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_ 'This invention relates to the production of lu-
bricating oll compositions of low pour point and
of desirable color characteristics in both trans-
mitted and reflected light and to the compounds

incorporated therein which effect such desirable

features in lubricating compositions otherwise
deficient in these attributes. -
The pour point, color and fluorescent charac-

teristics of an untreated petroleum distillate vary -

‘with the type of crude from which it is obtained
and alsc with the boiling range of the distillate.
The pour point of an oil is determined by the
nature and amount of waxy hydrocarbon con-
tent. The quality of thé fluorescence, or cast,
of a refined stock depends greatly upon the re-
fining freatment; distillates tend to be bluish,

while residuals tend to be green; and acid treat-’
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ment tends to eliminate the green cast and . -

cause the development of a brownish-blue cast.’

The lubricating oil stocks from Pennsylyania
crudes set the standard of color and cast in the
early days of the use of petroleum lubricants and
today the green cast, or “bloom,” as it is com-
monly termed, of these oils is considered to be
more advantageous, especially from the commer-
cial sales viewpoint, than the blue or other cast
appearance of lubricating oil stocks derived from
the Coastal or highly naphthenic type crudes..

In addition to the more pleasing appearance
of these oils, a feature of utility of the green
bloom is that it conveys to the oil so character-
ized, a better visibility against a dark or light
background than a biue or other color cast. The
sales preference for lubricating oils possessed of
low pour point, the acceptable olive or golden
green cast and the reddish color by transmitted
light, has established the need for the manufac-
ture of lubricating oil addition agents which can
suitably impart to composites these desired char-
acteristics without adversely affecting other de-
sirable properties of the lubricating oil composi-
tion. The present invention relates to this field.

An object therefore of the invention is the
preparation-of a composition of matter which
when admixed in small amounts imparts to Iu-
bricating oil stocks of poor cast and eolor char-
. acteristics, usually associated with oils derived
from coastal and naphthenic type crudes, a de-
sirable olive or golden green cast and reddish
color by transmitted light.

. Another object of the invention is the prepara-
tion of a composition of matter which depresses
the pour points of waxy lubricating oil stocks
when admixed therewith in small proportions.

Another object of the invention is the prepara-
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-tion of lubricating oil compositions of low pour .

point and good color characteristics in both
transmitted and reflected lights by incorporat-
ing in lubricating oil stocks deficient in these re-
spects, small amounts of 2 compound the prepa-
ration of which is hereinafter disclosed,

In the preparation of the.lubricating oi] ad-
dition agent of this invention, according to one
method an organic compound of cyclic structure,
such. as the aromatic hydrocarbons and their
substitution products, a low boiling alkyl poly-
halide and a condensing agent are heated as a
mixture to a pre~-determined temperature and a
low boiling alkyl mgqno-halide added, and heat-
ing continued for a suficient time to bring about
the formation of a condensation product which
separates when the reaction mixture is suitably
hydrolyzed. A superior product is prepared by
continuing the .condensation one step further.
Thus, to the heated reaction mixture a small
quantity of halogenated high molecular weight
aliphatic compound, such as chlor-wag, is added
and heating continued until a second condensa-

- tion takes place. .
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The cyclic hydrocarbon may be of aryl, alkaryl
or heteracyclic structure, but preferably of con-
densed ring type such as an aromatic, The aro-
matic hydrocarbons which give superior products
are benzene, naphthalene, anthracene and. phe-
nanthrene, and of these, naphthalene serves par-
ticularly well. Derivatives of these hydrocar-
bons such ag halogeno (e. g., mono-chloro-) , hy-
droxy, alkoxy, amino, alkamino substitution prod-
ucts of aromatic hydrocarbons, which react sim-
ilarly to the hydrocarbons themselves in the con-
densation reaction, may also be employed, The
low boiling alkyl polyhalides which have been
found to be suitable are the dihalides of short
chain aliphatic hydrocarbons, having less than
10 carbon atoms in the molecule, but preferably
containing from 1 to 5 carbon atoms and in

which the chlorine atoms are in adjacent posi-
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tions. Very suitable compounds of this class
are- dichlor-methane, dichlor-ethane -and di-
bromo-propane. In.general, compounds which
can be suitably employed instead of the low mo-
lecular weight poly-halides, are any of the halo-.
genated derivatives of the hydrocarbons contain-
ing up fo six carbon.atoms and not more than
two halogen atoms per molecule, The low boiling.
aliphatic mono-halide may be any mono-halide
derived from a lower saturated hydrocarbon such
8s propane, butane and pentane. Instead of the
aliphatic halides, the corresponding olefins may
be used. Instead of the halogenated high molec~
[4




2

ular weight aliphatic compounds, the corréspond-
ing unsaturated derivatives may be used. Suit-
able condensing agents are those of the Friedel-
Crafts type, namely aluminum chloride, zinc
chloride, boron fluoride, and the like, but acid
catalysts such as sulfuric and phosphoric acids,
and known equivalents may also be used.

_ As an illustration of this invention, the process
is carried out by employing approximately equi-
molecular quantities of the cyclic hydrocarbon or
the corresponding halogen derivative, and the
low molecular weight aliphatic poly-halide, and
about 20% of condensing agent with or without
the use of an inert solvent, such as naphtha and
inert highly chlorinated hydrocarbons such as
tetrachlorethane, di- and tri- chlor-benzol, etc.
The mixture is mechanically stirred and heated
to about 85° W. The aliphatic mono-halide Is
then gradually added to the mixture over s period
of about 20 minutes while maintaining the reac-
tion temperature at aboutb g85° F. After the ad-
dition of the alkyl mono-halide, the reaction mix-
ture is stirred at about 85° F. for five hours in
order to complete the initial part of the con-
densation. The temperature is then raised to the
* reflux point and maintained there for from 2 to
12 hours in order to complete the condensation.
The product so obtained may be hydrolyzed by
treating with a dilute hydrochloric acid solution,
that is, a solution containing about 5% hydro-
chloric acid.

Another method of preparing the dye material,
and one which gives a product of improved cast
and potency, is to treat the condensation product
previously prepared with chlorinated paraffin
wax in an amount of 25% by weight of the reac-
tion mixture by adding gradually over a 15 minute
period while the temperature is held at about
230° F. The product so obtained may be hy-
drolyzed according to the details given for the
first process, or the reaction mixture may be di-
luted with ethylene dichloride, or some other suit-
able solvent, cooled to about 150° ¥, neutralized
with an isopropyl alcohol-agueous caustic solu-
tion, and after settling, the ethylene dichloride
solution is distilled with fire and steam to 600° F.
to recover the dye product.

This method of preparing the lubricating oil
addition agent bears some similarity to the proc-
ess disclosed in the co-pending application of
Tugene Lieber, Serial No. 245,673 now Patent No.
2,270,062. In thaf application, pour point de-
pressants are prepared by the condensation of an
alkylated cyclic compound with a di-halo organic
compound. When the cyclic radical is of con-
densed structure such as in ‘anthracene, phenan-
threne and naphthalene, the condensation prod-
ucts obtained exhibited dye properties. The
yields obtained in such cases are low and the
preparation of dye products by that process is
uneconomic.

Tn the present invention, the order of adding
the reagents differs from that disclosed in the co-
pending application, Serial No. 245,673 now Pat-
ent No. 2,270,062, and in the alternative method
of preparing the dye product, the condensation
is carried one step further than is disclosed in
the co-pending application. The products ob-
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tained by the present process are more satis- .

factorily soluble in all types of lubricating 6il
stocks, and the potency and the yields are con-
siderably greater than those obtainable by the
process disclosed, in the co-pending application
No. 245,673 now Patent No. 2,270,062.

The products prepared according to this in-
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vention are evaluated by standard tests for pour
point and color characteristics of oil composi-
tions. The pour point of an oil is the tempera-
ture at which the oil fails to flow in the test
jar under standard conditions. The potency of
the dye product is estimated in terms of actual
color units which are determined by dissolv-
ing the material in an oil of standard color, and
evaluating the color change in the Robinson col-
orimeter. The determination of the cast or
“ploom” imparting qualities depends largely up-
on the judgment or experience of the observer.
The cast may be evaluated by means of a tint
photometer and results expressed in the form of
a color absorption graph, but this method is to-
day very seldom employed. It is more usual to
evaluate the cast by arranging a series of Penn-
sylvania oils and dyed pale oils in order of “pleas-~
ing effect on the €ye,” and rating the dyed oils
with regard to the appearance of the Pennsyl-
vania stocks. ) :

The amount of the product employed for pur-
poses of lowering the pour point and of dye-
ing lube oils deficient in color and cast, depends
greatly upon the extent of the deficiency and
on the potency of the product. Usually, how-
ever, it is added.to an oil in proportions vary-
ing from 05% to 4% of the oil, depending on
the nature of the oil and the potency of the
material. The preferable range is an amount
varying from about 1% to 2% by volume of the
oil. :
The following examples will serve to illustrate
the invention:

ExXAMPLE 1

Tnto a 3-liter, 4-necked, round bottom flask,
equipped with reflux condenser, dropping funnel.
thermometer and provision for heating, was
placed 280 grams of naphthalene, 220 grams of
ethylene dichloride and 44 grams of aluminum
chloride. The stirrer was started and the amyl
chloride (“mixed amyl chlorides” of commerce)
was added to the reaction mixture at such a
rate that the reaction temperature did not ex-

5 ceed 90° F. This required from 30 to 40 minutes.

After the addition of the amyl chloride, the re-
action mixture was allowed to agitate for two
hours at 90° F. and then the temperature was
increased until the ethylene dichloride was vig-
orously refluxing (210-230° ¥.) and maintained
thereat for two hours. The reaction mixture was
diluted with ethylene dichloride (200-400 cc.),
cooled to 150° F. and hydrolyzed with a mixture
of alcohol and water. After settling, the ethylene
dichloride extract was distilled with fire and
steam to 600° F. in order to remove the solvent
and low boiling products. A bottoms residue
comprising 306 grams (64% yield) of the dye-
condensation product was obtained.

The distillate obtained up to 600° F. is settled
and the water condensate removed ‘and discarded.
The remainder is distilled to recover ethylene di-
chloride and about 15% of a low molecular weight
condensation product. This low molecular weight

condensation product ccmprised chiefly di-
(amyl-naphthyl) -ethane :
HiyCs—| —CH:—CH— —CsHn

and it was found that this material could be
converted to the same valuable dye product by
merely refluxing with ethylene dichloride in the
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bresence of aluminum chloride, or that it may
be recycled back to the process as described
above.. The 64% yield previcusly given was cal-
culated in this manner.

When 0.15% of this dye product was added to
a petroleum distillate lubricating “pale oil” of 11
Robinson color, the blend had a 4% Robinson
color and a brilliant red color by transmitted
light and a pleasing green fluorescence. In ad-
dition a very good “match” of the glass.on the
colorimeter machine was obtained. 'To those
skilled in the art, the significance of that term
is clear, i. e., the dyed pale oil approaches very
closely to the appearance of a Pennsylvania oil
in color and cast. The addition of 0.23% of the
condensation product to-the same pale oil gave
a blend of a 134 Robinson color with g much more

intense brilliant red color and green bloom. On
the other hand, in order to obtain the same color

drops with a commercial cracking coil tar dye
now on the market, it was necessary to add from
045% and 1.00%, respectively, of that material.
Further, there is obtained only & “poor.match of

the glass” on the colorimeter machine and at the

same time iv is deficient in green bloom, a fact

10

“able in the reflux of ethylene dichloride.
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at which time g noticeable decrease was observ-
100
grams of chlorinated paraffin wax (121° F, M. P,,
chlorinated to 34.5° A, P. I. gravity) was then
added to the reaction mixture drop by drop over
a period of 15 minutes while maintaining s re-
action temperature of 230-235° F. Reaction of
the condensation-polymer with the chloro-wax
was extremely vigorous under the conditions used
which makes it unnecessary to prolong the reac-
tion much beyond the total addition of the
chloro-wax. After the addition of all of the
chloro-wax, the reacticn was continued for 15

- minutes at 230-235° F., then diluted with 1000

T~

which sets it aside immediately from the color

of Pennsylvania type oils.
EXAMPLE 2

The procedure and proportion of reagents of
Example 1 was repeated exactly except that the
time of reflux or condensation period was in-
creased from 2 to 4 hours. The dye-condensa-
tion product was recovered as previously de-
scribed. A yield of 66% was cbtained. However,
from the point of view of its use as & dye-stuff,

the yield has practically doubled over Example 1,

as subsequently indicated.

The dye-condensation products of Examples 1
and 2 and cracking coil tar dye were added to a
pale oil of Robinson color 11 until 2 and 4 Robin-~
son colors were respectively obtained.

The following table shows the comparative re-

sults obtained:
- Per cent | Robinson
Dye of dye color Match of glass

None 11

Cracking coil._._._____. 1.00 2 | Off shade.

Tardyeeaeooooo ... 0. 50 4 Do. I

From Example 1__7____ 8: %gﬁ Z Vergg%?od mateh,
0.225 2 0.

From Exemple 2. o T105 4 Do.

It will be observed that the dye product of Ex-
ample 2 was twice as potent in tinctorial power
as the dye product of Example 1. In comparison
with cracking coil tar dye, the tinctorial power
of the dye products of Examples 1 and 2 were
from 2 to ¢ times as powerful.

ExampiE 3 .

. 280 grams of naphthalene, 220 grams of ethyl-
ene dichloride and 44 grams of aluminum chlo-
ride, were charged to g 3-liter, 4-neck round bot-
tom flask fitted with mechanical stirrer, ther-
mometer, reflux condenser and dropping funnel.
The stirrer was started and 236 grams of amyl
chloride was added to the reaction mixture drop
by drop over a period of 20 minutes while main-
taining g reaction temperature of 75-85° F.
After the addition of the amyl chioride, the re-
action mixture was stirred at 75-85° ¥, for 5
hours. The temperature was increased to 230-
235° F, and maintained thereat for 5 to 6 hours,
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" grams of ethylene dichloride and cooled to 125-

150° F. and neutralized with an isopropyl slcohol-
aqueous caustic solution. After settling, the
ethylene dichloride extract was distilled with fire
and steam to 600° F. to recover the dye product.

A total yield of 413 grams.of dry dye was Ob-
tained which corresponds to a 72.1 per cent yield
based on all .of the reagents including the chlo-
ro-wax. Examination of the dyeing potency
showed 7.8 X105 actual color units.

Exampre 4

The agitator comprised a 3-liter nickel re-
action vessel, similar in construction to the glass
reactor described in Example 1.

The following proportions of reagents were
used: -

. Grams
Naphthalene . ________=_____________ 280
Ethylene dichlovide oo __________ 220
Aluminum chloride " ________ o ___ 44
Mixed amyl chlorides - oo 236
Chlorinated wax (11.8% CI) oo oo ____ 100

The procedure used for carrying out the dye
synthesis was the same as described in Example
3. The dye-product was recovered as before by
cooling the reaction mixture to about 100-125° F.,
diluting with ethylene dichloride and decompos-
ing the aluminum chloride with an isopropyl ai-
cohol-aqueous caustic sclution. After seftling,
the ethylene dichloride extract is distilleq with
fire and steam to 600° ¥, to recover the dye
product.

A total yield of 361 grams of dry dye was 6b-
tained which corresponds to a 63.1% yield based
on all of the reagents including the chloro-wax.
Examination of the dyeing potency showed
6.1 105 actual color units. .

The dye prepared as described above -.7as added
to various oils, whose original inspections are in-.
dicated in the table given below, for color deep-
ening and cast improvement. -

The following table summarizes the results ob-
tained: .

0il # #2
Mg. dry dye/100ml ofl . ______._______. 0 (100 - 0 |100
Inspections
Flash °F 305 1375 1370
Viscosity @ 100 °F 154.2 1518 ‘[514
Viscosity @ 210 °F 44.1 | 54.8 | 54.7
Viscosity index..._.. -- 1 28 28
Robinsoneolor..... ... ... .._________. 4.7112.7| 4.7
Color hold (16 hrs. @ 210° F.)__ 105 45([10.2] 42
Daylight stability (10 days). 11.8| 46| 144 4.7
Conradson carbon.__...._..__ 0.01f 0.03] 0.04f 0.07
Ramsbottom coke “A”___ X 0.13} 0.16] 0.17
Ramsbottom coke “B”.._______..___ 0.68 1.19] 1.24
Sligh oxidation test_.._...__.._. 8 48 49
Oxygen absorption fest—
Laze | & T, 4 18 20
@ 48hours....oo. ... -- 48 96 90
@ 72hours ..o 80 (170 157




4.
It will be observed from an inspection of the
table that the dye had no deterloratmg effect
upon the quality of the oil.
Attention is directed to the stability of the dye

product under severe conditions of test. Samples & on all reagents.

of dyed oils #1 and #2 containing 100 mg. of
the dry dye (see table) were placed in a thermo-
statically controlled oven at 210° . for 16 hours.
It will be observed from the table that the dyed

samples underwent practically no change, while 10

the original oils suffered a change in color. The
same relationship is observed in the daylight
stability test. ' ‘

ExAMPLE 5

The following example illustrates the use of
the lower olefins in place of the low boiling ali-
- phatic mono-halides.

The following reagents were used in the pro-

portions indicated:

Grams
Mixed amylenes _.o . e —— 35
Naphthalene - . - 65
Ethylene dichloride w2 B0
Chlorinated wax (12% C1) o ____ 25
Aluminum chloride .. ________ 10

The procedure used for carrying out the reac-
tion and for recovery of product was the same
as described for Example 3.

A total yield of 72 grams of dry dye was ob-
" tained which corresponds to a 58% yield based on
. all the reagents.. Examination of the dyeing po-
tency showed 5.8X 105 actual color units. The
dyed oils showed a good cast and an excellent
through red color.

When 2% of the dry dye obtained as described -

above, was added to a waxy-oil,- the pour point
of whlch was +30° F., the pour point was found
to be —10° F.

ExaMPLE 6

The following example illustrates the pour de-
pressant potency of the products of this inven-
~ tion.

The dye product tested was that obtained in
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Example 3. This was blended in various concen-

trations in a waxy-oil and the pour point deter-
mined by the A, S. T. M. procedure. The fol-
lowing results were obtained: o
Pour point, °F.
Original waxy-oil ___- 430
Original waxy-oil4-1% dry dye (Ex. #3).__. —10
Original waxy-0il4-2% dry dye (Ex, #3)___ —20

T ExaMpLE 7

The following example is offered as a distinc-
tion of the present invention from the process
outlined in co-pending apphcation Serial No,
245,673.

The following reagents K

. Grams
Mono-amyl na.phthalene __________________ © 200
Ethylene dichloride —___ 220
Aluminum chloride - — - 22

were reacted by the procedure of co-pending ap-
plication Serial No. 245,673, now "Patent No.
2,270,062, i. e., by heating to the reflux tempera-
ture of the ethylene dichloride and maintaining
‘thereat for 3 hours, at which time the reaction
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mixture was cooled, diluted with ethylene di- -

chloride and the aluminum chloride decomposed
by the addition of alcohol-and water. The ethyl-
ene dichloride extract, after settling, was dis-

5

_ 5 pale oil+dye product of Exp. 1.

2,338,820

tilled with fire and steam to 600° ¥., in order to
remove the solvent and to recover the dry dye.

A total yield of 58 grams of dry dye was ob-
tained. This corresponds to a 22% yield based
A defermination of the dyeing
ability showed 2.8X105 actual color units. Fur-
ther, the green cast imparted to the oil is of
an inferior quality compared to the dye made
by the present process.

ExXAMPLE 8

The following is & comparison of the cast or
bloom of dyed pale oils (viscosity of 200 Saybolt
Universal seconds at 100° F.) and correspond-

ingly representative Pennsylvania oils.

Procedure

The following samples matched to give 2 Robin-
son color were placed in 4 o0z. bottles and com-

pared:
Filtered Pennsylvania Bright stocks...._.—_...__ 3
Unfiltered Pennsylvania Bright stocks____.._. 2

Samples of pale oil blended to 2R color respec-
tively with 0.17% of product of Exp. 1, 0.249%
of product of Exp. 3, and 1% Commercial
cracking coil tar dye product . ___> . _____

Results

The oils were examined and placed in order
of cast from golden green to bluish green.

" Order of cast Remarks -

1 to 3 filtered Penn. Bright stocks ...| Golden green bloom showing

' little distinction.

Golden green bloom slightly
less marked than above.

Golden green bloom but green
more pronounced.

(rasg green with no pro-
nounced golden color.

4 pale'oil+dye product of Exp. 3._...

6to 7 unfiltered Penn. Bright stocks. .

8 Pale oil+Com. eracking coil tar dye.

EXAMPLE 9

In effecting the invention upon a semi-plant
scale, equi-molecular proportions of naphtha-
lene; ethylene dichloride and mixed amy! chlo-
rides were used together with 20% by weight

anhydrous aluminum chloride based on the ethyl- -

ene dichloride and. 90% by weight of chlor-wax
(12% Cl) based on the ethylene dichloride. The
apparatus -employed is diagrammatically repre-
sented in the accompanying drawing to which
relate the numerals used in the following de-
seription. . -

Naphthalene (138 Ibs) was added through a
removable cap 8 to a nickel lined reactor 17,
connected by vapor line 9 to a. condenser {0
- fitted with gas outlet {2 through look box ff.

. Ethylene dichloride (110 lbs.) was poured. in
o through the same opening.

Aluminum chlo-
ride (20 1bs.) was added through this opening
and then the cap was replaced and the mixer
started. Mixed amyl chlorides (1201 1bs.) were
then placed in the blowcase! 2 through the re-’
movable cap [ in the top. The case was sealed
and heated by means of a steam coil until 4 Ibs.
of pressure was built up. The valves 3 and 4
between the blowcase and the reactor were
opened and valves § and 13 closed, and the amyl
chloride blown through look box § into the re-
actor over g period of 134 hours. Valves 3 and
& were closed and valve {8 opened. Tempera-
ture of the reactor was maintained at 75° F.

t The blowecase 2 could be replaced with a gravity feed -
tank for the addition of liquids to the reactor.
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Agitation was continued: for 2 hours, the tem-
perature of the reactor being maintained gt 80°
F. Chlor-wax (12% CI) (100 lbs.) was then
placed in the blowcase and was blown over into
the reactor over a period of 2 hours, the tem-
perature of the reactor being maintained at 90°

.F. The reactor was then maintained at 85° F.

for 16 hours, vigorous agitation being main-

" tained throughout. It was then heated by means.

of a steam coil to 185° F, over a period of five
hours. At 185° F. refluxing started. The tem-
perature was then allowed to rise naturally as
the refluxing permitted, Maximum temperature
was 226° F. The refluxing was continued for 7
hours, then the reactor was cooled, diluted with
30 gallons of ethylene dichloride, and neutral-
ized by blowing into the reactor through the
blowcase 45 gallons of water, 10 gallons of 38°
Baumé caustic soda, and 8 gallons of 919 iso-

propyl alcohol. Agitation was then stapped and :

the mixture allowed to settle overnight. The
sludge, was then separated by opening valves
4 and 15. The valves were closed and then 20
gallons of kerosene and 20 gallons (153 1bs.) of
very heavy cable oil were added to the contents
of reactor 1.- This mixture was charged to the
still 1T by opening valves {4 and 16.

The still was fired and the ethylene dichlo-
ride, kerosene, and unreacted low boiling ma-
terials taken overhead by a fire and steam dis-
tillation to 600° F., and cooled in condenser 18.
The residue after cooling was removed through
valve i9. This residue was a very viscous oil
and weighed 313 lbs.

Subtracting the 153 Ibs. of cable oil which does
not distill under these conditions, there was in
the still bottoms, 160 Ibs. of dye concentrate.
This corresponds to a per cent weight yield of
48.5%.

The following inspections

were made on the
still bottoms: .

S. U. viscosity @ 210° ¥__________ seconds... 199
A P.Lgravity @ 60°P.__________ degrees__. ‘16.7
O. C. flash point_.___ °F._ 465
O.C.fire pointae e o ____ °¥F__ 525
Cle per cent._ 0.18
Dye value . ________ 4. C. .- 2.64105
Neut. No__..___ — 0.05

Saponification Noo - _______.___ 0.60

A small portion of the ethylene dichloride so-
lution was reduced separately with no cable oil
in the still. The concentrate is a dark brown
resin which can be powdered. It is soluble in all
proportions in petroleum lubricating oils. The
melting point of the resin varies with the amount
‘of steam stripping done. The powdered mate-
rial is dark brownish red in color. .

It is to be understood that the scope of the
invention is not to be limited by or to the exam-
ples given, which are presented merely for the
purpose of illustration and that modifications
and variations may be made therein without de-
parting substantially from the spirit of the inven-
tion.

We claim: _

1. A condensation product soluble in lubricat-
ing oil and having the properties of depressing
the pour point of waxy lubricating oils, and of
imparting to lubricating oils of poor color and
cast characteristics a deep reddish color by trans-
mitted light and a golden green color by reflected
light, comprising & condensation product pre-
pared by adding a low boiling aliphatic compound
containing not substantially more than 5 carbon
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atoms of the class consisting of saturated mono-
halides and the corresponding unsaturated com-
pounds to an unreacted mixture of an aromatic
compound and an aliphatic poly-halide having
less than 10 carbon atoms and rot more than 2
halogen atoms and a condensing agent and heat-
ing to a reaction temperature.

2. A condensation product soluble in lubricat-
ing oil and having the properties of depressing
the pour point of ‘waxy lubricating oils and of
Imparting to lubricating oils of poor color and
cast characteristics a deep reddish color by
transmitted light and a golden green color by
reflected light, comprising a condensation prod-
uct prepared by adding a low boiling alkyl mono-
halide containing not more than 5 carbon atoms
to an unreacted mixture of an aromatic hydro-
carbon, an aliphatic poly-halide having less than
10 carbon atoms and not more than 2 halogen
atoms and a condensing agent and heating to a
reaction temperature, ’

3. A condensation product soluble in lubricat-
ing oil having the properties of depressing the
pour point of waxy lubricating oils and of im-
parting to lubricating oils of poor color and cast
characteristics a deep reddish color by transmit-
ted light and a golden green color by reflected
light, comprising a condensation product pre-
pared by adding amyl chloride to an unreacted
mixture of naphthalene and ethylene dichloride

and a condensation agent of the Friedel-Crafts ..

type and heating to a reaction temperature.

4. An improved condensation product soluble
in lubricating oil and having the properties of
depressing the pour point or waxy lubricating oils
and of imparting to lubricating oils deficent in
color and cast characteristics a deep reddish color
by transmitted light and a golden green color by
reflected light, comprising a condensation prod-
uct prepare:! by the reaction of an aromatic com-
pound and an aliphatic di-halide having less
than 10 carbon atoms with a low boiling aliphatic
compound containing not substantially more than

.5 carbon atoms of the class consisting of saturat-

ed mono-halides and a corresponding unsatu-
rated compound and a condensing agent and the
subsequent condensation of said product with a
halogenated high molecular weight aliphatic
compound.

5. An improved condensation product soluble
in lubricating oils and having the properties of
depressing the pour point of waxy lubricating
oils and of imparting to lubricating oils deficient
in color and cast characteristics a deep reddish
color by transmitted light and a golden green
color by reflected light, comprising a condensa-
tion product prepared by the reaction of an aro-
matic hydrocarbon, an aliphatic di-halide having

“less than 6 carbon atoms, an alkyl mono-halide

having 3 to 5 carbon atoms and a condensing
agent of the Friedel-Crafts type, and the subse-
quent condensation of said product with a halo-
genated high molecular weight aliphatic com-
pound. ) )

6. An improved condensation product soluble
in lubricating oils and having the properties of
depressing the pour point of waxy lubricating oils
and of imparting to lubricating oils deficient in
color and cast characteristics a deep reddish color
by transmitted light and a golden green color by
reflected light, comprising a condensation prod-

-uct of the reactions of naphthalene, ethylene di-

chloride, amyl chloride and aluminum chloride
at a temperature between about 85° P, and reflux

75 temperature, and the subsequent condensation of
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said product with chlor-wax in the presence of
aluminum chloride. ’

7. The process for producing lubricating oil
addition agents having the properties of being
soluble in lubricating oils of depressing the pour
point of waxy lubricating oils and of imparting
to lubricating oils deficient in color and cast char-
acteristics a deep reddish color by transmitted

Jight and a golden green color by reflected light, -

comprising adaing a low boiling aliphatic com-
pound containing nct substantially more than 5
carbon atoms of the class consisting of saturated

mono-halide and the corresponding unsaturated

compounds to an unreacted mixture of an aro-
matic compound and an aliphatic poly-halide
having less than 10 carbon atoms and not more
than 2 halogen atoms and a condensing agent
and heating to a reaction temperature.

8. An improved process for preparing lubri-

cating oil addition agents having the properties
of being soluble in lubricating oils of depressing
the pour point of waxy lubricating oils and of im-
parting to lubricating oils deficient in color and

cast characteristics a deep reddish color by trans- .

mitted light and a golden green color by reflected
light, comprising adding a low boiling aliphatic
compound having 3 to 5 carbon atoms of the
clags consisting of saturated mono-halides and
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light, comprising a lubricating oi] of undesirable
color characteristics and a small amount, effec-
tive, in improving the color characteristics of said
oil, of the product described in claim 1.

13. An improved lubricating oil having the de-
sirable characteristics of deep red color by trans-
mitted light and a golden green color by reflected
light comprising a lubricating oil of undesirable
color characteristics and a small amount, effective
in improving the color characteristics of said oil,
of the product described in claim 4. :

14. An improved lubricating oil having the de-
sirable characteristics of deep red color by trans-
mitted light and a golden green color by reflected

-light comprising a lubricating oil of undesirable

color characteristics and a small amount, effec-
tive in improving the color characteristics of said
oil, of the product described in claim 6.

15. An improved process for preparing Iubri-
cating oil. addition agents having the properties

" of being soluble in lubricating oils and of impart-
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the corresponding unsaturated compounds to an ~ -

unreacted mixture of an aromatic hydrocarbon
compound, an aliphatic di-halide having less than
6 carbon atoms and a Friedel-Crafts condensing
agent, heating the mixture to a reaction temper-
ature, and subsequently condensing product of
gaid reaction with a halogenated high molecular
weight aliphatic compound. ’

9. An improved lubricating oil of low pour point
and of deep red color by transmitted light and
a golden green color by refiected light, comprising
o lubricating oil and a product of claim 1.

10. An improved lubricating oil of low pour
point and of deep reddish color by transmitted
" light and a golden green color by reflected light,
comprising a lubricating oil and a product of
claim 4.

11. An improved lubricating oil of low pour
point comprising & waxy lubricating oil having
normally a high pour point and & smail amount,
effective in reducing the pour point of szid oil, of
the product described in claim 1.

12. An improved lubricating oil having desir-
able characteristics of deep red color by trans-
mitted light and golden green color by reflected
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ing to lubricating oils deficient in color and cast
characteristics a deep reddish -color by trans-
mitted light and a golden green color by reflected
light comprising adding a low boiling aliphatic
compound having 3 to 5 carbon atoms of the
class consisting of saturated monohalides and the
corresponding unsaturated compounds to an un-
reacted mixture of naphthalene, an aliphatic di-
chloride having less than 6 carbon atoms and a
Friedel-Crafts condensing agent, heating the
mixture to a reaction temperature between the
approximate limits of 85° F. and reflux tempera-
ture, and subsequently condensing the product of
said reaction with a halogenated high molecular
weight aliphatic compound.

16. The process which comprises mixing ap-
proximately equimalecular quantities of naphtha-
lene and ethylene dichloride, adding about 20%
by weight of aluminum chloride, based on the
weight of ethylene dichloride used, stirring and
heating the mixture to about 85° E. without caus-
ing any substantial reaction, gradually adding
thereto an approximately equimolecular amount
of mixed amyl chloride, maintaining the resultant
mixture at about 85° F. to complete the initial
part of the condensation, then raising the tem-
perature to reflux temperature and maintaining
it thereat for about 2 to 12 hours to complete the
condensation, and hydrolyzing and removing the
catalyst. i
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