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The present invention is concerned witha high quality
dairy wax, particularly with respect to its flaking char-
acteristics. .- In accordance with the present invention, a
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superior coating wax particularly a superior high quality .

dairy wax ‘composition ‘is  formulated utilizing a base

parafiin wax and at least one microcrystalline wax in -

combination with a critical amount of a neutral oil. -In
essence, this neutral oil is relatively low in aromatic con-
tent and relatively high in paraffinic content and has a
critical pour point. Tn accordance with a preferred
adaptation of the present invention, a superior dairy wax
composition is formulated utilizing microwaxes secured
from distillates in conjunction with.a critical amount of
neutral oil ‘of specific characteristics. By utilizing the
waxes of this character, greater flexibility and better wax
distribution is secured, thereby producing a high quality
waxed container. The wax composition of the present
invention is secured by utilizing a conventional refined
paraffin’ wax in conjunction with critical quantities of
particular microcrystalline waxes which have been pro-
duced from various distillates and a-critical amount of
a neutral oil of specific characteristics.

In the refining of hydrocarbon oils such as petroleum
oils, it is known to segregate paraffin waxes from so-called
paraffin distillates, waxy lubes and the like. The over-
head or “paraffin distillate” fraction for example has a
boiling range of about 580° F. to 850° F. and a viscosity
of about 80 8.U.S. at 100° F. . A heavy lubricating oil dis-
tillate side stream, for example, has a boiling range of
about 800° F. to 1000° F. and ‘a viscosity of about 50-70
S.U.S. at 210° F. - The residuum comprises all the hydro-
carbons boiling above this range and, for-exampleé, has a
viscosity from about 150 to 200 S.U.S. at 210° F. Crystal-
line or paraffin wax produced from the paraffin distillatés
have melting points which range from about 120° F. to
150° F. This type of wax is characterized by large well-
formed crystals that can be readily separated from the oil.
Furthermore, this type of wax generally contains a rela-
tively small amount of oil and can be refined with com-
parative ease, . .

The segregation of these waxes is secured by a number
of processes. For example, it is known to chill the se-
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lected wax containing fraction in order to secure crystal-

lization. of the wax and remove the wax crystals from’

the oil by filtering, centrifuging and the like. It is-also
known to use various dewaxing solvents such ‘as liquid
normally gaseous hydrocarbons, such as propane, as well
as other solvents, such as methyl ethyl ketone, methyl iso-
butyl ketone, and the like. It is also known to utilize in
dewaxing operations solvent mixtures wherein one sol-
vent comprises a wax precipitating solvent while the other
comprises a solvent having a high solubility for oil.
solvent mixture of this character, for example, comprises
40% by volume of toluene and 60% by volume of methyl
ethyl ketone. In utilizing a mixture of this character, it
has been the practice to add the mixture in toto or incre-
mentally to the waxy distillate as it is being chilled. In
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dewaxing operations, it is also known to use various filter
aids and other agents in order to render the dewaxing and
filtering operations more efficient. i

The wax segregated from the hydrocarbon oil, usually
termed “slack wax,” contains from about 10% to 40% of
oil. The slack wax is refined usually by conventional
sweating to produce “crude scale wax” in a manner to
reduce the oil content to'less than about 5% by weight.
The slack wax may be distilled to obtain the desired boil-

ing range wax prior to sweating, if desired. This “crude B

scale wax” generally has an oil content of about 2% “to
3% by weight.- In order to remove.this oil from the scale
wax to produce a refined wax, such as refined paraffin
wax having an oil content below about .5%, usually be-
low about .3%, various procedures have been proposed
and employed. One procedure may be to simply continue
the sweating operation to lower the oil content of the
crude scale wax.

Alternatively, the slack wax may be processed by a
solvent deoiling process, ‘to remove oil from the wax.
In this, the wax'is dissolved in such solvents as methyl
isobutyl - ketone, methyl ethyl ketone, or mixtures of
methyl ethyl ketone and toluene in a ratio of approxi-
mately 75 to 25 respectivély. The wax solution is cooled
to produce crystallization and the crystallized wax is re-
moved by a process such as filtration. - The filter cake
of crystallized wax may be washed with cold solvent to
remove occluded oil solution. The wax so produced
may be an unfinished refined paraffin wax or an unfinished
microcrystalline wax, depending on the nature of the
slack wax feed and on the selection of crystallization con-
ditions. After oil removal from the wax, it is subjected
to a finishing process such as clay percolation or hydro-
fining. In the latter, the process involves treating the
unfinished wax with hydrogen gas at a rate of about 05—
1.0 volume per volume of wax per hour, at 500-800 p.s.i.,
at 500-600° F., in contact with cobalt molybdate catalyst.
Or, at lower pressures such as 200 p.s.i., a nickel catalyst
may be used. The hydrogen treated wax product is
greatly improved with respect to color, odor and purity.

It is also known in the art to segregate microcrystalline
waxes from residual oils. As pointed out heretofore,
these waxes are normally produced from residuums
which boil above about 1000° F. and have viscosities in
the range from 150 to 200 S.U.S. at 210° F. These
microcrystalline . waxes are characterized by very minute
crystalline forms and which melt in the range from about
145° F. to 190° F. - These microcrystalline waxes from
residual oils are of a relatively high melting point and- of
different crystalline structure. The microcrystalline waxes
may be prepadred from any of the paraffin ‘or mixed base
crude oils. The undistilled residue may be treated with
sulfuric acid and neutralized to remove thé tarry matter
and unsaturated hydrocarbons. The undistilled residue
also may be deasphalted. . The treated stock, containing
a fairly high percentage of wax as evidenced by a’very
high pour point, may be dewaxed by blending with a dé-
waxing solvent, such as propane, methyl ethyl ketone-
benzol, or petroleum naphtha and chilled, and filtered or
centrifuged to separate the waxy fraction from-the resi-
dual lubricating oil solution.

This dewaxing operation produces a wax fraction con-
taining some oil and solvent. The wax after. removal of
the solvent has a melting point of from about 130 to 180°
F. The wax may be again put in solution with more
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solvent or naphtha and chilled and filtered or recentri-
fuged to further reduce the oil content. The wax which
separates in either of these operations is referred to as
crude microcrystalline wax. The wax separated in the
second crystallization process after stripping to remove
solvent is fairly dry and of a low oil content. This wax
should not be confused with petroleum jellies which con-
tain large amounts of oil. The microcrystalline wax may
be again put into solution with naphtha and filtered
through clay or an equivalent material in order to im-
prove its color. The clay filtered solution is- distilled to
remove the naphtha, the residue being a refined microcrys-
talline wax having a melting point within the range of
about 140° to 180° F. Alternatively, the microcrystal-
line wax may be hydrogen treated to improve its color
and odor, such as by hydrofining at about 600° F., 600
p.s.i. of hydrogen, using cobalt molybdate catalyst. The
source of the crude oil and the oil content of the refined
microcrystalline product will affect the melting point of
the final wax product. The refined microcrystalline wax,
sometimes called amorphous wax, is as pointed out of a
very small crystal structure.

It is also known in the art to segregate microcrystalline
waxes from distillate lubricating oils. These distillate type
microcrystalline waxes differ in characteristics from the
residual type microcrystalline waxes hereinbefore de-
scribed. Thus, the distillate waxes are lower in viscosity
and are generally finished to a higher degree of purity,
such as freedom from color and odor. Furthermore, the
distillate microcrystalline waxes have two advantages over
the residual microcrystalline waxes from the standpoint of
ease of manufacture. Namely, first, the distillable nature
of the wax makes it possible to manufacture specific micro-
crystalline wax fractions for use in specific product ap-
plications; and, second, the distillate waxes can be more
readily and more economically refined with respect to
color and odor than can the residual microcrystalline
waxes. These features of distillate microcrystalline wax
(low viscosity, high purity, select fractionation, economy
of finishing) have been found to be of particular value in
one phase of the present invention. :

The distillate microcrystalline waxes are manufactured
from distilled waxy lubricating oil fractions from crude
oil. These fractions will vary with regard to distillation
range, depending upon the desired viscosity grade of the
lubricating oil ultimately produced. Thus, a number of
fractional cuts may be taken across the lubricating oil
distillation range, to produce different lubes. The entire
range may cover a distillation from about 650-1180° F,
(760 mm. basis). Each of the fractional waxy lubricat-
ing oil cuts are processed to remove the waxy components
by a process such as dewaxing by solvent crystallization.
As hereinbefore described, this comprises disolving the
waxy distillate in such solvents as methyl ethyl ketone,
methyl isobutyl ketone and mixtures of methyl ethyl ke-
tone and toluene, cooling the solution to cause crystalliza-
tion of the wax, then filtering to separate the lubricating oil
and the slack wax. The slack wax is then processed to
further remove cil from it by a procedure such as solvent
deoiling. In this operaticn, the excess oil is removed
from the slack wax, by the solvent crystallization tech-
nique, while at the same time the solvent and temperature
conditions are controlled to achieve a fractional crystal-
lization of the wax fraction. Thus, a slack wax may be
crystallized first at a relatively high temperature, to sep-
arate the most crystalline, paraffinic and high melting wax
components present in the slack wax as the solid phase,
The melting point may range from 140° to 190° F., de-~
pending on the properties of the slack wax feed and the
crystallization temperature. The filtrate phase is then
further cooled to cause a second crystallization of wax
which is microcrystalline in nature, and of lower melting
point than the first wax cut. Waxes in this fraction vary
from 125 to 140° F. melting point. By selection of the
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solvent composition and crystallization temperature, the
exact properties of the separated wax can be controlled.
The filtrate from the second crystallization contains the
oil which was removed from the wax fractions. Both the
first and second fractions of wax contain about 0.2 to
1.5% oil, this generally being 0.3 to 1.0% oil. These
deoiled wax fractions may then be finished to the desired
degree of purity with respect to color and odor by one of
several methods, such as the hydrogen treating (hydro-
fining) or adsorption (clay percolation) methods previ-
ously described. As a final manufacturing operation, the
paraffin or microcrystalline wax may be distilled again, to
further separate specific wax fractions.

In the preferred compositions of the current invention,
microcrystalline wazes of the distillate type are preferred
for their comparatively better purity and lower viscosity.
However, the residual type microcrystalline waxes may
also be employed  as components in the dairy wax coating
formulations.

The particular neutral oil used in conjunction with the

~ wax formulations of the present invention is one that has

a relatively low aromatic content below about 12%, has
a high paraffinic content above about 30%. The pour
point of the oil is —10 to +10° F., while the viscosity
is in the range from 60 to 80 Saybolt seconds at 100°
F. The flash point of the oil is in the range from 340
to 380° F. as, for example, 360° F.

It is also known in the art that the wax formulations
used for milk carton coating are among the most critical
of all wax applications from a quality standopint. The
quality of the wax coating is under continuous close
secutiny by the dairy operators, milk distributors, retail
stores, and the ultimate users. For example, it is known
that waxes exist on the market which have good per-
formance quality in one or two aspects, but which also
have certain quality weaknesses., The overall quality for
dairy waxes is controlled by a number of rigid tests.
One test is the flaking test which measures the degree to
which wax particles will flake off the carton and adulter-
ate the milk. Other rigid tests for wax for milk coating
cartons are the bottom wax accumulation test, the bot-
tom wax flowing test, the ccld flexibility test, the con-
sumption test, as well as the appearance of the coating,
the dye coverage, and the rub-off. -

However, the most important factors are those that
concern the very undesirable flaking, since the excessive
wax floats in the milk and is of immediate deep con-
cern to the users. Flaking is a prime cause of customer
complaint. The flaking test procedure is as follows for
waxed milk cartons after passing through the waxing
machine and after filling with a liquid at 38° F., the
normal filling temperature, The flaking test is conducted
as follows. TFive to ten filled test cartons are each
dropped eight times from a height of 7 inches onto a
rail frame, ie. a group of 342" rods spaced 34’ apart,
4" long for ¥ gallon cartons and 3" long for quart
cartons. The displaced flakes are filtered out, washed,
dried and weighed.

The Bottom Wax Accumulation Test is a visual rat-
ing of the relative amount of wax that has run down
the sides of -the carton and has gathered inside of the
carton at the bottom. The accumulation is rated as
light, moderate, or heavy. Greater accumulation tends
to lead to more flaking.

The Bottom Wax Flowing Test determines the amount
of molten or semi-molten wax that flows across the bot-
tom of the carton due to the vigorous motion of the
carton as it travels through the cooling or wax hardening
section of the dairy machine. The molten lava-like flow
does not re-fuse with the main body of wax, but tends to
solidify separately from the main coating, in the form
of a thin sliver or overlayer on the bottom, in the cor-
ners, or “washed” up the sides. This overlayer is very
readily displaced if the carton receives a mechanical
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shock due t3 rough handling. Flowing is 4 phefiomenon
depending very much on the machine type, and on the
routing of the carton within the cooling chamber.- In
some -machines flowing does not occur and is not con-
tributory to flaking. In other- machines where flowing
can occur, it becomes an extremely serious problem.
Flowing is evaluated by visual observation of the inside
coating of the carton and the: displaced flakes.

- The Cold Flexibility Test determines cold flexibility
rather than brittleness. = Cold flexibility is desired in the
wax coatings in order to' resist mechanical shock. The
cold flexibility is evaluated .by cutting off the bottom of
a test carton which has been filled with liquid at 38° F.,
and rapidly flexing the bottom through an-angle of about
90 deégrees. - The rating of poor to:very good is made
on the basis-of audible brittleness, the degree of crack-
ing and the separation of ruptured flakes from the bent
paperboard.

Consumption is the rate of wax usage per thousand
cartons, measured by weighing cartons before and after

duce high wax accumulation and flowing and high flak-
ing.  Also, a reasonable amount of consumption must al-
ways be maintained in order to achieve a uniform pro-
tective covering of the paperboard.

5

10

15

25

In accordance with the present invention, a conven- -

tional refined paraffin wax is used in conjunction with
critical amounts of distillate or residual microcrystalline
waxes and in conjunction with a critical amount of a
neutral oil of specific characteristics.

A satisfactory neutral oil for utilization in the wax
compositions of the present invention has the following
inspections: L

Effective agent
solvent 75 neutral

Specific gravity, 60/60 . l____ 0.8493
Flash point, ® F. 360
Pour point, °F, _____. ————— 0
Viscosity @ 100° F.,, SUS __________________ 73.8
Viscosity '@ 210° F., SUS — - 370
Percent .aromatics = - 111
Mass spec., wi. percent paraffing .- e —— 308
Non-condensed. naphthenes __._..__o_ . 253
Other naphthenes = --o——oooloeeooioe 32.8

One method of producing this oil is as follows: A
paraffinic crude oil is distilled, solvent extracted and sol-
vent - dewaxed to produce. a neutral oil of about 100
S.U.S. at 100° F. and having about a -}20° F.- pour
point. ‘This fraction is run through a vacuum pipe still
and various fractions are taken off. A fraction having 4
viscosity of 65-75 S.U.S. at 100° F. and other proper-
ties similar to the .“Solvent 75 Neutral” is preferred for
this application.

In the broad adaptation of the present invention, the
neutral oil will improve the flaking characteristics of all
wax formulations as, for example, a wax formulation
comprising a conventional paraffin wax used in conjunc-

20
waxing.- High wax consumption generally tends to pro- - -

6

-Typical inspections of wax X, wax Y and wax Z m
the above formulation are as follows: -

Refined Miero- Distillate -
Paraffin crystalline Wax Z
Wax X Wax Y -
Congegalmg pt., ° B\, (ASTM 128 163 158,
Viscosity at 210° .F.; cs. | 8.8 oo .| 20600 e 5.7,
(D 445 N .
0'1 content percent (D 721)-] 0.2 . ... 08 _i... 0.2.
Color +30 (D 156).| 1.9(D 1500) 425 (D, 156).
ASTM (D 1160) ... Distillation . | Distillation - | Distillation
at 10. mm. at 1Lmm, at 10 mm, -
Boiling pt., ° F.: : E
Initial. 404, 438 464,
2% e 450, 531 510.
5% 463 565 : 524,
10%... : 470 585._- 534,
20% e 609
30%.--... 628
409,____. 648,
50% - 508 669, F.B. Pt.| 559.
60%.._-.
70%.--..
80%.- ..
907 570 - 586,
95%..... 596, 600.
Final oo 630, 98% |eccmmccecauen 611, 98%
- recovered. recovered.

However, as pointed out heretofore, the preferred wax
formulations of the present invention comprise a base
parafin wax in conjunction with critical amounts of dis-
tillate microcrystalline waxes in - conjunction with the
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tion with a residual microcrystalline wax and a distillate

wax. A typical formulation of this character is as fol-
lows: .

TABLE I
. Percent By Weight
Constituents
Range Preferred

Refined paraffin wax X_ ..o e 72-87 80.0
Residual microcrystalline wax Yoo 3-8 5.4
Distillate wax Z_. 10-16 13.6
Polyethylene (7,000 molecular wt.) . _._________ 12 .5
Polyethylene (12,000 molecalar wt.)_ ._.______ 1-2 .5
Oxidation inhibitor . 0003-. 001 . 0005
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These waxes of the present invention have outstanding
and unusual advantages over. other commercial dairy
waxes. The waxes.of the present invention avoid or mini-
mize' the bottom accumulation and flowing, .and irnpart
desirable cold flexibility, leading to an overall reduction in
the level of the flaking. The wax of the present invention
will also have better performance by reason of better cold

flexibility characteristics.

" Thus, a very important part of the preferred adaptation
of this invention is that these characteristics are achieved
utilizing distillate or residual microwaxes and a neutral
oil of specific. characteristics.- Advantages are. thereby
realized with regard to purity; availability and cost. In
cases where control of accumulation and flowing are de-

* sired -or necessary, it is seen further that the congeahng

pomt of the preferred dairy wax should be about 138° F.
mlmmum and preferably about 140° to 145° F.

The preferred base wax formulations of the present in-
vention are characterized by having the following con-
stituents.

YTABLE i
Percent By Weight
Constituents

Range Preferred
Refined paraffin wax (about .3% 011) __________ 70-90 79
Microcrystalline A 8-12 10
Microcrystalline B 3-12 5.
Microcrystalline C : 3-7 5
Polyethylene (7,000 molecular wt ) JR S 120 .5
Polyethylene (12 000 moleeular wt.)_ . __._.__.__ .1-2.0 .5
Oxidation inhibitor. . 0003~ 001 . 0005

The refined paraﬁin wax is secured as described hereto-
fore and comprises a deoiled slack wax to produce a re-
fined wax having an oil content less than about 3% by
weight,

The microcrystalline waxes A; B, and C are secured
from distillate Iube oil petrolatums by recrystalliztion
techniques utilizing a . solvent comprising methyl ethyl
ketone and methyl isobutyl ketone. :

- Microcrystalline wax A was secured by treating a distil-
late waxy lubricating oil stream of about SAE 30 with a
solvent at a temperature of 20° F, with approximately 3
volumes of solvent to one volume of oil. Under these
conditions, a slack wax was produced and separated from



3,170,864

7

the lubricating oil. The slack was then redissolved in
about 6 volumes of solvent to one volume of wax and
cooled to 65° F. to achieve crystallization. Under these
conditions, 155-160° F. melting point paraffin wax was

3

The high quality of the wax composition of the present
invention may be readily appreciated by the following ex-
amples wherein the various wax compositions were tested
utilizing several field tests and full-scale machines.

removed. The filtrate was further cooled to a temperature 5  Various tests were conducted to determine the effect of
of 51° F. with treatment of 8 volumes of solvent to one the added neutral oil of specific characteristics.. The tests
volume of wax, to crystallize microcrystalline wax A. were carried out in Model Q (quart) and S (half-gallon)
Microcrystalline wax B ws-secured by treating a waxy full-scale dairy machines and the effect of the added neutral
lubricating oil distillate of SAE 60 with'5 volumes of sol- oil of specific characteristics is clearly shown in the test
vent to one volume of waxy lubricating oil distillate at a 1o data of Table IV. The base case is wax I which, in es-
temperature of 25° F. Under these conditions, a slack sence, comprises 79% of a refined paraffin wax containing
wax was produced which was then redissolved with heat less than about 0.3% oil, 10% of microcrystalline wax A,
in about 6 volumes of solvent to one volume of wax plus 5% of microcrystalline wax B, and 5% of microcrystalline
oil feed and cooled to about 96° F. The wax fraction wax C. The base wax also contained .5% of polyethylene
precipitated comprised crude microcrystalline wax B. 15 7,000 molecular weight and 0.5% of polyethylene 12,000
The filtrate was further cooled with 7 volumes of sol- molecular weight.
TABLE 1V
Wax Consump.,
Viscosity Cong,. Field 1bs./1000 Cold Bottom
Machine Wax Composition at 210° C, | pt., ° T Flaking, Flexibility | Flowing Wax
gms./1000 Accum.
cartons Quart 14 gal.
79% paraffin wag.....-_.--
10%, microcrystalline A_...
5% microcrystalline B.___
Model Q—Quart..| I____|{5% mierocrystalline C_._. 5.48 140 24.0 24,8 |acamcaaat Very good...} No.._... No.
0.5% polyethylene 7000
M.W.40.5% polyethyl-
ene 12,000 M.W.
Model Q—Quart..| II...| Wax I4-19% neutral oil..__. 5,44 139 1.7 23.1 Excellent NOwomoo o No.
79% parafin wax.. ..o :
fodel S—34 gal...| 11T §é48797wax S 5.62 140 36.6 46-51 | Fai
— - — N wax . L VT OO, o i i
Mode 288 0.5%0 polyethylene 7000 : HFemomeees No-- Very little.
M.W.40.5% polyethyl-
ene 12,000 M.W.
Model 8—14 gal__| IV_.| Wax III41% neutral oil. .. 5,64 142 9.6 |_oeaos 46-52 { Very good— | NOaooo.. Very little,
excellent.
vent to one volume of wax plus oil feed. At the tempera- From the above, it is apparent that 1% neutral oil
ture of 48° F., the crude microcrystalline wax C was col- appreciably reduced the flaking characteristics and pro-
lected. ) ) dl_.lceq a very high quality wax. The amount of neutral
The crude microcrystalline waxes were ﬁmsl;ed by hy- oil utilized should vary in the range from about .2 to 3%
drogen treating at 600° F. and 600 p.s.i, using cobalt 45 by weight, preferably in the range from about .75 to
molybdate catalyst, to improve their quality with respect 1.5% by weight based upon the total composition.
to color, odor, and purity. The inspections of the respec- What is claimed is:
tive wax fractions are listed in Table III. 1. Improved wax coating composition which comprises
TABLE 1II atreﬁned paraffin wax having a typical congealing point
Typical wax component inspections 50 of ibout 128° F.,' a typical viscosity of about 3.8 cs. at
210° F. ‘and an oil content below about 0.5% by weight
Tdentity. .. - Microcrystalline prqsent in a concentration from about 70 to 90% by
weight; a microcrystalline wax having a melting point in
A B c 55 the Tange of about 125 to 190° F. present in a concen-
Deseription ... Second crys- | First crys- | Second crys- | Refined . '(I:atlon fr?“} about 10 to ?"0% by weight; and a neutral
tallizlgtion ftalli%aitian [talliﬁti%% base wax oil present in a concentration from about 0.2 to 3% by
g\/lmiB Ke)t%zég Sri‘l’;%igéllgl"i Sr?zélémél{gl 0}1{{ weight, said neutral oil being characterized by having
IE ‘ | . .
o Qling of 0 sla 60 slac an aromatic content below about 12%, a pa‘raﬁimc con-
wax go tent greater than about 30%, a pour point in the range
from about —10 to -+10° F. and a viscosity in the range
Conge%ng% 150 o 5 128 from about 60 to 80 Saybolt seconds at 100° F.
RO b 2. Composition as defined by claim 1 wherein said
Distillation, ¥ F. 65 1.0 114 8.8 microcrystalline wax is a distillate microcrystalline wax.
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