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Abstract:- Seven crude oil samples recovered from wells of 

El Hamd and Bakr oil Fields locates in Egyptian central Gulf 

of Suez were subjected for Description, bulk composition of 

Maltene Fraction and hydrocarbons distribution. The 

Comparison of collected crude oils was achieved using Bulk 

parameters and Specific parameters, the first ones refer to 

properties of the whole sample such as API gravity, sulfur 

content, concentrations of the main types of hydrocarbons and 

asphaltene content, concentrations of the main types of 

hydrocarbons and asphaltene content. Specific parameters, 

measure in details some characteristics of a fraction of the oil 

sample. These parameters may include n-alkanes and 

isoprenoids distributions obtained by gas chromatography 

(GC).  
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I. INTRODUCTION 

The intensive exploration in the Gulf of Suez has 

resulted in the discovery of more than 120 oil fields 

providing more than 50 % of the overall oil production in 

Egypt [1]. Previous geochemical studies throughout the 

Gulf of Suez have revealed that the oils are derived 

mainly from marine sources which may be differentiated 

into three main groups, designated as I, II and III. The 

distribution of these oil families is consistent with the 

geographic subdivisions of the Gulf of Suez provinces in 

the northern, the central and southern. Group I oils are 

confined to the northern province of the Gulf of Suez and 

characterized by a C33/C34 homohopane index <1 and a 

relatively heavy carbon isotope composition, suggesting 

generation from a less reducing marine source rock 

environment at relatively low levels of thermal maturity. 

Group II oils are confined to the central Gulf province 

and are characterized by low API gravity, a 

predominance of pristine over phytane and a high C33/C34 

homohopane index. Group I oils are located in the 

southern province and characterized by high API gravity, 

a low sulfur content and intermediate carbon isotope 

composition [2-4]. This group of oils is believed to be 

derived from a marine source and exhibits compositional 

heterogeneity suggesting the presence of a complex 

petroleum system in the southern Gulf of Suez province. 

In the present study, Description, bulk composition, 

composition of Maltene Fraction and hydrocarbons 

distribution for a group of crude oils collected from 

Egyptian central Gulf of Suez were studied for the 

comparison of collected crude oils. 

 

II. EXPERIMENTAL 

1. Samples 

Seven crude oil samples were collected from wells of 

El Hamd and Bakr oil Fields locates in the Egyptian 

central Gulf of Suez, namely:  H-1, H-2, H-3, H-4, B-1, 

B-2 and B-3. 

 

2. Column chromatography 

The crude oils were fractionated by column 

chromatography on silica gel. The saturated, aromatic 

hydrocarbons and polar compounds were eluted using 

petroleum ether (75 ml), dichloromethane (75 ml) and 

methanol (75 ml) respectively. The fractions were 

recovered by careful evaporation of the solvent on the 

sand bath, followed by removal of residual solvent under 

nitrogen gas as reported by Abrakasa [5]. Each Crude oil 

sample was distilled up to 200°C at atmospheric pressure. 

The residual fraction (> 200°C) was deasphalted 

according to IP-143 standard procedure. The deasphalted 

fraction (maltene) was separated into saturates, 

naphthens, aromatics and resins by liquid column 

chromatography. The column used was packed with 1:1 

alumina overlying silica gel. Saturates, aromatics and 

resins fractions were obtained by successive elution with 

n-pentane, toluene and methanol, respectively. 

 

3. API gravity and Sulfur content  

 Density (API gravity) of the crude oil was measured 

according to ASTM D-4052 procedures. Total sulfur 

content in crude oil samples was determined by X-ray 

fluorescence according to ASTM (D: 4294) method [6]. 

Titrando Meterohm 836 potentiometer equipped with 

silver electrode was used in such analysis using silver 

nitrate AgNO3 as titrant. 

 

4. Gas chromatography  

Saturated hydrocarbon fractions were subjected to gas 

chromatography in order to investigate carbon number 

distribution of n-paraffins and determine relative 

percentages of paraffins. The instrument used was 

Agilent 6890 Series equipped with flame ionization 

detector (FID). Oven temperature was programmed from 

100°C to 300°C at fixed rate of 3°C min-1. HP-1 fused 

silica capillary column (60 m X 0.53 mm X 0.5 μm) was 

used for the analysis. The chromatograms of the seven 

samples (A H-1, H-2, H-3, H-4, B-1, B-2 & B-3). 
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III. RESULTS AND DISCUSSION 

The classification of crude oils is based on the content 

of the various structural types of hydrocarbons, namely 

paraffins, naphthenes and aromatics. In addition, bulk 

composition of the residual fraction and Maltene should 

be considered. Results of the studied crude oil samples 

are presented in Tables 1-3. It has been found (Table 3) 

that the aromatic hydrocarbons are the major type (> 50 

%) in the seven crude oils range from 53.34 to 65.52 % 

and low saturates/aromatics ratios ranging from 0.52 to 

0.87 (Table 3). Also, the crude oils contain ~ 25 % of 

naphthenes and paraffins range from 17.75 to 24.06 and 

12.77 to 22.60 respectively. Therefore, these crude oils 

are classified as aromatic intermediate oils.  This class 

contains heavy crude oils of low waxy content (API 

ranging between 20.10 and 23.45, Table 1).  The crude 

oils contain ~ 30% of Asphaltene and resins (ranging 

between 8.11 to 8.84 % and 20.71 to 31.01 % 

respectively (Tables 1, 2) and high sulfur contents (3.46-

3.81 wt %) is indicative of marine origin [2]. 

 

IV. BULK ANALYSIS OF CRUDE OILS 

A reprehensive gas chromatogram of total 

hydrocarbons in the crude oil sample is shown in Fig. 1. 

The GC/FID chromatograms of the crude oil sample are 

characterized by a monotonically decreasing homologous 

series of normal alkanes and isoalkanes with slightly even 

and odd carbon preference extending from n-C13 to C35 in 

El Hamd wells (Fig. 1). The distributions are typical of 

marine organic matter from alga and/or bacteria [3]. The 

distribution of n-alkanes and isoprenoids in these regions 

as shown in the chromatogram is diagnostic of marine 

organic faces source with contribution to the biomass 

from algae and plankton [4]. The mode of distribution of 

n-paraffins could be taken as indication of the genetic 

origin of the crude oils. Results of n-paraffins distribution 

are given in Table 3 and Figs.1. The maximum 

abundance at C17, C18, and C19 reflects the marine origin 

of these crude oils. Also, Carbon preference index (CPI) 

can be calculated for C15
+
 of n-paraffins fraction which 

represents  odd /  even carbon numbers. The CPI 

values are close to unity ranging from 0.992 to 1.054 

(Table 4) indicating that the studied samples are mature 

crude oils [2]. Bulk properties of crude oils are useful for 

initial screening and tentative identification of genetically 

related oils (Table 1). API° gravity is reverse of specific 

gravity and describes the nature of crude oils, i.e., light or 

heavy. API° can be used to determine the commercial 

importance and the market value of crude oils. Sample H-

3, have lower API° gravity than samples H-1, H-2 and H-

4. This also shows that these groups of oils are lighter 

than the first group and will have a better market value 

than the latter. Sulfur content of the studied crude oil 

samples are nearly the same, its values ranged from 3.46 

for H-1 and H-2 to 3.81 for H-4 reflecting the high 

percentage of sulfur compounds in crude oils. The high 

contaminants of crude oil with sulfur compounds may be 

the cause of corrosion in the pipeline. Asphaltene 

represent about 8 % from the composition of studied 

crude oils and the major percentage of crude oil samples 

are maltenes and ranged and ranged from 90.27 % for 

sample B-1 to 91.63 for crude oil B-3. Maltene fractions 

of each studied crude oil were given in Fig. 2. 

 

Table 1: Description of Crude Oils and Bulk Composition of 

Fraction > 200°C 

 

Table 2: Composition of Maltene Fraction 

 

 

 

 

 

Well 

Name 

Description of Crude 

Oils 

Composition of > 200oC 

Fraction 

API S% Asph. % Maltene % 

H-1 23.45 3.46 8.29 91.51 

H-2 22.32 3.46 8.71 90.87 

H-3 20.80 3.65 8.11 91.59 

H-4 21.70 3.81 8.67 90.98 

B- 1 20.44 3.61 8.84 90.27 

B- 2 20.10 3.75 8.37 91.34 

B- 3 22.12 3.51 8.17 91.63 

Well 

Name 

Paraffi

ns % 

Aromat

ics % 

Resin

s % 
Saturates/A

romatics 

H-1 
36.85 42.14 20.71 0.87 

H-2 
28.24 43.72 27.74 

0.65 

H-3 
27.10 41.63 31.01 

0.65 

H-4 
23.70 45.06 30.84 

0.52 

B- 1 
23.23 42.27 34.21 

0.56 

B- 2 
31.15 44.01 24.52 

0.71 

B- 3 
33.23 43.91 22.64 

0.76 

http://www.sciencedirect.com/science/article/pii/S1110062113000494#t0010
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Table 3: Distribution of Hydrocarbon Types 
 

Well 

Name 

Relative Percentages of Hydrocarbon Types, wt% 

Paraffins Naphthenes Aromatics 

H-1 22.60 24.06 53.34 

H-2 18.17 20.97 60.86 

H-3 18.94 20.35 60.71 

H-4 16.73 17.75 65.52 

B- 1 12.77 22.56 64.67 

B- 2 17.71 23.70 58.59 

B- 3 19.22 23.84 56.93 

 

V. NORMAL ALKANE AND ISOPRENOID 

DISTRIBUTION 

The saturated fraction of a representative crude oil 

sample is shown in Fig. 1, n-alkanes from n-C12 to n-C34 

are seen in the chromatograms. Low molecular weight 

hydrocarbons (<n-C12) were not observed, probably 

because of evaporative loss during sample processing. In 

crude oil correlation, the ratios of isoprenoids to n-

paraffin are often used for oil-source correlation, 

maturation and biodegradation studies [7]. Various ratios 

of isoprenoids to n-alkanes were computed such as the 

Pr/Ph, Pr/n-C17, Ph/n-C18, (Table 4). The crude oil 

samples have a high Pr/Ph ratio which ranges from 0.416 

to 0.596. Pr/Ph ratios were used to assess the depositional 

environment of the crude oils. The high Pr/Ph ratios 

suggest that oils are derived from source rock with a 

significant terrestrial contribution, deposited in an oxic 

pale environment [8, 9]. Several authors have used a plot 

of Pr/n-C17 versus Ph/n-C18 to classify oils and rock 

extracts in different groups. Source, maturation, 

migration and biodegradation are the major factors 

responsible for differences in crude oil composition. Both 

values of Pr/n-C17 and Ph/n-C18 are less than 1.0 which 

indicative of non-biodegraded oils. Both the values of 

Pr/Ph, Pr/n-C17 and Ph/n-C18 for analyzed crude oils are 

given in Table 4. Pr/n-C17 and Ph/n-C18 ratios have been 

widely used as indicators of source rock types, 

depositional environments and organic matter 

maturation, [10,11]. 
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           Fig. 1: Gas Chromatogram of Saturated Fraction of H-1 

Well. 

The lower Pr/n-C17 and Ph/n-C18 ratios in most of the 

studied samples are probably being caused by their 

maturity in addition to the source of organic matter. 

Generally, the Pr/n-C17 and Ph/n-C18 ratios decrease with 

increasing thermal maturity [11]. Carbon Preference 

Index (CPI) was the first maturity indicator applied to 

crude oils [12]. Some researchers observed immature 

rocks often had high CPI values (>1.5), whereas those of 

mature oils were almost always below 1.0. Listed 

in Table 4 are the values of CPI of the crude oil samples. 

All the values are around and below1.0, the implication is 

that the crude oils are matured [13]. 

Table 4: Geochemical Parameters Derived from GC 

Analysis 

Well 

Name 
Pr/n-C17 Ph/n-C18 Pr/Ph CPI 

H-1 0.423 0.678 0.596 1.003 

H-2 0.398 0.671 0.579 1.054 

H-3 0.384 0.688 0.489 0.997 

H-4 0.400 0.677 0.519 1.009 

B- 1 0.378 0.660 0.525 1.012 

B- 2 0.345 0.640 0.416 0.992 

B- 3 0.390 0.663 0.564 1.046 

 

VI. CONCLUSIONS 

 The determined API gravity, sulfur percent and gross 

compositions (saturates, aromatics, asphaltenes, and 

resins compounds) classified the crude oils as 

aromatic intermediate oils. This class contains heavy 

oils of low waxy content and characterized by high 

maturity level. 

 Normal alkane distribution and isoprenoids indicate 

that the crude oils derived from mixed organic 

sources (mainly marine with few input from 

terrestrial origin) belong to carbonate oil type, 

deposited in transitional environments under 

reducing-oxidizing conditions. 
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