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The present invention relates to the art of de 
waxing hydrocarbon oils and refers more par 
ticularly to a process, and apparatus therefor, 
adapted to be operated substantially continuously. 

5 for effecting the removal of wax-material from 
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Such oils, for example, the heavy hydrocarbon oils 
Suitable for use as. lubricants, particularly Oils 
produced by non-cracking distillation. 
The invention will be fully understood from the 

following description in conjunction with the ac 
companying drawings in which is illustrated, 
more Or IeSS diagrammatically, in FigS. t. and 2 
a plan view of apparatus suitable for carrying 
out the process of the present invention. . 

Referring more in detail to the drawings, a 
lubricant stock containing wax is passed through 
line 5 and through either of lines 6 and 7 to either 
Of Storage tanks 8 and 9. This stock is preferably 
a, diStillate lubricant Stock Which has been acid 
treated and subjected to a decolorizing treat 
ment, for example, percolation through clay. The 
oil is preferably washed with an alkali solution to 
render it non-acid before it is subjected to the de 
WaXing treatment of the present invention. The 
wax-containing oil in the tanks 8 and 9 is admixed 
With a substantial amount of a more volatile sol 
Vent of low Viscosity to increase its fluidity; for 
example, a light petroleum distillate, such as - 
maphtha, may be so used. It is preferred to main 
tain a batch of oil admixed with naphtha in one 
of the tanks 8 and 9 while such a mixture is being 
prepared in the other of the tanks 8 and 9. It wil 
be understood that the proportion of light solvent 
which should be admixed with the oil will depend 
On Several factors, for example, the physical prop 

... erties of the WaX-Containing Oil to be treated and 
of the operating conditions in the wax-removing 
process of the present invention. 
The diluted wax-containing oil is withdrawn 

from tank 8 throughlines 10 and 11, or from tank 
9 through lines 12 and 11, as the case may be, by - 
pump 13, by which it is forced through line 14 

* into and through a plurality of Series-Connected 
tanks 15, 16, 17, 18 and 19, the tanks 15 to 19 
being serially connected by means of lines 20°, 21, 
22 and 23. Each of the tanks 15 to 19 is provided 
With a coil 20 adapted to receive a suitable cool 
ing fluid for reducing the temperature of the di 
luted Oil paSSed through the Said tanks 15 to 19. 

50 Any cooling fluid may be employed in coils 20; 

55 

however, it is preferred to employ certain rela 
tively cool products' formed in the System, the 
source of which will be hereinafter described. 
The Cooling fluid is preferably passed counter 
current to the flow of oil through the tanks 

(C. 196-19) - 

15-19." Each of the tanks 15-19 is provided with 
Suitable means for mildly agitating the contents 
thereof. 
The partially cooled oil is passed out of the 

last of the series of tanks 15-19, that is, the tank 
19, through line 24 into and through a plurality 
of Series-connected tanks 25, 26 and 27. The 
tanks 25, 26 and 27 are series-connected by means 
of lines 28 and 29 and the last tank of the series, 
that is, the tank 27, is preferably of greater size 
than the remainder. Each of the tanks 25, 26 
and 27 is provided with a coil 30 adapted to re 
ceive Suitable cooling or refrigerating fluid at 
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temperatures, considerably lower than the tem 
peratures of the fluid Supplied to the coils 20 in 
tanks 15-19, for example, a brine solution at 
about 0° F., or lower may be supplied to the coils 

70 

30. The coils 30 are preferably series-connected 
by means of lines 31 and 32, the flow of the brine 
through the coils 30 in the respective tanks being 
COuntercurrent to the flow of oil therethrough. 
Thus, the coil in tank 27 preferably is the first of 
the series to receive cold brine from a line 33 lead 
ing from a Suitable source of supply, the coil in 
tank 26 receiving its Supply of brine from the coil 
in tank 27, and the coil in tank 25 receiving its 
Supply from the coil in tank 26. The Spent brine 
iS paSSed from the last of the Series of COils 30 
through a line 34. Each of the tanks 25, 26 and 
27 is provided with suitable means for middly 
agitating the diluted oil therein undergoing cool 
ing. - M 
The cooled, diluted oil is passed from the last 

tank 27 to a manifold 35 provided with valved 
branch-lines 36, 37 and 38 leading to tanks 39, 
40 and 41, respectively, Whereby the Cooled Oil 
from tank 27 may be selectively Supplied to any 
One of the tanks 39, 40 and 41. . Tanks 39, 40 
and 41 are provided with cooling or refrigerating 
coils 42, 43 and 44, respectively. The coils 42, 43 
and 44 are connected to a manifold 45, leading 
from a Source of cooling fluid, by means of valved 
lines 46, 47 and 48, respectively, and each coil 
is provided with separate lines 49, 50 and 51 for 
diScharging the Spent cooling fluid into a mani 
fold 52. It is preferred to operate the coils 42, 
43 and 44 aS direct - expansion coils for com 
pressed refrigerant, such as ammonia, the valves 
in lines 46, 47 and 48 being employed as expansion 
valves. w 
Valved lines 53, 54 and 55 lead to tanks 39, 40 

and 41, respectively, and are connected to a line 
56 leading from any suitable source of filter aid 
material which may be diatomaceous earth, clay, 
or the like, Such as the product commercially 
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2 
knOWn by the trade-mark “Filter-cel'. This 
filter aid is preferably introduced into the tanks 
39, 40 and 41 in the form of slurry, of the filter aid 
material in a Volatile diluent of low viscosity, Such 
aS maphtha, preferably formed as hereinafter de 
Scribed. The tanks 39, 40 and 41 are each 
equipped with means for mildly agitating the oil 
undergoing chilling therein, to aid dispersion of 
the filter aid in the oil and effect uniform chilling 
of the Oil. This agitation is preferably accom 
plished by Slow moving agitators so that the physi 
cal Structure of the filter aid material is not sub 
Stantially altered, thereby maintaining the effi 
Ciency of the filter aid material. The Oil is 
chilled in the tanks to the final temperature at 
Which it is desired to subject it to filtration to 
effect removal of the wax and secure the desired 
Cold test; for example, the oil may be chilled to 
a sub-zero temperature, say about -18° F. The 
chilled filter aid containing oil is selectively 
paSSed from any of the tanks 39, 40 and 41 
through the corresponding valved branch lines 
57, 58 and 59 and manifold 60 connected to a 
pump 61, by which it is forced through a line 62 
leading to a filter shown diagrammatically at 63. 
The filter 63 is preferably continuous in operation 
and may be of the rotary disc vacuum type, de 
Scribed in the co-pending application of F. W. 
Sullivan, filed July 1, 1929, Serial No. 375,147. 

It is preferred to pre-chill the oil to a tempera 
ture of from about 10 to 40° F. above the tempera 
ture at which it is filtered before adding the filter 
aid material thereto and effecting the final chill 
10 g. M 

The filtered diluted Oil is withdrawn from the 
filter 63 through a suction line 64 connected to 
a pair of valved branches 65 and 66 leading to 
Vacuum receivers 67 and 68, respectively, Wherein 
any vapors and air admixed therewith are sepa 
rated. The receivers 67 and 68, lines 64, 65 and 66, 
and the interior of the filter discs are maintained 
under vacuum pressure conditions by means of a 
Suction pump 69 connected to the upper portions 
of the receivers 67 and 68 by a line '70 and valved 
branch-lines 71 and 72. The pump withdraws the 
VapOrS and air from the receivers 67 and 68 and 
forces them through line 73, cooler 74 and valved 
lines 75 and 76, into the filter 63, thereby aiding 
in maintaining it at a low temperature. The Cold 
filtered diluted Oil is Withdrawn from receivers 
67 and 68 through valved branch lines 77 and 
78, respectively, and line 79, by a suction pump 
80 by which it is forced through a line 81 con 
nected to a valved branch-line 82 leading to the 
cooling coil 20 in the tank 19. The line 81 is 
alSO connected by valved branch lines 83 and 84 
to tanks 85 and 86, respectively. The cold oil 
filtrate is passed through branch-line 82 to coil 
20 in the tank 19 and then flows by means of 
COnnecting lineS 87 through the Coils 20 in tanks 
18, 17, 16 and 15 COuntercurrent to the flow of 
the wax-containing diluted stock therethrough, 
as hereinbefore disclosed. The substantially wax 
free dilute oil filtrate is passed from the coil 20 
in tank 15 through a line 91 to a storage tank 
92, from which it may be withdrawn to be Sub 
jected to a Suitable distilling operation for the 
purpose of Separating the light diluent, ornaphtha, 
therefrom. 
The cold cake-like filtered material separated 

in the filter 63 is collected in a Suitable hopper 
93 disposed therebelow. The filter cake is pref 
erably removed in the manner described in the 
aforementioned application of F. W. Sullivan, and 
comprises filter aid, wax, and some oil, The Cold 
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filter cake is withdrawn from the hopper 93 
through either of a pair of valved conduits 94 and 
95, leading to repulping tanks 96 and 97, respec 
tively. The tanks 96 and 97 may be supplied 
With a chilled light oil, Such as chilled naphtha, 
through valved lines 98 and 99, respectively. The 
tanks 96 and 97 are provided with suitable agitat 
ing means for repulping the cold filter cake in 
the puresence of the light oil to form a chilled 
Oil-Slurry of repulped filter cake. The repulping 
of the filter-cake is preferably effected by slow 
moving agitating means which do not substan 
tially break down the physical structure of the 
filter-aid material, thereby avoiding any Sub 
Stantial impairment of its efficiency. The filter 
Cake being repulped and themaphtha, in repulpers 
96 and 97, are maintained at a temperature suffi 
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ciently low to prevent the wax material con-, 
Stituents of the cake from becoming disSolved 
in the maphtha. 
The chillied naphtha may be Supplied to tanks 

96 and 97, as follows: The naphtha is drawn from 
a Storage tank 100 through a line 101 by pump 
102 and is forced through a line 103 to a Cooler 
104, wherein it is cooled to the desired tempera 
ture by a Suitable cooling fluid which enters the 
COOler 104 through line 105, and is discharged 
throughline 106. The chillednaphtha flows from 
the cooler 104 through a valved Line 107 and to 
line 108 connected to the branch lines 98 and 99 
leading to tanks 96 and 97. 
The chilled maphtha-filter cake slurry may be 

draWn from tank 96 or tank 97 through either 
Valved line 109 or 110 and through manifold line 
111 by pump 112 and is formed through Line 
113 to a filter shown diagrammatically at 114. 
The filter 114 may be of a type similar to that of 
the filter 63 and is likewise adapted to be operated 
Continuously. The cold filter cake slurry is sub 
jected to a filtration in the filter 114, the filtrate 
being a maphtha-solution of any oil remaining in 
the cake, and the filtered material or filter cake 
being Substantially oil-free filter-aid and wax ma 
terial. The filtrate is withdrawn from the filter 
114 through a Suction line 115 and either valved 
branch line 116 or 117, leading to receivers 118 
and 119, respectively, wherein any vapors and 
air admixed with the filtrate, are separated. The 
Vapors, air and other gases are withdrawn from 
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the upper portion of the receivers through valved 125 
branch lines 120 and 121 and are drawn through 
a line 122 by a Suction pump 123. The liquid 
filtrate, i.e., the mixture of naphtha and oil from 
the repulped filter cake, is withdrawn from the 
lower portion of the receivers through valved 
branch lines 124 and 125 and is passed through 
a line 126 leading to a pump 127. The cold vapors 
and gas are forced by pump 123 through a line 
128, a cooler 129, a line 130 and a branch line 131 
to the interior of the filter 114, to aid in main 
taining the latter at a low temperature. The cold 
liquid filtrate, i.e., naphtha-oil mixture, is forced 
by pump 127 through a line 132 and either of the 
Valved branch lines 133 and 134 into, either of 
the tanks 8 and 9, wherein it is employed as a 
diluent for the oil to be treated as hereinbefore 
deSCribed, thereby avoiding waste of the oil re 
maining in the filter cake from filter 63. 
The cold filter cake produced in filter 114 is 

Collected in a Suitable hopper 135 disposed there 
below. The filter cake is discharged from the 
hopper 135 through either of a pair of valved 
conduits 136 and 137 into either of a pair of wash 
ing-tanks 138 and 139, One of which is fülled with 
a desired quantity or charge of filter cake, which 
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is washed ashereinafter described, while the other 
is being filed. In the Charged tank the cake is 
Washed with heated liquid wax-solvent, Such as 
maphtha, whereby the Wax contained in the cake 
is melited and disSolved, substantially wax and 
Oil-free filter-aid being left in the Washers 138 
and 139. The hot washing naphtha is introduced 
into the Washers 138 and 139 through valved lines 
140 and 141, respectively, and the wax-maphtha 
Solution is Withdrawn therefrom through valved 
lines 142 and 143, respectively. The washers 138 
and 139 preferably are of the percolating type, 
being provided with a foraminous false-bottom 

- On Which is carried the filter Cake to be Washed. 
5 

25 

30 

35 

43 

45 

50 

55 

60 

65 

YG 

.. are stored in tanks 148, 149, 150 and 151. 

The Cake is maintained in the Washers aS a, body 
in a substantially fixed position. The hot naph 
tha is Supplied to the upper portion of the wash 
ers and percolates through the fixed body of cake 
and through the false bottom, below which it is 
Withdrawn. The Washed, restored Wax and Oil 
free aid is then admixed With fresh light oil, or 
naphtha, and is formed into a slurry With Such Oil 
by means of slow moving agitators in the washers 
138 and 139, the slurry being withdrawn from 
Washers 138 and 139 from a point just above the 
false bottoms through Valved Lines 144 and 145, 
respectively, drawn through a line 146 by a pump 
147 by which it is forced through the line 56 and 
into the final chilling tanks 39, 40 and 41, wherein 
it is admixed with the oil-stock to be dewaxed, 
in the manner already described. The formation 
of the Oil-filter aid Slurry in Washers 138 and 139 
is SO carried Out that Substantially no breaking. 
down of the physical Structure of the filter-aid 
results, thereby maintaining the efficiency of the 
filter-aid material. • rs 

The filter cake may be Subjected to a plurality 
Of WaSheS Within the WaSherS 138 and 139 With a 
plurality of separate batches of naphtha. It is 
preferred to employ as the first wash for each 
charge of cake, naphtha which has been used in 
Washing a previous charge of cake, So that a 
maphtha of substantially high waX content is Se 
cured which may be passed from the system and 
subjected to Suitable treatment, Such aS distilla 
tion, for separation of the waX. In effecting this 
method of operation it is preferred to retain in 
separate batches themaphtha employed for wash 
ing the last previous charge of cake Washed in 
either of the Washers 138 and 139. The various 
batches of naphtha employed in Washing the last 
previous charge, with the exception of the batch 
employed in the first wash of the last previous 
charge of cake, are then successively re-used for 
washing the next charge of cake, the maphtha. 
used in the first wash, for each charge, being 
Withdrawn from the System, and the maphtha for 
the last wash being fresh naphtha introduced into 
the system. Thus, in the apparatus shown in the 
drawing, the various batches of naphtha em 
ployed in washing the last previous charge of cake 
with the exception of that used in the first Wash, 

FOr 
example, the naphtha in tank 148 may be the 
batch- of maphtha employed as the Second Wash 
in the washing of the last previous charge of cake 
Subjected to washing, that in tank 149 may com 
prise the batch of maphtha employed in the third 
Wash in the washing of the last previous charge 
of cake: that in tank 150 may be the batch of 
naphtha employed in the fourth Wash of the pre 
vious charge of cake, and that in tank 151 may be 
the batch of maphtha employed in the fifth wash 
of the previous charge of cake. The maphtha, 
in tank 148 Will, of course, contain a larger pro 

branch-line 175 and into the tank 151. 

3 
portion of wax and oil and is therefore employed 
as the first Wash in the next batch of cake to be 
washed. M 

In accordance With the above, the filter-cake 
may be Washed als follows: Naphtha used in the 
Second Wash of the last previous charge of cake 
is WithdraWn from the lower end of tank 148 
through a valvedline 152, header 153 and line 
154 by a pump 155 and is forced through a valved 
line 156 to a Suitable heater 157, wherein it is 
heated to the desired temperature, for example 
160° F., by heat exchange With a heating fluid 
Supplied thereto through line 158 and discharged 
through line 159. The heated naphtha passes 
from the heater 157 through Valved lines 160, 161, 
and either of the Valved lines 140 and 141 into the 
selected Washer 138 or 139, wherein it percolates 
through the body Of cake. 
containing naphtha, thus used in the first Wash 
of the fresh charge of cake, is passed from the 

The hot Wax and Oil-- 
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WaShers through lines 142 Or 143, aS the CaSemay - 
be, through header 162 to a pump 163, by Which 
it is forced through a line 164, header 165, and 
from the system through a valved line 166. The 
wax-containing naphtha thus paSSed from the 
System is Subjected to Suitable treatment, Such 
as distillation, for effecting the Separation Of Wax 
and Oil therefrOm. M w 

After the cake-body has been Washed With the 
naphtha, in tank 148, the maphtha in tank 149, 
Which is the batch employed in the third Wash 
of the last previous charge of cake, is paSSed 
through valved line 167 into manifold 153, 
through heater 157 and into the Selected WaSher 
138 or 139, wherein it percolates through the fixed 
body of cake to effect the Second Washing there 
of. This maphtha is Withdrawn from either 
Washer 138 or 139, as the case may be, and 
passes through header 165, a valved branch line 
168, and into the tank 148. The maphtha, in 
tank 150, Which is the batch employed in the 
fourth Wash of the last previous charge of cake, 
is then Withdrawn through Valved Line 169 and 
passes in the Same manner through the System 
and into the Selected Washer to effect the third 
Wash the_rein. This batch of naphtha, used in 
the third Wash, is paSSed through header 165, 
valved branch-line 170, and into tank 149. The 
maphtha in tank (151, Which is the batch em 
ployed in the fifth wash of the last previous 
?charge of cake, is Withdrawn through a Valved 
line 171 and paSSes through the System in a, 
Similar manner and into the Selected Washer to 
effect the fourth wash therein. This batch of 
naphtha is paSSed from the Washer through 
header 165, valved branch-line 172, and into tank 
150. The fifth wash of the cake is preferably ef 
fected by fresh naphtha. which may be supplied 
to the System from storage tank 100 as follows: 
Naphtha is drawn throughline 101 by pump 102 
and forced through line 103, valved line 173, line 
174, line 161 and through either of the branch 
lines 140 and 141 into the selected washer 138 
or 139, Wherein it percolates through the body of 
material therein to effect the fifth wash thereof. 
This maphtha is then withdrawn from the Washer 
and is paSSed through manifold 165, valved 

It is 
Ordinarily preferred not to pre-heat this fresh 
naphtha from tank 100 employed in the fifth - 
Wash, however, in event it is desired to heat it, 
jt may be paSSed from line 174 through a valved 
line 176 into the line 156 leading to heater 157, 
from which it passes through line 160, line 161, 
and into the WaSherS 138 and 139. 
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Since the Wax and Oil-free Washed aid is to be 

passed directly from the Washers 138 and 139 to 
the untreated Oil stock undergoing final chilling 
in tanks 39, 40 and 41, it is preferred to cool 
it following the Several hot washes described 
above. To this end, naphtha, Or Other Suitable 
light distillate oil, is drawn from tank 180 
through line 181 by pump 182 and is forced 
through a cooler 183 Wherein it is chilled t0 a 
comparatively ?ow temperature by cooling fluid 
Supplied by a line 184. The chilled maphtha is 
passed from cooler 183 through a Valved line 186 - 
to line 161 and into the Washer 138 and 139, 
Wherein it percolates through the deWaxed filter 
aid and Substantially cools it. The naphtha SO 
Supplied to WasherS 138 and 139 is Withdra Win 
therefrom through the COnnections already de 
Scribed and passes to manifold 165, from Which 
it is Withdrawn through a Valved line 187 and 
returned to the tank 180. The chilledi Substan- . 
tially Wax and Oil-free aid may be formed intO a, 
maphtha slurry and then Withdrawn from Wash 
erS 138 and 139 through line 144 Or 145, aS the 
Case may be, and paSSed to the chilling tanks 39, 
40 and 41 in the manner already described. This 
slurry may be formed with fresh naphtha drawn 
from tank 100, chilled in cooler 104 and paSSed 
through lines 107, 174 and 161 to the Selected 
Washer 138 or 139. The maphtha and aid alre 
formed into a Slurry by means Of SlOW mowing 
agitators which do not Substantially impair the 
physical Structure Of the filter-aid material, thus 
maintaining the efficiency of the latter. 

It Will be seen that the aid is employed over 
and over again in the System. To guard against 
the eventual deterioration Of the aid, it is pre 
ferred to Withdraw a portion of it from the Sys 
ten following its removal in the form of a slurry 
from the Washers 138 and 139. Aportion of the 
aid may be Withdrawn from the header 56 
through a Valved line 188 and passed to a Set 
tling tank 189 wherein the aid is permitted to 
Settle Out of the maphtha, the aid being With 
drawn from the Settling tank through a line 190 
and the naphtha through a line 191. Ordinarily 
about 10% of the aid Slurry is diverted to tank 
189. 
In Order to aid the filtration operation in filter 

63, the filter elements therein may be pre-coated 
with a slurry of filter aid in oil. The aid slurry 
meceSSary for Such pre-coating may be formed 
in tanks 85 and 86 and may comprise aid with 
draWn from line 56, through lines 192 and 193 
leading to tanks 85 and 86 and a portion of the 
filtrate from filter 63 passed to tanks 85 and 86 
through lines 83 and 84, already described. The 
aid and filtrate are thoroughly admixed in tanks 
85 and 86 by Suitable agitating means to form 
the desired slurry, which is withdrawn from the 
tanks 85 and 86 through respective lines 194'and 
195, through line 196 by pump 197, by Which it 
is passed through a header-pipe 198 provided with 
a, Strainer 199, and into a storage tank 200. The 
precoating slurry, thus formed, is withdrawn from 
tank 200 throughline 201 and passed to a header 
202 from which a plurality of branch-lines 203 
Ed to a Suitable coating means within the fil 
er 63. w 

In Order to Supplant the filter aid passed from 
the System to tank 189, an equivalent amount 
of fresh aid may be admixed with the fresh 
stock undergoing the final chilling in tanks 39, 
40 and 41. This additional aid may be supplied 
to the oil in any of these tanks as follows: The 
tanks 39, 40 and 41 are, respectively, provided 
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with valved branch lines 205, 206 and 207 lead 
ing to a header 208 connected to a pump 209. 
A portion of the Oil may thus be passed from 
any of the tanks 39, 40 and 41 to the pump 209 
by which it is forced through a line 210, provided 
With an injector-type dry feed hopper 211 and 
leading to a header-pipe 212 to which is con 
nected Valved branch-lines 213, 214 and 215 lead 
ing to tanks 39, 40 and 41, respectively. ThuS, 
a, portion Of the Oil from any of the tanks 39, 
40 Or 41 may be circulated past the hopper 211, 
and back to the Same tank from Which it WaS 
withdrawn, or to any other of the tanks 39, 40 
Or 41. The filter aid in the hopper 211 flows into 
the stream of oil filowing past the hopper and 
thUS becomes admixed With the Oil. This Opera 
tion is continued for each of the final chilling 
tanks until the Oil therein contains the desired 
amount of aid. 
In a specific Operation, an overhead distillate 

Iubricating Stock Containing about 7 to 8% Wax, 
and having a. Viscosity of 85 Sec. Saybolt at: 210° 
F., a gravity of 24° Bé., and a pour point of 110° 
F., is first Subjected to treatment With Sulfuric 
acid, Washed With a caUStic Solution, diluted With 
30% naphtha, and percolated through decolor 
izing material, Such as filter clay or diatomaceous 
earth. This Stock is paSSed to the mixing tanks 
8 and 9 to Which additional maphtha, is Supplied 
through lines 132 and 133 or 134 to bring the 
maphtha, Content of the mixture to about 43%. 
The maphtha added to the Stock in tanks 8 and 
9 may be at least in part that produced as filtrate 
in the cake filter 114 and is passed to the tanks 
8 and 9 by lines 132, 133 and 134, aS already de 
Scribed. If more naphtha is required, the amount 
meceSSary may be Supplied from Storage tank 100 
through a valved line 220, leading from line 103, 
into tanks 8 and 9 through branch-lines 221 and 
222, respectively. It is preferred to mix a, com 
plete batch of Stock in One of the tanks 8 or 9 
and Supply Such stock to the system while an 
other batch is being formed in the other tank. 
The maphtha-diluted lubricant Oil Stock is then 

passed through the pre-Coolers 15 to 19 and 25 
tO 27 wherein it is substantially cooled, Say to 
10° F., first by the countercurrent flow of filtrate 
from filter 63 and Subsequently by brine in coun 
tercurrent flow. The pre-chilled stock is then - 
paSSed to the final chilling tanks 39, 40 and 41, 
Wherein it is chilled to the temperature at which 
it is desired to subject it to filtration and also has 
admixed with it, the filter aid. The aid, as previ 
Ously described, is Supplied in a naphtha slurry 
withdrawn from washers 138 and 139. This slurry 
Contains from about 1.8 to 2 lb. per gallon of 
naphitha and is introduced into chillers 39, 40 and - 
31 in an amount necessary to form a final Stock 
of about 55% naphtha and about 45% of the 
lubricant oil, the amount of aid being about 1 
lb. per gallon of the lubricant oil. It is preferred 
to operate the chillers 39, 40 and 31 alternately, 
so that one of them will contain completely 
chilled, diluted aid-containing stock which may 
be Supplied to the filter 63 while the pre-chilled 
stock is undergoing the final chilling, dilution, and 
admixing With aid in the OtherS. The above 
mixed stock is fed to the filter 63, say at a tem 
perature of -18° F. 
The re-pulpers 96 and 97 for the filter cake 

from filter 63 are preferably alternately Oper 
ated; that is, a batch of filter cake is subjected 
to the re-pulping operation with cold naphtha 
maintained in one re-pulper while the other re 
ceives filter cake, from the hopper 93, to be re 
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pulped therein. The washers 138 and 139 are 
alsooperated alternately. That is, a batch of cake 
is subjected to all of the Washings in One Washer 
While the Washed aid in the other is being pasSed 
to the chillers 39, 40 and 41 in the form of a Cold 
naphtha slurry and the emptied washer receives 
additional filter cake. 
The filtrate stock Withdrawn from the filter 63 

When separated from the maphtha, has a pour 
point of 10° F., a viscosity of 90 Sec. Saybolt at 
210° F., and a gravity of 23.5 Bé., and represents 
about 85% of the original lubricant Stock. 

It Will be Seen that the lubricant stock retained 
in the filter cake formed in filter 63 is substan 
tially removed in naphtha solution in the filtrate 
from the filter 114 and is admixed With fresh 
stock to be treated. Accordingly, the loss of 
lubricant is very low. The entire operation in 
all its various stages is particularly adapted to 
avoid effecting any substantial change, or break 
ing down, of the physical Structure of the par 
ticles of filter aid, as far as possible. I have 
found that the efficiency of such filter-aid mate 
rial is materially reduced if the agglomerate of 
filter aid particles is maintained. In the present 
invention the filter-aid is subjected to a minimum 
of agitation. When it is necessary to effect its 
agitation, slow moving agitators are employed. 
The repulpers 96 and 97 are so operated that the 
aid is subjected to a minimum of abrasion, and 
is formed into a slurry with a minimum of agita 
tion. By employing the percolating type of Wash 
ers for removing the Wax and Oil from the filter 
aid, the aid is subjected to a minimum of han 
dling and abrasion, and its efficiency is not mate 
rially impaired. Also, by introducing the aid into 
the stock to be filtered toward the end of the 
chilling operation, the aid is not Subjected to 
prolonged agitation and very little agitation is 
necessary, if at all, to maintain the aid in SUIS 
pension to the finally chilled Stock. The aid is 
formed into a slurry whenever possible and is 
passed in Such form to Subsequent operations, SO 
that it Will be subjected to a minimum of abra 
SO 

It Will also be seen that the various materials, 
products, etc., are, at alltimes, maintained Within 
a, closed system. Thus, evaporation lOSSes and 
fire hazard are minimized. 
While in the aforedescribed embodiment of the 

invention naphtha has been employed as a dilu 
ent for the oil, and a solvent for effecting removal 
of the Separated wax, it will be UnderstOOd that 
any other known oil soluble diluents and wax 
solvents may be employed instead; naphtha, being 

- ordinarily preferred because of its availability and 

65 

30 

itSloW cost. It Will be understood, therefore, that 
the term “naphtha” embraces, in a broader Sense, 
any Suitable oil diluents and wax anti-Solvents, 
for example, ethylene dichloride, a mixture of 
butanol and benzol (with or Without maphtha), a, 
mixture of alcohol and Xylol, etc. X 
Although the present invention has been de 

scribed in connection with the details of a spe 
cific embodiment thereof, it is not intended that 
such details should be regarded as limitations on 
the scope of the invention, except in So far às 
included in the accompanying claims. 

I claim: 
1. The process of dewaxing Oils by the use of 

cellulair filter aids which comprises diluting aan 
" oil-wax mixture with a diluent to lower its vis 

78 

cosity at dewaxing temperatures, cooling the di 
luted mixture to a temperature of about 10 to 40° 
F. to effect partial Solidification of Wax, adding a. 

5 
slurry of cellular filter aid to the partially cooled 
mixture, cooling the resulting mixture in a body 
with mild agitation to a temperature at Which 
substantially all of the Wax is Solidified, filtering 
the Solidified Wax and cellular filter aid material 
from substantially Waxfree diluted oil, Washing 
wax from said cellular filter aid with naphtha, 
at a temperature of about 160° F, forming a Cold 
oil slurry of Said filter aid while it is still wet 
with oil and re-introducing said cold oil slurry 85 
of recovered filter aid back to the body of oil . 
Which is undergoing COOling. M W 

2. The process of dewaxing mineral oils by the 
use of cellular filter aids which comprises dilut 
ing an oil-wax mixture With a diluent to reduce 
the viscosity of the mixture at dewaxing tem 
peratures, cooling the mixture to effect partial 
solidification of Wax, adding a slurry of cellulair 
filter aid to the cooled mixture containing Solidi 
fied Wax, Cooling the resulting mixture in a large 
body with mild agitation to a temperature at 
Which Substantially all of the Wax is Solidified, 
filtering the solidified wax and cellular filter aid 
material from Substantially Waxfree diluted Oil, 
remowing Wax from the filter aid by means of 
a warm Solvent Which is maintained below the 
boiling point of Water, maintaining the filter aid 
continuously Wet With Oil and forming a Slurry 
of said filter aid in cold Oil as Soon as it is free 
from wax, introducing said slurry of used filter aid 105 
into Said large body of the Cooled mixture con 
taining solidified Wax, continuously remOving 
about 10% of the filter aid from the SyStem and 
continuously adding an equivalent amount Of 

95 

100 

fresh filter aid to compensate for that which is 10 
removed. . 

* 3. In a process for dewaxing Oil, the method 
Which comprises solidfying Wax and filtering it 
from oil in the presence of a filter aid to give de 
waxed oil and a filter cake material, maintaining 15 
a, body of said cake material in fixed position, 
percolating through said cake body, in separate 
operative steps, a plurality of separate batches of 
a liquid Wax-solvent, withdrawing each of Said 
batches of Solvent after percolation through Saidi 20 
cake-body and maintaining each of said batches 
separate from the other, withdrawing from the 
System the batch of Solvent employed in the in 
itial of the percolation steps, percolating in the 
manner aforesaid the remaining batches of solvent 2 
through another fresh fixed body of Said cake 
material, and Withdrawing from the system the 
batch of solvent employed in the initial of the 
percolation steps relative to Said Second body. Of 
cake-material. 

4. In a process for de waxing Oil, the method 
which comprises solidifying wax and filtering it 
from Oil in the presence of a filter aid to give de 
waxed oilandafilter cake material, maintaining a. 
body of said cake material in fixed position, 
percolating through said cake body, in separate 
operative steps, a plurality of separate batches Of 
a liquid wax-solvent, withdrawing each of Saidi 
batches of Solvent after percolation through Said 
cake-body and maintaining each of said batches 249 
separate from the other, withdrawing from the 
system the batch of solvent employed in the in 
itial of the percolation Steps, percolating in the 
manner aforesaid the remaining batches of Solvent 
through another fresh fixed body of Said cake 
material, said remaining batches of Solvent being 
employed in the treatment of the saidsecond body 
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of cake-material in the same order as they were 
employed in the treatment of the first body of 
cake-material, and withdrawing from the system 100 
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the batch of Solvent employed in the initial of 
the percolation steps relative to said second body 
Of cake-material. 

5. In a process for deWaxing Oil, the method 
Which comprises solidifying Wax and filtering it 
from Oil in the presence of a filter aid to give 
deWaxed Oil and a filter cake material, maintain 
ing a body of Said cake material in fixed posi 
tion, percolating through said cake body, in sep 
arate operative Steps, a plurality of separate 
batches of a liquid wax-solvent, withdrawing each 
of Said batches Of Solvent after percolation 
through Said cake-body and maintaining each of 
Said batches separate from the other, Withdraw 
ing from the System the batch of Solvent em 
ployed in the initial of the percolation-steps, per 
COlating in the manner aforesaid the remaining 
batches of solvent through another fresh fixed 
body of said cake material, said remaining batches 
of Solvent being employed in the treatment of 
the Said Second body of cake-material in the same 
Order aS they Were employed in the treatment of 
the first body of cake-material, Withdrawing from 

- the System the batch of solvent employed in the 
initial of the percolation steps relative to said 
SeCOnd bOdy of cake-material, percolating through 
Said Second body of cake material, as a step Sub 
Sequent to percolation of Said remaining batches 

. ... of solvent therethrough, a batch of fresh wax 
30 Solvent, and repeating said operation relative to 

a, third body of cake-material. 
6. In a proceSS for de waxing Oil, the method 

Which comprises Solidifying Wax and filtering it 
from oil in the presence of a filter aid to give 
deWaxed Oiland a filter cake material, maintain 
ing a, body of Said filter material in a fixed posi 
tion in a closed chamber, percolating a liquid 
WaX-Solvent through said cake body, and sepa - 

• rately Withdrawing from Said Chamber the Sol 
Vent COntaining disSolved Wax, and the Substan 
tially Wax-free filter aid. . 

7. In a process for de waxing Oil, the method 
which comprises solidifying wax and filtering it 
from oil in the presence of a filter aid to give 
dewaxed oil and a filter cake material, maintain 
inga body of said cake material in fixed position 
in a closed chamber, percolating a liquid wax 
Solvent through Said cake body, Said Solvent, be 

d ing at a temperature not below the melting point 
50 
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of said wax-material, and separately withdraw 
ing from Said chamber the Solvent containing 
disSolved Wax, and the Substantially Wax-free 
filter aid. - 

8. In a proceSS for de waxing Oil, the method 
which comprises solidifying wax and filtering it 
from Oil in the presence of a filter aid to give 
dewaxed Oil and a filter cake material, admixing 
Said filter cake material with a liquid oil-solvent 
and mildly agitating the mixture to form a slurry 
Of Said cake-material and Said Solvent, Subjecting 
the slurry to a filtration operation wherein the 
Solvent and disSolved Oil constituents thereof are 
Separated as filtrate, and Wax and filter-aid are 

1 separated in the form of filter cake, subjecting 
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Said last-named filter-Cake to a Wash With a 
liquid-wax Solvent, and separating the solvent 
containing disSolved Wax-material from the 

- filter-aid. 

1,968,289 
9. In a process for dewaxing oil, the method 

which comprises solidifying wax and filtering it 
from Oil in the presence of a filter aid to give 
deWaxed Oil and a filter cake, material, admixing 
Said filter cake material with a liquid oil-solvent 
and mildly agitating the mixture to form a slurry 
of Said cake material and said Solvent, subject 
ing the Said slurry, while maintaining it at a 
temperature sufficiently low to avoid Solution of 
Wax-material in Said solvent, to a filtration oper 
ation Wherein the Solvent and dissolved oil con 
StituentS thereof are Separated as filtrate, and 
Wax and filter-aid material are separated in the 
form of filtercake, Subjecting said last-named 
filter-cake to a wash with a liquid-wax solvent, 
and Separating the solvent containing dissolved 
WaX-material from the filter-aid material. 

10. In a procesS for dewaxing oil, the method 1 
which comprises solidifying wax and filtering it 
from oil in the presence of a filter aid to give 
dewaxed Oil and a filter cake material, admixing 
Said filter cake material with a liquid oil-solvent 
and mildly agitating Said mixture to form a 
Slurry of Said cake material and said Solvent, sub 
jecting the Said slurry, while maintaining it at 100 
a, temperature sufficiently low to avoid Solution 
of the wax-material in said Solvent, to a filtration 
Operation wherein the solvent and dissolved oil 
constituents thereofare separated as filtrate, and 
wax and filter-aid are separated in the form of 105 
filter cake, passing said last-named filter cake 
to a closed chamber, maintaining the body of 
Said last-named filter cake in fixed position in 
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Said chamber, percolating a liquid-wax solvent 
through said fixed cake body, and separately 110 
Withdrawing from said chamber the Solvent con 
taining disSolved wax, and the substantially wax 
and oil-free filter-aid material. 

11. In a process for dewaxing oil, the method 
which comprises Solidifying wax and filtering it 115 
from oil in the presence of a filter aid to give 
deWaxed Oil and a filter cake material, admixing 
Said filter cake material with a liquid oil-solvent 
and mildly agitating the mixture to form a slurry 
of Said cake material and Said solvent, subjecting 120 
the Said slurry, while maintaining it at a tem 
perature sufficiently low to avoid solution of the 
Wax-material in Said solvent, to a filtration oper 
ation Wherein the Solvent and dissolved oil con 
stituents thereofare separated as filtrate, and 125 
wax and filter-aid are separated in the form of 
filter cake, passing said last-named filter cake 
to a Closed chamber, maintaining a body of Said 
last-named filter cake in fixed position in said 
chamber, percolating a liquid-wax sólvent 130 
through Said fixed cake body, said solvent being 
at a temperature not less than the melting point 
of Said wax-material, and separately withdraw 
ing from said chamber the solvent containing dis 
solved wax, and the substantially wax and oïl- 135 
free filter-aid material. . Y 

12. The method of claim 1. Wherein the diluent 
is a Wax antisolvent. 

13. The method of claim 2 Wherein the diluent 
is a Wax antisolvent. 140 
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