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Wax Aoids and Emulsifiers from Products
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. by Dr. H° Velde - '

- The: primary products or the synthesis process are known'
to be suited in very special menner as rew materials for fubure
chemicel conversion 1) 2). Here mey be mentioned the polymeriza-
tion of unsaturated gas oils to valuable naphtha, or their

_.conversion into elchols, furthermore the aromatlzation of _ﬁ[M,;g
individual nephtha fractions, ‘polymerization of unsaturated
naphtha to lubricating oil and catalytic .cracking and rerorming,
especially of gas oil, for the production of high octene
gasoline. All these reactions -are—favored-by-the-uniformity-—
of the primary products and their. extraordinarily small oontent
of sulfur and resinous materialo :

‘ "o these reactioas—which ‘already have “beer at “least
' partially carried out in large scale operations, belongs also
 the catalytic oxidation of paraffin—scale with air 3), 4) and .
5) from which result as the main product, high: molecular fatty acids
~ in the soap fatty -acid region. "By paraffin. scale 'is meant the
fraction of the nrimary product boiling ‘above the gas oil range
_.and_having en end point of around 450°. In a normal pressure
synthesis it ocours as a- residue "in_the fractionation of the‘ ‘
condensate 0il, while in medium pressure synthesis 1t must be
separated from the ‘hard paraffin fractions by means of a special
vacuum distillation. ‘The fatty acids resulting from thils oxida~
$ion owe their suitability for use- nartioularly to the favorable_
ﬁlongwaxtended ,,,,,, straight. chain. form and tn. the uniformity of the
paraffin.- Uniformity here is equivalent to ‘the ‘complete absence -
of. oyolic hydrocarbons, epproximate absence of branched peraffins
and very slight content of olefins: which disturb the. oxidation.
The structure briefly described for oararfin ‘scale 1s also valid -
for the high melting paraffins, that is, the plate paraffins with
~a meiting point of around “and the Jard. 1 . -
~‘hardening point of around 909, Both nroducts represent valuable
‘initial ‘materials for- the" industries which refine:. and use.
~-paraffins end- wexes,-since they differ- from. natural: paraffins
by quite oharaoteristio proporties’ for example, ‘the plato o
—wparafﬁinmismpart1cularlngﬁpxl. 58, _while the hard pareffin is
“distinguished; "in ‘addition ‘to-its: ‘heretofore-unattained. melting
point, by & hardness which 15 extraordinary fo 'rfin,,,
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‘here by hardness is meant not melting point but the true hardness,
that is, tensile or notch strength which, in general, 1s rsasured.
by a nenetrometer 6) and is also reported as senetration number.
It is this pronerty particularly which brings the hard paraffin '’
into close relationship to some natural waxes. The refined hard
paraffin is, therefore, also designated as hard wax which to be
‘sure dnes not agree with the common definition of waxes but secems
justified because of its properties. The cause for this wax~ ,
like behaviour is probably %o be sought in the high meen moleculer
welght which with a hardening point of 90° lies at around 600-650 -
enrresponding to C40-C4s, although the crystalline structure
peculiar %o paraff%ns is naturelly not entirely surpassed and
thereby a certain difference from natural waxes results—since
—anaturalawaxes:havetefmicrocrystallineigtruqtuge,3,,_j;*:;z,Tﬂﬂ

. In the wex and peraffin industries today peraffins

with melting points of 50~70° are frequently designated as

hard. paraffins 7) and for designation of synthetic paraffins we
must use some expression such-as extra hard or super hard paraffins.
Instead of these I should like to.propose the designation '
Shard-paraffin"-for-the- areffins.melting. above 80> which, according
$0 the work of Pichler 8), can go as high ag melting points of

130° and to give the paraffins melting from 50-80°‘a designation
such as, for example, "middle paraffins” so far as special %erms
are.not customary, as for example, plate paraffin-50-52-etcs By -
this distinction an essentlally clearer scparation of the types

of naraffins is obtained while the question may still be left
_open.as.to. the place in this scheme for inserting the term
ceresin; for which a more sccurate definition also would be highly
desirable. Recently some work has been done on this at another. .
place 8)s . i b N - »

. ~* The previously mentioned physicel réidtibnShip with
“the waxes._caused us to examine whether 1t was not possible, by

way of chemical treatment, o inerease the wax-like provertles
of .synthesig paraffins so that compounds chemically related %o
the true waxes should be prepared. Alr oxidation 10): produced .
such a profusion-of_oxidation products like aclds, esters, alcohols,
ketones, ebte. that it was not possible 1o arrive at individually .
means and using agents which give off oxygen to obtaln almost . -
pure wex acids, Thereby we were able also to prepare emulsified
qagentswwith:quitafspecial;px@pﬁiﬁi§§Q§§§;§§§fWéx“élcbhOlB“araff";p
availébleﬂto;usfsoithatfwe;oan‘advancexthe"tfhé“ﬁhéﬁiStrY”Of‘WGKGS%*

WQM¢ﬁA$ﬁthis;§ognnngghﬁpgféﬁﬁiief%ih¢&¢Qtiggfis;daéixabla%'
éttér“undérstanding5pffpé@pralpwaxesgll)ﬁmghsir;prgpégﬁigg;
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“and composition. As waxes are designated the solld or 1iquid
natural products which are meinly eésters of high moleculer
fatty acids--the wex acids--with high nolecular alcohols-=the
wax slcohols, Vexes can-be—classified according to various
principles, for example, we may distinguish solid or liquid - -
waxes, enimal or vegeteble waxes and also hard and soft wexes.
The best known natural waxes are: beeswax, carnaube wax, .

_candelilla wex, wool wax, spermaceti, monten wex. . '

" The utilizetion of waxes is .influenced by their physical
properties, which are agein for the most nart dependent unon
~their chemical composition. Three main fields of application
can be distinguished: - (1) surface protection, (2) emulsion
formation or improvement and {(3) reguletion of the consistency
~ of vestes and-salves, The sultablility for surfece protection
can be derived from the origin of some waxes, for example, in the
case of carnauba wex which, of course, in neture is a coating
.on' the leaves-of.a palm tree end is used industrielly for ... .
like properties. Particularly characteristic examples for use
2 are wool wax which i8 kmown in its purified form as lanolin
and for use 3 beeswex which also acts ‘as emulsion improvers—

. - Certain common characteristics cen be noted inthe

properties of the waxes; these are a conchoidal fracture, miero- .
_crystalline almost amorphous structure and es particularly
important teehnollgical property, plasticity which, of course,

lies far below the melting point.
~ Concerning the chemical composition of waxes the
following cen be-said: they. are, as already mentioned, pres .
‘dominently esters like the fats but differ essentially. from-the
‘"fatS”throughWthe”fact“thatstheyfcontainmnoﬁglyoefinémand~thatfmw
they are resorbable. They are also. apnreciably more complex in
'structure, that is, they contain free acids, alcohols and hydro-

‘carbons whereby the purufication of the fabty acids or rather
wax acids, -whlch has more than seientific interest, is made mueh.
‘more difficult. The composition of beeswax and carnauba wex, for
iékémplegwis‘the’fOIIBWing:*”ﬁééﬁwaxfis“ﬁrinc1P511Y7th9“m91issylfff‘
~e$te:gbrxpalmiticracid‘and'free-earotic acld in a proportion of
86:14 but it also contains free melissic acid; free melissyl '
alcohol and:ceryl alcohol end rround 12% paraffin hydrocarbon,
hbside”Véridﬁsfother“substancesvin;smallerVamounxs;-cargaubauwax_
‘consists mainly—-or— ' i o53-0-

addition, contains,frég cerotic acid, carneubic acid, ceryl

alothl;,myristic;acid,bmaliSSyl.&;cohblpéﬂﬁﬁﬁmﬁ;;}@mountSUQ?;
hydrooarbonso bk o

e acids mentioned are "ohemically speaking”
a- Patty acids-end-thus-ere. homologues.of the. soap.

}5€%§f§c;ds@jfﬁi”“ﬁi&h“ﬁaréaﬁlafﬁfﬁttyfaﬁ1&sﬂfgtfpresentsia
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generally understood in the inéustry'soap'ratty'acids,»thatwis;
acids which lie. in the molecular range of around Gy5-C1g -
and which ere suitable for the manufacture of goans. 'Begdreﬁ .
paraffin oxldation was carried out technically, they were obtained
only by the splitting of natural fats, for example, from tallow, '
palm oils ond other fats and olls. S R
.. The counterpart of the'soap,fatty_acidshin the molecular:
renge above Cpg-are the wax acids—12)+—The-most—importentwhlch
are cnntained n_naturaliproducts‘are:__1ignoceric-acid, carnaubic
‘acid, oerotic acid, carboceric acid, montenic acid, melissic
acid, myristic acid, to which the corresponding alcohols belong
carnhuﬁil”ﬁlcohol,'ceryl aloohol, montanyl elcohol, melissyl
-ﬁhlcbholﬂandfmyriéYréaalcoholcthheaessignment,oibggrbqn;pn@pgps;;
“to the individual aclds is not entiraly clear, for example, for
montanic acid Cag and Cgg, for Cy “both carnaubic and lignoceric
~ acids are assigned. These. confusions occur as a resull of high
molecular weight and the long hydrocerbon chain, since not all
reactions can be so simply -carried out as, for example, in . . . -
the case of the snap Tatty aclds. TFor instance, this is shown -
»»»»»» particularly unfavorably .in the.saponification of esters, in thai

%the carboxyl group has only a very slight influence upon the entire
‘molecule. The high molecular weights produce such high boiling
.points that even. vacuum distillation of the wax esters 1s - .-
practically mo longer possible, and that jof the-methyl esters
‘is only possible in high’vacuum 13). A further result of the
long paraffin chain is particulérlwaOr“paraffins;~an'1ncreased
‘difriculty in solubility. All these properbies, together with
“%he previously_mentioned”complex strucﬁﬁre“othhe“waxes;ﬁaffecﬁrx
+the puriflcation of the -free wax aclds so greatly that, toa -
‘large extent, they.have been diselosed only through the oxidizing -
refining with chromic acid from crude montan wax, that is, from
" wax acids obtained from e natural product 14). Ve have now been
‘guccessful in preparing from synthesis -paraffins, completely .
””éﬁﬁiﬁafib”WﬁiféGidéiwhiahwaisowcanehe%esterified;athefeste:ificaaw
~5ion cen then be undertaken with sny desired mono- or polyvalent
“aleohols ‘so thet wax esters witi quiteﬂdiffarent;consisteheiesw¢
are nreduced.. -However, the higher thé‘m01eeu1ar‘weight;gof:the~
‘mdnovalent'alcohol‘used;iSO‘much,thelharderfgre;Fh?,98?9?? Lo
obtained—thet-18-they-ran * 80 much more closely the
propertiesﬂpf‘carnaQDQTWﬂx;?V“‘”“f“““7”ff”77?"””‘7””””““?”"““"

Uy tn the present in a technical series of experiments.
o pFoduced two different products, vex acids l.and 2. .
iffer from one another essentislly in melting polnts, .
o v hapdening-point-of 800 and wex acid 2 & harden-

‘Bt 1t-40-50% unsaponifiable..

we ha
“wak_acld ) -has-a-h

“ing ‘point-of 45=50°." Bof
‘in:the.form of unchanged para

tain-gbout-40-50% uns
.The:neﬁﬁféliﬁﬁﬁiﬁﬁfp?f§915f
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numbers can-be- adjusted accurately according to the. purpose of
application' in-general, they are maintained between 70 and 100,
~the*sapon1fication—nnmbars—then are between 80 end 110; the
content of unssponifiable also variss somewhat. In both '
products, in’ addition to paraeffin, there are completely saturated
aclds aince the iodine numbers are about 2-3. The color is
almost white, and hardness, particularly for wax ecid 1, is

very high, the penetration numbers are within the range of hard
paraffin at 5-10; wax acid 2 is anpreoiably softer and more
_similar 1o soft wax, .

The aforenoted technical data will be’ supplamented
by the nroperties and the, oomposition of the pure wax aclds
which we prepared from wax acid 1 and studied more accurately.
They sre designated as wax acid 3 eni are practically paraffin

-.free... The. harden_nc point.is. 90 -and.the. neutra1izatinn,number
145-150. .

In the 1nvestigation which we undertook, it was found
that the-acids are nredominantly mixtures of saturated aliphatic
carboxylic acids essentially over Gz » having en averags C
number of around 25-30. The separstion into individual units

~is-extraordinarily difficult; even-with the -aid of vacuum--
distillation of the methyl esters at, for exampia, 0.5=1.0—
Torricelli, it could not all be distilled agide from the fact
that naturally the boiling. no1nts_nr_thﬁ~mzthgﬂ_ﬁstars_n£_tha.ﬁ
wax acids are sStill not known completely so-that, during the
distillation we were .forced.to.choose.the cuts 8o that as far .
as possible the fractions contained only two ecids. - So far as
~we-are-able-to-summarize-here,-about-10-15%-of-the-aclds -are—
_in the molseular range of less than Cyq9, about '45% lie less than
, 027 and 60~62% less than Cg Since it is not possible to distill
further than up to 280-300°, in the distillate with the vacuum
stated only about 055 is reached° ‘The melting points of" the
fractions, since they are a matter of nirtures, do not agree -
mcompletaly with those of the normal acids 15)6 Via HlWays” found "
In a C fraction a hardening point. of 69 and‘melting noint
of 700, whi%e ‘carnaube ‘dcid, which is primarily o C,, acid has™
.a herdening point of 67-69: and a melting point of 7“050 For the
“eerotic acid from be sw&x a melting point of 78-790 is given R

ve found a melting point of ?6° Tha meid mixtures also arrangs
_themselves quite well in ‘this. scheme although the. hardening '
.point.end the. melting point. for. xaxyacid 5.a% 90 and 190
_respactively are very high. Apparentlymthe hlghest melting
fractions, as 1s also the case in. hard’ vaxes, have a- definite
winfluenoe unon he.. ‘end.- melting point. By vﬁ“iatiéﬁ“ﬁf the
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_reactlon conditions, even higher acids can also be produced, .
for exemple, a mixture with an avarage of €35, whose. hardening
point is 105° and melting point 117°. For comparison with -
the wax acids prepared from crude montan wax by oxidizing
refining.and in comparison with refined monten vax, I should
like now to give the flow and drop points of the acids.

=

‘Flow Drop . Hardéning Melting
| Point - Point Point -~ _Polat.
tox sedd from . - o L
Monten wex -~ 81° . 8" . . 48° 85°
Refihed Montan e |
wax ) 72 . 12 91
‘?ﬂ&ci&’a S :_', '_ R AR T sz i R —/ B
Cgg=sg . 100 101 - 90 109
Cos _ 108 109, 105 117

It may be seen that here’ acids are presant such ag -
have. never. before heen produced with these .molecular. weights,
“because—suc : ; 4 agtue c -in
nature. At present we are occupying ourselves with the ,
separation of the acids still further by other means so far
as they are above Cmzg. Even though it is only dirficultly
possible to arrive at very pure individual compounds, yet:
the preparation of binary mixtures is sufficient to Five a
prelimlnary eharacterizationoHWWNMMWMWMWMWMMWMWW

' Lyhproducts are contained in the wax acids only 1n
very slight amounts, which is evidenced through the fact that
the proportional number 16), that is, the vproportion of ester
number %o acid number is extraordlnarlly small, it is ap»-

_wproximataly 0.07.. It may probably be assumed that in our wex.
acids we are dealing with seturated and predomlnantly stralght
chain acids with seant content of-branched compounds, -This
‘may be concluded, if one disregards the melting poinq from
“the great hardnesa in cofibination with the small lodine number
‘of about .2-3. By way of the wax aclds the previously\mentioned
‘wax alconols have alsSon Deen rendered. @GCass . ,
of the acids can be carried -out in dlfferent ways and leads to.
products with very low-acid-and. saponlfleatlon numbers, but with
“high” ‘OH-numbers-which are-oomparable with-alcohols such as. o
‘myrisyl or melissyl. .We obtained from wax acid 3 the- following‘
-aleohol:.  neutrelizetion number 15, “gggonification number 20, o
B ‘number--140,*- The- hardeningwpoinx*is 8600 Ehe melting poin ‘102
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 For wax alcohols the rollow1ng melting point data are Tecognized .
17)5 Cpy alcohol 779, Cpq alcohol 799, Cag aloohol 850 ’

— . Vle see here also that the alcohols which we prepared
come within a molecular range concerning which heretofore very
1ittle informetion is available. More particuler details
concerning this and concerning the properties of the esters,
which therefore correspond to the true waxes, . must be post-.
-poned for later work. Up to the present, in any case, it is
shown that their properties such as plastieity, oil- absorption
'and 0il comblnlng oanaclty corrosponﬁﬂcompletely 0. natural waxes.

Sgarting from the wax acids we have also developed
emulsifying sgents which show quite characteristic properties.
.. Perhaps also some general remarks concerning emulsions may be
" mede here. - By—an~emu131on “is-understood—a-system of two llquids
18) which are not miseible with each other or only slightly so,
or a system of a solid substance and a liquid, in which one or
both 1iquids or the solid substance is present. in a state of
very fine subdivision. The solid-liquid gystem l1s designated
- _as a suspension but in the following,in all cases insofar as a
golid liquid gystem is concerned the expreSS1on emulsion is -
used;—except—for thosecases

bodies, such as, for example, soot or kaolln,are oarticipants,
whose emulsion-like product to a suitable degree retains the
aesignation "suSpen51on" In general, also there is mention of
dispersions 19) wherein according to particle size we have
coarse dispersions, emulsions, and colloids. Imulsions oocur
_when.the. particle. size 20) _emounts—to around 10~%cm. while .
colloids have perticle size of about 10-5-10"7cm. Further
differences butween emulsions are these: that emulsions are
visible microscoploally while ¢olloids can only be resolved in
‘the ultra microseope. Certaln phenomena which can be observed
in emulsions, for exemple, change in consmstency upon sﬁorage .
O~ thlckenlng, indicate.plainly.that. some: nroperties of colloidalmw
systems are also present in emulsions. :

R An emulsion, theroforé consists in that either 8
solid body or a liquid is finely divided within another liquid.
‘The finely divided substance is called the disperse phase and. .
the extornal liquid is the closed nhase or: disnersion agen\‘io

e Hore We are 1nterested orimarily An. emnlsions An. which
water” 13 ‘one’ ohase. “Here we-distinguish- esoentlally two. types
21):  Emulsions .of the tyne oil-in-water, in which, therefore,_
~water*iswthamexternalwphaae,nandwemnlaxon g.0f the type water=

=011 in whieh mmiswthw externa phases
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- These types of emulsions are basically different
Trom each other since thé external phase always decides-the
essential character of the emulsion 22), that is, an oll-
in-water emulsion always bears the essential character of an
aqueous liquid, while a water-in-oil emulsion is .related to
oils. In this case oil designates not only fatty oil but
quite generally also mineral oil, thus, for example, lubricating
oil, paraffin-oil or turpentine 0il, test naphtha and the like.

' Now if two immiscible liquids are mixed together by
violent sheking, for example, in a shaking machine, the liquide
become very finely divided and a temporary emulsion is formed
which separates again after the motion 1s stopped because of
coagulation of the partieles 23). . = .~ =~

Flocculation is a result of surface tension or inter~
facial tension which causes both liquids to have a tendency to
_form the smallest possible surface so thet the drops run to-
gether. If a third-substance is-added-t6 the system before -
the shaking, which substance lowers the interfaclial times be-
tween the liquids sufficiently, the emulsion state cen be
maintained through the formation of adsorpbion £ilms in the
supfaces for as long as.is. desired under suitable conditions.
Such substances are called emulsifiers. In order to have the
desired effect, they must be soluble'in either ome or both
nhases or at least must be wettable. In the oil and water
system therefore the emulsifier must—contein either hydrophilic
groups or must be phydrophobic or lipophilic, that is, the oil.
. attracting fraction must be so great that it is solvatized by -
0i1-24). It is therefore understandable that the emulsifier
“determines in general the type of emulsion. ~ On the whole the -
statement is valid 25) that a water-soluble emulsifer favors -
emulsions of the type"ﬁil?innwéter;fﬁﬁd'an’6ilzéolubla*emulsifier'
produces emulsions of the water-in-oil type. Thus, for example,
with'a1kali“30aps—ara—obtainedwemu}siona—of#the—oil*&n~water
type, and with oil-soluble soaps having two or three valent "
cations, for examnle, aluminum,-caleium and magneslum soaps, the
water-in~oil type are produced. As a further example, it may
‘ba ¢ited that the oil=soluble wool-fat-alcohols-favor emulsions:
of the tyne water-in-oil, while the fatty aleohol sulfonates,
‘which have been made water soluble by the introduction of the

S0zH residue, egain produce oil-in-water emulsions. .

—Aside-from-the-t¥o-0f_amu t 13 of importence
whether liquid nr paste-like emulsions are obtained. Here

the relationships are not yet so clear that they can be set
down in generally velld statements. It 1s really. suroprising .

how 1ittle11§“gpundfin‘ﬁnex11térq§g?ggcoﬁééfﬁihé”%ﬁié”fiﬁldfWhich*
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yoet is of very. special interest to industry. For example,
‘the following questions need clarification: (1) Vhy do tri-
ethanolemine sorps in general produce liquid emulsions while "
with alkell soaps pasty emulsions are obtained%® . (2) Are
there individusl types of emulsifiers which produce liquid
emulsions or is the entire emulsion, that is, the composition
of both phases, of significance? (3)  Is 1% possible, by
a mechanical treatment which causes an increase in the degree
of dispersion, to influence the viscosity of the emulsion so
that with the same composition liquid or.pasty emulsions result?
In general, these are questions concerning viscosity.of .
emulsions which undoubtedly are very closely releted to similsr
problems of colloid chemlstry. - : R
These general statements on emulsions and emulsifying
agents should précede the detailed discussion of the emulsifying
agents which we developed from the wax acids.—These present
*diffeféntaépeciélQCharaetaristieSiﬁhgniggﬁpgred:witthreviously7k
known emulsifiers. It may be especially emphasized that, as
derivetives of the wax seids, they are completely fat free
‘and are also free of such substances as cen be used in the faitly
acid synthesls; they ere, therefore somewhat in contrast to
nreviously customary emulsifying agents which are based almost
exclusively . on a fat materiel, for ezample, rapeseed 0il,
stearic acid; olelc acid, ricinoleic-acid-and-the-corresponding.
fatty alcohols and their conversion products, or on obher
natural substances such as lanolim; maphthenic-acid-from
mineral oil refining, and the like. Accordingly, in a certain
sense they represent -something new and, therefore, render the —
Jpropert'i'eS""GO" be" ’discuSsed"' nore closely sxplicabl“e‘ e

M""‘”'“""‘M7""f"'Fi':'t"“"'a'ix‘t“f"fi}lf'it'é”""“i‘.’éi‘Jh'ni’c‘a‘Zl;"‘('i’s_lter":’s:i:il:l‘“‘~'tJe‘--*-‘e7:1)la:lned-a~~~-~-"v\"le;-v\;p,p»-,»w

4+i11 now, have developed three emulsifying agents which cor-.
- yespond to the three wax acids mentioned.. . They. ere designated
as emulsifiers 1, 2, end 3. lpulsifers 1 and 2 have been
developed from wex acid 1°or 2 respectively and like the labter
gtil1 contain 40-50% unsaponifiable in the form of unchenged
‘paraffin. Gmulsifier 2 has & hardening point-of apound 50O -
and” emulsifier 1 has a hardening point of ‘about 90°. ' Imulsifler
‘»8-iSfpfepdféﬁaffﬁmfwéifGéidfs,fandflikefthe”latteréis»praetiegllya
parafiin free, the hardening point is around 90-95". Bmulsifiers
1'and“5‘arefdisﬁinguished~byfauvery.exﬁraqr¢ina:yﬁhardnessou

ossibilities of ‘application of -
4influenced by the long carbon
13 tho-veason why thoy, lalthoueh

-~ . Thne properties and p
_the emulsifiers are definitel
" chain which theycnfaln. Th
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basically hydrophilic are still oil~soluble and thereby make
possible the nroduction of water-in-oil emulsions, The hydro~
philic character is the reason that they are capsble of ab~
sorbing water in appreciable amounts with the formation of
stable emulsions of the oil-water-type without thenselves
being water soluble.; The emulsions are produced without further
addition of alkeli. They are always pssty in form, even in

- the presence of aporeciable amounts of liquid in the form of
01l and water. Concerning the production of liquid emulsions
which resulting directly from the wex acids, there will be
occasion to speak further hereinartere, 5

, As a result of oil solubility together with a hydro~
nhilic nature, therefore, ds already mentioned with our emulsifier,
we cai produce both water-in—oil and oil~in-water emulsions,

The principle that the emulsifying agent alone determines the
type of emulsion can therefors no JYonger be malntained in its
general applloation. It must be supnlemented by a settlng

forth of the composition of the entire emulsion, This statement
may be clerified by two examples for emulsions of different
types:- (1) A typical water-in-oil emulsion is obtained from
—the—following mixture: —8% emulsifier 3-17% of-any-suitable———
.wax paraffin or ozokorite, 45% of o0il, 30%. water..m(a) -A-typlcal -
oil-in-water emulsion for the follow1ng mlxture. 8% emulsifier =
3, 17% of any desired wax paraffin ozokorite, 8% oil, 67% water. .
Both are pasty and of simllar consi tency. . v

It s enlightening that it is elso pos sible to pre-
pare mixed emulsions in which, therefore, oll as well as. mater
will sccur.as.the disperse.or.closed phase... _This.cen be ..
proved among other ways through the fact thet emulsions. oan
‘be produced which can be colored with wager-soluble end also
with oil-soluble dyestuffe thus simultaneously with water soluble
methylene blue and a ludan dye. To be sure, mixed emulsions .
have been previsusly described by di Perent authors, among
_others Kadmer-26). and.particularly. by Clayton.27).who.in his..
well known book on the theory of emnlsions also mentions mixed
“emulsions but in tha% case two emulsifVing ‘agents always to bs
“added one of which effects the 01lwwater emulslon and the other
‘water»oil emulsionnno BTN -

" A'further result of the constitution of ‘the wax acid
«1s that the enulsificrs even, in the acid range have very good
Cemlsifying detions,  We we > ‘able, therefore, to regulate all

“of then S0 ‘that the pH' valu ”ffthe emulsions’li‘e below 7,
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in ; eneral, between 6 and 7. TFor most purnoses of application
of pasty emulsions, this pH range is ardicularly desirable.

In the section on the use o emulsifyin; agents more will be
said concerning this. » . _—

In connection with thls & livtle more con be. stated
eoncorni g the production ol ligquid emulsions. As'nrevirusly
stated, the emulcifiers src only sllchtly suitable, for this
purpose, preferably the waw acids ars used snd narticularly
thnse which ere free from paral®in. In the menner similor
%0 that with soep fatty acilds, liguaid orulslions wlth trietinancd-~
amine are »btained in the pil venge of adbout 7. For certain

purposes. the emulslons must lie-1n the slkaline renge; this 1is
also possible to adjust vwith the wax acids, if “she saponifioca~™
tion is done with alkali percticularly with notessium hydroxide

or potessium carbonate. 3y the addition nf sn amount of clkall:

- greater than that which is nccessary for noutralization, emulsions
are obtaine! which are semi-snlid o fluid aeccording to The

amount Af water end can be dlluted with additlonal water withe
out oreaming. An sxample will be riven loter for this also.

T )

. ,FLWTQmexplﬂinmﬁhe,pnqnomﬁna'which,ure;éonnected with
the production of solid ani fluid smilsions; using emulsifiers
“and wax scids, very comrrehensive experiments were necessary,
‘which, moreover, have not as yeb been concluded. The properties
of the emulsions verse only understanicble im-the 1ight of ‘the”
_previously general explemetione. * For ememnle, Tor fluld
emulsions with completely saponified wax acide’, a8 hag alreddy”
been .stated-for pasty amulsions with emulsiflers, it has proved
_frue that the alksli salts of the wax acids are no longer soluble
_in tater not even in collolisl fora ss, foxr examplo, aré-the——
alkali salta of the somo fatbty acids; shey are “Yransformed
.into.a. sort of emilsoid-colloidal solution which is stabilized
by “3xcess alkali. The relavionships arve quite complex end are”
meade rore difficult throuch the difficulties of the experimental
investigations; in paxtlkn0wnﬁmeth0ds;bffihvestigation‘haﬂirirstn
o be rovised until they.were &pnlicsble o the high-molecular
‘substances; in part reactlons which of themselves ore casily
aocomMpLLSNed, (aG. GO ha Carigt TTu vnas — add-Llo
4n order to atbtain the deslred rasults.
;ofw%heﬁwax«ﬁci&sLﬁnd\emuls1fierﬁ;aresgnge&;uupar

;co'CSrningwWhioh@moréfWiil;begsaidylaﬁﬁxnx

-~ by

*The high melbing polnt
tioular dirficully

" 'tne hardening points of wer.acids ) end 5 are 80 and
B @Very'caaa%muhaﬁ@TBT@?fbﬁfGrﬂfamﬁlﬁif%cﬁf@
d”tb“te“heatedfiﬁfor&ergtoaﬁeuahg¢amp1a._.
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solution in the-other non-aqueous constitusnts—or-the-emulstons
However, it has been shown that sasponification also must be '
carried out in this temperature range in the-prodiction of 1iquid
emulsions since the wax acids do not react sufflclently quickly
with alkeli at lower temperatures; for the same reason it is
necessary that the saponification be carried out with very
highly concentrated solutions, since only then is completas
saturation to be reached. Tor emulsifiers 1 and 3 from the
corresponding wax soids, the same holds true for solutlions,

‘and corresponding to the saponificatIon temperature, the tempera-
ture for emulsification must also be selected very high,
Naturally, there will be caeses where these high temperatures
are not applicable; then, however, in most cases, wax acid
2 or cmulsifier 2 can probably be used. However, where the
high temperatures are not anpreciably injurious, they sisnify

=n9-hindranes -for-the-use of-wex-scids and wax emulgifisrs =
boceuse it is not a matter of the tempersture of emulsion

_fgrmationw—bux—eniy—hew—the?emulaionshbehave—at—iowar—temweraf’
Tures below the melting points of all components; that is;, ;
whether the solid substances are crystalline or emorphous,
whether they have plastio properties or immediately become
solld below the melting point. : , e

‘For natural waxes there have been determined as
varticular’ - characteristics: smell erystalline atructure,
conchridal fraeture, great plastlcity.in contrast to the. larger
crystalline pasraffins. It. has now been proved. by microscopic

- 8tudies thet the wex-acids differ in crystalline structure -
appreciably from the paraffins and they elso present marked

»«oonohoidalwfraotureywmlnwparticuiarly“decidedfdegreey“however;

- the emulsifying agents end especially emulsifier-3-show théese

. phenomena. They have, therefore, been designated quite dif-
~ferently from beeswex substitutes. 1% 1s therefore understandable
if they act in emulsions with s smoothing and equalizing property.
So far as we have studied our wax aleohols and Wax esters, |
-they-show-thesequalities-in—increased-degres: ~These entive
questions, however, should first be postponed and should await

Je—

a-later study, -~ oo e o
o ]]Nﬁﬁvas‘it‘iauaesifed t5" study more thoroughly the

44 1y

. Q88 $ (5 O ) () $ks =P, S W) L3 & & =
ovident that ‘only smell selection of them ¢an be ised, which =
must be products- capable of controlled addition.  The wax acids,
‘partioularly because of® thelr structure which ls comparable to
“that of montanic acid, can be applied at practically all points
‘%o which refined montan wax and the aclds prepared from crude
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_montan vax by refining can be wesd, The smulsifiers, as ;5';
‘evident from thelr properties, aera suited to replace & naay !
points the various emvl iflers bulls up from a fat bﬂﬂ&S,“m'
}
in the first plece WELL be d.gcudsaﬂ'such products as
now play a very important naré and rartially ave even usod in
Clarger amrunts and with Improved "OU’PblGSo Eirst will na o
diseussed the production of lubrive ilag T
Colls.  lLubricating greeses 28) conslist of mlxnaros.ol :
snaps with lubricating oil srd o liuvile waler: thay can be
eonsidered as very coneentratsé elulsions whleh have & .gole
like structure. In their nanufaciura. fUTmL“Ly nc*;ral “tq
“and fatty acidg Sogether with crude and yeflnad m
weres useé “oxeiusively end the sapoalfication war IRV
neinly with sodium hyurowiaa or lima: The vu>Jnt of Tel 6%
1acty acid or wax Wtib ) AN avITILE Ry % )uu.ur*'».wb Idines :
greases can be eonsidered as wateid-in-oll emulsions and aligell
greases gs oli~in-vetey emulsieas. It has now teen shown thot
our wax peids, especislly way woid 9, are suited in particalerly
_good way 4 rep1due netural deu—JPuvaflﬂeG wontan wex in Ths -
manvfacture of consistent greases. Sines the wax acids cannot
compete wilth natural fets in prica, whe manulJﬁtuwnr will be
1imited to the produetlcn of aigh );Lced rreasses and can here
onerate with relatively enall ndditlons, whene vreﬁqeu Qe
obtained whlch are very good in cnﬂalﬂtencv wa“VIGH” gvey of
Low temperNuures show Paaurqala aging behaviour, and have
~high-£lov.and drop poinis in she ordex of mavnitvde of A&
.and above.  These greases unor: &, b;cduse oF u1 ght viaben _
solubility_of tha-segonﬁlLad agx noadl, due 4o the long enwbon
“srgoprdinarily @ood water "unetiant uanar&hyu
Harcin they oxceed bv fay; tAu nonsigsent gresses manuiactured -
from. netural fats.  In this 240X Pield way acids are not
merely-a-substiture: product,- ouu Shey..pare. the.way. LT entlre]yﬁ
new develonments in the nroﬂuctinn oz greasaes vwhich proo n
wnronertins ‘heretofore mkown. In the wesa ‘of cubting otLq RS K-
8 matter of the namufacture of very highly dilutable emulsions
in alkaline pll range in Lhe torm of oil-in-water emulswnﬁo »
Yhile Pormerly in th@ monufaciure s cubting olls predominantly
“Patwenntaining emulsifiers were -used LOL examn¢§‘ﬂaspsjf¥urxey*rf
yed nil, sulfonated Taps olld, whale oil or niher naturel produsts.
“gyeh-ag naphthenic seids, today it-is 1eCOSSAY b0 use. the. Tat.
fyegT emulairying agentg. o-Tar- aq nos sible.:5ince. navunhenic
acids oépur also. 0u7y s} »J;mihﬁd axitent and. do not ,dufvmco by
wfar»for«t,hewnaoesqmw LB *H'e‘.,len’&' inw Gu‘u%ln{"')ﬂ.lﬂg “91‘" rat

§
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‘ When wex ecld-5-is used as an additive, lu »rder
to obtain & osutting grease d4ilutable in any practically usablo
proportion, 17 parts of wax acid are used with 83 parts of -
-spindle oil, which is seponifiad viith more than the theoretical
‘amount of caustic alkali and to the-saponified wax-acil mixbure
is paded sufficient water thoit a cutsing grease of satistactory
congistency results: For gmu%sif*caulhn, a viell operating '
stirring mechenism ls necessaxy but not an emulsifying nachine.
Cutting grease can be was;ly dituted with normsl tan water and
produece steble nqnvcreamlnf enulsions having o pH around B8-8.3
which according %o Kadmer 1s quite sufficicat for worhing iron
and steel. XKadmer £9) ir his wool “Hachine Lubricatim" states
that the complotu epmlsion shounld have a pH value of 7.4-8. &
45 evaid sorrosion. . tvidenbly 1t is pcasible Zox the npurpos

»y £dd any sorcosion ““‘

»f incromsing eorrocion nrouﬂculm
to the dlluent water. I the webtor has a »srianent herdness
of more than g-10° , 1t must pE soltens’, zince—otherwise tho
line coaps of the falty aclds - ?L(i)1t.u6 and %he amulsion 19
destroyed. Since for the wro(wpb‘uu of eubting oils, ?attv
substapce 1s elso nesessary to the aaount af around 17 209
“8n: equivalent. amdunt ds. 131~aaﬂd by “_uze o% nhe wax ac'uu

Hepstofare fop the neanlasture of eu%ting greanod
we have used the greztest variety of “oils and have proved thet
in the selection of c¢ils onc is anaatrlanadn In Eéneralg it
may probably be said thet all oine, wnlch are suived” in
practice because of thelr nraporbhds for the menuzasture of
cut%ing greases.or. cutting olls, will vroduce stable non-
oreamlnb smulgions with Wax aﬂid e o

There is dcartv¢y 8 doux»u &4 the wox eaelds can also
be applied to tho manuiaciore of emulsion Iubr lcaclng oils and- -
. probably elsc to smuls slon ruby {caliing greases. Some expawiment
..show,for..examnple.,. ViLB6OUS. minﬁral O}L enulsions viith 60w waber
can be nrepareu with the pre stoat vasleby of mineral 0ily, Wilth
viscoaﬁtitas from low wp to very l The ﬁnhldLOnS obta red
‘are very sbable and even pfter Standi < por several weeks du
-not-separate. 4nto 03l ond vater Testd are in g raparetlun L0
atudy these wiscous mineral . C‘J emu!sinn Lo their use as
addiuives e} emulsion Jubricating oxlse By Al ETATLON T L%@n
alxa1l sontent, pesby. smulsions .can. b obbdinsd also with 505
“waler ‘anntent whwch have LA I ) ojnbd am Lhn ﬂiduw of -
“hagnitude af 00 u:.*”“m -

&

= “un&hev ¢1n16~ oL annliaatﬂﬁn mnxch 2t pVBsant qrn of‘
.great. significaite UL on-of-impregnaving aEENTH T
R Watarpfool‘fﬁbrgﬂﬂ aud paper, ; V“o’vorion "* carbonwa
-and - the oneninc . oS;QYG
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. A further very Amnmortent application ls as a sub-
stitute for stearic acid, %tallow ard other fats in the leather
-industry.- Here_ also. mixtures of the different wax acids can
be preparad corresponding to_ the intended nse.  Among_the fields_
of application of emulsifying sgsnts may be specially mentioned
those in which it is a matter of the nreperation of mixed
emulsions, since they may bring perticularly noticeable great
~ advantages in this field, for example, in the menufacturs of .
shoe dressings in emulslon form and in the production of pharma--
ceutical preperations.  0f shoe dressings it is known that three
prineipid tynes are distinguished: (1) pure oil dressings,

(2) emulsion material in the form of mixed emu151ons .and
(3) pure water dressings. O0il dressing consists essentlally
of about 25-30% wax component (including dye) and 70-75%
turpentine 0il-naphtha mixture. The emulsion product containe,
In additicn to these constituents, wateramountlng to from 30-40%
with corresponding decrease of thc turpentine oil-naphtha
naterial, while the pure water dressing contains absolutely
no-orgenic-solvent any more; but-is composed-oniy of wax and-
water. Fron well known facts emulsifiers are necessary for
stabilizing the shoe dressings containing water. Formerly
there were sufiicient emulsifying egeats avéilable and the |
proparation of water-in-oil emulsions or 0il-in-water emulsions
offered no difficulty; since, however, the majority of such
emu151fy1ng agents were elither direct derivatives of natural
fatg, ag for example m?gnbvium stearate, or had been nprepared
from natural fats or other natural products bv @ chemical - _
conversion, a large number of them hare dissppeared because
"""" With the emulsifisble waxes the
dlfficultieq o»f procurement increase continuously so that
‘the menufacture of emulsifying shne pastes- today offers-ever - .
inereasing difficulties. -In this connection, however, it should
“benoted that the manufdeture »f ‘enulsifying shoe dressing on
‘a mineral oil base nnght result under certain circumstances .
in an ennreclable saving of turpentlne nil end heavy nevhtha
which in thé manufacture of mixed emulsinns .enruld amount to
_several thousand tons of heavy naphtha in a year. Prerequisite
for this naturally, is that a fat-free emulsjfjlng agent .
"shall  be available which will answer all demands of industry.
Here our emulsifyin »agents could nrobably be introduced with
very definite. nrospect for success, sinee it Is not only poss1ble.
to produce the deszred slightly acid shoe dressings with thelr
help;-~but it~ also ~~~~~ is possiblc to control Jn mixed emulsions

similar to oil dres31ngs and in many ways can be treated 11ke
-011- dressings for examulo, in the matter of mackaging. The:
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production of emulsion shoe pasteg is  scarcely more difficult
than that of an oil dr9531ng, since it 1s possible to operate
with e relatively efficient stirring mechanism end in any
case does not require an - emulaifylng machine. ’ .

Also the preparat*on of emulsions which contain in
addition to wex and water 1ittle or no turpentine oil or heavy
~-naphtha,-that.is,-therefore, pure water dressings, is entirely =

possible and 11kew1se produces emulsions in the slightly ecid
'pH tange, but of the tyne oil-in-water . Whether such emulsions
are to be considered as shoe dressings in the customary sense
wls another question and is not under discussion here.

: Inthe shoe dressings also the emulsifier fullfills a-
‘double purpose, s1nce—on—the—one—hanﬁ*It—stabilizes the emulsions
and on the other, because of its wax-like property it possesses
qualltles giving luster, so that further additlons of polishing
-Wax- dcaxcplywhecome necessary,;gg%;;;£7a.-w,mv,

In the pharmaceqtical field the emilsifiers described
are good to use for the nroduction of pasty emulsions because
of thelr slightly acid character. ——~Here—there is also the .
further point, which may influence.the suitability of an -
emulslfylng agent, of the action of the emulsifier upon tha
“8kin. Tnvestigations on this veint have not as yet been
finally conciuded but aucordin" to present results it can
already be stated that any skln 1n3urr is scarcely to be feareda

: Summarlzlng, we can say. that the wax aclds developed
by us and the wax emn;slfylnr agents wex alcohols and wax
_asters derived therefgom are of appreclable importance since
in them Tor the £irst time is realized the idea of completely
‘synthetic waxes 30) which are synthesized directly from coal.
They represent, howevyr not on]y a. substitute product but are,
in addition, probably no-longer to be disregarded in peace time
geonomy, “since they: 'with other synthetie products excell :
natural products: in: that they can be delivered with a completely
uniform quality” and the “eonsunéer does not need; @s is seill :
frequently the cesé in. natural products, &0 take nota. of every
“batch because of tle necessary changes in this fcrmula althnugh
they may be small, in order to srrive at the. same end: productg .
It is further of- sxgnifxcance that oroducts can be prepared
4 éﬁ&%s—ené7-
in add:tion, tho p operties car be relative.v ‘easily altered in
a much lsrger range if the nmnnosad utilization makes: this .
necesﬁaryq The. develovment ofl. completely synnhetie wex is not
yet comnleted and for the futule ‘farther results nay be expected‘
whlch are of imnortance for the wax morkinp \ndustryp‘,tq_~

nlnformation“D1v131on>Translation T&Gnlé
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