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Table 1 Various gels used for adsorption column
chromatography in this experiment
Particle Pore, Surface area/ .

Gel size/pmt size/At m? g-1t Supplier
Silica-A 74~150 24 600 Fuji Davison
Silica-B 63~200 60 500 Merck
Silica-C 63~200 100 400 Merck
Alumina-A  44~150 60 90 Wako
Alumina-B  63~200 90 90 Merck

t Information from supplier
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Fig. 1 Typical gel permeation chromatogram of

AH-AR

Column : TSK gel G4000H8 (7.5mm i.d. X
60cm) + G3000H8 (7.5mm i.d.X60cm) ;
Eluting solvent : Tetrahydrofuran; Flow rate :
1.0 ml/min
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Fig. 2 Cumulative molecular size distributions of
various ARs (distilled residue under atmo-
spheric pressure)

O : AL (Arabian light-AR); A : AH (Ara-
bian heavy-AR); @ : KU (Kuwait-AR);
A : QT (Qatar-AR)
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Fig. 3 Cumulative molecular size distributions of
various HCRPs (hydrocracked product)

O:AL-HCRP; A : AH-HCRP1; A:AH-
HCRP2
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Table 2 Results of compositional analysis of
AH-AR-Ma using various gels

Found, wt%

Gel
Sa Ar Re
Silica-A 43.0 51.3 5.7
Silica-B 31.1 55.5 13.3
Silica-C 33.4 55.1 11.5
Alumina-A 32.6 47.8 19.6
Alumina-B 39.4 43.8 16.8

Sample weight : 2 g

Table 3 Results of compositional analysis of
AH-HCRP2-Ma using various gels

Found, wt%

Gel
Sa Ar Re
Silica-A 54.1 43.7 2.2
Silica-B 47.9 47.9 4.2
Silica-C 49.4 46.9 3.7
Alumina-A 50.8 43.0 6.2
Alumina-B 53.3 40.9 5.8

Sample weight: 2 g
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Fig. 4 Gel permeation chromatograms of saturat-
ed aliphatic hydrocarbon (Sa), aromatic
hydrocarbon (Ar) and resin (Re) fractions
separated from AH-AR with Silica-B
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Fig. 5 IR absorption spectra of Sa, Ar and Re
fractions separated from AH-AR with

Silica-B
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Fig. 6 BC-NMR spectra of Sa, Ar and Re
fractions separated from AH-AR with
Silica-B
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Fig. 7 Gel permeation chromatograms of Sa, Ar
and Re fractions separated from AH-AR
with Silica-A
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(Re) / /o Compositional analysis of heavy oils by adsorp-
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/ o/ Separating conditions of maltens contained in dis-

0 N, YA Y tillated residues of petroleum under atmospheric pres-

| 10 102 103 sure (AR) and those from their hydrocracked products
Length of molecular chain (L.)/ A (.H‘TCRP) by adsontion column chrqmatography usix}g
silica gel or alumina gel, have been investigated. Dis-

Fig. 8 Comparison of cumulative molecular size tributions of moleculer chain length in maltens from
distributions in Sa, Ar, Re fractions sepa- several ARs and their HCRPs were measured by gel
rated from AH-AR with Silica-A and permeation chromatography (GPC). The results in-
Silica-B dicated that molecular sizes of maltens were in the

range of a few~100 A, and that 90~972;, of them were
smaller than 60 A. Using several silica gels and alu-
mina gels with different pore sizes, separation behavior

o ; A - T " of maltens into three hydrocarbon types, such as sat-
FRIC LD BAMOMBANET 22 LATEH L5 urated aliphatic hydrocarbon, aromatic hydrocarbon

@® : Silica-A; O : Silica-B

RCEALMES S LD EELSD. and resin, by column chromatography was examined.
From IR and B¥3C-NMR spectra of separated fractions,
X L it was found that good separation could be achieved
ing the sili 1 with i f 60 A.
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