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In this art ic le ,  we examine  a ca lcula t ion  method for determining the smoke point of kerosine dist i l lates .  

The standard rating index for the carbon deposit forming tendencies of je t  fuels and the photometr ic  properties 
of i l luminat ing  kerosines is the smoke point, which is determined visually on the scale of a standard l amp at  the 
moment  when smoke starts to appear (method GOST 4338-48). 

Certain investigators have examined the relationship between smoke point and character izat ion factor or the 
"Saybolt  a romat ic  number" [1, 2]. These equations were derived for kerosines having the same average boi l ingpoint ,  
on the order of 225~ 

In order to de termine  by ca lcu la t ion  the smoke point of kerosine dist i l lates obtained from USSR etudes, an 
equation was derived to express the smoke point as a function of product density, proceeding on the basis that both 
these constants depend on the hydrocarbon composit ion of the petroleum product [3, 4]. 

The density of petroleum products can be determined most precisely and rapidly; hence, the density and the 
derived equation can be used to determine  the smoke point of kerosines. 

The data  used in deriving the equation (more than 100 individual  observations) were obtained in studies of 
crude oils from various regions of the USSR, differing from each other in hydrocarbon composition [5-8]. For e x a m -  
ple,  in the crudes from the island of Sakhalin,  naphthenic and a romat ic  hydrocarbons predominate,  and the kerosine 
fractions from these crudes have smoke points of 15-18 mm.  Crudes from Belornssia and the Mangyshlak peninsula 

contain large amounts of paraff inic hydrocarbons, so that the kerosine dist i l lates from these crudes have high smoke 
points (25-32 mm). Kerosines produced from V o l g a - U r a l  or West Siberian crudes have smoke points of 20-22 mm. 

The exper imenta l  data  were t reated s ta t is t ical ly .  The smoke point was expressed as a function of density 
through a l inear  relat ionship of the form y = ax  + b and through a second-degree  polynomial  of the form y = a x  2 bx + c. 
The coefficients were determined by least  squares [9]. The following equations were obtained: 

h = 22 - -  150 ( p -  0,8~00), (1) 

h = 21.5 - -  165 (p - -  0.8100) - -  1260 (p - -  0.8100) 2, (2) 

where h is the smoke point of the petroleum product, ram; p is the re la t ive  density of the petroleum product.  These 
relationships are i l lustrated in Fig. 1. 

The difference between the ca lcula ted  and exper imenta l  values for smoke point was no more than 1 mm for 
61% of the samples for Eq. (1), or 73% of the samples for Eq. (2); this deviat ion is within the l imits  al lowed by the 
GOST procedure.  The maximum deviat ions were on the order of 3-6 mm. Differences from 1 to 2 mm were ob-  
served for 29% of the samples with Eq. (1), and for 20% of the samples with Eq. (2). 

Thus, in determining the smoke point of kerosine dist i l la tes  with densities of 0.7900-0.8400, ei ther  the f irst-  
order or the second-order  equation may  be used. For dis t i l la tes  with densities betow 0.7900 or above 0.8400, the 
second-order  equation must be considered the more acceptable .  

All-Union Scientific-Research Institute for Petroleum Processing (VNll NP). Translated from Khimiya i Tekh- 

nologiya Topliv i Masel, No. 12, pp. 47-48, December, 1973. 

�9 1974 Consultcmts Bureau, a division of Plenum Publishing Corporation, 227 West 17th Street, New York, N. Y. 10011. No part 
of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, electronic, me- 
ehc~ical, photocopying, microfilming, recording or otherwise, without written permission of the publisher. A copy of this article 
is available from the publisher for $ I5.00. 

967 



46 

E 35 

E3o 
.=~ e5 

m /0 i L I L I I I I I I I. I 

0,75 0, 77 0, 79 0,et o,8~ o, a5 0,87 
Density p~O 

Fig. 1, Smoke point as a function of density for kero- 
sine distillates: 1) smoke point as determined by Eq. (1); 
2) smoke point as determined by Eq. (2). 

TABLE I. Smoke Point of Kerosine Distillates as Deter- 
mined Experimentally and by Calculation 

Crude P "3 

Romashkino 120--2t0 0,7855[ 
Stepanovsk 120--230 0,77531 
Zhetybai 150--~89 0,78541 
Prorva. 150--z89 0,82061 

Ust'-Balyk I 150--289 0,80001 
(mixed) ~ 120--230 0,78501 

Samotlor ] 150--280 0,81251 
1 120--230 0,785~1 

Gubkinskoe 
(Western Siberia) 150--280 0,81131 

Shkhurmava S 130--230 0,85201 
(Sakhalfn) /120--210 0.77501 

I 150--283 0,831 tl 
Rechitsa (well 8) 1120--240 0,77551 

Gargzhdai ]150--320 0,80451 
(Lithuanian SSR) !120--240 0,78531 

Mixed medium-  
and high-sulfur { 150--320 0,82421 
crudes 120--230 0,78351 

i 

Mixed low- and 
high-sulfur 150--280 018115, 
crudes 

Smoke point (ram) 
as found 

26 25,6 26.3 
28 27,2 28.8 
26 25,7 26,3 
20 20,3 19,8 

24 23,5 23,3 
25 25,8 26,4 
20 21,5 21 
26 25,7 26,4 

22 21,7 21,3 

I7 16 17 
30 27,2 28,8 
23 23,3 23 
29 27,2 28,7 

23 22,8 22,4 
25 25,7 26,3 

19 19,8 19,3 
27 26 26,9 

21 21,4 20,8 

Values are given in Table 1 for the smoke points of kerosine distillates from a number of crudes, as deter- 
mined experimentally and as calculated by the indicated equations. 
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