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COMPLETE SPECIFICATION

Process for the Production of Flexible Waxes

We, RUBRCUEMIE AETTENGESELLSCHATT,
of Oberhaugen-Holten, Gormany, a (erman
Company, do hereby declare the invention,
for which we pray that a patent muy be
granted to us, and the method by which it
is 1 be performed, fo be particularly de-
scribed in and by the following statement:—

The invention relstos to a process for the
production of flexible waxes having relention-
lmproving properties.

Tt is possible by means of the catalytic
hydrogenation of carbon monoxide to pro-
duce parsi(in wexes of very high molecular
weight which, in coutrast to normal slab

arofin wax devived from petroleum, have
considerably higher melting points and a
substantially greater hardness. These proper-
ties are very desirable for wax-impregnated
puper. Unfortumately, these so-called hard
parafiin waxes obtained by means of the
oatalytie hydrogenation of carbun monoxide
exhibib an extromely high hrittleness which
renders them suitable only to a very limited
extent for the impregnation or coafing of

paper.

"The flexibility of waxes may be determmined
in the fallawing manner: A black puper strip
i coated on both sides with a film (-01 mun.
in thickness of the paraffin wax te be tested.
This eorresponds to & quantity of about 15—
20 grams of paraffin wax per syuarc metre
of puper, 89 is most commaonly applied in
vractice. The application of the enating to
the paper is effected in the lauboratory by
o process similar to that which is used in
commercia] menulacture. The coated paper
strip iz stretched from both sides over a
rotating mandrel of about 4 mm. in diameter
with the two ends moving several times
vertieally up and down. Depending on the
brittleness of the paraffin wax used, the wax
film on the paper will be ruplured to & mors
ar less high degres. The measurement is
effected photometrically hy determining the
brightening developing upon rupture of the

[Price 3s, 0d.]

film. With normal slab paraffiu, the measure-
ment gives, for example, a whitensws of 4
This value is bost determined by means of
a lencometer and signifies that only 4% of
incident Hght is reflected while 969 is ab-
norbed. Using hard paraffin waxes ahtained
by the cataiytic hydrogenation of carhon
monoxide resultts in values for the whitcrcss
of about 20 beeuuse the flm produced from
hard paraffin wax iy almost completely
ruptured by the treatment deseribed above.
en, in pupcr Impregnation, coatings
are to be ahtained whick wrc hgrder and
mere temperature-resistant than thase obtain-
ahle with pure normal slab paraffn wax,
the so-called “microcrystalline” waxes must
goncrally be used. Waxes of this kind may
be recovered frow corbain petrolenm fractions
by relatively cosily proecssing methods.
They have pour points of from 70°C. fo
u0°C, and penctration numbers st 20°C.
which generally lie betweer 8 and 20. It
iz known that the eorresponding values for
normal slab parsffin wax lie between 50°C.
and 55°C. and 10-20, respectively. When
determining the fexibility by the method
hereinbefore  deseribed, vwalues of the
whiteness of between 4 and 10 are obtained
depending upon the type of wax tested.
Owing to their higher melting points, these
misroorystalline wazes ure more temperature-
resistant than normal slab paraffin wax.
This temperature-resistanca may be deter-
mined by a simple method. For this purpose,
a paper strip is used which is costed with
the particular wax. Tn order fo simulute
actual service condilions, it is expedient to
usc the wax film which has previously been
subjected to the Oesibility test, If water
of rising temperature is allowed to sct from
one side upon the paper steip which has
been coated on both sides with wax, H can
be olservad that water drops will commence
to pass through the paper at a vertain tem-
perature. This peint will hereinafter be
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cnation.  In this ' mamncr o substentiel

2- 754,166 _
referred tn as the “temperature-resisiance Drightening or lightening of the colour is
point.” The témperature-resistanoce point  obiained, Moreover, the waxes lose much
of microcrystalline wazes ranges between or all of their tackiness whivh is fur Svu yreat,
about 60°C, and 85°C, depending on the type withont detracting overmmeh, if at all, from

5 of wax, while with normal sleb paraffin wax  their flexibility, 70
water will pass through at a temperature of  The chlorination is eflectod I lmown
as low as 50°C, . I manner by introduempg chlorine into the
Microceystelling woxes are used in many molten, hard paraffin wax af tamperatnres
cades in the production of floor and hoot lithle in ezcess of the meliing peint of the

10 polishes to improve the retentfon properties paraffin wax, “The dehydrachlorination is 75
of the pastes. They are cxtensively used ot coffccted by heating the ehlorinated ﬁjmduc‘r.
the present time as a substitute for the for several hours at femperstwres of botween
naturally occurring azokerita. Hard paraffin - 280°C. and 320°C. and preferably at about

© wax- from the catalytic hydrogemation 300°C. In so doing, # is of advantage to add

15 'of ecathon - monoxide doez not exhibit small amousts of sctivabed curbon, The 30
these rstemtion-improving properbies 4o a hydropenation iz effected with the use of
sufficlent - degree. - ’ hydrogenation catalysts which are lkmown

- It has now been found, according to the . per se, as, for cxemmple, nickel or cobalt cata.-
invention, that fexible and temperature- Iysts. The hydrogensiion may be cerried

20 resistent waxes having vefention-improving. emi batehwise by the shirry process or con- S5
properties snd corvesponding to or com- tinuously with fixed bed satalysts.
parahle with the different types of micro- = It is of advamtage in some cages if rela-
orystalline waxes which are on the market, tively small amounts of constituents of low
may -be produced from bard parafin wax  pour point, which generally amoant to 5-15%

25 derived from the catalytic hydrogenation of of the total product, are separafed by ox- 80
carbon menoexide, if piore than 1 gram atom  traction from the reaction product after the.
of chiorive and less than 5 gram atoms of dshydrochlorination andfor the hydrogen-
chlorine, preferably between 2 and 4 gram ation. Thiz extraction may be cffested by

“gtoms of chlorine, are added to one mole - irsating the reartion prodneh with two to

20 of hard paraffin wax and the reaction five times its quantity of solvent ai fem- 95

- product. is subsequently subjected to a peratures of 20°40°C. The preferred solvents
dehydrochlorination. _are hydrocarbons such, for example, as hex-

It is known to chlordnste saturated hydro-  wne or heplane, chlorinated hydrocarbons
. carbons and suhsequently to split off hydro.  such, for example, as dichloroethans, vxygen-
35 gen chloride from the chlorination produsts ated hydrocarbons suech, for example, as 100
in order o obiuin hydrocsrbons of the same  methenal and accetone, or mixiures of different
sneral strueture but having olefinic double solvents. It is of advantage previsusly lo
onds. -This method of operation, however, disperse or atomize the paraffin wax to be
involves in most cases the addilivn of far  extracted by spraying. : -

40 lessthan. ] gram atom of chlorine, forexample, - A hard paraffin wax obtained by the cutu- 105 -
-6 grem stoms of chlorine, per mols of hydro-  lytie hydrogenation of earhon monoxide, .
earbon in order to obtain as high as possible  that is, a hydrocarbon bolling ahove spproxi-

a proportion of mono-olefinie produets. mately 400°C. or 450°C., is advantagecusly
Huid pareffiin. wex, when suhjected to this wused as the starting material for the process
. 45 treatment, yields an olefinic product the of the invention. Certain [ractions of hard 110
flexibility of which is practically the same parafiin wax which may be recovered there-
uy that of the stacking materiel, Alsd, the Irom by distillation, erysteliization or exfrac-
molecular weight of the product iz omly tion processes are also suitable as starting
- changed fio & very small excbent; i increases, material for the process of the invention.
50 for gxample, [eom 660 (starling material) It is possible in this manner to prepave high 116
to 680, If, in aceordance with the invention, melting point, fexible waxes Luving spocifie
~ more than 1 gram stom and less than § gram  properties. '
wboms of chlorme and preforably from 2 6o The miecoerystalline petrolenm  waxes
4 pram atornz of chlorine are added to each include products with scbting points of 657-
06 mole of hydrocarbon, flexible wazes are 70°C. which have a whiteness of 4. The 120
obtained whick correspond completely or fexibility of these waxes, howsver, is actually
very closely to the mieroerystalline pefroleum  hetter than that, fur exnnple, of the normal
-wazes and which ara largély or completely slab pavaffin wax or that of the miero-
free of the brittle properies of the hard wystelline wexes with pour points of about
60 paraffin waz. 'The molecufar weights of 75°(L Tt is also better than the {lexibility 125
- produets of this type range hetween 800 and  of the waxes propaved in the mammer described
1009. ’ ' : above although the whiteness in all these
It is advantageous to hydrogenerate the cases is ahout 4. :
s reaction produsts after the dehydroshlori- Tor the datermination of the higher fexi-
1]

hility, strips of about 0-5 fom. in thickness, 150
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50 myn. in length and 15 mm. in width are
cut out from the wax to he tested. These
strips are streteched over a round stick or
mandrel of about 1 mm. diameter so that
the ends of the strip show or extend vertically
downward. A wax strip from petroleum
waxes with setting points of §5™-70°C. will
not break wpon being suljucted to this severe
tesh, whereas steipe of other wuxes, when
subjected tu ihis treatment, will break or
erack to a more or less lurge extent although
they huve elso a whiteness of 4.

It is also possible by the process of ihe
invention to obiain waxzes which meet the
sovore fexibility test mentioned wshbove in
spite of huving & mueh higher setting poinb
than commercial microcrystalline waxes, if
the reaction period of the dehydrochlori-
nation is extendcd Lo mere than 10 hours
and preferably to 20 to 40 hows, With the
dehydrochlarmation effected within 8 o 5
hours, the olefinie produst contains a residual
content of chlorine of from aboub 0.1 to
0.89%, which is somewhat further reduecd
in the subseguent hydrogenation. It is mob
possible by an extended dehydrochlorination
period o achieve a substantial decrcose in
the residusl content of ehlorina, The exten-
sion of the dehydrochlorinetion period has,
however, the surprising advantage that the
quality of the reaction produet undergoes &
gubstantial improvement.

This mode of operatinn results in waxes
which meet the aforesaid severs fexibility
tast fust as well as microvrystalline petrolenm
waxos having a setting point of 65° to 70°C.
In contrast to petroloum waxes, however,
these waxes have setbing points of B0°C. fo
85°C. Thus, it is not only possible in aesard-
snee with the invention to abiamin the
extremely guod fexzibility of some micro-
erystalline petrolewm waszes but alsa fo
achicve, in addition, a substantis]l norease
in the setting point. In this manner, produets
are obtained which are far superior to all
flexible waxes hitherto on the market.

The improvement of the quality of those
waxes becomes particularly apparent if the
waxes are separated into individual fractions
hy extraction with solvents as, for ezarmple,
with heptane or dichloroethane. For this
purpose, fhe extraction is curxied out ab
incressing temperatures in such a menner as
first to extract 20%, by weight of the material,
thet again 20%, by weight thoreof from the
remaining cxtraction residue and so onm,
until the last fractivn remains which, in the
fallowing Table, is designated *V. B30 to
1009, Ly welght.”

- The extraction was applied in the same
manmmer to A wax obtalued in accordance
with the invention with the use of both a
short and & loug dehydrochiorination period.
As is o be noted from the whiteness values
given in the Tahle, all of the individual

fractions of the wax necording to the inven-
tion cxhihit low whiteness values, which
corresponds tu or indicates correspondingly
%rmd flexibilities. However, the Jast extraet
Tactions of the wax prepared with & short 70
dehydrochlorinativn period show consider-
ably poorer whiteness values and conse.
quently poorcr Sexibilities, The presence of
fractions of poor fexibility in the wazes
propared with a short dehydrochlorination 78
period varmot be ascertained in determining
the flexibility of the fotal wax. The poor
flexibility, however, of the last exbract
fractions is probably the resson why the
wax prepared with a short dehydrochlori- 80
nation period does not mecl fhe severe
flexibility tcst while the wax prepared with

a long dehydrochiorination period enfiraly
mects thege conditions. :

Whiteness 85
Eroct frackion Rapid Rlow
dchydro- dehydra-
chiori- - chlori-
nation  nation
I 0-20% by weight 4.0 4.0 00
I 20-40% ,, .. 4.3 41
LT 40-60%, ,, .. 48 4.3
IV B0-80% .. . 6.1 £.4
v oO80-100% ., 8.6 48

The waxes prepared in aecordsnce with 85
the invention have properties which corre.
spoud in cvery respect to those of the miero-
crystalline wazes on the market, The wazes
may be used with particular advantage for
paper unpregnation. They may also he used, 100
hawever, as a substitute for ozokerite becausc
they have an extremely goud retention effect,
that is (o say, even small poriions effect a
very considerable reduotion of the solvent
Ioss of pastes. 105

The pracess of the invention has the ad-
vantage thet wazes which are equivalend
in every respeei to the so-called micru-
crystalline waxes abtained from petrolenm
may now be prepaved from synthetie hydro- 110
parhons. Moreover, the properties of these
waxes may be varied within wide limits
depending upon the reactivn conditions
chosen, Starting with the hard paraffin waxes
derived from the catalytic Bydrogenation of 116
csrhon monexide which are readily available
in large amounts, the proeess of the invention
permits the production of substantially any
desired type of wax in any quantity and in a
relatively simple and cheap manner.

The invention is illustrated in the following
exa1nplos,

120

Bearnple 1

Hard paraffin wax derived from the cata-
lytic hydrogenation of carbou monoxide and 125
containing only hydracarhons boiling above
4f0°C,, have & setting point of 100°C. and &
penotration number at 20°C. of 0.5, was
ehlorinated at 110°-320°C. with irradiation
with actinic light and stirring il 1.5 gram 180
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afioms of t'hlnnne had been ahsorbed per
mole of hydrvooarbon. The chlorinaied
Yoduet was mixed with 1Y activated carbon

-and heated Tor 8 honrs at 300°C. with stirring
whilst small amounbs of nitrogen were passed.

throngh the mixture. Atfter ramoval of the
active carbom by filiration, a pale yelow
resction product was obtulned which had
a set¥ing point of 89°C. and a penetration
number of 7-5. The determination of the
floxibility effested in the same menner here-
inbefore deseribed in relation to the invention,
resulted in o whitemess of 5, The temperature.
resiztance poiot was 75°C. The hurd parafiin
wax nsed as the starting material bhad a
whiteness of 20 when subjected 1o the flexi-
hility test. _
: Beomple 2

The fnished product of Bazsmplc 1 was
stirred for 30 minmtes at about 20°C. with
twice e quantity of ebhylene ohloride and
subsequently filtered. In addition o 109,
of extract there was ohbained a pala yellow
extreclion residne or reffinetc which had =
setting point of 91°C., & penetration number
of 3, a whitemess of 6 as determimied by the
{loxibility test, and & temperaturc-rosistoncs
poing of 80°C,

Brampla 8

Hard p&mﬁin wax of the type used in

Bxaraple 1 was chlorinated until 2 gram
stoms of eklorine por mole of hydrocarbon
had been. absorhed. After the dehwiro-
chlorination which i this case was effected
for 4 hours at about 300°C., o palc yellow
product was obtained which has a setbing
point of 85°C., & penetration number of 17,
& whitenecss of 4 ue determined by the flexi-
biliby tesi, and a temperature resistance

pomt of T0°C.
Hzample 4

H&r{l paraflin wax of the type “wsed in
Example 1 was chlorinated until 25 gram

atoms of chlorine per mola of hydrosarbon
-had beed absorbed. After dehydrochlori-

ziation which was effected in the manper
sef forth in Bxampla 3, 2 yellowish product
was obteined which had 2 setting point of
82°C., & penetration number of 34, & whiteness

-of 4 as determined by the flexibility fest,

and a feropersture resistartee point of G5°C,
Eeomple b

Hard pamﬂin wax of the type used in

Exsmpla 1 was chlorivated untdl 8 grom

-sboms of chlorine per mole of hydrocarbon

had been absorbed. After dehydrochlori-
nation which was effected for 5 hours at
about 300°C., the rcectiva product was
hydrogenated with hydrogen using a nickel

-eatatyst, After removing the catalyst by

filtration, a white reachion product was
obtained which was subseqmently stivrad
for 30 minutes at sbout 20°C, with twice its
quantity of ethylene chloride. In addition
10149, extract there was obtained a produst

which has 2 setiing pomt of 91°O & pene-

tration niumber of 3.5, u whiteness of 7 as

determined by the ﬁexibﬂity test, and &

temperature resistunce poind of 82°C,
Ezample 6

Tlard paraffin wax of the fype wsed in
Example 1. was chlorinated wntil ¢ gram
atoms of chlorine per mole of hydrocarbon
had been absorbed. After dehydrochlori-
nation and subsequent hydrogenation effested
in the mamner set forth in Example 5, theee
wag obtained a white reaction praduct which
had a setting point of 85°C., & penctration
number of 22, 2 whiteness of 4 as determined
by the flexibility test, and a temperature
sosistanue poiat of 85°C.

) BErample 7

A pestc was prepered from & parts by
weight of the hard parafiin wax used in
BExample 1, 24 parts by weight of slab
pamfﬁn wox heving o sebting point of 50°-
52°C., and 70 parts by weight of a mixture of
solvent naptha and turpentine. This paste
was pluced in sn sir conditioning bex for
free evaporation at 20°C. The retention
nmurnber measured after 1 days was 30,

The retention number of & paste consisting
of 4.8 parts by weight of the hard paraffin
waz ased in Ex&mpi} 1, 1.2 parts by weight
of commercial ozokerite having a seliing
point of 70°C,, 24 parts by weight of slab
paraffin wax end 70 parts by weight of &
mixiure of solvent naphtha and turpentine
amounted to 20 after 10 duys.

When the commerciul ozokerite in the 100
paste was replaced by the finiched product
of Fxample 1, then this paste had o retention
number of 12 after 10 days.

Exmple B

Hard paraffin wax derived fram the cata- 105
Iytic hydrogenation of ecarbon monoxide,
containing only hydrocarbons boiling wbove
ahont 450°C., having a setting point of 96°C,,
and & penetration number of 1-0 was chiori-
nated ot 110°-120°C, with radistion with 116
actinie light and stirring until 3.5 gram atoms
of ehlorine had been absorbed per mals of
hydeoearbon. The cllorivated product was
mized with 1", active carbon and heated
for 40 hours at 300°C. with stiwing whilst 115
stosll wmounts of nitrogen were passed
through the mixture. Affer separating the
solid constituents by filtration, a yellowish
reaction product which contained 0.1%
chlorine was obtained.

In  a pressure-resistant vessel provided
with a stirrer, the olefinic hydrocarbon
mixture was hydrogenated with kydrogen
tor 3 hours at 200°-250°C. and at a pressmre
of 120-160 kg fsquerc centimetre wsing o 125
nickel catalyst. After having filtered off the
catalyst, a pale yellow product which had
& setting point of 83°C. was obtained.

A sfrip of 0.5 mm. in thickness, 50 mm.
length and 10 mm. l width wes eut out from 130
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the wax thus prepared. This strip of wax

woe bent over a round stick of 1mm.
dismeter so thati the two ends of the shrip
showed or extended vertically downward.
Mo rupture of the wax sirip could be observed.

‘What we claim ia:

1. A proceas for the produetion of flexible
waxes having retention-improviag properties,
which somprises chiorinating a hard parafiin
wax decived from the eatalytic hydrogena.
tion of carbon monoxide in such manner
28 to introduce more than I gram-atom and
less than b gram-atoms of chiorine per mole
of hydrocarbon, and subjecting the chlori-
nsted product to a dehydrocklorination.

2. A process geeording to claim 1, in which
the product of dehydrochlorination is sub.
jeeted to catalytic hydrogenation.

3. A process aceording to alaim 1 or elaim
2, in which from 2 to 4 gram-utoms of chlorine
are troduead per mole.

4, A procuss acoording to any one of the
preceding claims, in which the final product
is subjested to solvent extraction for the
removal of constibucnts of low pour point.

5. A process aceording to claim 4, in which
the solvent used is & hydrocarbon, a chloro-
hydrocarbon, so oxygen-vontaining organie
compound ar a mizture thereol.

6. A procesa according to any one of the
U ing claims, in which the reaction period
Yor the dehydrochlorination iy more than 10
hours.

7. A process pecording to any one of the
preceding elaims, in which the reaction period
for the dehydrochlorinetion in from 20 to
40 hours.

8. A process according to any one of the

preceding elaims, in which the dehydro-
chlorination is cleeted by heating the ohlori-
nated hard paraffin ‘wax at a temperature
within the range 230°-320°C. in the presence
of activated carbom.

9, A process aoccording to any one of the
preeeding claims, in which the hydrocachons
in the hard parafiin wax used as the initial
muterial, have boiling points above 450°C,

10. A process for the production of o
fiexible wax from hard paraffin wax obtained
as o product of the eatalytie hydrogenation
of carbon monoxide, comprising chlorination
and subsequent dehydrochlorination sub-
stantislly as hereinbefore desoribed.

11. A process for the production of »
flexihle wax from hard paraffin wax obbained
us & produel of the ocatalytie hydrogenation
of carhon monoxide, comprising the suvcessive
Rtlffg of chlorination, dehydrochlorination
8

hydvogenation substantially as herein-

before described.

12. A process for the production of a
flexible wax, substantially as hereinhefora
described in any one of Exumples I, 2, 8, 4,
5, 6, and 8.

18. A flexible wax whenever oblained by
the process claimed in suy onc of the pre.
cading nlaims.

14, Paper coated or impregnated with
the wax obtained by the proocess olaimed in
any one of claims 1 to 12.

15, A paste or polish containing a2 wax
obtained by the process olaimed in any one
of claims 1 to 12,

EDWARD EVANS & (0.,

14-18 Tigh Holborn, London, W.C.1.

Agents for the Applicants,

Belfast: Printed for Her Majesty’s Stationery Offive, by The Universities Press,.—1936,
Published at The Patent Office, 25, Sonthamyrton Buildings, Londen, W.C.2, from which
wopios may Do chiained,
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imore temperature-resistant than those obtain-

15 parafiin wax derived ffam perrolenm, have able with pure normal :lab paraffin wax, 60
considerably higher melting polnts and a  the se-called "micvoervstalline” waxes mowst
substuntially greater hurdness. These proper-  generally be used. Waxes of this lkind may
ties are very desirable for wax-impregnated be recovered from certuin petroleum fractions
paper. Unfortunately, these so.called hard Dby relatively costly processing methods.

20 purslln waxes obtained by mesns of the They have pour points of from 70°C. to 65
catalytic hydrogenation of carbon monexide H7C., and penetration numbers at 20°C.
exhibit an extremely high brittleness which which generally lie between 3 and 20, It
renders them suitable ondy to o very lmited  Is kpown that the corresponding vahes for
cxtent for the impregnation or costing of normal slab pamsiin wox lic between 50°C.

25 paper. snd 53°C, and 10-20. respectively. Wheu 70

The Hexihility of waxes may be determined determining the flexibility by the method
in the following manner: A black paper strip  hereinbefore  deseribed.  wvalues  of  the
is conted on both sides with o film 0401 mm.  whiteness of between £ and 10 are obtained
in thicknessz of the paraffin wax to be tested. depending upon the type of wax tested. .

40 This corresponds to a guantity of abour 15- Owing to their higher melting points, these 735
20 grams of paraffin wax per square metre Inicrocrystalline waxes are more temperature-
of paper. as is most commonly applied in resistant than normal slab paraffin wax.
practice. The applieation of the coating to This temperatura-resistance may be dater-
the paper is effected in the laboratory by mined by o simple method. For this purpose.

35 o process similar to that which is used in  » paper strip 18 used which is costed with 80
commercial manutacture. The coated paper the partienlar wax. In order to simulate
strip ia stretched from both sides over a  aotual service conditions, it is expedient to
rotating mandre] of about 2 mm. in diameter  use the wox flm which has previously been
with the two cnds moving severwl times subjected to the fesibility test. If water

40 vertically up and down. Depending on the of rising temperature is allowed to act from 86
brittleness of the paraffin wax used, the wax one side upon the paper strip which has
film on the paper will be ruptured to & more Dbeen coated on both sides with wax, it can
or less high degree. The measurement is  be observed that wuter drops will commence
effected photometrically by determining the to pass through the paper at a certain tem-

45 hrightening developing upon rupture of the perature. This point will herefnafter be 90

[Frics ds. 0d.]



