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HYDROPURIFICATION OF A REFINED DIESEL OIL

R. Sh. Kuliyev and B. A. Sadykhova

A complex of sclentific rescarch projects has recently been
completed at the Institute of Petrochemical Processes of the Academy
of Sclences of the Azerdbalidzhan SSR for the purpose of making funda-
mental iImprovement in the quality of olls produced at the Baku
factories.

The use of the hydrogenation method for additional purification
of distillate olls was of particular concern in these projects.

The original distillate of D-11 diesel oll from a mixture of

Baku nonparaffinic petroleums and a refined oll obhtained by purifica-

tion of this distillate with 2504 furfurol were subjected to hydro-
genation.

The present article deals with the results of hydropurification
of a refined diesel oil in place of acid-contact repurification.

The hydrogenation was i)erformd in a pilot apparatus with a 200
cm® catalyst charge in the reactor and a constant hydrogen flow of

30 liters/hr. The industrial catalysts Al-Co-Mo and WSz were used as

the catalysts, after the tablets and granules were pulverized to a
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crumb size of 1.0-1.5 mm,

The hydropurificatlion was carrled out at feed rates of 0.3, 0.5,
and 1.0 m®/m® of raw material to the catalyst loaded in the reactor
at varlous temperatures and pressures. The results of experiments
conducted with a raw-material supply of 0.5 m®/m® with temperatures
in the range from 300-400°C and pressures from 50-200 atm (tech) are
described below (Table 1).

TABLE 1
Hydropurification of Refired -1 Diesel 0il with Al-Co-Mo

Catalyst
Conditions of | Charscteristies of refined o) and purified ojl .- ————t©
Rydarepurification © p o w . & . 3~ 8 ao T
s [ 5 g »‘g a8 ¢
ke N > g - - ° : 4 et
e [23 2 |8 gz 2 g |8 |5 (4. (i (8393 2E Zmef
=, 158 28 2.3, [Tz28 |EE |¥% £2 |3, [32EFjcE825z4T
Ef 18% 87 183438 150F |3 i |§°3 |557 |Es@3!5s:0%835¢
85 |£38 Sy |2FMAE 578 22 |osgE (2 $ S38c5348
Original rofined 11420 | 6,50 | 600 06240 | Co2 | 04 | 226 | GATK | eme 60
200 50 11,20 | 6450 | 6340 |0e840 0e02 0410 22 |8 1,90 110
30 ;. 100 11:0 6.4C | 630 0o840 0402 0,10 220 |4 1/2 1.90 us
s00 | :150 2050 | 6440 | 65.C 10,839 | 0.c2 | 008 | 26 |3 1/2 | 1.00 120
30 | 50 20693 | 6,20 | 6645 [048352 | 00003 | 0,00 | 228 |4 — 159
350 100 1Ce57 | 6427 | 68,0 (068260 | 0oCl0 | 0,040 | 224 |2 -— w7
350 150 1Ce54 | 6o28 | 68.C [0,6358 | ClC12 | 0,050 | 220 }1 1/2 00540 ies
350 260 10652 | 6420 | 684C [048360 | 04C18 | 0,048 220 |1 1/2 = 1%
400 150 8¢5 5039 | 784C {08310 | 0001 0,02 150 (1172 1,84 18
20,56 | 6430 | 6240 [0,8390 | OoC2 Ced2 25 |411/2 8400 230
Cil purified by
acid-contaet !
method

It is apparent from Table 1 that at a temperature of 300°C and a
pressure of 50 atm (tech) the quality of the hydropurified oil, in f

comparison with the original refined oil, is not altered significantly,
save for a certailn improvement in stability and color.

In comparison with the acid-contact repurification oil, the
hydropurified oil is less corrosive and half as stable, as determined
by the method of the ASRI.

An increase in pressure to 100 and 150 atm (tech) at a constant

temperature of 300°C leads to a certain improvement in the quality of
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the refined oil: the viscosity index increases somewhat, and the color
improves to a grade of 3 1/2. An Increase in the temperature of the
hydropurification process from 300° to 350°C at a constant pressure of

50 atm (tech) also leads to a certain improvement in the quality of

the refined oil. This oil with respect to all indices, except stabllit.-

according to the method of the ASRI, surpasses the oll of acid-contact
repurlification. .

The quality of the oll 1s considerably lmproved after hydropuril-
fication at a pressure of 100 to 150 atm (tech) and a temperature of
350°C.

011 obtained under these conditions gives the bést indices with
respect to density, viscosity-weight constant, coking capacity, color,
stabllity, and viscosity index. A further increase in pressure from
150 to 200 atm (tech) has almost no effect on the quality of the
refined oil.

An increase in the temperature of the hydropurification to 400°C
(cf. Table 1) leads to appreclable destruction of the raw material,
as a result of which the viscosity of the refined product is reduced
to 8.5 c¢s, while the flash point is reduced to 150°C.

The results of hydropurification of a refined diesel o0il with a
WS, catalyst are presented in Table 2.

Tt 1s gpparent from the data in Table 2 that hydropurification
of a refined oll in the presence of a WSz catalyst proceeds satis-
factorily at a temperature of 300°C and a pressure of 50 atm (tech).
When the pressure is increased from 50 to 150 atm (tech), the quality
of the refined oll is improved. A further increase in the pressure
of the process to 200-250 atm (tech) leads to a slight improvement
in the qualities of the refined oil.
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TABLE 2
Hydropurification of Refined D-11 Diesel 0il with a WS,

Catalyst
| Conditions of ,
g . Characteristics of pefined oil anc gurirlig odl e e e e
hyiropurification s TS W g ‘?L: €, g ﬁs| g ga g
e |82 8 3]s (8512 d2 3,55 |iE 82, uR IS,
- & >4 ed . e i’ -l
ég I 5!; 3 |38 g1, -ggﬂ-s‘*" &3~§§§5’3’=¥£2‘é§..
e 5 W SECjgog, Em
£® 1E2 135y a% |8y FEdE $flesd3 |EERAEAHSiAnE54
Original refined  h,900 fl1¢20 [ 6450 | 600 [00840{0a020:Cols | 228 | =t Brn®eFl mm | 50 4
ol A ]
300 | 50 | 005 Pe900 P2.00 [ 6,40 | 6450 [04840{00020. Co050]| 224 | =t | 40 | 1480 | 108 ;
300 | 100 | 05 DeBS7 [0.90| 6420 | 65,0]0839{04020! Co048] 212 [ =2 3uﬁ1ao 13¢ $
300 | 150 | 0e5 o896 [L0s80| 6,20 | 6604 |04839|04020/G,048] 222 '+ 0 | 2 | 1.046| 178 %
300 | 200 | 005 [e8% [0.60] 6,30 66.6/0.836|0,025 Co0d8| 220 | =2 | e | lous:, 1i6 |
300 | 250 | 0e5 [e892 | 9.50] 580 68,0/00836|Ce01Z 0o042| 200 | w2 | 2em | e | 250 :
350 { 100 | 0o5 104881 | 4.30| 3.60100,0{04810[CoC10| 06027 6€0% faml7 | 1 1/ wme -—

® Plash point in olosed apparatus i .
Diesel o0il obtalned by hydropurification of a refined c¢il with

a WSz catalyst 1s not corrosive,
In the case of both the Al-Co-Mo catalyst and the WS, catalyst
the yield of finished o1l was 95%-98% of the original refinsd oil,

Conclusions

1., Preliminary investigations have established the pozasibility
of replacing contact-acid repurification of a refined diesel oil from
a mixture of Baku nonparaffinic petrolsums by hydropurification
with the .industrial catalysts Al-Co-Mo and WSjz.

2. Hydropurification with Al-Co-Mo catalysts at a temgpersture
of 350°C and a pressure of 50 atm (tech) allows us to obtain s diesel i
oil with somewhat better physicochemical properties than the :zorre-
sponding oil obtalned by repurification of the refined oil witlk 1%
sulfuric acid and 5§ clay. Hydropurification carried out at sressures
greater than 50 atm (tech) [100-150 atm (tech)] allows us tc cttain
olls of considerably better quality than acid-contact repurification
oils,
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3. It has been established that the WSy catalyst has a greater
hydrogenating capacity than the Al-Co-Mo catalyst. However, an
increase in temperature above 300°C leads to cracking in the presence
Of WSz .

Institute of Petrochemical Processes

of the Academy of Sciences of the
Azerbaldzhan SSR
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