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This invention relates to a process for the sep 
aration of wax-like constituents from oil Such 
as contained in hydrocarbon mixtures by treat 
ment with an Organic agent Such as urea. 

2 
ence of Water if there is also present some of the 
aforesaid parafiinic hydrocarbons having 7 to 14 
carbon atoms per molecule. Thus, the inven 
tion contemplates adding a parafiinic hydrocar 

The invention concerns a process for separa- bon such as octanes, nonanes and decanes to 
tion of wax and wax-like constituents from oil feed oils of the character of gas oil and lubricat 
by treatment with an organic complexing agent ing oil and using water rather than alcohol to 
having the structure: promote complex formation. 

NE Therefore, in accordance with this invention, 
x-c? 10 waxy constituents are removed from gas oils and 

-- lubricating oils by treatment with the complex 
NE2 ing agent in the presence of both water and an 

where X may be either oxygen, or Sulfur. Ex- added low molecular weight hydrocarbon. The 
amples of effective compounds or agents are added hydrocarbon may be blended with the feed 
urea, thiourea, and derivatives thereof which 5 oil prior to, during, or both prior to and during 
are capable of forming with waxy constituents treatment with the complexing agent. The 
of mineral oil, solid crystalline complex com- water and the complexing agent may be added 
pounds readily separable from the oil. More Separately or in admixture. 
specifically, the invention contemplates effecting The feed oil, complexing agent, water and 
contact between feed oil and the complexing 20 added hydrocarbon are subjected to thorough 
agent in the presence of water and an added nor- mixing at a temperature in the range about 70 
mally liquid paraffin hydrocarbon having about to 125° F. and usually not in excess of 150° F. to 
9 to i0 carbon atoms or having in the range complete complex formation with the constitu 
about 7 to 14 carbon atoms per molecule. The ents of the feed oil which it is desired to remove 
invention has particular application to the treat- 25 therefron. Thereafter, the mixture is subjected 
ment of oils of higher molecular weight, that is, to settling, filtration, centrifuging or other treat 
having more than about 10 or 14 carbon atoms ment adapted to remove the complex material 
per molecule including gas oils and lubricating from the remaining liquid phase. 
oils. The oil can be washed with water, advan 
The pending application Serial No. 75,542, filed tageously employing the well-known principle of 

February 10, 1949, now U. S. Patent 2,635,986, 30 countercurrent flow Scrubbing to remove residual 
broadly discloses separation of wax constituents amounts of complexing agent. This washing 
from oil by treatment with complexing agents may be carried out at normal room temperature 
of the foregoing character in the presence of at or at a temperature not in excess of about 150°F. 
least a small amount of a polar solvent liquid The separated solid complex is advantageously 
such as the low molecular weight aliphatic alco. 35 heated to a temperature of about 180 or in the 
hols. The presence of a polar substance of Such range 150 to 200°F. to effect decomposition. The 
character appears desirable as a means of fa- heated complex breaks down into an oily or waxy 
cilitating the formation of the complex com- layer and an aqueous or urea, layer. These layers 
pounds. may be separated. The waxy layer can be 

It appears that a complexing agent such as 40 washed with an additional quantity of water to 
urea enters into complex formation with paraf- scrub residual complexing agent therefrom. The 
finic hydrocarbons in the C7 to C14 range in the wash water containing residual complexing 
presence of water, forming complex compounds agent can be distilled to form a concentrated 
that are stable at temperatures in the range up Solution of complexing agent in Water. On the 
to 125 to 150° F. Stable complex compounds are 45 other hand, it may be commingled directly with 
also formed with higher molecular weight hy- the aforesaid aqueous layer and the resulting 
drocarbons or oils of the character of gas oils mixture concentrated to form a solution of com 
or lubricating oils in the presence of small plexing agent in water or a mixture of complex 
amounts of alcohol but stable complex com- ing agent in water of the desired composition 
pounds are not formed with such higher molecu- 50 effective for the treatment of fresh feed oil. 
lar weight hydrocarbons in the presence of water The added paraffin hydrocarbon remains in 
only. the Waxy fraction and can be separated there 
The present invention involves the discovery from by distillation or other means as desired 

that stable complex compounds are formed in and thus recovered for re-use in the process. the gas oil and lubricating oil range in the pres- 55 The amount of complexing agent employed will 
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depend upon the wax content of the feed oil 
undergoing treatment and may amount to from 
about 3 to 4 lbs. of complexing agent per pound 
of waxy constituents contained in the feed oil 
and which it is desired to remove therefron. 
The amount of added hydrocarbon will depend 

upon the character of the feed oil undergoing 
treatment as well as the waxy constituents there 
of. Usually, this added oil will amount to from 
about to 2 parts by weight of the Waxy con 
stituents of the feed oil which it is desired to 
enoWe. 
The amount of water required to promote the 

complex formation usually ranges from about 1. 
or 2% to 5 or even 10% by Weight of the feed 
oil although it is contemplated that either smaller 
or larger amounts may be used. 
By way of example, a lubricating oil distillate 

having a Saybolt Universal viscosity of about 300 
Seconds at 100 F. Containing about 1% wax by 
volume and having a "Freon haze' temperature 
Of around minus 20 F. Was treated with urea, 
amounting to about 4 lbs. per lb. of wax con 
tained in the oil in the presence of a Small amount 
of water, namely, about 10% by volume of the 
oil. The mixture was subjected to agitation at 
a temperature of about 75° F. for a period of 75 
minutes. However, formation of a solid complex 
did not occur to any appreciable extent so that 
upon settling it was possible to separate only sub 
stantially pure urea, as the solid material, 
By contrast, when another sample of this lubri 

Cating distillate was mixed with 2% by volume 
of n-tetradecane and treated with the same 
amount of urea, plus the urea required to com 
plex the n-tetradecane and in the presence of 
water as before at the same temperature, forma 
tion of a stable solid complex occurred. This 
complex was withdrawn - and the so-treated oil 
Was found to have a “Freon haze' temperature 
Of about minus 75 to minus 80 F. 
The "Freon haze' temperature is determined 

by mixing the oil with “Freon. 12' (dichlorodi 
fuoromethane) in the proportion of about 90% 
“Freon 12' and 10% oil by volume, chilling the 
mixture and observing the temperature at which 
haze appears. 
The action of the added hydrocarbon n-tetra 

decane appears to be that of a complex stabilizer 
or promoter so that the resulting Complex of 
urea, and haze-forming constituents of the afore 
mentioned lubricating oil distillate is sufficiently 
stable to remain in solid crystalline form during 
settling and separation from the settling vessel. 
An important advantage of the invention re 

sides in the use of water rather than alcohol or 
some other solvent liquid to promote complex 
formation. The water can be readily separated 
from the treated oil, whereas a liquid Such as 
alcohol, due to its miscibility with oil, requires 
provision for solvent recovery. Thus, the present 
invention eliminates the need for such Solvent 
recovery and, therefore, provides a more simple 
and economical proceSS. 
While the treatment of relatively low viscosity 

oils has been indicated nevertheless it is Con 
templated that the invention may have applica 
tion to the treatment of more viscous oils and 
oils of relatively high wax content. The treat 
ment of the more viscous type of oil may be facili 
tated by the use of petroleum hydrocarbon type 
diluents such as naphtha, and liquefied normally 
gaseous hydrocarbons. In this Way, the proceSS 
may be applied to the treatment of waxy Con 
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4. 
centrates to effect separation of desired wax 
fractions. 
The process may have application to the treat 

ment of oils derived from animal, vegetable or 
marine sources and to oils which have been sub 
jected to other types of refining such as hydro 
genation. 
The process may be used in conjunction with 

Cther types of dewaxing Operations either to 
effect a preliminary removal of wax or to effect 
removal of residual wax constituents from pre 
viously dewaxed oil. It may also be used for 
deoiling wax concentrates and for the fractiona 
tion of Wax according to molecular or melting 
point. 
The process may be used to effect separation of 

normal paraffins from non-paraffinic hydrocar 
bons such as aromatics and naphthene hydrocar 
bons and thus provide a means for manufactur 
ing transformer oil. On the other hand, certain 
aroiinatic and naphthenic hydrocarbons having 
long aliphatic side chains enter into complex 
formation with urea, and thus such constituents 
may be separated from hydrocarbon mixtures 
Containing them by the procedure of this inven 
tion. It may be used for the removal of oxygen 
containing compounds from mineral oils which 
have been subjected to previous treatment with 
Oxidizing agents, 
The invention is particularly effective for the 

treatment of oils of the character of gas oils and 
relatively low viscosity lubricating oil distillates 
useful in the manufacture of lubricants for refrig 
erator Service and turbines or for the manu 
facture of oils useful as-diesel fuels and jet fuels, 
etc. 
While urea has been specifically mentioned, it 

is contemplated that Substituted derivatives 
thereof such as ethanol urea, diethyl urea, butyl 
urea, may be used as well as other derivatives con 
taining various di, tri and/or tetra valent inor 
ganic and/or organic compounds. 

Obviously many modifications and variations 
of the invention, as hereinbefore set forth, may 
be made without departing from the spirit and 
Scope thereof, and therefore only such limita 
tions should be imposed as are indicated in the 
appended claims. 
We claim: 
1. In the Separation from a lube oil of con 

stituents which form crystalline complexes with 
urea, the method which comprises subjecting 
Said lube oil to contact with urea in the pres 
ence of Water and an added normal paraffin hy 
drocarbon containing about 7 to 14 carbon atoms 
per molecule with the result that the complex 
forming constituents in the lube oil enter into 
Crystalline complex formation with urea, and 
separating resulting Crystalline complex from the 
oil. 

2. The method according to claim 1 in which 
contact of the lube oil with urea is effected at 
a temperature not in exceSS of about 150 F. 

3. The method according to claim 1 in which 
the added C7 to C14 normal paraffin hydrocar 
bon amounts to 0.1 to 2 parts by Weight of the 
complex-forming constituents of the lube oil. 

4. In the Separation from a lube oil of con 
stituents which form crystalline complexes With 
a complexing agent Selected from the group con 
sisting of urea and thiourea, a method which 
comprises Subjecting Said lube oil to contact with 
said agent in the presence of water and an 
added parafin hydrocarbon containing between 
7 and 14 carbon atoms which readily forms con 
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plexes with said complexing agent with the re 
sult that complex-forming constituents of Said 
lube oil enter into crystalline complex formation 
with urea, and separating the resulting crystal 
line complex from said lube oil. 

5. The method according to claim 4 in which 
contact of said lube oil with said complexing 
agent is effected at a temperature not in excess 
of about 150 F. 

6. The method according to claim 4 in which 
the added C7 to C14 hydrocarbon amounts to from 
about 0.1 to 2 parts by weight of the complex 
forming constituents of said lube oil. 

GEORGE B, ARNOLD. 
HOWARD W. HESS. 
JAMES K, TRUITT. 
JAMES W. FITZWILLIAM. 
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