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This invention relates to the treatment of hydrocarbon 
fractions, particularly petroleum fractions, boiling above 
150 C., and the principal object of the invention is to 
provide a process by means of which the cloud point, 
pour point or freezing point of such fractions may be 
lowered. 
According to the invention a hydrocarbon fraction boil 

ing above 150° C. is contacted in the presence of hydro 
gen with a catalyst comprising a platinum group metal on 
a support containing a major proportion of alumina and 
at least 1% wt. of halogen at a temperature of at least 
600 F., a pressure of at least 100 p.s.i.g., and a space 
velocity not exceeding 8.0 v./v./hr., the temperature and 
space velocity used being correlated to give a product 
boiling above 150° C. having a pour point at least 5 F. 
lower than the pour point of the feedstock. 

Preferably the temperature is below that at which sub 
stantial cracking occurs, and for the purposes of the 
present specification substantial cracking is understood to 
occur when more than 20% wt. of the feedstock is con 
verted to material boiling below 150° C. Preferably not 
more than 15% wt. of the feedstock is so converted. 
The term "fraction' as used in this specification in 

cludes both fractions which are distillable at normal or re 
duced pressure, for example, gas oils and waxy distillates 
and also residues and portions thereof, for example de 
asphalted residues. Particularly suitable fractions for 
use as feedstocks are distiliate fractions boiling within 
the range 150 to 450° C. and more particularly within 
the range 250 to 450° C. 

It has been found that it is not necessary to desulphurise 
the feedstock prior to submitting it to the pour point re 
duction process, although such a preliminary desulphuri 
sation may be given if desired. When operating with a 
sulphur-containing feedstock (for example one with more 
than 0.1% wt. of sulphur) the process will normally 
effect considerable desulphurisation simultaneously with 
the lowering of the cloud point, pour point or freezing 
point. It has also been found that the process can be op 
erated in the presence of considerable quantities of hy 
drogen sulphide, so that, for example, the process can be 
operated on the total effluent of a previous hydrocatalytic 
desulphurisation process. 

If desired a part only of a particular fraction may be 
treated by the process according to the invention and the 
resulting product blended with the untreated portion to 
give a final product of reduced pour point. 
The amount of halogen is preferably in the range 1 to 

15% wt. and more particularly 1 to 10% wt. Examples 
of suitable halogens are fluorine and chlorine, the former 
being preferred both on account of the greater effective 
ness for pour point reduction and the greater stability of 
fluorine-containing catalysts as compared with similar 
chlorine-containing catalysts. 
The halogen may be incorporated into the catalyst by 

treating the catalyst with a halogen compound, prefer 
ably one containing halogen, together with one or more 
of the elements of carbon, hydrogen or oxygen. Exam 
ples of suitable halogen compounds are hydrogen halides 
and halogen derivatives of aliphatic hydrocarbons having 
from 1 to 4 carbon atoms. The halogen is normally in 
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corporated in the catalyst already consisting of a platinum 
group metal on a support and this catalyst may be halogen 
free or it may already contain a small amount (less than 
1% wt.) of halogen. Examples of suitable ways in which 
the halogen may be incorporated into the catalysts are de 
scribed in the specific examples. 
The platinum group metal content of the catalyst may 

be within the range 0.01 to 5.0 percent weight preferably 
0.1 to 1.0 percent weight. The preferred platinum group 
metals are platinum and palladium. The catalyst support 
material contains, as stated above, at least a major propor 
tion of alumina, and alumina may be the only refractory 
oxide present in the catalyst. However, if desired the cat 
alyst may also contain a minor proportion of one or 
more of the oxides of metals of groups II, III and IV 
of the periodic table. Preferably the amount of the group 
II, III or IV metal oxides is from 5-25% wt. of the sup 
port. Examples of suitable supports include alumina, 
silica/alumina, titania/alumina, zirconia/alumina and 
beryllia/alumina. The support material may also con 
tain a minor proportion of one or more compounds (in 
cluding oxides) of non-metallic elements in groups III, 
IV and V for example boron or phosphorus, which may if 
desired be combined or mixed with any of the metal 
oxides of groups II, III and IV. Preferably the amount 
of the compounds of the non-metallic elements is from 
5 to 25% wt. of the support. 
The catalyst may be employed as a fixed bed, a moving 

bed or a fluidised bed. 
An essential requirement to obtain pour point reduc 

tion with any given catalyst and operating conditions em 
ployed is a correlation of temperature and space velocity. 
In general the higher the temperature, the higher the 
space velocity that can be employed, the upper limit of 
temperature, at any given space velocity, being determined 
by the amount of cracking occurring. The feedstock 
used, the activity of the catalyst used and the reduction 
of pour point required should also be taken into account 
when selecting the process conditions. When treating the 
heavier feedstocks, for example, the operating conditions 
may be more severe (i.e. conditions of higher tempera 
ture and/or lower space velocity) than when treating 
lighter feedstocks. When using a more active catalyst, for 
example one containing fluorine rather than chlorine, less 
severe conditions may be used, an equivalent reduction 
in pour point being obtainable at a lower temperature 
and/or higher space velocity. In practice the tempera 
ture will not normally exceed 950 F. and is preferably 
at least 700 F. Similarly in practice the space velocity 
will not normally be less than 0.1 v./v./hr., and more 
particularly not less than 0.5 v./v./hr. It preferably does 
not exceed 8 v./v/.hr, and more particularly does not 
exceed 5 v./v./hr. The pressure may be from 100 to 
1500 p.s.i.g. and the hydrogen:hydrocarbon mole ratio 
from 1:1 to 20:1. 
The process may be operated with or without a nett hy 

drogen consumption. A net hydrogen consumption is 
generally favoured by increase in pressure, and for any 
given temperature and space velocity the pressure at 
which the hydrogen consumption and hydrogen produc 
tion are in balance is known as the equilibrium pressure. 
It is generally preferred to operate at or above this pres 
sure because this results in an increase in the on stream 
time before catalyst regeneration or replacement is neces 
sary. Another advantage of this type of operation is, for 
example, that when processing feedstocks such as gas oils 
for the production of diesel oils reduction of the diesel 
index is minimised or avoided. The principal advantages 
of operating below the equilibrium pressure are that a 
reduction in the specific gravity of the distillate is mini 
mised or avoided, and that hydrogen is produced, this hy 
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drogen being then available for use in other hydrogen 
consuming processes. 

Operation of the process using a fixed bed of catalyst 
is carried out in the normal manner, which is to increase 
the temperature gradually as the run continues in order 
to maintain the quality of the product at the desired level. 
The process of the present invention will normally 

lower all the three points specified viz. cloud point, pour 
point and freezing point. Which point is taken as the 
criterion for any particular operation will depend on the 
feedstock used and the use to which the product is to be 
put. The freezing point is normally only of importance 
with the lower boiling feedstocks. 

In copending U.K. application No. 37,124/60 a process 
for the treatment of hydrocarbon fractions boiling above 
150 C. to reduce their cloud point, pour point, or freez 
ing point is described in which the fractions are contacted 
with a catalyst in the presence of hydrogen and with the 
addition of halogen to the reaction zone, preferably in an 
amount equivalent to from 0.001 to 1% wt. by weight of 
feedstock. In copending U.K. application No. 8,248/61 
a process for the treatment of hydrocarbon fractions boil 
ing above 150° C. to reduce their cloud point, pour point 
or freezing point is described, in which the fractions are 
first treated to reduce their content of aromatic hydrocar 
bons, or nitrogen compounds, or both. Such processes 
may, if desired, be combined with the process of the pres 
ent invention. 
The invention is illustrated by the following examples: 

EXAMPLE 1. 
A reforming catalyst containing 0.75% wt. platinum 

0.35% Wt. chlorine and 0.35% wt. fluorine on an alumina 
support was treated with an excess of a mixture of 3 parts 
water and 1 part concentrated HCl at a temperature below 
10° C. for 2 hours. The catalyst treated was then dried 
for 12 hours at 105 C. and calcined in air at 550° C. for 
2 hours. The chlorine content of the catalyst was 1.2% 
wt. The catalyst was then used to reduce the pour point 
of a heavy gas oil. The heavy gas oil had been previously 
hydrocatalytically desulphurised over a catalyst of 2.4% 
wt. cobalt oxide and 14.3% wt. molybdenum oxide under 
the process conditions and with the results set out 
below: 

Operating Conditions 
Catalyst ------------------------ Co-Mo/Alumina 
Pressure ----------------------------p.s.i.g-- 1,000 
Temperature -------------------------- F 730 
Space velocity ---------------------v./v./hr.-- 2.0 
Gas recycle rate -------------------- s.c.f./b-- 1,000 

Results 

Feed Product 

Specific Gravity at 60/60° F------------------ 0.876 0,850 
ASTM Distillation: 

IBP, C----------------------------------- 298 146 
10% Wol Recovered at, C- 320 278.5 
50% Wol Recovered at, C- 345 333 
90% Wol Recovered at, C 380 37. 
FBP, C--------------- 395 39. 

Sulphur Content, % wt.-- 1.91 0.08 
Diesel Index---------------- 57/58 62/62 
Cloud Point, F--- 58 60 
Pour Point, F---- - - - - 50 50 
Solid Point, F-------------------------------- 45 49 

The pour point reduction process was carried out under 
the following conditions: 
Temperature --------------------------- F 800 
Pressure -----------------------------p.s.i.g-- 500 
Space velocity----------------------v./v./hr. 1.0 
Recycle rate ------------------------ s.c.f./b-- 5,000 
The pour point of the product was 35 F. 
When the same heavy gas oil was treated with a por 

tion of the platinum/chlorine/fluorine/alumina/catalyst 
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4. 
which had not been further treated with HCl the pour 
point was only reduced to 45 F. 

EXAMPLE 2 
The platinum/chlorine/fluorine/alumina catalyst of 

Example 1 was dried for 2 hours at 570 F. in nitrogen 
and treated in a current of anhydrous HCl vapour using 
nitrogen carrier gas at 570 F. for 3 hours. The chlorine 
content of the treated catalyst was 2.0% wt. 
The treated catalyst when used to treat the heavy gas 

oil of Example 1 under the same conditions as Example 
1, gave a product with a pour point of 10" F. 

EXAMPLE 3 
The platinum/chlorine/fluorine/alumina catalyst of 

Example 1 was dried for 2 hours at 570 F. in nitrogen 
and treated in a current of dry nitrogen containing carbon 
tetrachloride vapour at 570 F. for 2 hours. It was then 
flushed with N at 570 F. for 1 hours. 
The treated catalyst when used to treat the heavy gas 

oil of Example 1 under the process conditions of Example 
1, gave a product with a pour point of 20 F. 

EXAMPLE 4 

100 ml. of a commercial platinum-on-alumina catalyst, 
containing 0.58 percent weight of platinum and 0.81 per 
cent weight of chlorine, was placed in a vertical reactor 
and dried by purging with nitrogen for one hour at 450 
C. Carbon tetrafluoride was then passed over the catalyst 
for 30 minutes at 450° C. at a rate of 100 ml. CF4 per 
minute. This was followed by dry nitrogen for a further 
one hour. The fluorine content of the treated catalyst 
was 6.3% wt. 
The catalyst was then used to reduce the pour point 

of a heavy gas oil. The heavy gas oil had been previ 
ously hydro-catalytically desulphurised over a catalyst of 
2.4 percent weight cobalt oxide and 14.3 percent weight 
molybdenum oxide on alumina under the process condi 
tions given below: 

Operating Conditions 
Catalyst -------------------------- CoMo/alumina 
Pressure ----------------------------p.s.i.g-- 1,000 
Temperature -------------------------- ° F 730 
Space velocity----------------------v./v./hr. 2.0 
Gas recycle rate--------------------- s.c.f./b-- 1,000 

Results 

Foodstock Product 

Specific gravity at 60°F.160 F---------------- 0.86 0.850 
ASTM Distillation: 

IBP, C-------------------------- 298 46 
10% volume recovered at, C----- - 320 278.5 
50% volume recovered at, C----- 345 333 
90% volume recovered at, C----- 380 371 
FBP, C---------------- - 395 391 

Sulphur content, percent wit - 1.91 0.08 
Cloud point, F---------- - 58 60 
Pour point, F-- - 50 50 

The pour point reduction process was carried out under 
the following conditions and with the results given below: 

Catalyst.------------- CF4 treated Ptlalunnina 

Pressure, p.S.i.g------ 500 500 500 500 500 500 500 500 500 
Once through hy 
drogen rate, s.c.fib-5,0005, 0005, 0005, 0005, 0005, 0005, 0005, 0005,000 Space velocity, 
v.v.hr------------ 1.0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1.0 

Temperature, F--- 625 650 675 700 725 750 775 800 825 
Pour point reduc 
tion, F----------- 5, 20 20 20 20 35 75>120>120 

A comparison of the results obtained with those ob 
tained in Examples 1 to 3 shows the greatly improved 
results obtained with fluorine. At 800 F. the pour point 
reduction was >120 F. whereas in Examples 1 to 3 using 
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chlorine containing catalysts at 800° F. the pour point 
reduction was in the range 15 to 40 F. 

EXAMPLE 5 

100 ml. of commercial platinum-on-alumina catalyst, 
containing 0.58 percent weight of platinum and 0.81 per 
cent weight of chlorine was added slowly to an equal 
volume of 5 percent weight aqueous hydrogen fluoride. 
The bulk was stirred and maintained at 0-5° C. through 
out. The mixture was then allowed to stand for 30 
minutes, the excess liquid decanted off and the catalyst 
dried at 105 C. for two hours and then calcined at 
500 C. for one hour. The fluorine content of the treated 
catalyst was 6.0% wt. 
The catalyst was then used to reduce the pour point of 

heavy gas oil which had been previously hydrocatalytical 
ly desulphurised over a CoMo/alumina catalyst (feed 
Stock and feedstock preparation as for Example 4). 
The pour point reduction process was carried out under 

the following conditions and with the results given below: 

Catalyst.------------------ HF treated Ptlalumina 

Pressure, p.S.i.g.---------- 500 500 500 500 500 500 
Space velocity, v.iv. Ihr--- 1.0 1.0 ... O 1.0 1.0 1, 0 
Once through hydrogen 

rate, s.c.f. ib.------------- 5,000 5,000 5,000 5,000 5,000 5,000 
Temperature, F:------- 625 675 725 775 800 S25 
Pour point reduction, F- 5 25 45 100 >120 >120 

EXAMPLE 6 

500 ml. of a commercial patinum-on-alumina catalyst, 
containing 0.58 percent weight platinum and 0.81 per 
cent weight chlorine, was charged to a vertical reactor 
and purged by recycling dry nitrogen at 670 F. and 
plant pressure of 98 p.s.i.g. until the water content of 
the nitrogen leaving the reactor was less than 10 p.p.m. 
The plant was then pressurised to 118 p.s.i.g. with carbon 
tetrafluoride and the gases recycled for 10 hours. 
The fluorine content of the resulting composite was 

6.3 percent weight. 
A 223-375 C. ASTM boiling range straight run gas 

oil was used to assess the activity of the above catalyst. 
The test was carried out over an extended period and the 
operating conditions and results obtained are given below: 

Hours on Stream 

Feed 87-93 171-77 367-369 

Catalyst.------------ CF treated Ptfalumina, 
Pressure, p.S.i.g - 750 750 750 
Temperature, -- 725 750 800 
Space velocity, v.1 ... O 0 5.0 
Gas recycle rate, s.c.f. ib.------------------- 10,000 10,000 10,000 
Product Inspection Data-Un 
stabilised: 
Cloud point, F------------- --2 -22 --2 
Pour point, F-------------- -10 -30 -5 
Sulphur content, percent wt. 0.0 <0.01 0.05 

Stabilised: 
Cloud point, F------------- -12 8 
Pour point, F-------------- -20 0 
Sulphur content, percent wt. <0.0i 0.05 

Yields: 
H2S, percent Wt.-------------- 1.2 1.2 
Gas, percent wit 3.2 2.4 
Gasoline (C5-5 - 
cent wit -------------------------------------- 14.3 10.0 

Gas Oil (150° C-FBP), per 
cent Wt-------------------- 100.0 --------- 81.3 86.4 

This example illustrates not only the activity of the 
catalyst for pour point reduction for a period of several 
hundred hours on stream, but also the ability of the 
catalyst to operate with a sulphur containing feedstock, 
giving simultaneous desulphurisation. 
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6 
EXAMPLE 7 

100 ml. of commercial platinum-on-alumina catalyst, 
containing 0.58 percent weight of platinum and 0.81 
percent weight of chlorine was added slowly to an equal 
volume of 5 percent weight aqueous hydrogen fluoride 
and the bulk kept cool in ice. The mixture was then 
allowed to stand for 30 minutes, the excess liquid decanted 
off and the catalyst dried at 105 C. for 2 hours and then 
calcined at 500 C. for 1 hour. The fluorine content of 
the catalyst was 6.0% wt. 
A 223-375 C. ASTM boiling range straight run gas 

oil (sulphur content 1.24% wt. pour point 20 F.) was 
processed over this catalyst under a variety of operating 
conditions. The results obtained were as follows: 

Catalyst.------------- HF treated Ptfalumina, 

Pressure, p.s.i.g------ 500 500 500 500 so 500 500 500 500 
Once through hydro 
gen rate, s.c.f. ib. 5,0005, 0005, 0005, 0005, 0005, 0005, 00015,000.5,000 

Space velocity, v.iv., 
hr------------ - 1.0 1 0 1.0 2.0 2.0 2.0 3.0 3.0 3.0 

Temperature, F--- 650 750 800 675 775 825 700, 750 800 
Pour point reduc 

tion, F----------- Nil 30 70 Nil 20, 50 Nil 5 15 

This example illustrates the necessity of correlating the 
temperature and space velocity to give a reduction in 
pour point. At 650 F. and 1 v./v./hr., 675 and 2 
v./v./hr., and 700 and 3 v./v./hr., the temperature is too 
low, at the space velocity used, to give pour point reduc 
tion with the particular catalyst and feedstock used. 
However, as the temperature is raised pour point reduc 
tion is obtained. At any given temperature a greater 
degree of pour point reduction is obtained when using a 
lower space velocity. 
We claim: 
1. A process for the treatment of distilate petroleum 

fractions boiling within the range 150-450 C. to lower 
the pour point at least 5 F. without material reduction 
in the specific gravity and diesel index of said distiliate 
fractions, comprising contacting the distillate fraction as 
feedstock in a treating zone and in the presence of hy 
drogen with a catalyst consisting essentially of a platinum 
group metal on a support containing a major proportion 
of alumina and from 1 to 15% wt. of halogen, the hydro 
gen to hydrocarbon mole ratio being from 1 to 1 to 20 to 
1; maintaining a selected temperature and a selected space 
velocity in said zone, said selected temperature in said 
zone being maintained at least at 700 F. but not higher 
than about 950 F. and being a temperature at which, at 
said selected space velocity, not more than 20% wt. of 
the feedstock is converted to material boiling below 150 
C. and said selected space velocity being at least 0.01 
v./v./hr. but not higher than 8.0 v./v./hr. at which, at 
said selected temperature, not more than 20% wt. of 
the feedstock is converted to material boiling below 150 
C.; maintaining a selected pressure in said zone in the 
range 100-1500 p.s.i.g.a., said selected temperature and 
said selected space velocity being correlated to reduce 
the pour point of the feedstock such that the pour point 
of the material of the treated distillate fraction boiling 
above 150° C. is at least 5 F. lower than the pour point 
of the feedstock, and recovering the treated distillate 
fraction. 

2. A process as claimed in claim 1 wherein the frac 
tion is sulphur-containing. 

3. A process as claimed in claim 1 wherein the catalyst 
contains from 1 to 10% wt. of halogen. 

4. A process as claimed in claim 1 wherein the halo 
gen is fluorine. 

5. A process as claimed in claim 1 wherein the catalyst 
contains from 0.01 to 5.0% wt. of the platinum group 
metal. 

6. A process as claimed in claim 1 wherein the platinum 
group metal is platinum. 
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7. A process as claimed in claim 1 wherein halogen References Cited in the file of this patent 
is added to the reaction zone in an amount equivalent to 
from 0.001 to 1% wt. by weight of feedstock. UNITED STATES PATENTS 

8. A process as claimed in claim 1 wherein the space 2,888,397 Burton et al. ----------- May 26, 1956 
velocity does not exceed 5 v./v./hr. 5 2,967,144 Cole -------------------- Jan. 3, 1961 


