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This invention relates to a deWaxing. System 
and it pertains more particularly to a system 
for the separation of wax from petroleum lubri 
cating oils by means of liquefied normally gase 

6 ous diluent-refrigerants such as propane. When 
oil is diluted with liquid solvents and chilled 
by means of brine coils in accordance With 
conventional practice, the temperature must be 
lowered very slowly, only a few degrees an hour; 
otherwise the temperature differential between 
the diluted oil and the brine coil Will be too 
great and there will be shock chilling at the 
surface of the brine coil. When the chilling 
is effected by direct vaporization of propane 
from a propane lubricating oil stock mixture, 
the cooling may be about fifty or sixty times 
as fast as was possible with brine coolers-it 
may be from about one-half degree to eight 
degrees per minute, preferably about three de 
grees per minute. However, when a solution of 
waxy oil in propane hits a cold metal Surface 
or a cold body of liquid, there is an instantane 
ous cooling of the mixture at a theoretically 
infinite rate. In other Words, for an extremely 
small fraction of a second the cooling rate may 
be several hundred degrees per minute. This 
results in shock chilling and it causes the for 
mation of wax crystals which are so fine that 
they cannot be readily removed from diluted oil 
by filtration and/or other mechanical means. 
The object of our invention is to prevent this 
shock chilling in a propane deWaxing System. 
A further object of our invention is to provide 

means for cooling a Solution of Wax and oil in 
propane so that Wax Will crystallize out in 
readily separable form, so that the yield of fin 
ished oil will be thereby increased, so that the 
finished oil, will have a low pour point, and so 
that the mechanical separation of wax from 
diluted oil will be expedited. A further object is 
to minimize compressor costs, to utilize more 
effectively the refrigeration which is available in 
the system, to effect a saving of steam and con 
denser Water, and to increase the efficiency of 
the dewaxing process generally. 
In practicing our invention we use a plurality 

of chill chambers seriatim; propane removed 
from one chill chamber to effect refrigeration 
is condensed in the next chill chamber to warm 
it up. When the temperature in the two 
chambers approaches equilibrium and the cool 
ing rate slows up, we continue the removal of 
propane vapors from the first chill chamber 
by means of a compressor and we force the 
compressed propane into the second chill cham 
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ber. In this way the temperature of the first 
chamber may be reduced to -35 or -40° F., 
While the temperature of the second chamber 
is raised to about --90° F. or it is raised to the 
temperature of the incoming solution of Wax and 
oil in propane. The second chamber is then 
charged with warm solution and the warm solu 
tion is chilled by removing propane vapors and 
Condensing then in the first chamber. When 
the rate of cooling falls off the compressor is 
again used, this time to remove vapors from the 
Second chamber and to force them back into 
the first chamber. In this way it will be ob 
Served that, to a large extent, the refrigerant 
is merely crossed over from one chill chamber 
to the other, and that the cold slurry leaving 
a chill chamber is augmented by a considerable 
amount of propane condensed in the empty 
chamber before charging. 
The invention will be more clearly understood 75 

from the following description and from the 
accompanying drawing wherein we have illus 
trated diagrammatically the preferred embodi 
ment of our improved dewaxing system. 
In describing the invention. We will refer to 

the separation of wax from a heavy lubricating 
distillate stock from midcontinent crude, the 
distillate having been acid treated and neutral 
ized, and having a viscosity of about 90 seconds 
Saybolt at 210 F. It should be understood, 
however, that the invention is equally appli 
cable to the separation of wax from any over 
head or residual lubricating stock from any 
WaX-bearing crude, treated or untreated. 
Propane that is used in this specification is 

illustrative only of normally gasedus substances 
Which may be liquefied to serve as diluent-re 
frigerants in this type of a dewaxing process. 
We prefer to use ordinary commercial propane 
which may contain a fraction of a percent of 95 
ethane and 8% or 10% of isobutane and/crnor 
mal butane. The propane may contain larger 
amounts of butane, and it may contain unsatu 
rates Such as ethylene and propylene. Also, we 
may use liquefied normally gaseous substituted 
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hydrocarbons, such as methyl chloride, dichlor 
difluor methane, etc., or we may use normally 
gaseous etherS Such as methyl ether or amines 
such as dimethylamine. The word “propane' as 105 . 
used throughout this Specification should not be 
limited to that particular compound but should 
be understood broadly to include the equivalents 
thereof. In other Words, propane will be coin 
sidered to mean a liquefied normally gaseous 110 
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diluent-refrigerant compound ox mixtures c.3 
compoundS. 

Referring to the drawing, propane in Storage 
tanks iC may be transferred through pipes 1.3 by 
means of pump 12 to mixer i3, which may ge 
provided. With Steam coil i4 for effecting con 
plete solution of both oil and Wax in tine pro 
pane. The Waxy oil stock fron Storage tank i5 
is withdrawn through discharge heate 36 and 
forced by pump it through pipe i8 to mixer i3. 
From the mixer the Solution of oil and Wax in 
propane is discharged through pipe 9 a.nd valve 
20 inc horizontal chamber 21, (valve 22 ceing 
closed), or through valve 22 and pipe 23 to chill 
chamber 24 (valve 20 being closed). 
We Will assume that charaber 24 has just hee: 

emptied and is at a temperature of about, -40° 
3. and that the incoming Warm Solutioi2 is intro 
duced into chamber 21 which is at a temperature 
of about --90 F. Walve 25 is closed and valves 
26 and 2 are opened. So that propane vapors 
from chamber 2 may paSS through pipe 28 and 
pipe 29 to the cold chamber 24. This chamber 
contains a large mass of iron, and thus it acts 
as a storage medium for conserving refrigera 
tion. Gradually, in about ten or fifteen minutes, 
the temperature in chamber 21 has fallen and 
the temperature of chamber 24 has risen until 
Substantial equilibrium has been reached. To 
continue the cooling we close valve 27 and with 
draw propane vapors through pipe 30 by means 
of compressor 31, which forces these vapors 
through pipe 32, open Valve 33, and pipe 34 into 
chamber 24. Compressor 31 is of the variable 
type and is designed to carry the pressure from 
70 to 100 pounds down to zero pounds gauge on 
the suction side and to compress the gases to 
about 50-60 pounds/square inch. As these 
condensed gases are forced into chamber 24 they 
are condensed under preSSure and they thereby 
heat the chamber to the desired point, which is 
usually the temperature of the incoming Stock, 
about 90 F. At this point, additional Com 
pressed gases may be by-passed through valve 36, 
pipe 37, pipe 38, condenser 39 and pipes 40 back 
to propane Storage tanks 10. 
As soon as the temperature in chamber 2. 

reaches -40° F., valve 41 is opened and the 
slurry is allowed to pass through pipe 42 to mix 
tank 43. Walve 44 and pipe 45 serve to convey 
chilled slurry in the same way from chiller 24 to 
the mix tank. 
When the slurry has been transferred from 

chiller 21 to the mix tank, valves 4i and 44 are 
closed and a Warm Solution of oil and Wax in 
propane is introduced into chiller 24 which has 
been heated to the temperature of the incoming 
Solution by condensation of compressed pro 
pane. The mixture in this chiller is then cooled 
by allowing vapors to pass directly through pipe 
29, valves 27 and 26, and pipe 28 to chiller 21. 
When equilibrium is reached, valve 26 is closed 
and propane is withdrawn through pipe 29 by 
compressor 31 and forced through pipe 32, Valve 
25, and pipe 35 to chiller 21, valves 33 and 36 
being closed. In this manner chiller 2 is again 
warmed up preparatory to receiving another 
batch of warm propane oil-Wax Solution. 
The mix tank acts as a Supply or storage for 

chilled slurry which is forced through pipe 46 
by means of pump 47 to closed filter 48. The 
diluted oil passes through the filter leaf 49 and 
is withdrawn through pipe 50 to filtrate storage 
51. When a sufficient wax cake has been built 
up, the excess slurry in the filter is forced back 

through pipe 46 and by-pass 52 to the ini: kank. 
43, valve 53 is opened and the Wax Siurity is re 
moved through a Screwy conveyoi Or tile lite 54. 
to a suitable Stripping near as for renoving pro 
pane from the Wax. Ei desired, We inay Wasin 
the wax cake with fresh propane. Sol' the sake 
of simplicity, this feature is not, Sinovii. iii the 
diaWing. 
The filtrate is forced from Storage 5. by pump 

55 through pige 56 EC inigin greSSlie Stripper 
57, which is heated by staain coil 53. Eine pro 
paine is conveyed by pipe 59 to higia preSSlire ))"C- 
pane line 38. The hot, oil is coveye. g3. 
pipe 60 and reducing v2.ive 3 to low : 'essie 
stripper 62, which may also be heated icy Steam. 
coil 63 and which may be provided Wit: Suitable 
stripping means. CeWiaxed oil is 'enhowed 
through pipe 64 and the last tiraces of propane 
are removed through pipe 65 to lovy pressure gas 
line 66 which leads to the suction side of con 
pressor 67. This compressor boosts the pressure 
of the propane up to about 50-60 pounds and 
it discharges into pipa 38. 
Mix tank 43, filtrate collector 51 and other 

vessels which must be maintained at about -40 
F. are connected by pipes 68 to the Suction. Side 
of compressor 67. This compressor may also 
be manifolded with compressor 31 by valved 
line 70. 
The operation of our invention Will be appar 

ent from the description of the apparatus. A. 
large part of the propane which serves as re 
frigerant is already in the chill chambel' when 
the Solution of oil and Wax in diluent propane 
is added to the chill chamber. The refrigerant 
propane is transferred to another chill chamber 
partly by vaporization due to the initial differ 
ence in preSSures and partly by means of con 
pressor 31, so that as the first chill chamber is 
cooled, the second chill chamber is heated. The 
condensation of propane vapors in the Second 
chamber Serves to dissolve all traces of Wax: 
from the walls thereof, and prevent contamina 
tion of the ensuing charge by wax from a pre 
vious run. Shock chilling is entirely avoided. 
The transfer of the propane oil-wax mixture 
through a piurality of cooling Stages is avoided. 
The use of Steam for Warning up the chill 
chamber is avoided. The amount of required 
condenser water is markedly decreased and the . 
use of a compressor for removing high pressure 
propane vapors from the chill chamber is avoided 
and a minimum degradation of Wa: crystal 
structure is attained. It will thus be seen that 
our improved system effects great economy in 
compressor costs, Steam consumption and con 
denser water requirements. The temperatures 
referred to in this specification are all expressed 
in degrees Fahrenheit. 
While we have described the use of two chill 

chambers, it should be understood that We may 
use three or even more. For instance, One 
chamber may be filled while another is being 
chilled, a third is being emptied and a fourth 
is being warmed up. When a larger number of 
chillers is used, we may transfer the vapors to 
cold chambers in rotation, always condensing the 
warmest vapors in the warmest chambers. Wa 
rious other modifications will be apparent to 
those skilled in the art and We do not limit our 
selves to any of the details hereinabove set forth 
except as defined by the following claims, which 
should be construed as broadly as the prior art 
Will permit, 
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We cairn: 
i. i.ie znethod of operating a propane-dewa,Kal 

ing system which comprises compressing pro 
pane into a chilling zone to raise the temperature 
of the Zone to that at which wax and oil are 
soluble in propane, introducing a solution of oil 
and wax in propane into the chilling zone where 
by it, will be combined with the liquefied propane 
therein, and cooling the solution to effect Solidia 
ification of wax in readily separable for by 
vaporization of propane from Said chilling ZOne. 

2, iiate method of claim Wherein the propane 
vapo's removed from said chilling Zone are COX 
densed in another chilling zone to raise the 
temperature thereof to that at which Wax and 
oii are soluble in propane. 

3. The in ethod of operating a propane dewa,2- 
ing system which comprises compressing pro 
pare into a chilling zone to raise the temperature 
of said zone Suficiently high. So that inconing 
propane-oil-wax mixture will not be shock 
chilled on contact thereWith, introducing an oil 
Wax-propaiae mixture into Said chilling Zone so 
that it, will be combined with the liquefied pro 
pare therein, cooling the mixture to effect solidi 
fication of Wax in Separable form, removing 
Solidified Wax from the propane oil solution, and 
removing propane from the dewaxed oil. 

4. The method of claim 3, which includes the 
steps of maintaining a large volume of said 
chilled propane-oil-wax mixture and introducing 
Said chilled mixture from Said large body into an 

,055 
extena: Wa: 'eno'yali 2ne while Yaintaining 
the Sixture at 2, S.ficiently low temperature to 
prevent substatia: solution or neiting of the 
Wax and preveting & mix'e fron colling in 
contact with a coid body to cause shock chilling. 

5. The method of preventing shock chilling in 
the process of separating Wax from a diluted oil 
Wa: mixture by naeans of a liquefied normally 
gaseous diluent-refrigerani, such as propane, 
which comprises orianging the temperature of 
the chilling Zone to substantially the same ten 
perature as that of the diluted oil-Wax mixture 
prior to the introdaction of the inixture into 
the chilling Zone whereby the diluted oil-wax 
mixture will not come in contact with coid sur faces. 

6. The process of claix. 5 wherein a cooi chill 
ing 2Che is brought to the same temperature as a 
Warine diluted oil-wax mixture toy condensing 
propa, he in said cooled chilling Zone, the propane 
remaining therei to serve as additional duent refrigerant. 

... in 8, propane des/3,2i;g syster, the in:thod 
of Warning a chilter prior to the introduction of 
a diluted oil-W2X ni5:ture thereinto, which corn 
prises introducing propane wago's into Said chill 
er under Such pressuire iat Said vapo's Will 
condense in said chiller and thereby raise its 
temperature to that of the inconing diluted 
oil-wax mixture. 
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