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Inject a sample with an injector into a column of a gas
chromatograph along with a flowing gas

l

Separate the constituents of the sample within the column
of the gas chromatograph

|

Move the constituents of the sample through and out of
the column with the flowing of gas

1

Divide the constituents of the sample that are exiting the
column for delivery to a flame ion detector and a mass
spectrometer

|

Detect characteristics of the constituents of the sample via
the flame ion detector

|

Detect characteristics of the constituents of the sample via
the mass spectrometer

Fig.3B
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Fig.12
Group Type Analysis
Compound Class  Type Series Group

Alkylbenzenes l 0 -6 Monoaromatics
Benzothiophenes ! 1 -10S  Thiophenoaromatics
Naphthenephenantrenes I 2 -20 Triaromatics
Naphthenebenzenes 1} 0 -8 Monoaromatics
Pyrenes ' H 1. -22 Tetraaromatics
Unidentified I 2 Unidentified
Dinaphthenebenzenes Il 0 -10 Monoaromatics
Chrysenes 1j i -24 Tetraaromatics
Unidenitifed il 2 Unidentified
Naphtalenes v 0 -12 Diaromatics
Dibenzothiophenes IV 1 -163 Thiophenoaromatics
Unidentified v 2 Unidentified
Acenaphthenes+ Vv 0 -14-160 Diaromatics
Dibenzofurans
Perylenes Vv 1 -28 Pentaaromatics
Unidentified v 2 Unidentified
Fluorenes Vi 0 -16 Diaromatics
Dibenzanthracenes Vi 1 -30 Pentaaromatics
Unidentified Vi 2 Unidentified
Phenanthrenes Vil 0 -18 Triaromatics
Naphthobenzothiophenes VI 1 -225  Thiophencaromatics
Unidentified Vil 2 Unidentified
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Fig.22
Hydrocarbon Type Analysis (From the Whole Crude)
SP 0 LMO MMO
Time Time Time
interval interval interval
21~33min.} 24-42 |28~ 56 min
min,

- Total Saturates, %p 76.0 (75.3) | 69.2(69.5) | 54.2(53.6)
Paraffins 42.7 (39.7) | 335(27.2) | 20.2(174)
Monocycloparaffing 143 (13.1) | 13.8(14.2) | 12.2(13.4)
Dicycloparaffing 104 (7.2) [ 10.9(126) | 9.4(10.3)
Tricycloparaffins+ 8.6 (154) | 11.0(154) | 12.3(12.6)

- Total Aromatics, %p 24.0 (24.7) | 30.8 (30.5) | 45.8 (46.4)
Monoaromatics 10.8 (10.5) | 11.9(12.9) | 20.7 (21.0)
Benzenes . 38 (3.3) | 38 (4.0) | 7.1(7.0)
Naphthenebenzenes 32 (3.4) | 3.7(4.0) 6.3 (6.5)
Dinaphthenebenzenes 39 (3.7) | 44(4.9) 7.2 (7.4)

- Diaromatics 4.0 (5.2) | 5.4(3.5 7.6 (6.9)
Naphthalenes 0.0 (0.0} | 0.0(0.0) 0.0 (0.0)
Acenaphthenes, 1.4 (2.5) 1.9 (0.8) 1.8 (2.0)
Dibenzofurans
Fluorenes 26 2.7) | 35(27) 5.7 (4.9)

- Triaromatics 2.7 (1.9) | 38(2.2) 1.7(3.0)
Phenanthrenes 2.0 (1.1} | 24(1.0) 1.2 (1.6)
Naphthenophenanthrenes 0.7 (0.9 1.4 (1.2) 0.6(1.4)

- Tetraaromatics 1.7 (21) | 31 {43) | 47(34)
Pyrenes 14 (1.60 | 22 (27) | 2.7(1.8)
Chrysenes 0.3 (0.5) | 1.0(1.6) 1.9 (1.6)

- Pentaaromatics 0.0 (0.6} | 0.3(0.5) 0.8 (1.3)
Perylenes 0.0 (0.6) | 0.2(0.4) 05(1.1)
Dibenzanthracenes 0.0 (0.0) | 0.1(0.1) 0.3(0.2)

- Thiophenes 47 (4.2) | 6.2(6.9) 7.3 (6.8)
Benzothiophenes 24 (2.1) | 25(23) 2.6(2.4)
Dibenzothiophenes 2.1 (21 | 3.2(29) 3.6 (3.2)

Naphthobenzothiophenes 0.2 {0.0) | 05{1.6) 1.1{1.2)
Unidentified Aromatics 0.0 (0.0) 0.1 (0.3) 3.4 (41)
Class |l 0.0{0.0) | 0.1{0.0) 0.3(1.9)
Class i 00 {0.0) | 0.0{0.0) 0.3(04)
Class IV 0.0 (0.0) | 0.0{0.3) 2.3(2.2)
Class V 0.0 (0.0) | 00(0.0) 0.0 (0.0)
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Fig.23

Hydrocarbon Type Analysis (From the Whole Crude)

SPO MMO LMO

Time Time Time

interval interval interval
21-33 mins, 24.42 28-56 mins,

min.

Unidentified Aromatics 0.0 (0.0) 0.1 (0.3) 3.1 (4.1)
Class |l 0.0 (0.0) 0.1{0.0) 0.3 (1.1}
Class Il ‘ 0.0 (0.0) 0.0 (0.0) 0.3 (0.4}
Class v 0.0 (0.0) 0.0 {0.3) 2.3(2.2)
Class V 0.0 (0.0) 0.0 {0.0) 0.0 (0.0
Class VI 0.0 (0.0) 0.0 {0.0) 0.0 {0.1)
Class VIi 0.0 (0.0) 0.0 (0.0) 0.1 {0.3)
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Fig.30

- Total Ariomatics %p 24.0 (24.7) Typical Report
Monoaromatics 10.8 (10.5)
benzenes 3.8 (3.3)
naphthenebenzenes 32 34) |[Total Saturated 76.0 (75.3)
Dinaphthenebenzenes 3.9 (3.7) ||%p
Diaromatics 4.0 (5.2) || Paraffins 42.7 (39.7)
Naphthalenes 0.0 (0.0
Acenaohthenes, 1.4 (2.5) Monoparaffins 14.3 (13.1)
Dibenzothiophenes
Fluorenes 26 (2.7) dicycloparaffins 10.4 (7.2)
Triaromatics 2.7 (1.9)
Phenanthrenes 20 (1.1) Tricycloparaffins+ | 8.6 (15.4)
naphthenephenantrenes 0.7 (0.9)
tetraaromatics 1.7 (2.1)
pyrenes 1.4 (1.60)
chrysenes 0.3 (0.5)
pentaaromatics 0.0 (0.6)
preylenes 0.0 (0.6)
dibenzofurans 0.0 (0.0)
-thiophenoaromatics 4.7 {4.2)

benzathiophenes | 2.4 (2.1)

dibenzothiophenes | 2.1 (2.1)

naphthobenzothioph | 0.2 (0.0)
Unidentified Aromatics 0.0 (0.0)
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Fig.41
Fraction Yield
Yield %
Fraction Medium Heavy Integrated
Crude Crude - Product
Medium
Distillation 22.05 | 16.91 17.77
420°F — :
1755°F

Lubricants
650°F — 24.84 22.30 34.28
1000°F
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