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1. INTRODUCTION AND SUMMARY 

This report presents the results from a true boiling point 

distillation, performed on a 4000 m1 sample of stock tank oil 

from 34/10-7 DST no. 3. The distillation is carried out by West 

Lab A/S (<C20) and Statoil (C20 - Cj0). 

The sample was fractionated from room temperature to 153.1 OC at 

atmospheric pressure, from 72.7 OC to 205.8 OC at 26.6 mbar 

reduced pressure and from 161. ~ O C  to 241. 6OC at 2.66 mbar reduced 

pressure. 

Table 1. Summary of some essential data of oil 34/10-7 DST no.3 

Oil C10+ C20+ C30+ 

Density (15oC, g X cm-3) 0.826* 0.868 0.905 0.935 

Molecular weight 191" 270 447 612 

% by weight of total sample 100 78.822 41.221 23.661 

Pour point (oC) -24 

* Average of calculated values using ClO+, C20+ and '30+ 
densities and molecular weights. 
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2. EXPERIMENTAL 

2.1 Distillation 

The TBP distillation below C20 was performed according to ASTM 

D-2892 using a Kontes Martin MK IV-B Fractionator with a 244 
3 inches X 25 mm i-d. column packed with 600 cm protruded metal 

(15 theoretical plates). From C20 to C30 a Fisher HMS 500 

distillation apparatus with Spaltrohr-column was used. 

Fractions were collected according to corrected boiling point 

ranges between successive n-alkanes as given by Katz and 

Firoozabadi (Journ. Petr. Tech., Nov 1978,1650). The light end 

fractions ( <  ClO) were separated at atmospheric pressure, CI0-CZO 

fractions at 26.6 mbar and C20-C30 -fractions at 2.66 mbar. 

Gas chromatographic analysis 

Single component analysis was performed on all light end 

fractions (<Cl0). Fractions C10 - C29 were checked for fraction 
overlap. A Hewlett Packard 5880 gas chromatographic system was 

used. 

Column for gas and cold Chrompack WCOT, C sil 5 on fused 
P 

trap fractions: silica, 50 m X 0.23 mm i.d., filmthick- 

ness 0.3 p m. 

Column for liquid 

fractions: 

Carrier gas: 

Detector : 

Chrompack WCOT, Cp sil 5 on fused 

silica, 25 m X 0.22 mm i.d., filmthick- 

ness 0,14 p m 

Helium (99.995%), 22 cm/sek linear 

volocity at IOOC. 

Flame ionization, nitrogen (99.6% 

make-up gas, temp. 320'~. 
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Injection: 

Temp. programs : 

All glass splitter, with a packed 

"Jennings tuben. Split ratio 1:80, 

temp. 3 1 0 ~ ~  (liquid fractions) and 

2 0 0 ~ ~  (gas) respectively. 0.1 - 0.4~1 
liquid samples injected, 0.5 m1 gas and 

cold trap fractions injected. 

Gas and cold trap: 

-3o0C isothermal 4 min, then 8O/min to 

16o0c. 

'6 - C1l : 10°c 4 min, 4O/rnin to 3 0 0 ~ ~  

5 2  - C20 : 1 0 0 ~ ~  4 min, 4O/min to 3 0 0 ~ ~  

'21 - '25 : 1 5 0 ~ ~  4 min, 4O/min to 3 0 0 ~ ~  

'26 - '29 : 2 0 0 ~ ~  4 min, 4O/min to 3 0 0 ~ ~  

2.3 Other measurements 

Molecular weights were determined by freezing point depression 

using a Cryette cryoscope, with benzene as referance substance. 

The cryoscope was calibrated with tetradecane (n - C14). 

Densities were measured using a Paar DMA 46 frequency densiometer 

thermostatted at 15°C. The C20 - C30+ -fractions were very 
viscous. These were therefore measured at 5o0C. The measured 

densities were corrected to 15Oc according to A P I  standard 2540 

(Manual of Petroleum Measurement standards, first edition, august 

1980.) 

2.4 Pour point measurement 

The pour point of the oil was mesured according to ASTM method 

D-97 (1980). The result was -24O~. 
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Table 2 shows all compositional data from the TBP distillation 

and physical data of each fraction. Losses of 0.204% (<C20) and 

0.089% (C20-C30), as calculated by adding all fractions at the 

end of the distillation, have been added to the C20+ and 

Cjo+ -fractions respectively. 

Table 3  contains the calculated density S of recovered distillate 

(see also figure at the end of the chapter). 

cumulative weiqht S = 
cumulative volume 

Total % by volume distilled is also given in this table. 

Table 4 gives calculated molecular weights and densities. 

Table 5 contains the weight distribution and calculated % overlap 

between collected fractions. % by weight overlap is assumed to 

be approximately equal to area % overlap in integrated 

GC-chromatograms. 

In table 6 a more detailed composition of the light fractions is 

given. All chromatograms of gas and cold trap fractions, C6,C7, 

C8, Cg and partly CI0, have been combined to calculate "ideal" 

fractions without overlap. Below C6, every single compound is 

reported. In C6, C7, C8 and Cg, some abundant aromatics and 

naphtenes are reported in addition to the total cuts. In this 

table, "C rest" means Cx total minus aromatics/naphtenes. 
X 

In addition to corrected wt%'s, corrected molecular weights and 

densities have been calculated, assuming these properties to be 

additive. Checking of calculated values against measured ones, 

has revealed that the assumption is valid, at least below Cg. 

The calculated density of the Cg cut has an accuracy of 
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about - + 1%. 

Table 7 contains characteristic ratios involving C19 and C20 

isoprenoid hydrocarbons. 

Table 8 contains PNA-distribution of fractions below C l O ,  as 

determined by GC, assuming equal FID respons to the different 

classes of compounds. 
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Table 3. 

Cumulative weight and volume, % by volume distilled and 

calculated density S of total recovered material. 

S = Cumulative weight/cumulative volume 

Fraction Cum. Cum. S % by volume 

weight volume distilled 

Gas 

Cold trap 

'6 

C7 

'8 

C9 

5 0  

C1l 

C12 

C13 

C14 

C15 

'16 

5 7  

'18 

'19 

C20 

C21 

C22 

'23 

'24 

'25 

'26 

'27 

'28 

'29 
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Table 4, 

Measured and calculated molecular weights and densities of oil 

34110-7. DST no.3. 

Oil 

Measured MW 203 270 447 612 

Calculated MW 190 

using ClO+ MW 

Calculated MW 191 274 

using CZ0+ MW 

Calculated MW 191 274 443 

using C 3 0 ' ~  

Measured density 0.831 0.868 0.905 0.935 

Calculated density 0.823 

using CI0+ density 

Calculated density 0.826 

using C20+ density 

Calculated density 0.828 0.875 0.911 

using C + density 30 
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Table 5. 

Weight distribution and % overlap between uncorrected fractions 

of 34/10-7 DST 3. 

Fraction % by weight 

of total oil 

% by weight overlap 

between fractions* 

Gas 0,064 

Cold trap 3.956 

'6 2.061 

C7 6.125 

'8 
4.606 

C9 
5.046 

* Calculated on basis of area % from GC-reports. 
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T a b l e  6.  

T o t a l  compos i t i on  and  p h y s r c a l  p r o p e r t i e s  of  g a s  and l i g h t  e n d  

fractions (<Cl0) ,  c o r r e c t e d  t o  0% o v e r l a p  (based  c n  

GC-composi t ion) .  The compounds and  f r a c t i o n s  i n  t h e  t a b l e  

c o n s t i t u t e  21.279 % o f  t h e  t o t a l  o i l .  

F r a c t i o n  MW W t %  o f  W t %  o f  Mole% o f  P15 
o v e r l a p  f r a c t i o n  t o t a l  o i l  t o t a l  o i l  

Methane 

E thane  

Propane  

i - b u t a n e  

n-butane  

2.2-dimethyl- 

p ropane  

i - p e n t a n e  

n-pentane  

C6 t o t a l  

C6 rest 
Cyc lopen t ane  

C7 t o t a l  

C, rest 

Methy l c y c l o -  

p e n t a n e  

Benzene 

Cyc l ohexane  

C8 total  0:lOO:O 104.4 100 6.291 11.51 0.745 

C rest 8 110.3 59.806 3.754 6.48 0.711 

Methylcyc lo-  

hexane  98.19 26.068 1.648 3.20 0.7737 

E t h y  l c y c l o -  

p e n t a n e  98.19 1 .345  0.085 0.17 0 -7708 

To luene  92.14 12.781 0.804 1.66 0.8714 

C9 
t o t a l  0:82.6:17.4 121.7 100 5.337 8.29 0.784 

I n c l u d e d  : 

Ethy l cyc lo -  

hexane  * 11 2 10.268 0.548 0.93 0.7819 

E thy  lbenzene*  106 4.235 0.226 0.41 0.8714 

m+p-xylene* 106 13.547 0.723 1.30 0.8668 

0-xylene*  106 8.563 0.457 0.82 0.8844 

* A d d l t l o n a l  contribution from f r a c t i o n  C10 : Ethy l cyc lohexane  

0.034%, e t h y l b e n z e n e  0.040%, m+p-xylene 0.054% and o-xylene  

* *  Average d e n s l t y  o f  m- and p-xylene .  
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Table 7. 

Characteristic isoprenoid hydrocarbon ratios of oil 341'10-7 DST 

Ratio* 

CI7/pristane 0.19 

C18/phytane 0.21 

~ristane/phytane 1-41 

* Peak height ratio from GC. 

Table 8. 

PNA-distribution of light end fractions ( %  by weight) . 
Fraction Paraffines Naphtenes Aromatics 
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