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ABSTRACT OF THE DESCLOSURE 
A heavy oil is treated to remove therefrom metals, 

salts, and coke forming materials. The treating method 
comprises: dissolving a solvent comprising aromatic hy 
drocarbons having 6 to 9 carbon atoms per molecule in 
the oil; mixing therewith an aqueous liquid treating Solu 
tion containing about 1 to about 30 volume percent of a 
water soluble alcohol and having a pH in the range of 
about 4 to about 9 to form a treated oil; separating the 
treating solution from the treated oil; and recovering the 
treated oil which contains substantially reduced amounts 
of metals, salts, and coke forming materials. 
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This invention relates to treating of heavy oils. More 
particularly, the invention concerns a method for remov 
ing deleterious materials such as, for example, metals 
and coke forming materials from heavy petroleum oils 
such as reduced crude. 
The presence of metals in petroleum hydrocarbon frac 

tions, particularly the heavier fractions boiling above 
about 700 F., have long been recognized as deleterious 
catalyst poisons during refining of these materials. The 
metals in these fractions, primarily nickel and vanadium, 
are deposited on the solid catalyst resulting in poisoning 
of desired catalytic activity and, in Some cases, catalyzing 
undesirable side reactions. Refining processes in which the 
presence of such metals is particularly harmful are cata 
lytic cracking and hydrocracking. 
Some metal compounds are volatile and are distilled 

overhead with heavy oils during vacuum distillation of 
crude oil to produce feedstocks for refining into more 
valuable products such as gasoline and jet fuel. The metals 
problem has become particularly serious in modern re 
fineries employing vacuum distillation at a pressure of 
50 mm. mercury absolute and lower in order to recover 
a maximum amount of feedstock for catalytic cracking. 
The distillate from such vacuum distillation units con 
tains many useful hydrocarbons having boiling points well 
above 1,000 F., however such distillate usually also 
contains harmful volatile metal compounds Such as por 
phyrins. 
Other deleterious materials often found in heavy oils 

include nitrogen compounds, carbonaceous residues and 
salts of various kinds. Processing of heavy oils is greatly 
enhanced and longer periods of trouble-free operation 
result from removal of deleterious materials from the 
heavy oil feed to processes utilizing such oils as feed. 
By the term heavy oils as used herein is meant hydrocar 
bon oils boiling above about 900° F. and materials con 
taining significant amounts of such oils, even though the 
oils may be solid or semi-solid at normal atmospheric 
temperature. The term thus includes materials which may 
be distilled overhead as well as distillation bottoms such 
as reduced crude oil. 

Accordingly, this invention provides a method for treat 
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2 
ing heavy oils containing deleterious materials to remove 
such materials therefrom, which method comprises dis 
solving into said oil an aromatic solvent, mixing with Said 
solvent-containing oil an aqueous liquid treating Solution 
containing about 1 to about 30 volume percent of a 
water soluble alcohol, said treating solution having a pH 
in the range of about 4 to about 9, separating said solu 
tion from said oil and recovering treated oil containing 
a lesser amount of deleterious materials than untreated 
oil. It is preferable to use aromatic hydrocarbons having 
6 to 9 carbon atoms per molecule such as benzene, tolu 
ene, the xylenes, ethylbenzene, cumene, etc. as the aro 
matic solvent. Benzene is a preferred solvent. 
The treating solution comprises water and about 1 to 

30% by volume of alcohol. Preferred treating solutions 
contain about 10 to 25 vol. percent isopropanol or about 
1 to 10 vol. percent amyl alcohol, the percentage being 
based on the treating solution. 
The pH of the treating solution should be in the range 

of about 4 to 9, suitably about 4-6 or about 7.5-8.5. 
Preferably the pH of the treating solution is adjusted to 
within the range of about 4 to 6 by addition thereto 
of a water soluble carboxylic acid. The acid preferably 
is one having 1 to 6 carbon atoms per molecule, acetic 
acid being a preferred acid. 
FIGURE 1 is a schematic flow diagram of a continuous 

flow system for conducting the process of this invention. 
FIGURE 2 is a schematic diagram illustrating the 

steps in conducting a preferred embodiment of a batch 
process for conducting the process of this invention. 

Briefly, the process of the present invention embodies 
dilution of the heavy oil with aromatic hydrocarbon and 
thoroughly contacting this mixture with an alcohol-water 
treating solution which has preferably been acidified with 
addition of a carboxylic acid. After the thorough con 
tacting, the aqueous phase and the oil phase are separated. 
The aqueous phase containing the deleterious materials 
from the oil is removed as a bottoms product for disposal. 
The upper oil layer is flashed, or stripped, to recover 
aromatic solvent for reuse and the cleaned treated oil 
is recovered. Either batch or continuous processing tech 
niques or a combination of the two may be employed. 
A preferred embodiment of a continuous process will 

now be described in conjunction with FIGURE 1. Acid, 
Such as acetic acid, from source 10 is passed into aqueous 
Solution mixer 11 along with water from source 12 and 
alcohol, preferably isopropanol, from source 13. The 
alcohol, water and acid are thoroughly mixed in the mixer 
11 and withdrawn and passed via lines 14 and 16 into 
emulsion mixer 17. Heavy oil to be treated, for example 
reduced crude, from source 18 is passed via line 19 and 
line 21 into the emulsion mixer 17. Aromatic solvent, 
such as benzene, from source 22 is passed via line 23 
into admixture with reduced crude from line 19 and 
the mixture passed via line 21 into the emulsion mixer 
17. At least enough aromatic solvent is used so that the 
heavy oil-aromatic mixture has a specific gravity lower 
than that of the aqueous alcohol solution. The aqueous 
treating mixture and the reduced crude-solvent are thor 
oughly emulsified in the emulsion mixture 17. The emul 
sion is passed via line 24 into the wash column 26 
wherein the oil and water phases are separated. Aqueous 
treating solution from the mixer 11 is passed via line 14 
and line 27 into the upper portion of the wash column 
26 wherein the aqueous phase descends countercurrently 
to the rising oil phase aiding in breaking the emulsion 
and effecting further treating. The column may be packed 
with any suitable packing such as Berl saddles, etc. 
to effect contact between the phases. Treated oil contain 
ing aromatic solvent is withdrawn from the wash column 
26 through line 28 and passed into solvent flash drum 29 
from which aromatic solvent is withdrawn overhead via 




