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Systematic research has been carried out at the Institute of the Pet rochemical  Industry, Academy of Sciences 
of the Azerbaidzhan SSR, in recent years, to extend the crude reserves for producing MK-22 aviat ion oil. 

The present a r t i c le  contains information on the processing of a concentrate  from highly paraffinic and gummy 

Sangachaly sea crude for producing avia t ion oil. 

A concentrate  having the following properties was used for producing MK-22 aviat ion oil:  

Density p420 . . . . . . . . . . . . . . . .  0.9423 

Viscosity at 100~ 
nominal  . . . . . . . . . . . . . . .  7.3 

k inemat ic ,  cS . . . . . . . . . . . .  56.4 
Coke value,  % . . . . . . . . . . . . .  6.0 

Flash point, ~ . . . . . . . . . . . . .  280 
Yield, % on the crude . . . . . . . .  35.3 

The concentrate  was deasphalted in a continuous pilot plant operating under the conditions given in [1]. 

Deasphalt izates with coke values of 1.0 and 0.6% and with yields on the concentrate  of 78.5 and 72.8% re-  
spectively,  were used for aviat ion oil production. 

The avia t ion oil was obtained from the deasphalt is ized concentrate  both by adsorption and select ive  refining 
as well  as by the ac id -con tac t  refining process used in the refinery�9 

TABLE 1. Characterist ics of the Filter Stocks and of Oils Refined to Different Extents by Acid-Contac t  Refining 

Amt .  of Dist. 
reagent,  % Oil  durin~ 

c lay yietd,  cont. 
[refin. 

acid  % 1O[o 

Deasphal t i -  
z a t e  �9 . - -  

~d 

~ N  
2 a  

Density 
p~o 

0,9191 

Visco - 
!sity at 
IO0~ 
cS 

22,3 

g 

g V,G,C. V,L 

- -  0,853 

F i l t e r  s t o c k s  

Coke 
value, 

o70 

Acid Set- Color on Refrac- 

KOH o scai , No. dex n D 

1,08 0,14 5 3 1  8 - -  1,5083 

14 18 73,2 9,2 0,9001 14,4 0.836 0,30 0.01 52 ,4986 
18 22 72,9 22,0 0,~014 16,7 ~ 0,835 0,40 0,02 52 4 ~-2 1,5006 

F i n i s h e d  o i l  a f t e r  d e p a r a f f i n a t i o n  

14 18 63,0 0,9051 Id,9 7,3 0,8~2 79 0,17 0,02 --20 ~ 1.5044 
18 22 57,0 0,9040 22,1 7,8 0,833 82 0,58 0,02 --20 7- -  1,5025 
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TABLE 2. The Quality of the Raffinate from Adsorption Refining before and after Deparaffination 

Amt. of Yield Density Viscosity 
absorb., on the at 100~ 

% crude, % p~O c S 

Deasphaltizate . 0,9191 22,3 

V.G.C. V.I. 

% [ Melting or 
Coke Acid No.tsetting 
value, mg KOH [point, ~ 

I 

[ 53 0,853 - -  1,0 
Ra f f i n  at  es 

0,841 - -  0,2~ 
0,831 0,14 

0,09 
0,03 

2oo 12331o9o21187 300 22,6 0,8992 17,2 
400 20,6 0,8938 16,1 0,825 
500 20,2 0,8935 15,5 0,825 

F i n i s h e d  o i l s  
200 15,1 0,9090 22,8 8,9 [ 0,838 
300 14,1 0,9026 20,2 8,0 [ 0,833 
400 12,9 0,8971 19,2 8,0 0,82i 
530 11,6 0,8958 19,1 7,7 0,824 

0,130 

~ ,003 
,007 

0,012 
0,012 

a f t e r  d e p a r a f f i n a t l o n  
69 ] 0,38 [ 0,009 
74 022 0,012 
8O 0, 10 0,018 
80 0,08 0,018 

48 
48 
50 
51 

--18 
--18 
--18 
--20 

Color on ] Refrac. 
the NPA [ :do x 

3~ 1,4983 
1,4925 
1,4898 

-{- 1, ,1890 

31/2 1,5046 
-- 1,4981 

11/2 1,4955 
11/2 1,4918 

TABLE 3. 
by Adsorption Refining by the NAMI 

Amt. of 
adsorbent, 

% 

Antioxidation Properties of the Oils Obtained 
DK-2) Method 

- -  Sludge composition, % 
Viscosity in- Amt. of viscosity V.G.C.  
erement at sludge,%o at 100~C 
I O 0 ~  cS cS ' 

200 
300 
400 
530 

MK-22 
(commerciaE 

19,0 
11,2 
7.4 
8,0 

27,0 

4,9 
2,1 
2,3 
1,2 
6,3 

0,4 
0,5 
0,4 
0,5 
2,3 

4,5 
1,6 
1,9 
0,7 
3,9 

Table 1 contains the data for the production of MK-22 oil from the deasphaltizate with a coke value of 1%o 
by acid-contact refining. The deasphaltizate was refined both before and after deparaffination with four times its 
amount of a solvent mixture (25% acetone, 35% benzene, and 40% toluene) at a temperature of -25~ 

It was estabtished that MK-22 aviation oil meeting GOST 1013-49 could be obtained by refining the deasphal- 
t izate with 18% and 22% of its amount of sulfuric acid and gumbrin, respectively. In this case the amount of dis- 
tiltate during concentration distillation of the filter stock (steam distillation at 350~ was 22% on the filter stock. 

The amount of sulfuric acid used for obtaining MK-22 type aviation oil from Sangachaly sea crude should 
therefore be 18% on the crude, i.e., it is three times that required for refining deasphaltizates from a mixture of 
Surakhan and Karachukhurst crudes and from Peschan crude, and 1.5 times that required for refining the concentrate 

of the mixed crudes supplied to the refinery. 

This indicates that it is not worthwhile producing aviation oil from the gummy Sangachaly sea crude by acid- 
contact refining, particularly since the yield of MK-22 oil from this crude is only 7.9% on the crude, instead of the 
11.8% from the mixture of Surakhan and Karachukhursk crudes, and the 10%0 from Peschan crude [2, 3]. 

Adsorption refining of the deasphaltizate was carried out according to the method of the All-Union Scien- 
tific-Research Institute of the Oil Industry at 35~ The amount of adsorbate was two to five times the amount of 

crude taken. 

The results of this adsorption refining as well as the quality indices of the finished oils after deparaffination 

are given in Table 2. 

Analysis of oils which had been refined to different extents by adsorption refining showed that increasing the 
amount of adsorbent used to five times that of the feed stock made it possible to produce MS-20 type aviation oil. 
The viscosity of the oil obtained on refining the deasphaltizate with three times its amount of adsorbent did not 

meet the GOST specifications for MK-22 oil. 

The oil yield was 11.6 and 14. %, respectively, on using five- and threefold amounts of the adsorbent. 
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TABLE 4. 

Amount 

of fur- 

rural, % 

200 

400 

The Quali ty of the Products Obtained by Furfural Refining of the Deasphalt izate  

Product 
Yield, 

% 

78.6 

21.4 

76.O 

24.0 

Density 
d 0 

0.9146 
0.9010 
0.9824 

0.8959 
0.9661 

Deasphalti  - 
z a t e  

Raffinate 
Extract 
Ruff inure 
Extract 

Viscosity 
at 100~ 

cS 

20.0 

17.3 

38.3 
16.7 

35.8 

V.G.C, 

0.849 
O. 833 

0.827 

Coke 

value,  
% 

0.60 

0.27 

3.17 

0.17 

3.00 

Acid No., 

mg KOH 

O. 03 

O. 03 

0.31 

0.02 

0.18 

Flash 

point, 

~ 

280 

279 

280 

276 

254 

Color on 

the NPA 

scale,No. 

6 
5 

Dark 
5 

Dark 

Refractive 
20 index  n D 

1.5063 

1.4951 

1.4920 

TABLE 5. Characterist ics of the Select ively Refined Oils 

Select ive -contac t  

refined oil  

200% 4009 

furfural furfural 

0.8983 
20.7 

8.1 

0.827 
78 

0.20 

0.02 

- 1 8  

5+ 
1.4946 

21 

68.4 
6.2 

62.0 

Quality index 

Density p4 ~~ . . . . . . . . . . . . . . . . .  
Viscosity at 100~ cS . . . . . . . . .  

I~50 : ~ 1 0 0  ................... 
V.G.C . . . . . . . . . . . . . . . . . . . .  
V.I . . . . . . . . . . . . . . . . . . . . . .  
Coke value,  % . . . . . . . . . . . . . .  

Acid No., mg KOH . . . . . . . . . . .  
Setting point, ~ . . . . . . . . . . . . .  

Color on the NPA scale, No . . . . . .  
Refractive index n~ . . . . . . . . . . .  

Thermooxidat ion stabi l i ty,  rain . . . .  

NAMI (DK-2) s tabi l i ty  
viscosity increment ,  cS . . . . . . . .  
amount of sludge, % . . . . . . . . .  

Yield during deparaffination, % . . . 

O. 9038 

22.0 

8.3 

0.834 

77 

0.42 

O. 02 

-16 

6+ 

1.4980 

32 

80.8 
6.4 

66.1 

Hydrorefined oil  
(200% furfural) 

O. 9023 

22.1 

8.2 

0.833 

79 

0.40 

0.02 

-18 

6 

1.4978 

38 

17.6 

5.6 
65.0 

Tests carr ied out on a DK-2 apparatus by the NAMI (State Al l -Union "Order of the Red Banner of Labor" 
Automobi le  and Automobile  gngine Scientif ic-Research Institute) method,on oils which had been refined to various 
degrees, showed that oil  s tabil i ty increased sharply on increasing the amount of adsorbent (Table 3). 

The s tabi l i ty  of a l i  the adsorption-refined oils was signif icantly better  than that of MK-22 act ivat ion oil  pro- 
duced from the crude being currently processed - t h e  mixture of Surakhan and Karachukhursk crudes. 

We used a deasphal t iza te  with a lower coke value  (0.6% instead of 1.0%) for producing the aviat ion oil  by 
se lec t ive  refining, since the oi l  produced from the deasphal t izate  with a coke va lue  of 1.0% by means of se lec t ive  
refining did not meet  the GOST specif icat ion on density. 

The deasphal t iza te  was refined in a continuous furfural pilot  plant using furfural in two-and  fourfold 
amounts by weight of the feedstock, at the following extract ion column temperatures:  top 130~ middle  110~ 
and bottom 90~ 

The properties of the products obtained by select ive refining are given in Table 4. 

The quali ty indices of the finished oils obtained after deparaffination and contact  af ter-ref ining are given in 
Table  5. 

Table 5 shows that it is possible to obtain MK-22 type oil on refining the deasphaltizate with twice its 

amount of furfural. Further refining reduced the viscosity and the coke value of the oil. 

This oii, however, did not meet the GOST density specifications for MS-20 aviation oil. The yield of oils 
refined to different degrees was 12.5 and 10.4% on crude. 
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TABLE 6. The Quali ty  of Aviat ion Oil Produced by Different Refining Methods 

In dex 

Yield,  % on the crude . . . . . . . . . . . . .  

Density 042~ . . . . . . . . . . . . . . . . . . . . .  

/'*50 :/JlOO . . . . . . . . . . . . . . . . . . . . . . .  
Viscosity at 100~ cS . . . . . . . . . . . . .  

V.G.C . . . . . . . . . . . . . . . . . . . . . . . .  

v . e  o o . , . . . .  , , . o . o o , . . , . , , o , . 

Coke value, ~ . . . . . . . . . . . . . . . . . .  
Acid No., mg KOH . . . . . . . . . . . . . . .  

Setting point, ~ . . . . . . . . . . . . . . . . .  
Refractive index n~) . . . . . . . . . . . . . . .  
Corrosion, g / m  2 . . . . . . . . . . . . . . . . .  

Thermooxidat ion stabili ty,  min . . . . . . .  
Stabil i ty on the DK-2 (NAMI) apparatus 

viscosity increment ,  cS . . . . . . . . . . .  
amount of sludge, ~ . . . . . . . . . . . .  

Sludge composit ion,  ~ 

carbenes and carboids . . . . . . . . . . . .  

asphaltenes and hydroxyacids . . . . . . .  

acid con- 

tact (18~ 
acid and 
200% fur- 

rural) 

7.9 

0. 9040 

22.1 

7.8 

0.833 

82 

0.58 

0.02 

-20 

I. 5025 

None 

39 

17.6 

5.8 

2.8 

3.0 

hydrore- 

fining 

(2oo% 
furfural) 

13.1 

0. 9023 

22.1 

8.2 

0. 833 

79 

0.40 

0.03 

-18 

1.4980 

4.4 

38 

Refining method 

se lec t ive -  

contact  
(200~ 
furfural) 

12.5 

0.9088 

22.0 

8.8 

0. 834 

77 

0.42 

0.02 

-16 

1.4980 

17.0 

32 

adsorption 

(200% 
furfural) 

14.1 

0.9026 

20.2 

8.0 

0. 833 

74 

0.22 

0. 012 

-18 

1.4981 

26 

11.5 

2.1 

None 

17.6 

5.6 

0.4 

5.2 

80.5 

6.4 

1.2 

5.2 

0.5 

1.6 

MK-22 (commercial) 

0. 9036 

22.6 

8.2 

0.833 

78 

0.60 

0.01 

-14 

1.4991 

35 

27.0 

6.2 

2.3 

3.9 

In order to improve the ant ioxidat ion properties of the se lec t ive ly  refined oil ,  the raffinate obtained on re-  
fining the deasphal t iza te  with twice its amount of furfural was hydro af ter- ref ined at 325~ and 50 atm in the pres- 
ence of a commerc i a l  alumino - c o b a l t -  molybdenum catalyst .  

An examina t ion  of the hydrogenizate  showed that hydro af ter-ref ining markedly improved the ant ioxidat ion 
properties of the oil. After oxidat ion tests,for example , th i s  oil  had a viscosity which was 1/4.5 that of the oil from 
se lec t ive -con tac t  refining (17.6 and 80.5 c S, respectively).  

The use of hydro af ter-ref ining instead of contact  af ter-ref ining of the raff inate also led to an increase in oil  
y ie ld  from 12.5 to 13.1%. 

Table  6 contains the resutts of tests carr ied out on oils refined by the different methods. They show that av i -  

at ion oil  which is as good as commerc ia l  MK-22 avia t ion oil  can be obtained from Sangachaly sea crude. 

A comparison of the oils which have been refined by different processes showed that the adsorption purified 
oils proved to have better  physicochemical  and ant ioxidat ion properties. 

Increasing the amount of furfural led to only an insignificant improvement  in the thermooxidat ion stabil i ty 
of the oils. 

The adsorption refined oil had a better color and a lower coke value than the selectively refined oil. 

The poorest antioxidation properties were shown by the aviation oil produced by selective-contact refining, 

The quality and antioxidation properties of the aviation oil produced by hydro after-refining of the raffinate and 

those of the acid-contact refined oil were similar to each other. 

The yield of oil from selective refining and hydro after-refining was twice that from acid-contact refining. 

The oils produced from Sangachaly sea crude have good anticorrosion properties. The oils refined by the 

various procedures gave sludges of different composition after oxidation. 

The use of selective and adsorption refining led to a significant reduction in the amounts of carbenes and ear- 

boids in the oxidized oils. 
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The oil produced by adsorption refining had the best antioxidation properties (according to the NAMI method). 

CONCLUSIONS 

i. Conditions have been worked out for producing aviation oil from Sangachaly sea crude. Aviation oll can 

be produced from this crude by acid-contact, adsorption, and selective refining methods, but in view of the large 

consumption of reagents and the low yield of finished oil it is not expedient to use acid-contact refining. 

2. A comparison of the aviation oils produced by the different methods shows that the adsorption and hydro 

after-refined oils are the best. These oils have better antioxidation properties and are obtained in a higher yield. 

3. The use of hydro after-refining instead of contact after-refining of the raffinate (200% furfural) yields 
aviation oil whose quality and stability are as good as the commercia l  MK-22 oil being currently produced from a 
mixture of Surakhan and Karachukhursk crude. This method is therefore the best one for producing aviation oil 
from Sangachaly sea crude. 
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