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- ' COMPLETE SPECIFICATION

AProcessfor the Manufacture of Synthetic Waxes

We, COMMONWEALTE COLOR ANG CHEMI-

gases for the purpose of producing low male—

CAL CoMPANY, a Corporation of New York, cular weight alcohols, aldehydes and acids. It 35
of 3240 Grace Avenue, Bromx, New York, has also been proposed te produce such alco-
United States of Amecrica, do hereby declare  hols having from & 10 18 carbon atams by simi-

5 the invention, for which we pray that 2 patent larly oxidizing the hydrogarbons in the vapour
may be granted to us, and the method by state. However, none of these processes was
which it is to be performed, to be particu- adapted to produce 2 wax product, 40
larly described in and by the following stare- The present invention is intended and ad-
meat:— apted W overcome the difficulties and disad-

The present invemiion comcerns the pro-  vantages inherent in the prior art, it being

10 duction of synthetic waxes and more particu- among the objects of the invention to pro-
larly a method of producing such a product duce 2 wax which is compatable to Carnguba 45
which resembles Carnauba wax in various de- in its hardness, high melting point and its
sirable properties. ability to form emulsions.

: Attempts have betetofore been made to It is also among the objects of the present

15 produce such a wax by various methods. For invention o provide a process for prodocing

Instance, tank bottom or microczystalline waxes  snch a product which utilizes a low cost ang 50
* have been oxidized to render them emulsifi-  plentiful raw materfal and whick is cconpmical

able, but in the process their hardness suffered.  in operation.

To increase the hardness and toughness of the It is further among the objects of the

20 waxes, resis such as polyethylene were present jnvention to provide such a process
blended in, bur then the emulsion forming pro-  which is easy to control and which 15 cap- #$5
pertes usually suffered. able of obtaining the desired characteristics in

Alsg, processes are known whereby high batch after batch,
molecular weight hydro ~ carbops are oxi- In practicing the present invention there is

25 dized in order to form fatty acids for the utilized as raw material the hydrocarbon wazxes
purpose of preparing soaps and the like. produced syntheticelly by the Vischer-Tropsch 60
According to one such process, the oxidation process, which is fully desciibed in the lirara-
was in the presence of 2 metallic soap having turc. In this process carbon monoxide and
drying properties. FHowever, such a process hydrogen at atmospheric pressure are passed

30 was unagle to preduce a wax of a hard type. over g catalyst such as cobelt, iron or nickel
In” another process, normally liguid hydro- atr ahowt 200°C. The reactions involved are &5

carbons were heated In the vapour state in the
presence of a catalyst with oxygen - containing
Cat
—_—
Heat
Cat
0 CO + 2o+ H, ~—me—y
Heat

nCO 4 2n H,

[Price 35 6d.]

as follows:

CHro +nHO

CHuisdn H,0
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By varying the proportions of carbon mon-
axide and Dydrogen plus the camlyst, re-
action time and temperature, high molecular
welght aliphatic hydrocarbons can be pro-
duced, as desczibed in the article by Crazlotd,
Trans. Faraday Soc. V. 35. p. 946 (1939).
Thus by comtrolling the process variables a
syntheric hydreearbon wax having the desired
molecular weight, melting polni, isomer con-
rent and hardness can be assured.

¥f the Tischer-Tropsch hydrocarbon wax is

oxidised under the proper conditions and in
{he presence of specific catalysts in accord-
ance with the present invention, 4 high melt-
ing emulsifizble wax will be produced. Furthes-
more if this oxidised wax is then treated with
certain meml compounds so that the fatty acid
salts of this metal are produced, the hardness
of the wax is Increased without adversely
affecting the emulsifisble properties of the
WEX.
Tn carrying out the process of the present
invention the bydrocarbon wax used is melted
and hcld at & temperature of about 100°C.
until an injtiator which is a petoxide is added,
air or other oxygen contzining gas is bubbled
through the molten mass continuously during
the addiiion of the peroxide and the subse-
quent Treatment whereln after the addition
of the peroxide the temperature of the molten
mass is then rafsed to a temperature of not
exceeding 125¢C, eg. 120°C, and a metal
catalyst from Group IIb of the Perfodic Table
is introduced, and after imroduction of the
metal catalyst the tomperature of the molten
masy is raised farther to a temperature Delow
the decomposition temperamre of the wax,
e.g 140 to 155°C. The initiators are either
inorganic or organic perozides, and are capable
of acting as agents for promioting the oxi-
dation of the hydrocarbon.

Tn the oxidation of the Tischer-Tropsch
hiydrocarbons, some of the main products ate
fatty acids and their esters. Thercfore, the
oxidation was controlled by following the
formation of acids (acid valuc) and ester (ester

value). Tf the acid value and ester value (acid
value plus ester value=saponificarion value)
are plorted as the ozidatiom proceeds against
time, the effectiveness of the peroxide cata~
lyst can be shown. The curves which are
presented are average data from oxidation
procedurcs which will be described later.

The accompanying drawing constituting a
part hereof consists of curves illustrating the
pature of the invcotion, and in which ¥ig. 1
is a series of curves showing the course of
oxidation of hydrocasbons with and withont
catalysts;

Rig. 2 shows curves indicating the hardoess
of varions prodects and

Fig. 3 illustrates the solvent retention of
various products, including those of the pre-
sent invention.

Referring to Fig. 1, it fustrates the course
of the oxidation of the hydrocarbons umder
various conditions of operation. The oxidation
of the Fischer-Tropsch wazes using benzoyl
peroxide as the initiating agent, together with
metallic zinc is shown in curves A,
B and C, indicated in solid fines. Curve A
is the acid value; carve B is the ester value
and curve C is the saponification value, Curves
A, B* amd C' show the course of the oxi-
dation of said wux, using only benzoyl per-
cxide es the Inftiating agent, the amount used
in both cases being abowut 2%, based upun the
weight of the hydrocarbon being treated.
Curves AY, D and C" show the course
of the oxidation of the same kydrucarbons
where no catalysr at all is used.

The saponification cunrves, C, C' and GO
are straight Hocs pessing through the origin.
The equation for a siraight line passing
throngh the erigin can be indicated by ¥ = mx,
where m s the slope of the line. The slope of
eurves CY and CT can be viewed as a rate
function, e.g. ratc of formation of esters and
acids with time. Thas if the slopes of the
straight lines are koown the effectiveness of
catalyst or other factors in the rate of oxida-
tion can be evaluated.

TaBLE A
Curve Slope (m)
(1) Curve C1 (no catalyst) 4.9
(2) Curve C' (0.2% di-benzoyl 8.1

peroxide)

Thus it is shown that increase in the mte of oxidation with
the use of dibenwoyl peroxide is appreciable as indicated

in Table A.

Tt was also found that if & secondary cata-

95 lyst 35 used in conjunction with the initiating

agent (peroxides) the rate af oxidztion was fur-

ther increased. For example, if the oxidation
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of Fischer-Tropsch hydrocarbons is carried
out using di - benzoyl peroxide ac an initiat-

. ing agent and zinc as 4 secondary catalyst the

oxidation rates are increased forther as indi-
cated in Fig. 1 av C and Table B,

Tasie B
Curve Slope (ma} Rel. Rates
(1) Cwrve CU (no catalyst) 4.9 1
{3 Curve C! (0.2% di-benzoyl 8.1 1.6
peroxide)
(3) Curve C (0.2% di-benzoyl 17.8

peroxide plus zinc metal)

3.6

The function of zinc metal as a “catalyst” is
rot fully known, but the indications are that
it may oot act a5 a true catalyst in that the
zing is partiglly vscd up during the oxidation.
It is believed that the zinc is used up in the
production of fatly acid salts. This is indi-
cated by the fact that the oxidised wax has an
ash content of 0.3—0.4%. It is also possible
that the reaction of the zinc with the oxidasion
products of the wax may not be the whole
canse of the catalytic ¢fiect noted, The zinc
could also pravide the “active™ centres upon
which the oxygen and hydrocarbon molecules
react. Thus, any reaction hetwesn the zinc
metzl and the oxidation products (futty acids)
may be secondary with repard to the catalytic
effect shown.
ExaMprLr 1

The hydrocarhon wax is melted and heated
to 100°C. in a gless lined or stainless steel
vessel. The di - benzoyl peroxide is added
whilst an oxidising gas {air) is bubbled Hirough
the molten wax. The system is then heated 1o
120°C, and the zine (tmossy or sheet) is added.
The reaction tempereture is then maintained ar
150°C.—155°C., for the duration of the oxi-
dution.

The air which s passed through the re-
action vessel is previvusly dried and filtered,

It was found that satisfactory resuits were ob-
tained If the relative humidity of the air is
24—26%, or it has a dew point of 55°F. The
air rate used was 10—15 litres per minute per
pound of hydrocarbon te be cxidized. The oxi-
datioz is stopped when the desired acid and
ester values are obtained.

A typical run which gives satisfactory re-
sults is as follows:
500 grams Fischer-Tropsch wax

1 gram i - benzoyl peroxide

60 grams Zinc (mossy or sheet)
The Fischer~Tropsch wax was nsed in this run
and had a melting point (A.S.T.M) of
220°%., an Isomeric cumtent of less than
105, wnd 20% ro 60% of the wax can be
distilled at G70°F. at 2 mm. pressure. To
further characteriza this wax infra-red absorp-
don data were compiled for the unoxidized
and oxidized wexes, These data are given in
Table C (below) along with absorption dam
for carnauba wax. The values given in Table
C are the optical density values ar the peaks
found within the wave length range smdied.
It may be noted thal the peaks found ar 3.48,
686 and 13,75 and 13.95 were present in all
three cases smdied. Tt is believed that these
peaks represent different types of carbon -
hydrogen bouding:

Taste C

Wave Leagth (microns)

3.48 5.77 6.86 8.87 13.75 13,95
Optical Density
{1) Unoxidized Fischer-
Tropsch wax — 60%, .79 .04 .26 .04 .23 .24
disiilled over at
670° F. at 2 mun.
(2 Oridized T T Wax
Acid value of 23 .88 30 37 A 2B .28
Sap. value of 58
(3) Flora Carnauba Wax
Acid Value — 4—8 .50 .38 .36 .20 .203 .29

Sap. Value — 7084
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At 5.77 micrans, peaks were moted in the
oxidized wax and carmauba wax amd it was
plainly absent in the unoxidized sample. Ab-
sorpiion at this wave length is beficved (o
indicate the existence of carbonyl bonding (e.g.
acids, ester, aldehydes, ketones, cte.). Absorp-
tion at £.87 microns also indicates the pre-
sence of carbonyl bonding, 2 peak wes noted in
the carneuba wax rum but was absent in both
the oxidized and tmoxidized Fischer-Tropsch
wax samples. The main indication which these
data present is that therc was no indication of
carbonyl bonds in the Fischer-Tropsch un-
oxidized waz. It is believed that esters and
acids which are the oxidation products cause
the peak absorptions, in the oxidized run. The
wax samples were melted as they wers tested
with the infra red rays.

This wunexidized Fischer-Tropsch wax was
melied at a temperature of 100—105°G,, then
the di - benzoyl peroxide was added. The air
was then bubbled through ihe molten wax at
a rate of 1015 litres o minute per pound of
hydrocarbon to ba oxidized. The tempera-
lure was then xaised to 120°C. and at this
poimt the zinc was added to the reaction
mizmire, The temperatore agein was taisad
10 1500-—155¢C. for the dusation of the re-
action. The oxidation was followed by tost-
ing for the acid end saponification values dur-
ing the course of the reaction. Ir was found
that by stopping the oxidation when the acid
values were between 10—20 and the suponifi-
cation values were between 30—60, a wax
with the desired properties was cbizined. .

The apparatus which can be ueed in the
‘oxidation of the Fischer-Tropsch waz was
esscatially as follows: In laboratory rums 2
three necked round bottom glass flask was
used as the reactor. The air was injected by
means of & glass tube or a fritted plass gas
disperser and the flow of the air was con-
trolfed _liy means of a Fischer-Farter Dow-
meter. ‘The wax was heated by an electric
mantle and the temperatre was controffed
by a merc - to - metc thermoregniator. The
exhanst gases were passed through a series of
condenscrs and expansion chambers.so thar
any condensable matesfal may be collected,
On larger scale operations (S0 Ibs. of wax)
steam jacketod stainless steel or alaminfom
Teactors mey he used.

Among the desirable properties of the wax
are good emulsifying characieristics SO that
very fine particde size emulsions may be
formed, and a hard wax of 2 melting point of
8590959, with a light colour. These pro-
perties arc obtained if the conditions of oxida~-
tion are followed as described, until a wag
with an acid value of 1020 and a saponifi-
cation value of 30—60 is obtaincd. The time
{(Fig. 1) required to obiain these acid and
sapomification values is from three to six
hours of oxidation mder the stated conditions.

Other peroxides which may be used are

urca peroxide and lauryl peroxide. It is be-~
lieved that beiter results are obtained if the
peroxides are sofublc in the wax fo be oxi-

. dived and if the decomposition temperattire of

the perozide is higher than the melting point
of the wes, which is the case with benzoyl
peroxide.
The optimum catalytic effect was fuund
with the mse of di - benzoyl peroxide and zinc.
Temperature zlso has an effect on the rate
of the reaction; generally its rate increascs
with the temperature. A temperaiure much
over 150°C. canses the wax to begin to soiter
die to some cracking effccws. Since a hard
wax i5 desired & conypromise reaction tempera-
ure of about 150°C. was found to be satis-
Factory. A prolonged reaction time, cspecially
at high temperatures, alse causes the wax to
discolowr, (e.g. it becomes yellow). Theretore,
in order to obtain a desirable oxidized wax it
js bast to carey out the ozidation at a fast
sate at a moderate femperature, e.g. 1409
135°C.
EXAMPLE 2
In view of the fact thst there is a large
demand for & hard, high meliing wax which
can form fine particle size emulsions the
ermdsion, forming properties of the oxidized
waxes were smdied. Tt was found possible to
form a fine emnlsion by one of the standard
rocedures in the art; the method is as fol-

ows:

(1) 40 parts of oxidized Fischer-Tropsch wax
with an acid value of 10—15 and &
suponification valne of 33--60.

(7) 4 paris 2 amino- -~ 2 - methyl - 1 -
propancl,

(3; § partz of vleic acid.

(4) ¥ part of boraz.

(5) 240 paris of water.

Melr (1) to 100°C. zed add (2) and (3) to
the wax. Feat () to 95°—100°C, and add
(4) to the water. Slowly add the wax emul-
sifier s to the water - borax system at
950—100°C. The whole mixture is agitated
with a high speed, high shear agitator, After
all the wax - croalsifier is added to the waicr,
the emidsion is mixed slowly to room rem-
peraipre. ‘Fhe emulsion produced in this
fashion is a good base for ¢ dry - bright polish.

In studying the hardness of the Fischer-
Tropsch waxcs it was found that the higher
the distillation tange of the wax (l.e. a higher
average imolecuiar weight) the harder cie
i_nitial and ovidized wax would be, Therefore,
if hardness in waxes fs sought after, the start-
ing raw material should be a wax with z high
distilation range. The inital harduess of the
unozidized wex will determine to a large ex-
tent the hardness of the finel oxidized wax; in
general the harder the starting raw material
is the harder the oxidized wax will be. There
is invariably some softening effoct in the wax
after oxidation as shown in Fig. 2. Thiy soften-
ing cffect is probably caused by some cracking
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effects on the hydrocarbons plus the inhereqt
softness of the oxidation products as compared
to the hydrocarbons,

¥t was found possible ta harden the oxidized
wax copsiderably by forming a small per-
ceniage of certain metal salts of the fatty
acids 1 the oxidized wax. Upon forming the
metal salts of the fatty acids it was found pos-
sible to incrcase the hardnmess (decrease the
penetration values) by 30% to 60%, as indi-
cated in Fig. 2. The polyvalent metals of
Gronps IIa and b in the Periodic Table

. show this property of increasing the hardamess

of oxidized wazes upen forming their sales

with a small percentage of the fatty acids in
the oxidized wax. Of the metals in these
groups, strontium and cadmivm salts of the
fatty acids gave the best results in terms of
incressing the hardness of thc wazes, Satis-
factory results have also becn obtained witl)
magnesinm, and zinc. “These metals upon
forming their salts also inereased the hardness
of the wax but nut to the same extent as
strontium or cadminm. For comparative puc-
poses the hardness of carnauba wax and a typi-
cal oxidized micro crystallive wax are glso
shown in Hig. 2,

Tasie D (see Fig. 2)

Wax

A Flora Carnauba Waz

B Ozidized ¥T Wax where 40%, was distilled at 670° F,
ar 2 mm. Acid Value of 12,

Sap, Value of 47,

C Strontium salt of ozidized wax B where ash
as Sr0) was 1%, on weight of the waxz.

content

D Cadmium salt of ozidized wax E where ash content
was 1% on weight of wax.

B Oxidized FT Wax where 602/, distilled over ar 670° F

at 2 mmn. pressore,
Acid Valee — 13
Sap. Value ~ 50

¥ Typical commercial cxidized microcrystalline wax
acid value 20—25 — Sap. Value 55—65

G Steontium salt of oxidized wax indicated in B.
Ash content of 19 as SrQ,

On formirg the mctal salts, the hardness is
increased considerably. The penetration values
decrease from 30%, to 70%, depending on the
temperaturc and the parent oxidized wax.
Curve G (strontdum salt of the higher dis-
tilled oxidizcd wax) compares very favourgbly
with carnauba wax in terms of bardoess, All
the other waxes used as shown arc considerably
harder than the typical oxidized microcrystal-
line wax.

EXAMPLE 3

There are a pumber of methods used to
form metal salts of fatty acids. The methods
used thus far in our investigation were ag
follows:

Since the oxidation is carried oumt fo the
presence of the metal, some fatly acid sahs
witl be formued. This is the case as described
with zine, Carrying out the oxidation in the
presence of zinc metal an ash content of 0.2

o 4% on the weight of the wax is obiajned.
This ash is in the form of zine ogide. Thus
in the brocess of oxidation the oxidized waxzes
will contain & small percentage of zinc saits.
‘The oxidation may be carried our in the pre-
sence of another meral of Group I e.g. cad-
mitm so that the desired salt formation will

take place.
EXAMPLE 4

Another method of forming sume acid sakis
of the fatty acids present in the oxidized wax
is to Teact a salt of the metal with the finished
oxidized wax. For example, taking a salt
such as stroptium acetate nr cadmium acetate
and mixing it with an oxidized wax ar 150°—
170°C. for 1 to 3 hours, cawses the wax to
harden,
(1) 100 gr. of Oxidived F—T Wax with an

acid valuc of 23

{2) 5 gr. of Cadmium Acetaze.

15

20

25

50

55

65



6 ' 860,688

16

15

20

25

30

35

45

50

55

60

Hearing (1) and (2) tugether for 1 to 3 hours
czuses the acid valve to decreasc and the
hardness of the wax to incresse. Similar re-
sults were obiained with magnesium sgcetate
and strontium acetate. It is probable that there
is some exchange reacton going on between
the metal salt and the fatty acids n the wax.
The salts used tend to decompose on heating,
thus facilitating the salt formation with the
faety acids.
ExampLE 5

S4il another method used to form a small

percentage of the salts is as follows:

(1) 1250 grams of Oxidized FT Wax with an
gcid value of 16.7 and a zinc ash con-
tent of .3%.
(2) 12.5 grams of Potassium hydrozide
{3) 9125 grams of Strontium chloride
{SrCL.6H.O)
(#) 2500 grams Water.
Meilt (1) at 160°C,, add (Z) to (4) and heat
to hoil Then add the potassium lydroxide
solution to the wax with agitation. An emulsion
15 formed duc to the formaton of the potas-
sium soap of the fatty acids present in the
oxidized wax. After the emmlsion is formed
and the temperature is sdll at 95° w 100°C,
the stroptium chloride is added. The emul-
sion is thereby precipitated. After the emml-
sion is precipitated it is fiftered and washed
thoroughly with hot water. Then the wax is
dried completely at 110°C. for 4—5 hours.
By this method the amount of selt formed can
be controlled readily. In the case presented
here, the amomnt of potassium hydrozide
used was 223 moles as compared to 342
moles of strontivm chloride, The final waz has
g total ash comtent of 1.25%, on the weight
of the wax.

Tf all the fatty acids in the wax were to be
ded up by the potassium hydrozide in forming
the emulsion, 20.8 gr. of KOH shonld be
used (ie.

1250 % 16.7

1000

In the example cited only 12.5 grams of KOH
was used, so that 57.2%, of the available fatty
acids arc ted up. In the exchange reaction
between potassivm znd strontium there re-
mﬂteda&creaseofs in the acid value of the
wax. This corresponds to complering 309, of
the available farty acids in the waz or stating
this in another fashion the exchamge rc-
actiony berween potassinm and strontium I8
52.4%, efficient, The indications are that only
trace amounts of potassium salt remains in
the precipitated and dried wax.

After ?orming the metal salts of the wax
acids, the physical appearance of the wax
changes somewhat. It appears as a briltle hard
wax whereas before the salt formation it was
more amorphous, The crystailine form of the
wax appears ta have changed after the meral

galts are formed in the wax. In the example
cited, strontium chloride was wsed to form
the salt Other jonic sals of other metals
were also tried with similar results, such a3
cadmivm jodide, magnesiom chioride or zinc
chloride, The relative amounts of metal salts
to be msed can be varied to a great extent
and the amounts used In the cited example
are not meant ta bo restrictive but rather
to indicate the general order of mugniiude
to obtain the desired resulis.

The emulston forming properties of the
wax da not suffer upon forming these warions
metal salts. Using the procedure previeusly
described to form the emmlsions, very fiue
particle size emulsions can be formed. The
melting points {90° te 959C.) of the oxi-
dized and the oxidized - salt wax did mot
change. The colour of the wax changes some-
what depcoding on whet meral salt is being
formed, For example, on forming the stron-
fium salt of an oxidized wax the colour
changes from pale white to light tan. The
herdness Encreases conmsiderably (Fig. 2) on
forming these various salts.

A property which cheages considerably is
the solvent retemtion ability of the sale - wax
over the oxddized wax. This property is very
important in the manufacture of solvent type
polishes such as ghoe polish and furniture
polish.

To fHlustrate this point, solvent retention
studies were performed on:

(2) The wnoxidized Fischer-Tropsch wax

{b) Oxidized Fischer-Tzopsch waz

() Oxidized Fischer-Tropsch Wax which
contained the cadminrm salt of the fatty
acids in the wax.

(d) T~wa Carmauba wax.

The procedure used to study the solvent re-

tention property of the wez was as Tollows:

Twenty grams of the wax to be studicd were
dissolved in 57 grams of Stoddard Solvent.
"I'he was-solvent systeras were stored in open
cups under the same conditions and were
weighed periodically.

Fig. 3 shows the results obtained in graphic
form. The higher the solvent retenton of the
product, the mare desirable it is. In Fig. 3, A
tepresents the solvemt retention of 20 parrs
of unoxidized Fischer-Tropsch wax in solu-
tion in 57 parts of Stoddard solvent. Curve B
is directed to the solvent retestion of 20 parts
of oxidized wax in the same amount of sol-
vent, said wax baving au acid value of 12
and 3 saponification value of 44, Curve C re-
presents the solvent retention of a wax oxi-
dized in accordance with the presemt inven-
tion and contzining 2 cadmium salt. Curve D
indicates for comparison purposes, the soi-
vent retention of Flora Carpauba wax

The solvant retention properties of the pro-
dacts of the present invention are greatly
improved when the wax is in the form of the
metal salt. In this product the solvent evap-
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orates more slowly than ¢ven Carsauba wax,
which is very desitable in the solvent polish
field.

The acctyl values, which measure the pre-
sence of alcohalic hydeaxy grounps and the
OH groups of hydroxy acids, range from 35
to 33 with an average value of about 43, In
the process of treatment of the starting mat-
erial the peroxide values change, rising to
about 18,000 P.P.M. in the second hour and

then decreasing to about 11,000 P.P.M. after
five hours; in the last hoor there is # rapid
decrease in the peroxide value down to about
400 at the end of the operatdon. The range
in the products Is from 5,000 to 400 p.pam.,
and preferably the valuc should be not over
500 ppm,

The distillation range of the products at
about 7 mm. mercury pressure is as follows:

Temperature °C, Distillate %
To 170° 1.85 |
200° 3.90
250° 8.00
300° 11.80

350° 59.70

Above this temperatmre cracking and decompositien

takes place,

Other properties of the products include the
lacione value wlich measures the lacrones and
some of the acid anhydrides present. The
fower the value and the harder the war, which
is dcsirable for buffing and pelishing charac-
teristics, better emulsificaton results. The pro-
duct bas a lactone velue by the Leukowitsch
method of 3 1o 30. The saponification valuc
Hes between 30 and 60 and it maasures in mg.
of KOH per gram of product, the sum of acids

and esters present. The melting point ranges
from 180° to 210°F. The compounds are sub-
staptally siraight chain substances containing
not over about 10%, of isomers, and they are
practically completely saturated. The consisto-
meter hardness (Abrams) ranges from 35 t

-85 at temperatures of 130° to 80°T.

The products have approximately the fol-
lowing properties:

Acetyl Value

Peroxide Value
Distillation at 350° C.
Lactone Value
Saponification Value
Melting Range
Consistometer Hardness
Acid Value

35 to 53
404 to 5000 p,p.m.
60%,
3 to 30
30 to 60
180° w 210° F,
35 m 83
10 to 20

British Patent Specification No. 786,654
describes and claims a process for the produc-
tion of waxes containing oxygen which com-
prises oxidising a hard wag, which may have
been derived from a Fischer-Tropscl synthesis,
in a molten state with oxygen or a gas con~
tajning free oxygen in the presence of a caralyst
active for the oxidation of the paraffin wax at

a temperatore below 143°C and for so short
a time that the acid number of the product is
below 40, There is also claimzd 2 process for
the provision in the finished produce of the
presence of fatty acid salts or mixtures thereof,
The catalysts described in the specification of
Patent No. 786,654 ave farry acid salts of
manganese, cobalt, snd copper or oxides and
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salis such 4s poiassium  pempangenaie,
manganese dioxide, iron oxide and siiver oxide.
The Specification of Patent No. 786,654 con-
tains no reference, however, ta an oxidation
treatment of wazes in which there is 2 pre-
liminary stage of adding a peroxide ipitiator
into the molten wax whilst passing an oxygen
yas therethrough and not reference to the nse
of a meral catalyst {ollowing the addition of
the peroxide initiator or no refercnce to the
use of three different temperature levels for
the varions stages of the oxidation.

WHAT WE CLAIM IS:—

1. A methad of tresting solid waxy hydro-
carbons produced by the Fischer-Tropsch pro-
cess which comaprises melting said hydrocar-
bons and holding the temperature at about
100°C. until an faitiztor which is 2 peroxide is
introduced inte the melter mass, passing an
oxygen containing gas continually thezethrough
during addition of the peroxide initiator and
the subsequent reaction wherein after introduc-
+on of the peroxide Initiator the molten mass
is ruised to 2 temperatre not exceeding 125°C
whereupon a metal catalyst from Group b
of the Periodic Table is introduced and the
temperature then raised to a temperature below
the decomposition temperature of the wax,
c.g 140 to 155°C for several hours, eg. 3 t©
& honrs,

2. A method in accordance with <laim }
whercin the added metal is zine.

3. A method in accordance with claim 1 or
¢laim 2 wherein the treatment is stopped when
the acid value of the wax becomes 10 w0 20
and the saponification value 30 1o 60,

4. A modification of the treatment claimed
in claim 1 whercin after the eoxidaton freat-

ment & salt of a metal of Group 1Ia or Group
IIb of the Periodic Table is added to the pro-
duct to form the soaps of acids therein

5. A methed I accordance with claim 4
wherzin the metaltic salt added is selected from
a salt of strontium, cadmiom, magnesium or
zine.

6. A method of teeating soid waxy hydro-
carbon produced by the Fischer-Tropsch pro-
cess including melring safd hydrocarbons and
imtroducing an initating peroxide and metal
catalyst into the molten mass substantially as
described.

7. An oxidised aliphatic Fischer-Tropsch
wax when made by any of the methods clzimed
in cluims 1 te 6.

8 An oxidiscd aliphatic Fischer~Tropsch
wax in accordance with claim 7 melting at
temperature of 180 to 210°F, having a
negligible iodine value, an acid value of 10 o
20, an acciyl value of 35 to 53, a peroxide
value of 400 to 5,000 p.p.m. a lactone value
of 3 to 30, a saponification value of 30 to 60
and a consistometer hardness of 35 to 85 et a
temperatare of 130 1o 30°T.

9, An oxidised aliphatic Fischer-Tropsch
wax in accordance with claim 8 wherein the
peroxide value does mor exceed 500 ppan.

10. An oxidised aliphadc Fischer-Tropsch
wax in accordance with any of claims 7 to 9,
said wax confaining in combination a metal
tzken from Group ITa or IOb of the Periodic
Table.

For the Applicants: —
WILSON, GUNN & ELLIS,
Chartered Patent Agents,
57, Market Street, Mancheser 1.

Leamtington Spa: Printed for Her Majesty’s Stutionery Office, by the Courier Freas—1361.
Dublished by The Patent Office, 25, Southampion Buildings, London, W.C.2, from which
copies may be obtained,
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