08 1-ME-4-ET BENZENE
613 0.05 0.06 0.08 135-TRIME BENZENE
608 0.03 0.04 0.05 1-ME-2-ET BENZENE *
612 0.14 0.17 0.22 124-TRIME BENZENE *
611 0.02 0.03 0.04 123-TRIME BENZENE *
650 0.01 0.01 0.02 INDAN *
647 0.01 0.01 0.02 1-ME-3-PR BENZENE
648 0.01 0.01 0.02 1-ME-4-PR BENZENE



CHEVRON RESEARCH GASOLINE ANALYSIS

3-Apr-1996 09:35
6012722 API BLEND #4 GASOLINE/ETBE
Sample 6 1Injection
651 0.01 0.01
654 0.01 0.01
656 0.01 0.01
UNCLASSIFIED HCS
CODE MOL. VOL.
1009 0.02 0.01
1450 13.82 14.10
188 0.02 0.03
189 0.01 0.02
193 0.02 0.04

1GAsO05

0.02
0.01
0.02

WT.
0.01
15.77
0.03
0.02
0.06

Page 7

12-DIET BENZENE N
14-DIME2ET BENZENE *
12-DIME4ET BENZENE *

NAME

2-ME 2-PROPANOL
2-ME-2ETHOXYPROPANE
UNCLASS. H.C. C- 8
UNCLASS. H.C. C- 9
UNCLASSIFIED C-13



CHEVRON RESEARCH GASOLINE ANALYSIS Headspace - duplicate

Sample Name: 6012722 API BLEND #4 GASOLINE/ETBE DUP Customer: CARR
Acquisition Date: 3-Apr-1996 Acquisition Time: 15:03
Channel #: 1 Analysis: GASOS Sample #: 7 Injection #: 1

*** DETAILED COMPOSITION, PERCENT **%
1. BY VOLUME

NON-

C PARA OLEF NAPH AROM UNCL TOTALS NORMAL ALKYL ALKYL CYCLO- CYCLO-
NO HC BY C 4 PARA I-PARA I-PARA PENT HEX
3_ 0.02 0.00 khkdkhhkhk hhkhkkk hhhkkkk 0.02 0.02 kkhkkhkhkhk Hhhkhkhkkk hhkhkhkkhk Khkkkkk
4 22.29 0.37 hhhkhkhkrk Khkdhhkkhk kkkkkk 22.65 21.69 0.59 hhkkhhkk hhkkkkdh Kokkkkhk
5 28.05 6.86 0.36 **%kkw xk%xxk*x 35 28 5.50 22,55 #xkkkk 0.36 *xkkkx
6 11.90 2.45 1.12 0.87 **xx%*x*x 30,69 1.80 10.10 **¥*x*xx* 0.97 0 14
7 3.45 0.77 0.64 2.17 *kkkkk 7.03 0.41 3.05 *kkksx 0.41 0 23
8 1.84 0.09 0.26 1.21 0.04 3.44 0.09 0.66 1.09 0.19 0 07
9 0.16 0 00 0.09 0.39 0.05 0.69 0.02 0.13 0.01 0.03 0 06
10 0.04 0 00 0.00 0.09 0.02 0.15 0.00 0.03 0.01 0.00 0 00
11 0.01 0 00 0.00 0.01 0.00 0.02 0.00 0.01 0.00 0.00 0 00
12+ 0.00 0 00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0 00
TOT 67.77 10 54 2.47 4.74 14.48 100.00 29.53 37.12 1.11 1.97 0 50
2 BY WEIGHT
3._ 0.02 0'00 khAhhhkh hhhkhkhkk Khkkkk 0.02 0.02 Khkhkhhkhk Hhhkhkhhhk dhdhhhkh Khkhkk
4 19.67 0_34 khkdkdhkdhkh hhkhkkhkk % kkkkhk 20.01 ]_9.16 0.50 khkdkddkdk Rhkkkhkk *kkkkhkk
5 26.54 6.88 0.41 **kxkk *kkxkx 33 84 5.25 21.29 *kkkxx 0 41 **xkkx
6 11.91 2.57 1.28 1,16 **%xx*x%x 33 03 1.81 10.10 **kkkx* 111 0.17
7 3.59 0.84 0.73 2.86 *kkkkk 8.03 0.42 3.17 *kkkkx 0 47 0.27
8 1.95 0.10 0.31 1.59 0.05 4.00 0.09 0.70 1.15 0 23 0.08
9 0.18 0.00 0.11 0.52 0.05 0.86 0.02 0.15 0.02 0 03 0.07
10 0.04 0.00 0.00 0.12 0.03 0.19 0.00 0.04 0.01 0 00 0.00
11 0.01 0.00 0.00 0.01 0.00 0.02 0.00 0.01 0.00 0 00 0.00
12+ 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0 00 0.00
TOT 63.91 10.74 2.84 6.27 16.24 100.00 26.77 35.96 1.18 2 25 0.59
3 BY MOLAR
3_ 0.03 0.00 khkkhkkk Khkhkkkhk kokkkkk 0.03 0.03 khkkhkhkkhk khhkdhkkk hkkhhk *hkkhkxk
4 25.43 0.46 khkhkhkkhkk hhhkhkhkk Kok kkkk 25.89 24.78 0.65 khkkhhkh Khhkdkhkhk Khkkhkk
5 27.65 7.39 0.44 **kxkx *kxkxx 35 48 5.47 22.18 **k*xkk% 0.44 *xxkvhx
6 10.39 2.31 1.14 1,12 *%*xx%%x 29 00 1.58 8.81 *kkkkxk 0.99 0.15
7 2.70 0.64 0.56 2,34 *kkknk 6.24 0.32 2,38 #hkkkx 0.36 0.20
8 1.28 0.07 0.21 1.13 0.03 2.72 0.06 0.46 0.76 0.15 0.05
9 0.10 0.00 0.06 0.33 0.03 0.53 0.01 0.09 0.01 0.02 0.04
10 0.02 0.00 0.00 0.07 0.01 0.11 0.00 0.02 0.00 0.00 0.00
11 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00
12+ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
TOT 67.61 10.86 2.42 4.98 14.13 100.00 32.25 34.59 0.77 1.96 0.45
GRP. TYPE, VOL %: P = 79.24, O = 12.33, N = 2.89, A = 5.55, Saturates = 82.13
DIENE CONTENT = 864. vol ppm AVG MW = 75.2 API GR. = 82.4 SP. GR. =0.6615
OCTANE NUMBER: (from pure values) RON = 91.2 MON = 85.2

(from blending values) RON = 93.6 MON = 86.1
CARBON-HYDROGEN RATIO =5,294 STOICH. AIR-FUEL RATIO =15.10 lbs air/lbs fuel

BTU/1b = 18030. NET, 19445. GROSS; BTU/gal = 99529. NET, 107341. GROSS
REID VAPOR PRESSURE =21.9 BROMINE NO. = 23.4
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6012722 API BLEND #4 GASOLINE/ETBE DUP 1GASOS5

Sample 7 Injection 1

* DISTILLATION CURVES

VOL % TBP D86
0 -127 31
5 31. 31

10 31. 68
15 31. 82
20 31. 82
25 82. 82
30 82. 82
35 82. 82
40 82. 82
45 82. 97
50 97. 97
55 99. 112
60 136. 140
65 140. 146
70 154, 156
75 162, 162
80 162. 162
85 162. 162
90 194, 194
95. 231. 231.
100. 472. 315.

* COMPOUND DICTIONARY NUMBERS AND AREAS AS READ IN




CHEVRON RESEARCH GASOLINE ANALYSIS Page 3
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6012722 API BLEND #4 GASOLINE/ETBE DUP 1GASOS
Sample 7 1Injection 1

TOTAL UNCORRECTED AREA = 12305339.

NUMBER OF PEAKS READ IN = 236
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6012722 API BLEND #4 GASOLINE/ETBE DUP 1GASOS

Sample 7 1Injection 1

* DETAILED HYDROCARBON ANALYSIS, EXCLUDING COMPOUNDS BELOW 0.0l VOLUME PERCENT
NORMAL PARAFFINS

CODE MOL. VOL. WT. NAME
3 0.03 0.02 0.02 PROPANE
4 24.78 21.69 19.16 N-BUTANE
6 5.47 5.50 5.25 N-PENTANE
9 1.58 1.80 1.81 N-HEXANE
14 0.32 0.41 0.42 N-HEPTANE
23 0.06 0.09 0.09 N-OCTANE
41 0.01 0.02 0.02 N-NONANE
ISO—~-PARAFFINS
CODE MOL. VOL. WT. NAME
5 0.65 0.59 0.50 ISOBUTANE
8 0.18 0.19 0.17 NEOPENTANE
7 22.00 22.36 21.12 ISOPENTANE
12 0.77 0.89 0.88 22-DIME BUTANE
13 1.41 1.60 1.61 23-DIME BUTANE
10 4,31 4.97 4.94 2-ME PENTANE
11 2.32 2.63 2.66 3-ME PENTANE
18 0.04 0.05 0.05 22-DIME PENTANE
20 0.52 -0.68 0.69 24-DIME PENTANE
19 0.76 0.96 1.02 23-DIME PENTANE
15 0.54 0.69 0.71 2-ME HEXANE
16 0.52 0.66 0.69 3-ME HEXANE
37 0.69 0.99 1.04 224-TRIME PENTANE
28 0.01 0.01 0.01 22-DIME HEXANE
36 0.01 0.02 0.02 223-TRIME PENTANE
31 0.06 0.09 0.09 25-DIME HEXANE
30 0.09 0.13 0.14 24-DIME HEXANE
34 0.02 0.03 0.03 2-ME-3-ET PENTANE
29 0.06 0.08 0.09 23-DIME HEXANE
24 0.12 0.17 0.18 2-ME HEPTANE
26 0.05 0.07 0.07 4-ME HEPTANE
25 0.11 0.16 0.17 3-ME HEPTANE
51 0.01 0.02 0.02 244-TRIME HEXANE
43 0.01 0.01 0.02 235-TRIME HEXANE
53 0.01 0.01 0.01 26-DIME HEPTANE
55 0.02 0.03 0.03 35-DIME HEPTANE
62 0.01 0.02 0.02 4-ME OCTANE
60 0.02 0.02 0.03 2-ME OCTANE
86 0.01 0.02 0.02 4-ME NONANE
CYCLOPENTANES
CODE MOL. VOL. WT. NAME
800 0.44 0.36 0.41 CYCLOPENTANE

801 0.99 0.97 1.11 ME CYCLOPENTANE



CHEVRON RESEARCH GASOLINE ANALYSIS

API BLEND #4 GASOLINE/ETBE DUP 1GASOS

3-Apr-1996 15:03
6012722
Sample 7 1Injection
806 0.12
807 0.12
805 0.07
811 0.01
802 0.05
817 0.02
814 0.01
810 0.01
848 0.02
864 0.01
865 0.01
861 0.05
862 0.01
CYCLOHEXANES
CODE MOL.
825 0.15
826 0.20
830 0.01
832 0.02
833 0.01
827 0.01
941 0.01
940 0.01
OLEFINS, DIENES
CODE MOL.
302 0.13
304 0.14
303 0.18
310 0.17
306 0.62
309 1.21
509 0.03
308 1.69
327 0.02
307 0.93
311 2.37
505 0.03
530 0.02
504 0.02
450 0.29
323 0.09
324 0.16
317 0.24
312 0.13
315 0.32
314 0.36
320 0.35
321 0.19

1

0.13

0.02

0.02

OO OOCOOO
o
[ 8}

OO OO OOODOOOOONO
e« s s s 6 o s s ° o e e ® e
[
(]

[eXeoNolo¥oleoNaoNal-H

o=
-
[Er
(o]

ODOOOODO0OODOOOOOOONOOFRPOFPOOO0O
o . .

Page 5

1C3-DIME CYCPENTANE
1T3-DIME CYCPENTANE
1T2-DIME CYCPENTANE
113-TRIME CPENTANE
ET CYCLOPENTANE
1T2C4TRIME CPENTANE
1T2C3TRIME CPENTANE
112-TRIME CPENTANE*
11C3T4-TETRME CPENT
1MEC3ET CYCPENTANE
1MET3ET CYCPENTANE
1ME-1ET CYCPENTANE
1ME-C2ET CYPENTANE

NAME

CYCLOHEXANE

ME CYCLOHEXANE
1T2-DIME CYCHEXANE
1T3-DIME CYCHEXANE
1C4-DIME CYCHEXANE
ETHYL CYCLOHEXANE
1ME-C3ET CYCHEXANE
1ME-1-ET CYCHEXANE

NAME

1-BUTENE
TRANS-2-BUTENE
C15-2-BUTENE
3-METHYL-1-BUTENE
1-PENTENE
2-METHYL-1-BUTENE
ISOPRENE
TRANS-2-PENTENE
3,3-DIME BUTENE
CIS-2-PENTENE
2-METHYL-2-BUTENE
T-13-PENTADIENE
CYCLOPENTADIENE
C-13-PENTADIENE
CYCLOPENTENE
C-4ME-2-PENTENE
T-4ME-2-PENTENE
2-ME-1-PENTENE
1-HEXENE
CIS-3-HEXENE
TRANS-2-HEXENE
2-METHYL-2-PENTENE
C-3ME-2-PENTENE



CHEVREON RESEARCH GASOLINE ANALYSIS

3-Apr-1996 15:03
6012722 API BLEND #4 GASOLINE/ETBE DUP 1GASO5
Sample 7 Injection

313
2005
4500
2011

451
2004

403
2003
2024
2009

403
2033
2010
2038
2035
5370
5371
2042
2025
2034
2018
2040
2008
2039
4528
4533
4534
2193
2198

AROMATIC HCS

CODE
600
601
602
604
605
603
644
609
610
613
608
612
611
647
651

UNCLASSIFIED HCS

CODE
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CIS-2-HEXENE
33-DIME-1-PENTENE
HEPTENE A
44-DIME-C2-PENTENE
1-ME CYLCOPENTENE
24-DIME-1-PENTENE
HEPTENES
23-DIME-1-PENTENE
5-ME-1-HEXENE
24-DIME-CIS2-PENTENE
HEPTENES
2-ME-T3-HEXENE
34-DIME-C2-PENTENE
1-HEPTENE
3-ME-T3-HEXENE

C-7 CYCLOPENTENE A
C-7 CYCLOPENTENE B
T3-HEPTENE
2-ME-2-HEXENE
3-ME-C3-HEXENE
3-ET-2-PENTENE
TRANS-2-HEPTENE
23-DIME-C2-PENTENE
CIS-2-HEPTENE
OCTENE D

OCTENE I

OCTENE J

1-OCTENE

C4-0OCTENE

NAME

BENZENE

TOLUENE

ETHYLBENZENE
M-XYLENE

P-XYLENE

O-XYLENE *
N-PROPYL BENZENE
1-ME-3-ET BENZENE
1-ME-4-ET BENZENE
135-TRIME BENZENE
1-ME-2-ET BENZENE *
124-TRIME BENZENE
123-TRIME BENZENE *
1-ME-3-PR BENZENE
12-DIET BENZENE *

*

NAME



CHEVEON RESEARCH GASOLINE ANALYSIS

3-Apr-1996 15:03
6012722 API BLEND #4 GASOLINE/ETBE DUP 1GASOS5
Sample 7 1Injection 1

1450 14.05 14.36 16.10
188 0.02 0.03 0.03
189 0.01 0.01 0.02

Page

7

2-ME-2ETHOXYPROPANE

UNCLASS.
UNCLASS.

H.C.
H.C.

c- 8
c- 9



Headspace

CHEVRON RESEARCH GASOLINE ANALYSIS

Acquisition Date: 4-Apr-1996 Acquisition Time: 14:54
Sample Name: 6012774 APIBLEND 5 GASOLINE/ETHANOL Customer
CARR

Channel#: 1  Analysis: GASO5 Sample #: 10 Injection #: 1

*** DETAILED COMPOSITION, PERCENT ***
1. BY VOLUME

NON-
C PARA OLEF NAPH AROM UNCL TOTALS NORMAL ALKYL ALKYL
CYCLO- CYCLO-
NO. HC BY C# PARA I-PARA I-PARA PENT HEX

3_ 0-02 0.00 hhkkhkk kkkkkk kkkkkkx 13'51 0.02 *kkkkk kkkkkk *khkkkk kkkkkk

4 21 .86 0.29 *hkkkk kkkkkk khkrkkkk 22.15 21 .29 0.58 khkkkkk kkhkkkk khkkkhkk

S 27.84 6.68 0.38 ****** *xxiix 34 89 5.64 22.20 ****** (.38 *rrrrx
6 1275 2.56 1.18 0.87 ****** 17.36 1.91 10.85***** 1,02 0.16
7 3.81 064 070 2.26**** 741 0.51 3.29***** 042 0.28

8 201 010 029 1.26 0.03 3.69 0.10 0.74 1.18 0.21 0.08
9 018 0.00 0.10 0.43 0.05 0.77 0.02 0.15 0.02 0.03 0.07
10 0.05 0.00 0.00 0.11 0.02 0.19 0.00 0.04 0.01 0.00 0.00
11 0.01 0.00 0.00 0.01 0.01 0.02 0.00 0.01 0.00 0.00 0.00
12+ 0.00 0.00 0.00 0.00 0.01 0.0t 0.00 0.00 0.00 0.00 0.00
TOT 68.54 10.26 2.65 4.95 13.60 100.00 29.48 37.86 1.20 2.06 0.59

2. BY WEIGHT

3_ 0.02 0.00 *hkkhkhhk kkkkkk kkhkkkk 15'87 0.02 hhkkkkk kkkkkk hhkkkk kkktkk

4 19.12 0.26 *kkkkk kkkkhkk hkkkkk 19‘38 18.63 0.49 *hkkkkk khkkhkkk kkkdkkk

S 26.09 6.59 0.42 *xxx* wwwkix 33 11 533 20.77 ****** (.42 **rr*=
6 1264 267 133 1.15**** 17.80 1.90 10.75****** 115 0.18
7 393 0.70 0.80 2.95*+* 838 0.53 3.40***** (048 0.32

8 211 010 0.34 1.65 0.03 4.23 0.10 0.78 1.23 0.24 0.10
9 020 0.00 0.12 0.57 0.05 0.94 0.02 0.16 0.02 0.04 0.09
10 0.06 0.00 0.00 0.15 0.03 0.24 0.00 0.05 0.01 0.00 0.00
11 0.01 0.00 0.00 0.01 0.01 0.03 0.00 0.01 0.00 0.00 0.00
12+ 0.00 0.00 0.00 0.00 0.02 0.02 0.00 0.00 0.00 0.00 0.00
TOT 64.17 10.32 3.02 6.49 15.99 100.00 26.52 36.40 1.26 2.33 0.69

3. BY MOLAR



3_ 0'02 0.00 khkkkkk khkkkk kkkkkk 31 .66 0.02 kkhkkkk hhkkkkk khkkkkk kkkkkk

4 1 9-73 0.28 khkkkkk khkkkkk kkhkkkkk 20'02 1 9.23 0.50 *hkkkkk khkkkkk kkkkkx

S5 21.70 5.64 0.36 ™ x> 2771 4.43 17.27 ****** (.36 ******
6 880 191 095 0.89*** 1255 1.32 7.48**** 0.82 0.13
7 235 043 049 1.92*** 519 0.32 2.04 ***** 0.29 0.20

8 1.11 0.06 0.18 0.93 0.02 229 0.05 041 0.65 0.13 0.05
9 0.09 0.00 0.06 0.28 0.03 0.46 0.01 0.08 0.01 0.02 0.04
10 0.02 0.00 0.00 0.07 0.01 0.11 0.00 0.02 0.00 0.00 0.00
11 0.00 0.00 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.00
12+ 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00
TOT 53.84 8.31 2.04 4.10 31.70 100.00 25.39 27.80 0.66 1.62 0.42

GRP. TYPE, VOL %: P=79.33,0=11.87, N= 3.07, A= 5.73, Saturates =
82.40
DIENE CONTENT = 1153. vol ppm AVG MW =60.0 API GR. =80.4 SP. GR.
=0.6676
OCTANE NUMBER: (from pure values) RON =91.5 MON =84.3

(from blending values) RON = 93.9 MON =85.2
CARBON-HYDROGEN RATIO =5.073 STOICH. AIR-FUEL RATIO =15.23 Ibs
air/lbs fuel
BTU/Ib = 18015. NET, 19459. GROSS; BTU/gal =100374. NET, 108414,
GROSS
REID VAPOR PRESSURE =17.3 BROMINE NO. = 22.6
1CHEVRON RESEARCH GASOLINE ANALYSIS Page 2
4-Apr-1996 14:54
6012774 APIBLEND 5 GASOLINE/ETHANOL 1GASO5
Sample 10 Injection 1

* DISTILLATION CURVES
VOL% TBP D86

0. -127. 31.
5. 31. 31.
10. 31. 82.
18. 31. 82.
20. 31. 82.
25. 82. 82.
30. 82. 82.
35. 82. 82.
40. 82. 86.



45. 86. 97.

50. 97. 97.

95. 101. 122,
60. 136. 140.
65. 140. 146.
70. 154, 156.
75.  173.  173.
80. 173. 173.
85. 173. 173.
90. 194. 197.
95. 231. 231.
100 472 319.

* COMPOUND DICTIONARY NUMBERS AND AREAS AS READ IN

1CHEVRON RESEARCH GASOLINE ANALYSIS ' Page 3
4-Apr-1996 14:54



6012774 APIBLEND 5 GASOLINE/ETHANOL 1GASO5
Sample 10 Injection 1

TOTAL UNCORRECTED AREA = 13483773

NUMBER OF PEAKS READ IN = 238
1CHEVRON RESEARCH GASOLINE ANALYSIS Page 4
4-Apr-1996 14:54
6012774 APIBLEND 5 GASOLINE/ETHANOL 1GASO5
Sample 10 Injection 1

* DETAILED HYDROCARBON ANALYSIS, EXCLUDING COMPOUNDS
BELOW 0.01 VOLUME PERCENT

NORMAL PARAFFINS



CODE MOL.
3 0.02
4 19.23
6 4.43
9 1.32
14 0.32
23 0.05
41 0.01

ISO-PARAFFINS

CODE MOL.
5 0.50
8 0.14
7 17.13
12 0.82
13 1.16
10 3.57
11 1.93
18 0.03
20 0.43
19 0.66
15 0.44
16 0.46
37 0.59
28 0.01
36 0.01
31 0.06
30 0.08
32 0.01
34 0.02
29 0.05
24 0.15
25 0.10
73 0.01
51 0.01
43 0.01
53 0.01
55 0.02
56 0.01
62 0.01
60 0.01

VOL
0.02
21.29
5.64
1.91

0.51
0.10
0.02

VOL.

0.58

0.19

22.01
1.21
1.67
5.21
2.76
0.06
0.72
1.06
0.72
0.75
1.07
0.01
0.02
0.10
0.14
0.01
0.03
0.09
0.27
0.17
0.01
0.02
0.02
0.01
0.03
0.01
0.02
0.03

WT
0.02
18.63
5.33
1.90
0.53
0.10
0.02

WT
0.49
0.17

20.60
1.18
1.67
5.13
2.77
0.06
0.73
1.11
0.73
0.77
1.12
0.01
0.02
0.11
0.14
0.01
0.03
0.10
0.29
0.18
0.01
0.02
0.02
0.02
0.04
0.01
0.02
0.03

NAME
PROPANE
N-BUTANE
N-PENTANE
N-HEXANE
N-HEPTANE
N-OCTANE
N-NONANE

NAME
ISOBUTANE
NEOPENTANE

ISOPENTANE
22-DIME BUTANE
23-DIME BUTANE
2-ME PENTANE
3-ME PENTANE
22-DIME PENTANE
24-DIME PENTANE
23-DIME PENTANE
2-ME HEXANE
3-ME HEXANE
224-TRIME PENTANE *
22-DIME HEXANE
223-TRIME PENTANE *
25-DIME HEXANE
24-DIME HEXANE
33-DIME HEXANE
2-ME-3-ET PENTANE
23-DIME HEXANE *
2-ME HEPTANE
3-ME HEPTANE
224-TRIME HEXANE
244-TRIME HEXANE
235-TRIME HEXANE *
26-DIME HEPTANE
35-DIME HEPTANE
23-DIME HEPTANE
4-ME OCTANE
2-ME OCTANE



86 0.01 0.02 0.02 4-ME NONANE

CYCLOPENTANES
CODE MOL. VOL. WT. NAME
1CHEVRON RESEARCH GASOLINE ANALYSIS Page 5

4-Apr-1996 14:54
6012774 APIBLEND 5 GASOLINE/ETHANOL 1GASO5
Sample 10 Injection 1

800 0.36 0.38 0.42 CYCLOPENTANE
801 0.82 1.02 1.156 ME CYCLOPENTANE
806 0.09 0.12 0.14 1C3-DIME CYCPENTANE
807 0.10 0.15 0.16 1T3-DIME CYCPENTANE
805 0.06 0.09 0.10 1T2-DIME CYCPENTANE
811 0.01 0.02 0.02 113-TRIME CPENTANE
802 0.05 0.07 0.08 ET CYCLOPENTANE
817 0.02 0.03 0.04 1T2C4TRIME CPENTANE
814 0.01 0.02 0.02 1T2C3TRIME CPENTANE
810 0.01 0.02 0.02 112-TRIME CPENTANE*
848 0.02 0.03 0.03 11C3T4-TETRME CPENT
864 0.01 0.02 0.02 1MEC3ET CYCPENTANE
865 0.01 0.02 0.02 TMET3ET CYCPENTANE
861 0.04 0.07 0.08 1ME-1ET CYCPENTANE
862 0.01 0.01 0.01 1ME-C2ET CYPENTANE
CYCLOHEXANES
CODE MOL. VOL. WT NAME
825 0.13 0.16 0.18 CYCLOHEXANE
826 0.20 0.28 0.32 ME CYCLOHEXANE
830 0.01 0.01 0.02 1T2-DIME CYCHEXANE
832 0.02 0.03 0.04 1T3-DIME CYCHEXANE
833 0.01 0.02 0.02 1C4-DIME CYCHEXANE
827 0.01 0.01 0.02 ETHYL CYCLOHEXANE
941 0.01 0.02 0.02 1ME-C3ET CYCHEXANE
940 0.01 0.01 0.01 1ME-1-ET CYCHEXANE
943 0.01 0.01 0.02 1M-C4-ET CYCHEXANE

OLEFINS, DIENES



CODE MOL. VOL. WT. NAME

302 0.02 0.02 0.02 1-BUTENE

305 0.02 0.02 0.02 ISO-BUTENE

304 0.11 0.11 0.10 TRANS-2-BUTENE

303 0.14 0.14 0.13 C1S-2-BUTENE

310 0.13 0.16 0.15 3-METHYL-1-BUTENE

306 0.49 0.59 0.57 1-PENTENE

309 0.93 1.10 1.08 2-METHYL-1-BUTENE

509 0.05 0.06 0.06 ISOPRENE

308 1.36 1.62 1.59 TRANS-2-PENTENE

327 0.02 0.03 0.03 3,3-DIME BUTENE

307 0.75 0.88 0.87 CIS-2-PENTENE

311 1.89 2.21 2.21 2-METHYL-2-BUTENE

505 0.05 0.06 0.06 T-13-PENTADIENE

323 0.08 0.11 0.11 C-4ME-2-PENTENE

324 0.13 0.18 0.18 T-4ME-2-PENTENE

317 0.20 0.28 0.28 2-ME-1-PENTENE

312 0.10 0.14 0.14 1-HEXENE

315 0.26 0.36 0.37 CIS-3-HEXENE

314 0.30 0.41 0.42 TRANS-2-HEXENE

320 0.44 0.60 0.62 2-METHYL-2-PENTENE
1CHEVRON RESEARCH GASOLINE ANALYSIS Page 6

4-Apr-1996 14:54
6012774 APIBLEND 5 GASOLINE/ETHANOL 1GASO5
Sample 10 Injection 1

313 0.14 0.19 0.20 CIS-2-HEXENE

2005 0.01 0.01 0.01 33-DIME-1-PENTENE
4500 0.01 0.01 0.01 HEPTENE A

2011 0.01 0.01 0.01 44-DIME-C2-PENTENE
451 0.24 0.27 0.32 1-ME CYLCOPENTENE
403 0.01 0.01 0.01 HEPTENES

2003 0.02 0.03 0.03 23-DIME-1-PENTENE
2009 0.02 0.03 0.03 24-DIME-CIS2-PENTENE
403 0.01 0.01 0.01 HEPTENES

2033 0.03 0.05 0.05 2-ME-T3-HEXENE

2010 0.01 0.01 0.02 34-DIME-C2-PENTENE
2038 0.03 0.05 0.06 1-HEPTENE

5370 0.06 0.08 0.09 C-7 CYCLOPENTENE A
5371 0.03 0.05 0.06 C-7 CYCLOPENTENE B
2025 0.04 0.07 0.07 2-ME-2-HEXENE

2034 0.06 0.09 0.10 3-ME-C3-HEXENE

2018 0.05 0.08 0.08 3-ET-2-PENTENE

2008 0.04 0.06 0.06 23-DIME-C2-PENTENE



4532 0.00 0.01 0.01 OCTENE H

4528 0.01 0.02 0.02 OCTENE D
4533 0.01 0.01 0.01 OCTENE I
4534 0.01 0.01 0.01 OCTENE J
2193 0.01 0.02 0.03 1-OCTENE
2198 0.01 0.01 0.01 C4-OCTENE

AROMATIC HCS

CODE MOL. VOL. WT. NAME

600 0.89 0.87 1.15 BENZENE

601 1.92 2.26 2.95 TOLUENE

602 0.22 0.30 0.39 ETHYLBENZENE

604 0.39 0.53 0.69 M-XYLENE

605 0.14 0.19 0.25 P-XYLENE

603 0.19 0.25 0.33 O-XYLENE *

644 0.02 0.04 0.06 N-PROPYL BENZENE
609 0.07 0.10 0.13 1-ME-3-ET BENZENE
610 0.03 0.05 0.06 1-ME-4-ET BENZENE
613 0.03 0.05 0.06 135-TRIME BENZENE
608 0.02 0.03 0.04 1-ME-2-ET BENZENE *
612 0.08 0.13 0.17 124-TRIME BENZENE *
611 0.02 0.02 0.03 123-TRIME BENZENE *
650 0.01 0.01 0.02 INDAN *

647 0.01 0.01 0.02 1-ME-3-PR BENZENE
648 0.01 0.01 0.01 1-ME-4-PR BENZENE
651 0.01 0.01 0.02 12-DIET BENZENE *
656 0.01 0.01 0.01 12-DIME4ET BENZENE *

UNCLASSIFIED HCS

CODE MOL. VOL. WT. NAME
1003 0.80 0.34 0.40 ETHANOL
1003 7.16 3.056 3.59 ETHANOL
1CHEVRON RESEARCH GASOLINE ANALYSIS Page 7
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6012774 APIBLEND 5 GASOLINE/ETHANOL 1GASO5
Sample 10 Injection 1

1003 0.78 0.33 0.39 ETHANOL
1003 0.88 0.38 0.44 ETHANOL
1003 3.44 1.47 1.72 ETHANOL



1003
1003
1003
1003
1003
1003
1003
1003
188
189

2.72
1.95
2.32
2.81
3.87
1.43
2.80
0.67
0.01
0.01

1.16
0.83
0.99
1.20
1.65
0.61
1.19
0.28
0.02
0.02

1.36
0.98
1.16
1.41
1.94
0.71
1.41
0.33
0.02
0.02

ETHANOL
ETHANOL
ETHANOL
ETHANOL
ETHANOL
ETHANOL
ETHANOL
ETHANOL
UNCLASS. H.
UNCLASS. H.

C.
C.

C-
C-

8
9



Headspace

CHEVRON RESEARCH GASOLINE ANALYSIS

Acquisition Date: 4-Apr-1996 Acquisition Time: 17:31

Sample Name: 6012774 API BLEND 5 GASOLINE/ETHANOLDUP Customer:
CARR

Channel#: 1 Analysis: GASO5 Sample #: 11 Injection #: 1

*** DETAILED COMPOSITION, PERCENT ***
1. BY VOLUME

NON-
C PARA OLEF NAPH AROM UNCL TOTALS NORMAL ALKYL ALKYL
CYCLO- CYCLO-
NO. HC BY C# PARA [-PARA |I-PARA PENT HEX

3_ 0.02 0.00 kkkhkk kkkkkk kkkhkkk 11.25 0'02 khkkkkk hkkkkk kkkkkk kkkkkk

4 22.76 0.30 kkkkhkk kkkkdk kkkkkk 23'06 22.16 0.60 kkkkkk hkkkkk kkkkkk

5 28.81 6.87 0.37 ******m** 36,05 5.61 23.21 ****** (.37 ******
6 12.12 248 1.14 0.85***** 16.60 1.85 10.27 ****** 1.00 0.15
7 3.69 0.77 069 2.42**** 757 046 3.24**** 044 0.25

8 213 0.11 0.33 1.61 0.04 421 0.12 0.81 1.21 0.23 0.09
9 023 0.00 0.12 0.57 0.06 0.99 0.02 0.19 0.02 0.04 0.09
10 0.07 0.00 0.00 0.13 0.04 0.24 0.00 0.06 0.01 0.00 0.00
11 0.01 0.00 0.00 0.01 0.00 0.02 0.00 0.01 0.00 0.00 0.00
12+ 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00
TOT 69.85 10.52 2.65 5.59 11.38 100.00 30.23 38.38 1.24 2.07 0.58

2. BY WEIGHT

3- 0.02 .00 **=s*+ wxwner wevenx 13 260,02
4 19.96 0.28 *hkkkk kkkkkk kkkkkk 20.24 19.45 0.51 hkkkhkk kkkkkk kkkkikk

5 27.09 6.84 (.41 *wwswewwsr 3435 53 2177 Mt Q.41 e

6 1206 259 1.30 1.13*** 17.08 1.85 10.21**** 113 0.17

7 3.82 083 079 3.17*** 861 0.47 3.35*"* 050 0.29

8 225 012 0.38 211 0.04 490 0.12 0.86 127 0.27 0.11

9 025 0.00 0.14 075 0.07 1.22 0.03 0.20 0.02 0.04 0.10

10 0.07 0.00 0.01 0.18 0.05 0.30 0.00 0.06 0.01 0.00 0.01

11 0.01 000 0.00 0.01 0.01 0.03 0.00 0.01 0.00 0.00 0.00

12+ 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00
TOT 65.53 10.66 3.03 7.35 13.42100.00 27.25 36.98 1.30 2.35 0.68

3. BY MOLAR



3_ 0.03 0.00 khkkkk kkkkkk khkkkkkx 27.30 0‘03 kkkhkdhk khkhkkkk khkhkxk kkkkkk

4 21 .27 0.30 *hkkkk kkkkkdk hkkkkk 21 '57 20.72 0.55 khkhkkdh kkkkkhk kkkkikk
S 23.25 6.05 0.36 ****** *r+r 2967 4.56 18.69 ****** (.36 *rrr
6 867 191 096 0.90****** 1243 1.33 7.34**** 083 0.13
7 236 053 050 2.13**** 552 0.29 2.07***** 0.31 0.18

8 122 0.06 021 1.23 0.02 2.75 0.07 0.46 0.69 0.15 0.06
9 0.12 0.00 0.07 0.39 0.04 0.61 0.01 0.10 0.01 0.02 0.05
10 0.03 0.00 0.00 0.08 0.02 0.14 0.00 0.03 0.01 0.00 0.00
11 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00
12+ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
TOT 56.95 8.86 2.10 4.73 27.36 100.00 27.01 29.23 0.70 1.68 0.42

GRP. TYPE, VOL %: P=78.82,0=11.88, N= 2.99 A= 6.31, Saturates =
81.81
DIENE CONTENT = 966. vol ppm AVG MW =61.9 APIGR.=81.1 SP. GR.
=0.6655
OCTANE NUMBER: (from pure values) RON = 91.0 MON = 84.2

(from blending values) RON = 93.4 MON = 85.1
CARBON-HYDROGEN RATIO =5.133 STOICH. AIR-FUEL RATIO =15.20 Ibs
air/lbs fuel
BTU/Ib = 17858. NET, 19288. GROSS; BTU/gal = 99181. NET, 107126.
GROSS
REID VAPOR PRESSURE =18.4 BROMINE NO. =23.3
1CHEVRON RESEARCH GASOLINE ANALYSIS Page 2
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6012774 API BLEND 5 GASOLINE/ETHANOLDUP 1GASO5
Sample 11 Injection 1

* DISTILLATION CURVES
VOL% TBP D86

0. -127. 31.
5. 31. 31.
10. 31. 39.
15. 31. 82.
20. 31. 82.
25. 82. 82.
30. 82. 82.
35. 82. 82.
40. 82. 82.



45 82. 97.

50 97. 97.

55 97. 101.
60. 122. 140.
65. 140. 140.
70. 146. 154
75.  173.  173.
80. 173. 173.
85. 173. 175.
90. 197. 204.
95. 231. 233.
100 472. 325

* COMPOUND DICTIONARY NUMBERS AND AREAS AS READ IN

1CHEVRON RESEARCH GASOLINE ANALYSIS
4-Apr-1996 17:31



6012774 API BLEND 5 GASOLINE/ETHANOLDUP 1GASO5
Sample 11 Injection 1

TOTAL UNCORRECTED AREA = 13024258

NUMBER OF PEAKS READ IN =263
1CHEVRON RESEARCH GASOLINE ANALYSIS Page 4
4-Apr-1996 17:31
6012774 API BLEND 5 GASOLINE/ETHANOLDUP 1GASO5
Sample 11 Injection 1



* DETAILED HYDROCARBON ANALYSIS, EXCLUDING COMPQUNDS
BELOW 0.01 VOLUME PERCENT

NORMAL PARAFFINS

CODE MOL. VOL. WT NAME
3 0.02 0.02 0.02 PROPANE
4 20.72 22.16 19.45 N-BUTANE
6 4.56 5.61 5.32 N-PENTANE
9 1.33 1.85 1.85 N-HEXANE
14 0.29 0.46 0.47 N-HEPTANE
23 0.07 0.12 0.12 N-OCTANE
41 0.01 0.02 0.03 N-NONANE
ISO-PARAFFINS
CODE MOL. VOL WT NAME
5 0.55 0.60 0.51 ISOBUTANE
8 0.15 0.20 0.18 NEOPENTANE
7 18.54 23.01 21.60 ISOPENTANE
12 0.63 0.90 0.88 22-DIME BUTANE
13 1.17 1.62 1.63 23-DIME BUTANE
10 3.60 5.06 5.00 2-ME PENTANE
11 1.94 2.69 2.70 3-ME PENTANE
18 0.04 0.06 0.06 22-DIME PENTANE
20 0.44 0.70 0.71 24-DIME PENTANE
19 0.66 1.01 1.07 23-DIME PENTANE
15 0.47 0.75 0.77 2-ME HEXANE
16 0.46 0.72 0.75 3-ME HEXANE
37 0.62 1.09 1.13 224-TRIME PENTANE *
28 0.01 0.01 0.01 22-DIME HEXANE
36 0.01 0.02 0.02 223-TRIME PENTANE *
31 0.06 0.11 0.1 25-DIME HEXANE
30 0.08 0.15 0.16 24-DIME HEXANE
32 0.01 0.01 0.01 33-DIME HEXANE
34 0.02 0.03 0.04 2-ME-3-ET PENTANE
29 0.06 0.10 0.11 23-DIME HEXANE *
24 0.12 0.21 0.22 2-ME HEPTANE
26 0.05 0.09 0.10 4-ME HEPTANE
25 0.11 0.20 0.21 3-ME HEPTANE
51 0.01 0.02 0.03 244-TRIME HEXANE

43 0.01 0.02 0.02 235-TRIME HEXANE *



53 0.01 0.02 0.02 26-DIME HEPTANE

55 0.02 0.04 0.04 35-DIME HEPTANE
56 0.01 0.01 0.01 23-DIME HEPTANE
62 0.01 0.02 0.03 4-ME OCTANE
60 0.02 0.04 0.04 2-ME OCTANE
86 0.01 0.02 0.03 4-ME NONANE
CYCLOPENTANES
CODE MOL. VOL. WT. NAME
1CHEVRON RESEARCH GASOLINE ANALYSIS Page 5

4-Apr-1996 17:31
6012774 API BLEND 5 GASOLINE/ETHANOLDUP 1GASO5
Sample 11 Injection 1

800 0.36 0.37 0.41 CYCLOPENTANE
801 0.83 1.00 1.13 ME CYCLOPENTANE
806 0.10 0.14 0.16 1C3-DIME CYCPENTANE
807 0.10 0.14 0.16 1T3-DIME CYCPENTANE
805 0.06 0.09 0.10 1T2-DIME CYCPENTANE
811 0.01 0.02 0.02 113-TRIME CPENTANE
802 0.05 0.07 0.08 ET CYCLOPENTANE
817 0.02 0.04 0.04 1T2C4TRIME CPENTANE
814 0.01 0.02 0.02 1T2C3TRIME CPENTANE
810 0.01 0.02 0.02 112-TRIME CPENTANE*
848 0.02 0.03 0.04 11C3T4-TETRME CPENT
864 0.01 0.02 0.03 1TMEC3ET CYCPENTANE
865 0.01 0.02 0.02 1MET3ET CYCPENTANE
861 0.056 0.08 0.10 1ME-1ET CYCPENTANE
862 0.01 0.01 0.02 1ME-C2ET CYPENTANE
CYCLOHEXANES
CODE MOL VOL WT NAME
825 0.13 0.156 0.17 CYCLOHEXANE
826 0.18 0.25 0.29 ME CYCLOHEXANE
830 0.01 0.02 0.02 1T2-DIME CYCHEXANE
832 0.02 0.03 0.04 1T3-DIME CYCHEXANE
833 0.01 0.02 0.02 1C4-DIME CYCHEXANE
827 0.01 0.02 0.02 ETHYL CYCLOHEXANE
941 0.01 0.02 0.03 1ME-C3ET CYCHEXANE

940 0.01 0.01 0.02 1ME-1-ET CYCHEXANE



943 0.01 0.01 0.02 1M-C4-ET CYCHEXANE

OLEFINS, DIENES

CODE MOL. VOL. WT. NAME

302 0.02 0.02 0.02 1-BUTENE

305 0.02 0.02 0.02 ISO-BUTENE

304 0.12 0.11 0.10 TRANS-2-BUTENE

303 0.15 0.14 0.13 C1S-2-BUTENE

310 0.14 0.16 0.16 3-METHYL-1-BUTENE

306 0.53 0.62 0.60 1-PENTENE

309 0.98 1.13 1.11 2-METHYL-1-BUTENE

509 0.04 0.05 0.05 ISOPRENE

308 1.39 1.60 1.58 TRANS-2-PENTENE

327 0.01 0.02 0.02 3,3-DIME BUTENE

307 0.76 0.87 0.86 CIS-2-PENTENE

311 1.93 2.18 2.19 2-METHYL-2-BUTENE

505 0.03 0.03 0.03 T-13-PENTADIENE

530 0.01 0.01 0.01 CYCLOPENTADIENE

504 0.01 0.01 0.01 C-13-PENTADIENE

450 0.23 0.22 0.26 CYCLOPENTENE

323 0.08 0.10 0.10 C-4ME-2-PENTENE

324 0.13 0.17 0.18 T-4ME-2-PENTENE

317 0.20 0.26 0.27 2-ME-1-PENTENE

312 0.10 0.14 0.14 1-HEXENE
1CHEVRON RESEARCH GASOLINE ANALYSIS Page 6
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6012774 API BLEND 5 GASOLINE/ETHANOLDUP 1GASO5
Sample 11 Injection 1

315 0.26 0.35 0.36 CIS-3-HEXENE

314 0.30 0.40 0.41 TRANS-2-HEXENE

320 0.30 0.39 0.40 2-METHYL-2-PENTENE
321 0.16 0.20 0.21 C-3ME-2-PENTENE
313 0.14 0.19 0.20 ClIS-2-HEXENE

2005 0.01 0.01 0.01 33-DIME-1-PENTENE
4500 0.00 0.01 0.01 HEPTENE A

2011 0.01 0.01 0.01 44-DIME-C2-PENTENE
451 0.23 0.25 0.30 1-ME CYLCOPENTENE
2004 0.01 0.02 0.02 24-DIME-1-PENTENE
403 0.01 0.01 0.01 HEPTENES

2003 0.01 0.02 0.02 23-DIME-1-PENTENE

2024 0.01 0.01 0.01 5-ME-1-HEXENE



2009 0.02 0.03 0.03 24-DIME-CIS2-PENTENE

403 0.01 0.01 0.01 HEPTENES

2033 0.03 0.05 0.05 2-ME-T3-HEXENE

2010 0.01 0.02 0.02 34-DIME-C2-PENTENE
2038 0.04 0.05 0.06 1-HEPTENE

2035 0.02 0.02 0.03 3-ME-T3-HEXENE

5370 0.04 0.056 0.07 C-7 CYCLOPENTENE A
5371 0.04 0.05 0.06 C-7 CYCLOPENTENE B
2042 0.04 0.06 0.06 T3-HEPTENE

2025 0.05 0.07 0.07 2-ME-2-HEXENE

2034 0.06 0.09 0.10 3-ME-C3-HEXENE
2018 0.05 0.08 0.08 3-ET-2-PENTENE

2008 0.04 0.06 0.06 23-DIME-C2-PENTENE
2039 0.03 0.04 0.04 CIS-2-HEPTENE

4532 0.00 0.01 0.01 OCTENEH

4528 0.01 0.02 0.02 OCTENE D

4533 0.01 0.01 0.01 OCTENE |

4534 0.01 0.01 0.01 OCTENE J

2193 0.01 0.02 0.03 1-OCTENE

2198 0.01 0.02 0.02 C4-OCTENE

AROMATIC HCS

CODE MOL. VOL. WT. NAME

600 0.90 0.85 1.13 BENZENE

601 2.13 242 3.17 TOLUENE

602 0.28 0.37 0.48 ETHYLBENZENE

604 0.49 0.64 0.83 M-XYLENE

605 0.21 0.27 0.36 P-XYLENE

603 0.25 0.33 0.44 O-XYLENE *

607 0.01 0.01 0.01 CUMENE

644 0.03 0.056 0.07 N-PROPYL BENZENE

609 0.09 0.14 0.18 1-ME-3-ET BENZENE

610 0.04 0.06 0.08 1-ME-4-ET BENZENE

613 0.04 0.06 0.08 135-TRIME BENZENE

608 0.03 0.04 0.05 1-ME-2-ET BENZENE *

612 0.1 0.17 0.22 124-TRIME BENZENE *

611 0.02 0.03 0.04 123-TRIME BENZENE *

650 0.01 0.01 0.02 INDAN *

647 0.01 0.01 0.02 1-ME-3-PR BENZENE
1CHEVRON RESEARCH GASOLINE ANALYSIS Page 7
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6012774 API BLEND 5 GASOLINE/ETHANOLDUP 1GASO5
Sample 11 Injection 1



648 0.01 0.01 0.02 1-ME-4-PR BENZENE

651 0.01 0.01 0.02 12-DIET BENZENE *
654 0.01 0.01 0.01 14-DIME2ET BENZENE *
656 0.01 0.01 0.02 12-DIME4ET BENZENE *

UNCLASSIFIED HCS

CODE MOL. VOL. WT. NAME
1003 0.86 0.35 0.42 ETHANOL
1003 5.19 2.14 2.52 ETHANOL
1003 1.68 0.69 0.82 ETHANOL
1003 0.48 0.20 0.23 ETHANOL
1003 1.82 0.75 0.88 ETHANOL
1003 1.00 0.41 0.49 ETHANOL
1003 1.47 0.61 0.71 ETHANOL
1003 1.98 0.82 0.96 ETHANOL
1003 1.59 0.65 0.77 ETHANOL
1003 1.66 0.68 0.81 ETHANOL
1003 1.26 0.52 0.61 ETHANOL
1003 2.94 1.21 1.43 ETHANOL
1003 1.35 0.56 0.66 ETHANOL
1003 3.71 1.53 1.80 ETHANOL
1003 0.28 0.11 0.13 ETHANOL
188 0.01 0.02 0.02 UNCLASS. H.C.C-8
189 0.01 0.02 0.02 UNCLASS. H.C.C-9



CHEVRON RESEARCH GASOLINE ANALYSIS Headspace

Sample Name: 6015318 API BLEND 6 GASOLINE/TBA Customer: CARR
Acquisition Date: 4-Apr-1996 Acquisition Time: 10:41
Channel #: 1 Analysis: GASOS Sample #: 8 Injection #: 1

*** DETAILED COMPOSITION, PERCENT *#*%
1. BY VOLUME

NON-

C PARA  OLEF NAPH AROM UNCL TOTALS NORMAL ALKYL ALKYL CYCLO- CYCLO-
NO HC BY C # PARA I-PARA I-PARA PENT HEX
3_ 0'02 0.00 khhkkkhk hhkhkkkx xkkkkx 0.02 0.02 khhkhkhh hhkhkhhk hhkkhkk Hhkkkkx
4 23.28 0.30 khkhkkdhkhk Khkdkkh % kokdkx 23.59 22.67 0.61 khkkdhhkhk hhdhhkk hhkkhkhk
5 30.06 9.89 0.35 *kkkkx xkkxkx 40,29 5.93 24,12 **kkkx 0 35 *kkknx
6 14.31 3.57 1.27 0 96 ***xxxx 20,11 2.04 12.27 *kkkkxk 110 0.17
7 4.18 1.99 0.78 2 82 *kkkkxk 9.77 0.52 3.65 *kkkkx 0 50 0.29
8 2 46 0.12 0.39 1.83 0.04 4.85 0.14 0.94 1.39 0 28 0.11
9 0 26 0.00 0.15 0.62 0.07 1.10 0.03 0.22 0.02 0 04 0.10
10 0 07 0.00 0.01 0.13 0.04 0.24 0.00 0.06 0.01 0 00 0.01
11 0 01 0.00 0.00 0.01 0.01 0.02 0.00 0.01 0.00 0 00 0.00
12+ 0 00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0 00 0.00
T0T 74 66 15.87 2.94 6.37 0.16 100.00 31.36 41.88 1.42 2 27 0.67
2. BY WEIGHT
3_ 0.02 0'00 khhkhkhkk KAhkdkk Khkkkkx 0_02 0‘02 hhkhkhkhh Kkhkhkhk hhkhkhkh kkhkkhk
4 20.71 0.29 Khkhkhkkhk Khkhkhkkh skhokkkx 21.00 20.19 0.52 Ahkkhkhkh SThhkdhhkhk *kkkkx
5 28.67 10.37 0.39 **¥kkk xkkkk*x 39 43 5.71 22.96 **kkkxx 0.39 **xkkkx
6 14.43 3.75 1.46 1.30 *#**%x%% 20.94 2.07 12.36 *kkkkx 1.27 0.20
7 4,38 2.13 0.91 3.75 **xxk%xx 11,18 0.55 3.84 *xkkxx 0.57 0.34
8 2.64 0.14 0.46 2.43 0 05 5.71 0.15 1.01 1.48 0.33 0.13
9 0.29 0.00 0.18 0.82 0 08 1.37 0.03 0.24 0.02 0.05 0.13
10 0.08 0.00 0.01 0.17 0 04 0.30 0.00 0.07 0.01 0.00 0.01
11 0.01 0.00 0.00 0.01 0 01 0.03 0.00 0.01 0.00 0.00 0.00
12+ 0.00 0.00 0.00 0.00 0 01 0.01 0.00 0.00 0.00 0.00 0.00
TOT 71.23 16.68 3.41 8.49 0 19 100.00 28.71 41.01 1.51 2,61 0.80
3. BY MOLAR
3_ 0.03 0'00 Thhkhkkk *Ahhkkhkk khkkrk 0.03 0.03 khhhkk Khhhkhkk Khkhkkhkk Kkkkkn
4 26_57 0.38 khkhkhkhkk hAhkhkkhk *khkkkk 26.95 25.90 0.67 khkhkkkhk HAARhkk Kdkkkkx
5 29.62 11.14 0.42 *xkkxx xkxkxx 41,18 5.90 23.73 *kkkk# 0.42 **kxux
6 12.48 3.33 1 30 1.24 **x*x%x*x%x 18 35 1.79 10.69 ***xkx** 112 0.18
7 3.26 1.62 0 69 3.04 *xkxxx 8.61 0.41 2.85 Hkkkkx 0 44 0.26
8 1.72 0.09 0 31 1.71 0.03 3.85 0.10 0.66 0.96 0 22 0.09
9 0.17 0.00 0 10 0.51 0.05 0.83 0.02 0.14 0.01 0 03 0.07
10 0.04 0.00 0 00 0.10 0.02 0.16 0.00 0.03 0.01 0 00 0.00
11 0.01 0.00 0 00 0.01 0.00 0.01 0.00 0.01 0.00 0 00 0.00
12+ 0.00 0.00 0 00 0.00 0.00 0.00 0.00 0.00 0.00 0 00 0.00
TOT 73.91 16.56 2 82 6.60 0.11 100.00 34.14 38.78 0.98 2 22 0.60
GRP. TYPE, VOL %: P = 74.78, 0 = 15.89, N = 2.94, A = 6.38, Saturates = 77.72
DIENE CONTENT = 7717. vol ppm AVG MW = 74,6 API GR. = 84.2 SP. GR. =0.6561

OCTANE NUMBER: (from pure values) RON 87.6 MON = 82.7
(from blending values) RON = 91.3 MON = 83.9
CARBON-HYDROGEN RATIO =5.441 STOICH. AIR-FUEL RATIO =15.02 lbs air/lbs fuel

BTU/lb = 17803. NET, 19201. GROSS; BTU/gal = 97478. NET, 105130. GROSS
REID VAPOR PRESSURE =22.9 BROMINE NO. = 38.2
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6015318 API BLEND 6 GASOLINE/TBA 1GASO5S

Sample 8 Injection 1

* DISTILLATION CURVES

VOL % TBP D86
0 -127. 31
5 31. 31

10 31. 31
15 31. 82
20 31. 82
25 82. 82
30 82. 82
35 82. 82
40 82. 82
45 82. 88
50 97. 97
55 97. 99
60 101. 112
65 122. 130
70 140. 140
75 146. 146
80 156. 156
85 176. 177
90 207. 210
95. 231. 243.
100. 472. 325.

* COMPOUND DICTIONARY NUMBERS AND AREAS AS READ IN
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6015318 API BLEND 6 GASOLINE/TBA 1GASO5

Sample 8 1Injection 1

TOTAL UNCORRECTED AREA = 12788083,

NUMBER OF PEAKS READ IN = 251
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6015318 API BLEND 6 GASOLINE/TBA 1GASOS

Sample 8 Injection 1

* DETAILED HYDROCARBON ANALYSIS, EXCLUDING COMPOUNDS BELOW 0.01 VOLUME PERCENT
NORMAL PARAFFINS

CODE MOL. VOL. WT. NAME

3 0 03 0.02 0.02 PROPANE

4 25 90 22.67 20.19 N-BUTANE
6 5 90 5.93 5.71 N-PENTANE
9 179 2.04 2.07 N-HEXANE
14 0 41 0.52 0.55 N-HEPTANE
23 0 10 0.14 0.15 N-OCTANE
41 0.02 0.03 0.03 N-NONANE

ISO-PARAFFINS

CODE MOL VOL. WT. NAME

5 0.67 0.61 0.52 ISOBUTANE

8 0.19 0.21 0.19 NEOPENTANE

7 23.53 23.92 22.77 ISOPENTANE
12 1.72 1.99 1.98 22-DIME BUTANE
13 1.56 1.78 1.81 23-DIME BUTANE
10 4.81 5.55 5.56 2-ME PENTANE
11 2.60 2.95 3.01 3-ME PENTANE
18 0.05 0.06 0.06 22-DIME PENTANE
20 0.60 0.78 0.81 24-DIME PENTANE
19 0.92 1.15 1.23 23-DIME PENTANE
15 0.65 0.84 0.87 2-ME HEXANE

16 0.64 0.82 0.86 3-ME HEXANE

37 0.86 1.24 1.32 224-TRIME PENTANE
28 0.01 0.01 0.02 22-DIME HEXANE
36 0.02 0.02 0.02 223-TRIME PENTANE
31 0.09 0.12 0.13 25-DIME HEXANE
30 0.12 0.17 0.18 24-DIME HEXANE
32 0.01 0.01 0.01 33-DIME HEXANE
34 0.03 0.04 0.04 2-ME-3-ET PENTANE
29 0.08 0.12 0.13 23-DIME HEXANE
24 0.17 0.25 0.27 2-ME HEPTANE

26 0.07 0.10 0.11 4-ME HEPTANE

25 0.16 0.23 0.25 3-ME HEPTANE

51 0.02 0.03 0.03 244-TRIME HEXANE
43 0.01 0.02 0.02 235-TRIME HEXANE
53 0.01 0.02 0.02 26-DIME HEPTANE
55 0.03 0.04 0.04 35~-DIME HEPTANE
56 0.01 0.02 0.02 23~-DIME HEPTANE
62 0.02 0.03 0.03 4-ME OCTANE
60 0.03 0.04 0.04 2-ME OCTANE
86 0.02 0.03 0.03 4-ME NONANE

CYCLOPENTANES

CODE MOL. VOL. WT NAME



CHEVRON RESEARCH GASOLINE ANALYSIS

API BLEND 6 GASOLINE/TBA

4-Apr-1996 10:41
6015318
Sample 8 1Injection
800 0.42
801 1.12
806 0.14
807 0.14
805 0.09
811 0.02
802 0.07
817 0.03
814 0.02
810 0.02
848 0.03
864 0.02
865 0.02
861 0.07
862 0.01
CYCLOHEXANES
CODE MOL.
825 0.18
826 0.26
830 0.01
832 0.03
833 0.02
829 0.01
827 0.01
946 0.01
956 0.01
941 0.02
940 0.01
943 0.01
OLEFINS, DIENES
CODE MOL.
302 0.02
305 0.03
304 0.14
303 0.19
310 0.18
306 0.66
309 1.27
509 0.03
308 1.81
327 0.02
307 0.99
311 2.53
505 0.04
530 0.14
504 0.70
403 0.55
450 2.79

1

0.02

VOL.,

0.17
0.29
0.02
0.04
0.02
0.01
0.02
0.01
0.01
0.03
0.02
0.02

1Gaso5

0.39
1.27
0.18
0.19
0.11
0.03
0.09
0.05
0.02
0.03
0.04
0.03
0.03
0.11
0.02

WT.

0.20
0.34
0.02
0.05
0.03
0.01
0.02
0.01
0.01
0.03
0.02
0.02

NMOOOOMODORrROR
w
00
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CYCLOPENTANE

ME CYCLOPENTANE
1C3-DIME CYCPENTANE
1T3-DIME CYCPENTANE
1T2-DIME CYCPENTANE
113-TRIME CPENTANE
ET CYCLOPENTANE
1T2C4TRIME CPENTANE
1T2C3TRIME CPENTANE
112-TRIME CPENTANE*
11C3T4~-TETRME CPENT
1IMEC3ET CYCPENTANE
1MET3ET CYCPENTANE
1ME-1ET CYCPENTANE
1ME-C2ET CYPENTANE

NAME

CYCLOHEXANE

ME CYCLOHEXANE
1T2-DIME CYCHEXANE
1T3-DIME CYCHEXANE
1C4-DIME CYCHEXANE
1C2-DIME CYCHEXANE
ETHYL CYCLOHEXANE
113-TRIME CYCHEXANE
1C3T5-TRIME CYCHEX
1ME-C3ET CYCHEXANE
1ME-1-ET CYCHEXANE
1M-C4-ET CYCHEXANE

NAME

1-BUTENE
ISO-BUTENE
TRANS-2-BUTENE
Cl1S~2-BUTENE
3-METHYL-1-BUTENE
1-PENTENE
2-METHYL-1-BUTENE
ISOPRENE
TRANS—-2-PENTENE
3,3-DIME BUTENE
CIS-2-PENTENE
2-METHYL-2-BUTENE
T-13-PENTADIENE
CYCLOPENTADIENE
C-13-PENTADIENE
HEPTENES
CYCLOPENTENE



CHEVRON RESEARCH GASOLINE ANALYSIS
10:41
6015318 API BLEND 6 GASOLINE/TBA
Sample 8 Injection

4-Apr-1996

403
318
323
324
317
312
315
314
320
321
313
2005
4500
2011
451
2004
2017
403
2003
2024
2009
403
2033
2010
2038
2035
5370
5371
2042
2025
2034
2018
2008
2039
4532
4528
4533
4534
2193
2198

AROMATIC HCS

CODE
600
601
602
604
605
603
607
644
609

OCOO0OOOCOOoOWr

COO0OO0CO0OOOOO0OOO0O0OOOOOULOOCOODOOOOODOOOOOOOOOOO

1

COO0OOODODODOOOOOODOOODOODOODODODOODOOOLOCOOOOOODODOOOOO
[ L] . * ] L] .

<
¢+ O
e

OCOOODOOONO
e o o e o o o o

1GASO5

OCOO0OOCOOOWRr =

COOO0OOQOOOO0OOOOOOOOOO0OOOOODODODOOO0DOOOOOOOODOODOOOO
o« e o o & o o

.50
.02
.07
.20

=

.30
.75
.56
.97
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HEPTENES
3-METHYL-1-PENTENE
C-4ME-2-PENTENE
T-4ME-2-PENTENE
2-ME-1-PENTENE
1-HEXENE
CIS-3-HEXENE
TRANS-2-HEXENE
2-METHYL-2-PENTENE
C-3ME-2-PENTENE
CIS-2-HEXENE
33-DIME-1-PENTENE
HEPTENE A
44-DIME-C2-PENTENE
1-ME CYLCOPENTENE
24-DIME-1-PENTENE
3-ET 1-PENTENE
HEPTENES
23-DIME-1-PENTENE
5-ME-1-HEXENE
24-DIME-CIS2-PENTENE
HEPTENES
2-ME-T3-HEXENE
34-DIME-C2-PENTENE
1-HEPTENE
3-ME-T3-HEXENE

C-7 CYCLOPENTENE A
C-7 CYCLOPENTENE B
T3-HEPTENE
2-ME-2-HEXENE
3-ME-C3-HEXENE
3-ET-2~-PENTENE
23-DIME-C2-PENTENE
CIS-2-HEPTENE
OCTENE H

OCTENE D

OCTENE I

OCTENE J

1-OCTENE

C4-0OCTENE

NAME

BENZENE

TOLUENE

ETHYLBENZENE
M-XYLENE

P-XYLENE

O-XYLENE *
CUMENE

N-PROPYL BENZENE
1-ME-3-ET BENZENE
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6015318 API BLEND 6 GASOLINE/TBA 1GAsO05

Sample 8 1Injection 1

610 0.05 0.06 0.09 1-ME-4-ET BENZENE
613 0.06 0.07 0.09 135-TRIME BENZENE
608 0.03 0.04 0.06 1-ME-2-ET BENZENE
612 0.15 0.18 0.24 124-TRIME BENZENE
611 0.03 0.03 0.05 123-TRIME BENZENE
650 0.01 0.01 0.02 INDAN

647 0.01 0.01 0.02 1-ME~3-PR BENZENE
648 0.01 0.01 0.02 1-ME-4-PR BENZENE
651 0.01 0.01 0.02 12-DIET BENZENE
656 0.01 0.01 0.02 12-DIME4ET BENZENE

UNCLASSIFIED HCS
CODE MOL. VOL. WT. NAME

188 0.02 0.02 0.03 UNCLASS. H.C. C- 8
189 0.01 0.01 0.01 UNCLASS. H.C. C- 9

189 0.01 0.02 0.02 UNCLASS. H.C. C- 9

* % X #

* ¥



Sample Name:

CHEVRON RESEARCH GASOLINE ANALYSIS

6015318

Headspace - duplicate

API BLEND 6 GASOLINE/TBA DUP Customer: CARR
Acquisition Date: 4-Apr-1996 Acquisition Time: 12:33
Channel #: 1 Analysis: GASOS5 Sample #: 9 Injection #: 1
*** DETAILED COMPOSITION, PERCENT *#*#%*
1. BY VOLUME
NON-
C PARA OLEF NAPH AROM UNCL TOTALS NORMAL ALKYL ALKYL CYCLO- CYCLO-
NO HC BY C # PARA I-PARA I-PARA PENT HEX
3_ 0_02 0‘00 khkhhkkhkk Khkhkhkhhk *NAkkxkk 0.02 0_02 khkhkkk hhkhkkdk Khkkhknhk kkhkkkkxk
4 22.96 0.30 kkhkkhhkk Khhkkhhkdk kkkhkkih 24.07 22.36 0.60 khkhkhkhkk hhkhkkk Rhkhkkkk
5 29.67 8.98 0.42 **kkkkk *kkxkxxx 39 (7 5.86 23,81 *kkskikx 0 42 ***k*x
6 13.83 2.72 1.26 0.96 **x*xx%xx 18 76 2,03 11.80 ***x*x%* 1 09 0.17
7 4,16 4,15 0.79 2.81 **%%x*xx 11 90 0.52 3.64 *kxkkkxk 0 50 0.28
8 2.45 0.13 0.38 1.82 0.04 4.81 0.13 0.94 1.38 0.27 0.11
9 0.26 0.00 0.13 0.62 0.08 1.09 0.03 0.22 0.02 0.04 0.09
10 0.07 0.00 0.01 0.14 0.04 0.25 0.00 0.06 0.01 0.00 0.01
11 0.01 0.00 0.00 0.01 0.00 0.02 0.00 0.01 0.00 0.00 0.00
12+ 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00
TOT 73.44 16.27 2.98 6.34 0.98 100.00 30.95 41.07 1.41 2,32 0.65
2. BY WEIGHT
3- 0_02 0.00 khkkhkhkh kdhkdkhkkdx kokkkkk 0.02 0.02 hhkhkkhkhkd hhkhkkkk hhkhkhhkk Hkkkhkx
4 20.40 0.28 khkhkdhkdh hhkhkhkhkhk *XAkkkkk 21'66 19.88 0.52 khkhkkkk hhkhkhkkk kkokokkk
5 28.26 9.31 0.48 **kkkx kkhkxx 38 04 5.63 22.63 *kkkkx 0 48 **xkknx
6 13.92 2.88 1.45 1.29 *****x%x 19 54 2.05 11.87 #*kxkkx 1 26 0.20
7 4.36 4.40 0.91 3,72 **x%x%x%x%x 13 39 0.55 3.81 *kkkokx 0 58 0.33
8 2.61 0.14 0.44 2.41 0.04 5.65 0.14 1.00 1 47 0 31 0.13
9 0.29 0.00 0.16 0.82 0.09 1.35 0.03 0.24 0 02 0 05 0.11
10 0.08 0.00 0.01 0.18 0.05 0.32 0.00 0.07 0 02 0 00 0.01
11 0.01 0.00 0.00 0.01 0.00 0.03 0.00 0.01 0 00 0 00 0.00
12+ 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0 00 0 00 0.00
TOT 69.94 17.01 3.45 8.43 1.17 100.00 28.29 40.14 1 51 2 67 0.78
3. BY MOLAR
3_. 0.03 0.00 khkkhkhdx Khkhkkkhx *kkhkkkxkx 0.03 0'03 Ahkhkhkhkhk hhkhhkhkk kkhkdkkhkk Kkkhkhkx
4 26.23 0.37 khhhhk khdkkkhk *kkhkkx 27.87 25.57 0.67 hhkkkhkkk hhkdkdhkhk Khhkkkkk
5 29.28 10.00 0.51 **k#hkk *kkkx*x 39 79 5.83 23.44 *kkxkxk 0.51 *kkkkx
6 12.08 2.56 1.29 1.23 ***xxx 17 .16 1.78 10.30 **kkxx 1.11 0.17
7 3.25 3.35 0.69 3.02 **%kkkx 10,32 0.41 2.84 *rkkkxk 0.44 0.25
8 1.71 0.10 0.30 1.70 0.03 3.83 0.09 0.66 0.96 0.21 0.09
9 0.17 0.00 0.09 0.51 0.05 0.82 0.02 0.14 0.01 0.03 0.06
10 0.04 0.00 0.00 0.10 0.02 0.17 0.00 0.03 0.01 0.00 0.00
11 0.01 0.00 0.00 0.01 0.00 0.01 0.00 0.01 0.00 0.00 0.00
12+ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
TOT 72.79 16.39 2.89 6.57 1.37 100.00 33.73 38.08 0.98 2.30 0.58
GRP. TYPE, VOL %: P = 74.16, O = 16.43, N = 3.01, A = 6.40, Saturates = 77.17
DIENE CONTENT = 7527. vol ppm AVG MW = 74.8 API GR. = 83.8 SP. GR. =0.6572
OCTANE NUMBER: (from pure values) RON = 88.0 MON = 82.9
(from blending values) RON = 91.6 MON = 84.0

CARBON-HYDROGEN RATIO
BTU/1lb = 17803. NET, 19200.
REID VAPOR PRESSURE =22.5

=5,

430

GROSS;

= 976
7

32. NET, 105295. GRO

STOICH. AIR-FUEL RATIO =15.03 lbs air/lbs fuel
BTU/gal
BROMINE NO. = 37.

SS
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6015318 API BLEND 6 GASOLINE/TBA DUP 1GASOS5

Sample 9 1Injection 1

* DISTILLATION CURVES

VOL % TBP D86
0 -44. 31
5 31. 31

10 31. 31
15 31. 82
20 31. 82
25 82. 82
30 82. 82
35 82. 82
40 82. 82
45 82. 88
50 97. 97
55 97. 99
60 104. 121
65 136. 140
70 140. 140
75 152, 154
80 170. 170
85 177. 181
90 205. 210
95. 231. 243.
100. 472, 325.

* COMPOUND DICTIONARY NUMBERS AND AREAS AS READ IN
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Sample 9 1Injection 1

TOTAL UNCORRECTED AREA = 11434624.

NUMBER OF PEAKS READ IN = 244
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6015318 API BLEND 6 GASOLINE/TBA DUP 1GASOS5

Sample 9 1Injection 1

* DETAILED HYDROCARBON ANALYSIS, EXCLUDING COMPOUNDS BELOW 0.01 VOLUME PERCENT

NORMAL PARAFFINS

CODE MOL. VOL. WT. NAME

3 0.03 0.02 0.02 PROPANE

4 25.57 22.36 19.88 N-BUTANE
6 5.83 5.86 5.63 N~-PENTANE
9 1.78 2.03 2.05 N-HEXANE
14 0.41 0.52 0.55 N-HEPTANE
23 0.09 0.13 0.14 N—-OCTANE
41 0.02 0.03 0.03 N-NONANE

ISO-PARAFFINS

CODE MOL. VOL. WT. NAME
5 0.67 0.60 0.52 ISOBUTANE
8 0.19 0.20 0.18 NEOPENTANE
7 23.25 23.61 22.44 ISOPENTANE
12 1.41 1.63 1.62 22-DIME BUTANE
13 1.55 1.76 1.78 23-DIME BUTANE
10 4.77 5.49 5.49 2-ME PENTANE
11 2.58 2.92 2.97 3-ME PENTANE
18 0.05 0.06 0.06 22-DIME PENTANE
20 0.60 0.78 0.80 24-DIME PENTANE
19 0.91 1.14 1.22 23-DIME PENTANE
15 0.65 0.84 0.87 2-ME HEXANE
16 0.64 0.81 0.85 3-ME HEXANE
37 0.86 1.24 1.31 224-TRIME PENTANE
28 0.01 0.01 0.02 22-DIME HEXANE
36 0.02 0.02 0.02 223-TRIME PENTANE
31 0.08 0.12 0.13 25-DIME HEXANE
30 0.12 0.17 0.18 24-DIME HEXANE
32 0.01 0.01 0.01 33-DIME HEXANE
34 0.03 0.04 0.04 2-ME-3-ET PENTANE
29 0.08 0.11 0.12 23-DIME HEXANE
24 0.17 0.25 0.26 2-ME HEPTANE
26 0.07 0.10 0.11 4-ME HEPTANE
25 0.16 0.23 0.24 3-ME HEPTANE
51 0.02 0.03 0.03 244-TRIME HEXANE
43 0.01 0.02 0.02 235-TRIME HEXANE
53 0.01 0.02 0.02 26-DIME HEPTANE
55 0.03 0.05 0.05 35-DIME HEPTANE
56 0.01 0.02 0.02 23-DIME HEPTANE
62 0.02 0.03 0.03 4-ME OCTANE
60 0.03 0.04 0.04 2-ME OCTANE
86 0.02 0.03 0.03 4-ME NONANE
CYCLOPENTANES
CODE MOL. VOL. WT. NAME

800 0.51 0.42 0.48 CYCLOPENTANE
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Sample

801
806
807
805
811
802
817
814
810
848
864
865
861
862

9

12:33
API BLEND 6 GASOLINE/TBA DUP

Injection

CYCLOHEXANES

CODE
825
826
830
832
833
829
827
946
956
941
940
943

OLEFINS,

CODE
302
305
304
303
310
306
309
509
308
327
307
311
505
530
504
403
403
450

DIENES

1.11
0.14
0.14
0.09
0.02
0.07
0.03
0.02
0.01
0.03
0.02
0.02
0.07
0.01

MOL.
0.17
0.25
0.01
0.03
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01

MOL.
0.02
0.03
0.14
0.18
0.18
0.65
1.26
0.03
1.79
0.02
0.98
2.50
0.03
0.22
0.61
0.25
1.27
1.75

1

1.09
0.16
0.16
0.10
0.02
0.08
0.04
0.02
0.02
0.04
0.03
0.02
0.09
0.02

VOL.
0.17
0.28
0.02
0.04
0.02
0.01
0.02
0.01
0.01
0.02
0.01
0.01

VOL.
0.02
0.02
0.11
0.15
0.17
0.62
1.18
0.03
1.69
0.02
0.92
2.31
0.03
0.16
0.53
0.32
1.59
1.35

1GASOS5

OO0
|
(Vo]

0.01

0.02

0.10

PPRPOOOOMNOORPORPROOO
(o]
N
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ME CYCLOPENTANE
1C3-DIME CYCPENTANE
1T3-DIME CYCPENTANE
1T2-DIME CYCPENTANE
113-TRIME CPENTANE
ET CYCLOPENTANE
1T2C4TRIME CPENTANE
1T2C3TRIME CPENTANE
112-TRIME CPENTANE*
11C3T4-TETRME CPENT
1MEC3ET CYCPENTANE
IMET3ET CYCPENTANE
1ME-1ET CYCPENTANE
1ME-C2ET CYPENTANE

NAME

CYCLOHEXANE

ME CYCLOHEXANE
1T2-DIME CYCHEXANE
1T3-DIME CYCHEXANE
1C4-DIME CYCHEXANE
1C2-DIME CYCHEXANE
ETHYL CYCLOHEXANE
113-TRIME CYCHEXANE
1C3T5-TRIME CYCHEX
1ME-C3ET CYCHEXANE
1ME-1-ET CYCHEXANE
1M-C4-ET CYCHEXANE

NAME

1-BUTENE
ISO-BUTENE
TRANS-2-BUTENE
ClS-2-BUTENE
3-METHYL-1-BUTENE
1-PENTENE
2-METHYL-1-BUTENE
ISOPRENE
TRANS-2-PENTENE
3,3-DIME BUTENE
CIS-2-PENTENE
2-METHYL-2-BUTENE
T-13-PENTADIENE
CYCLOPENTADIENE
C-13-PENTADIENE
HEPTENES

HEPTENES
CYCLOPENTENE
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Sample 9 1Injection

403
323
324
317
312
315
314
320
321
313
2005
4500
2011
451
2004
2017
403
2003
2024
2009
403
2033
2010
2038
2035
5370
5371
2042
2025
2034
2018
2008
2039
4532
4528
4533
4534
404
2193
2198

AROMATIC HCS

CODE
600
601
602
604
605
603
607
644
609

QOO OCOOO0OO0CODOOOOO0OOO0OO0ODOOOOO0OOOOOO0OO0OOOOOODODODOOOO0OCO

=
+ O
[

OCOOOOOOWr
. e o o o

1

OOQOOOOOOMNO

OO QOO OOQOOOO0OOOOOOCOODOOOOOCOOOO0OOOO0DOOOODO0OOOCOO
e L] L] L

<
+ O
=

1GASsO0S

QOO OO OOOOOO0OODODOO0OOOOOQOOOODOOOODOOCOOODOOOOOOCOOOCOO
.

- 3

OO0 OOOWR 3
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HEPTENES
C-4ME-2-PENTENE
T-4ME-2-PENTENE
2-ME-1-PENTENE
1-HEXENE
CIS-3-HEXENE
TRANS-2-HEXENE
2-METHYL-2-PENTENE
C-3ME-2-PENTENE
CIS-2-HEXENE
33-DIME-1-PENTENE
HEPTENE A
44-DIME~-C2-PENTENE
1-ME CYLCOPENTENE
24-DIME-1-PENTENE
3-ET 1-PENTENE
HEPTENES
23-DIME-1-PENTENE
5-ME-1-HEXENE
24-DIME-CIS2-PENTEN!
HEPTENES
2-ME-T3-HEXENE
34-DIME-C2-PENTENE
1-HEPTENE
3-ME-T3-HEXENE

C-7 CYCLOPENTENE A
C-7 CYCLOPENTENE B
T3-HEPTENE
2-ME-2-HEXENE
3-ME-C3-HEXENE
3-ET-2-PENTENE
23-DIME-C2-PENTENE
CIS-2-HEPTENE
OCTENE H

OCTENE D

OCTENE 1I

OCTENE J

OCTENES

1-OCTENE

C4-0OCTENE

NAME

BENZENE

TOLUENE
ETHYLBENZENE
M-XYLENE

P-XYLENE

O-XYLENE *
CUMENE

N-PROPYL BENZENE
1-ME-3-ET BENZENE
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Sample

610
613
608
612
611
650
647

CODE
1009
1009
188
189
189

API BLEND 6 GASOLINE/TBA DUP
9 Injection

OCOOOOCOOOOOO0O
L] L] L] L] L] L] L] L] L] L] L]
o
=

——————— ——

MOL.
0.37
0.89
0.02
0.01
0.01

1

OOO0OOOOOC
L] . L] . . . . *
[y
(0]

VOL.
0.24
0.57
0.02
0.01
0.02

1GASOS

OCOO0OOOOOOOO00
. L] L] L] L]

o

[ 8]

WT.

0.29
0.69
0.03
0.01
0.02
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1-ME-4~ET BENZENE
135~-TRIME BENZENE
1-ME-2-ET BENZENE
124-TRIME BENZENE
123-TRIME BENZENE
INDAN

1-ME-3-PR BENZENE
1-ME~-4-PR BENZENE
12-DIET BENZENE
14-DIME2ET BENZENE
12-DIME4ET BENZENE

NAME

2-ME 2-PROPANOL
2-ME 2-PROPANOL
UNCLASS. H.C. C- 8
UNCLASS. H.C. C- 9
UNCLASS. H.C. C- 9

* * F *

* *





