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Chapter 6: FLUID CHARACTERISATION 

Real reservoir fluids, however, could be composed of thousands of 

components which pose two major restrictions: 

(1) A full description of the fluid by identifying all its constituents 

may not be possible. 

(2) Phase behaviour calculations for systems defined by a large 

number of components are time consuming and particularly 

impractical in compositional reservoir simulation.  

A reservoir oil or condensate is commonly described by discrete 

hydrocarbon components up to C 6 and the non hydrocarbon 

gases, such as N 2, CO 2, H2S and hydrocarbon groups for 

heavier fractions. 

The oil composition can be determined by gas chromatography, or 

more commonly by distillation [2] and reported as liquid fractions. 

The heaviest fraction, which forms the residue in distillation, can be 

analysed by liquid chromatography techniques [3]. 

Distillation 

The liquid phase is generally characterised by fractional distillation 

and measuring the properties of the collected fractions. The 

distillation is commonly conducted using a column with 15 
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theoretical equilibrium stages at a reflux ratio of 5 and is known 

as the true boiling point (TBP) distillation. The standard method 

is fully described in ASTM 2892-84 [2]. 
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LT/RDS-900/SA 

Semi-automatic instrument for distillation composed by: 

 Structure fully made in stainless steel 
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 Front panel including manual controls for heating power, fan 

activation and main power supply 

 Plate supported by a base whose height is adjustable with an 

elevation mechanism controlled by an external knob 

 Controlled by a digital thermoregulator with PT100 A class 

temperature sensor 

 PID range from ambient to +450°C, resolution 0,1°C 

 3 programmable set points for Gasoline, Kerosene, Gasoil for 

semiautomatic operation mode 

 Infrared heaters 1300 Watt with ceramic-glass plate support 

 Fire extinguisher system composed by: 

o solenoid valve 

o red emergency push button 

o dedicated line internally placed with holes for the emission 

of the fire extinguisher product with joint for the external 

conection 

 Wide toughed glass squared window and stainless steel cover 

with hole for flask neck 

 Cooling fan manually activated for cooling down the glass after 

analysis 

 Refrigerated condensing unit fully made in stainless steel with 

double chamber insulation: 

o condensing tube made in stainless steel 

o insulated cover with handle and hole for accommodation 

of the thermometer with relevant support and liquid level 

indicator 

o integrated cooling system granting temperature from 0 to 

+60°C 
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o controlled by a digital thermoregulator with PT100 A class 

temperature sensor with resolution 0,1°C, stirrer motor 

grant homogeneity/uniformity 

o rear connection for coolants circulation, over flow tube and 

atmospheric drain cock 

o white background panel for easier reading of the receiver 

glass cylinder level mark 

 

 

 

Fully automatic crude oil distillation system, processor controlled 
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The liquid phase contains many components with properties 

varying in small increments. Hence, the fractionation of liquid 

into pure compounds is unfeasible. Each collected fraction 

comprises a large number of components with close boiling 

points. Fractions are commonly collected within the temperature 

range of two consecutive normal alkanes, where each cut begins 

and ends at the boiling point of normal Cn-1 and normal Cn, 

respectively, and is referred to by the carbon number n. For 

example, the reported C9 fraction, nonanes, comprises all the 

compounds collected as distillate, within the temperature range 

of normal octane and normal nonane boiling points, as shown in 

Figure 6.1.  

The fractions are called, hence, single carbon number (SCN) 

groups. In practice the boundaries are selected about 0.3- 0.7 oC, 

depending on the distillation unit and the fraction, above the 

normal alkane boiling points, mainly to counteract the liquid 

hold-up in the apparatus for improved purity. 

The purity of SCN groups can further be improved by using a 

more efficient distillation apparatus. The use of a 90 theoretical 

equilibrium plate unit, instead of the standard ASTM 15 plate 

unit, is gaining popularity. Even then, 5-30% of the Cn fraction 

could be lighter than the normal Cn-1 [5]. 

Each cut is characterised by its molecular weight, density and 

normal boiling point. The boiling point is taken at its mid-

volume, Figure 6.1. 
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Gas Chromatography 

 

The sample is injected into a heated zone, vaporised, and transported by 

a carrier gas, usually helium, into a column packed or internally 

coated with a stationary liquid or solid phase, resulting in 

partitioning of the injected sample constituents. General purpose 

columns partition components mostly according to their boiling 

points, hence compounds are eluted in a similar order as in 

distillation. The eluted compounds are carried, by the carrier gas, 

into a detector where the component concentration is related to the 

area under the detector response-time curve as shown in Figure 6.3. 

Individual peaks may be identified by comparing their retention 

times inside the column with those of known compounds previously 

analysed at the same GC conditions. 
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The two most commonly used detectors are the flame ionisation 

detector (FID) and the thermal conductivity detector (TCD). The HD 

response is almost proportional to the mass concentration of the 

ionised compound. It, however, cannot detect non-hydrocarbons 

such as N 2 and CO 2. Hence, TCD is often used for analysis of 

gaseous mixtures that contain nonhydrocarbon components. 
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6 . 2 CRITICAL PROPERTIES 

The critical temperature, T c, pressure, Pc, volume, v c, compressibility 

factor, Z c, and the acentric factor, co, of single carbon number 

groups and the last (plus) fraction of reservoir fluids, similar to those 

of discrete components, are required for phase behaviour modelling 

using EOS. These properties are determined from generalised 

correlations in terms of the specific gravity, S, boiling point, Tb, or 

the molecular weight, M, of single carbon groups. 

 

Lee-Kesler Correlations [20,21] 
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Perturbation Expansion Correlations 
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