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‘The present invention relates to certain new
resin-like products and to the method of prepar-
ing the same, such products being especially
adapted for use as or in protective coating com-

5 positions a2nd as or in binders for mouldable com-
positions, More particularly our invention con-
templates certaln new resin-like substances.com-
posed essentially of the reactfon products ob-
tained by interaction of certain constituents of

10 oxidized drying or semi-drying ofls with select-

ed fatty acids. ‘
We have discovered that when drying or semi-
drying oils are subjected to ox'dation limited sub-
stantially to the formation of uncoagulated prod-
15 - ucts of oxidation and such products of oxidation
are further treated to effect. a ‘separation there-
from -of g substantial proportion. of the unoxi-
dized and non-hardening constituents, we obtain
products of remarkable properties, particularly
adapted for use in protective coating composi-
tions and in binders for mouldable compositions
of various sorts, such as linoleum. 'This subject
matter is disclosed and claimed in.our co-pending
application Serial No. 773,305, filed June 30, 1934;
25 and Serial No. 576,208, filed'Nov. 19, 1931, which
: on July 31, 193¢ matured into Patent No,

2

S

1,968,244, - We have now further discovered that
if this oxidized oil product, separated from a sub- .

stantial proportion of unoxidized and non-hard-
ening constituents, is caused to react with se-
lected fatty. acids of either the saturated or un-
saturated series, there are obtained new resin-
like substances which are even more valuable in
many respects for use as or in the vehicle for
enamels, paints, varnishes, and stmilar protec-
tive coating. compositions and also in or as the
" binder for mouldable compositions. . We have
still further discovered that such novel resin-like
products may:also be obtained by subjecting a
drying or semi-drying oil to an oxidizing treat-
ment limited substantially to the formation of un-
coagulated products of oxidation, simultaneously
or subsequently causing interaction of the prod-
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finally separating from the reaction producis a
substantial proportion of the unoxidized and non-
hardening constituents. It is to these further
discoveries that the present invention pertains. .

50 - Broadly, our process invention, whereby the

; -

ucts of oxidation with selected fatty acids, and.

(CL 87—12)°

novel resin-like substances of our product inven- ,
tlon may be obtained, comprises the steps of sub-
Jecting a substance which contains a drying or
semi-drying oil to an oxidizing treatmen; Ilimited:
substantially to the formation of .uncoagulated 5
products of oxidation, simultaneously or suhse-
quently causing interaction between certain con- -
stituents of the products of the oll oxidation and
a fatty acid or fatty acids selected from that .
group or series of fatty acids characterized by 14 1
to 22 carbon atoms, and before or subsequent to
such interaction of the fatty acids with constitu-
ents of the oxidized ofl, treating such oil oxida-
tion products, or the reaction products thereof
with the fatty acid or-acids, to remove therefrom 15
& substantial proportion of the unoxidized ofl
constituents and non-hardening constituents,
Our product invention contemplates ‘certain new
resin-like substances composed essentially of the -
reaction products-of fluid- oxidized: glycerides .of 20
linoleic and linolenic acids which result from the :
oXxidation of drying or semi-drying oils, with free
fatty acids of 14 to 22 carbon atoms, such reac-
tion-products being separated from a substantial - :
proportion of the unoxidized and non-hardening 25
ol! constituents of the product of the oil oxidation.
In preparing the novel products of our inven-
tion we prefer to employ linseed oil as the base.
Otker drying or semi-drying oils:such: as perilla
oil, rubber seed oil, or soya bean oil may be used 30
end, in general, any drying or -semi-drying. ofi
which, . upon - oxidation, yields g suostantial
amount of the oxidized glycerides. of linoleic
and/or linolenic acids in fluid phase will te found
satisfactory. : o .- 85
The fatty acids which, according to our inven-
tion are combined with the oxidized bui-uncoagu-
lated glycerides of linoleic and/or . linolenic
acids resulting from the oxidation treatment ‘of |
the drying or semi-drying oil, may comprise both 40
those designated as unsaturated fatty acids and
those known as saturated: and hydroxy saturated
fatty acids. For the purposes of our inven-
tion, however, we propose to employ fatty acids ;5
selected from that group which includes the sev-
eral fatty acid series characterized by 14 to 2%
-carbon atoras. - Such group includes unsaturated
fatty scids of the cleic acid series, CnHan-—20z of o
which oleic acid CisH240z2 and tetradecylenic acid 50 -




2 .
C1HxOs are typlcal examples; the linoleic acld
serles CNHan-40s, of which linoleic acid CisH3202
is s typical example; the
CxHan—+O2 of which linolenic acid C1sH»Oa 1s &
typical example; and the clupanodonic acld se-
ries CNHan-1002, of -which clupanodonic acid
CzHnOs 15 8 typical example. The group also in-

 cludes saturated fatty acids of the series CxHaxOs
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linoleic -acids which are ;
‘for the novel resinous products of our invention.
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- present In the ultimate

0 '60° to 160° C.) may be
‘tracting solvent. ' The

of which palmitic acid CieH3iO2 and stearic acid
C1iH3sOa are typical examples as well as the hy-
‘droxy unsaturated fatty acid CxHan—20s of which
ricinoleic acid CiiHsa(OH) COOH is a typical ex-=
ample,. The selection of the particular fatty acid
or mixture of fatty acids will of course be gov-
erned by the particular properties which are de-
sired in the ultimate product as hereinafter more
fully set forth. The amount
fatty acid which is
oll constituents may vary within wide limits but
will substantially exceed the: amount - normally

found in drying or semi-drying oils. 'We prefer

to limit the amount to somewhat less than the cal-

culated reacting equivalent (based on the amount -

of the oxidized glycerides of linolelc and linolenic
acids present in-the prepared oil component) 80
that there will be a minimum of free fatty acid
reaction products: In
general we propose to combine with the desired
oxidized but uncoagulated glycerides of the dry-
ng or semi-drying ofl 5% to 25%, by weight,
of fatty acids.” - L Lt

The process of our invention may be practiced
in several ways depending upon the sequence of
the several essential steps thereof above recited.
By way of {llustrating various aspects of our in-

_vention we will describe in detail several alterna-
_tive procedures in accordance therewith, -

" Method I

“The preferred ‘méthodl inv‘olvesi first, the lm-
ited oxidation of the drying or' semi-drying oil,

second, the separation from the productsof oxida-

tion of a substantial proportion of unoxidized oil

constituents and non-hardening oil constituents,. '
selected fatty acids -

and finally the refluxing of

with the oxidized and treated oil which may be

“held-in solution in & solvent. . .-

Example—Linseed oil 15 heated to about 80° C.
and a suitable drier, for instance, 04% cobalt lino-
Jeate, is added. . The oil at a temperature of ap-

proximately 80° C. is then blown with air or s aer-

“ated with an equivalent oxygen containing gas for
'10 to 25 hours. ' When & tested sample just fails to

completely dissolve in ethyl ether, oxidation is dis-
continued. Thz batch is then cooled and treated
to effect a separation of the unoxidized and non-
hardening oil constituents. - This separation may
be effected by subjecting the oxidized oil ‘to se-
lective extraction with a solvent capable of dis-
solving the undesirable constituents but possess-
ing little, if any, solvating action upon the oxid-
ized but uncoagulated glycerides of linolenic and

' desirable ‘as the oil’ base

The preferred solvent is petroleum ether (boiling
ramge 30° to 75° C.) and about 3 to-4 volumes
th
be'mwiployed. Petroleum naphtha (boiling range
used as an equivalent ex-
oxidized but uncoagulated
constitutents of the oil which are desirable con-

stituents for the preparation of the novel reac-

tion products of our invention form a lower layer
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linolenic acid serles

-other similar water
and proportion of = vide a 60% to 80% solution.

combined with the oxidized"

.1.part by weight of the mixed
linoleic and linolenic:

of to one volume of the oxidized ofl should

while substantial proportions of the unoxidized
and non-hardening oil constituents dissolve in
the extracting solvent to. form an upper layer.
This upper layer is removed by decantation. The
extraction process is preferably repeated two or
three times to assure an adequate separation.
The remaining portion of the oxidized oil, in fiuld
phase, is. then subjected to low heat and pref-
erably at reduced pressure to remove the last por-
tion of the extracting solvent. For convenience
in subsequent “handling, the desired  constitu-
ents of the oxidized ofl

preferably dissolved in & suitable solvent, such as
toluol, xylene, hi-flash coal ‘tar naphtha, or any
immiscible solvent, to pro-

To this solution of the desired oxidized but
uncoagulated constituents of the drying or semi-

", drying oil; separated from a substantial propor-

tion of the unoxidized and non-hardening oil con=

4 obtained by the oxidizing .
and separating treatment above ‘described are..
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stituents of the product of the ofl ‘oxidation, is.

added ‘a fatty acid or & I
selected from that group above -described and

characterized by 14 to 92 carbon atoms. Continu-

ing the typical {llustrative example, to 6 parts by
weight of the oxidized and treated linseed oll, dis-
solved in toluol to form a 609 solution, is added
fatty acids of lin-
seed oil, comprising chiefly

mixture of fatty acids

30

fatty acids. - This mixture is refluxed for 45 min- .

utes in a-standard type of refluxing unit equipped
with a-condenser designed to trap ‘out any-con-
densed water liberated by the reaction and pre-
vent its return ‘to-the reaction. chamber.

“The-

resinous product resulting from the refluxing.op- -

_eration, either in solution or freed -of solvent,

constitutes ‘'one embodiment: of Jour:product ‘in-
vention. - T R I (R
. The refluxing operation may be- effected with
or without the ald of a catalytic agent.. Among
the catalysts: that may:
num chiloride, hydrogen. chloride and lactic acid,
any one of which.will facilitate reaction. - The
amount of catalyst may be varied but, in general,

be: employed are alumi- -

40 .

45 -

an amount equal to'0.1 to 1% by weight of the .-
total:solids in the reaction chamber. will:be found

satisfactory. ... oo

ERIE T Method II " -
" he second method comprises, first, oxidizing
the drying or semi-drying oil while limiting such

oxidation to the formation of uncoagulated prod-

ucts of oxidation, second, refluxing such: products

of oxidation with selected fatty .acids in‘the pres- .

ence of a common solvent, and finally, treating
the reaction products obtdined by the refluxing

-operation to separate therefrom-a substantial pro-

portion of the unoxidized and non-hardening oil
constituents. ~ S B :
- Ezample—Perilla oll is heated to -about 80°
C. and a suitable drier such as .02% of cobalt
naphthenate is added. - The. oil at approximately.
80° C. is then blown with air for 10 to 25 hours.

50

60

When ‘a tested sample just falls to -dissolve in gz’

" ethyl ether the oxidation is discontinued. To-10

parts by weight of this oxidized oil, dissolved in
toluol or other equivalent solvent to form a 60%
solution, 1s added 1 part by weight of palmitic
acld and 1:part of stearic acid. This mixture is

- then refluxed for one Hour in a standard type of

refluxing unit equipped -with a condenser de-
signed to trap out any condensed water. liberated
by the reaction and prevent its return to the re-
action chamber. A small amount of hydrochioric

85 -
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acld (0.1% -by weight) may be used if desired
as a catalytic agent to hasten the reaction. At
the end of the refluxing operation the toluol is
distilled off and the batch cooled and treated to
effect a separation of the unoxidized and non-
hardening oil constituents. This is accomplished
by treating the batch with 3 to 4 volumes of
betroleum naphtha, (boiling range 60° to 160° C.).

The unoxidized and non-hardening ofl constitu-
ents, together with any remalining uncombined
fatty acids dissolve in the extracting solvent to
form an upper layer. 'The highly oxidized ol
constituents, viz., the oxidized glycerides of lino-
leic and linolenic acids, combined with the free
fatty acids form a lower layer. The upper layer
is removed by decantation, The extraction proc-

ess is preferably repeated two or three times to-

Insure an adequate separation. The remaining
portion comprising the reaction products of the
fatty acids and the oxidized glycerides of linoleic
and linolenic acids is then subjected to low heat
and preferably at reduced pressure to remove
the last portions of the extracting solvent, The
resin-like reaction broduct, efther in solution or
freed of solvent, constitutes another embodiment
of our product invention and for convenience in
subsequent handling may be dissolved in a suit-
able solvent such as toluol, xylene, ethyl alcohol,
or other similar coating solvent, o

Method IIT

‘The third method comprises the- steps of ad-
mixing with a drying or semi-drying oil a sub-
stantial amount of fatty acids selected from the
group specified, subjecting the mixture to oxida-
tion limited to the formation of uncoagulated
products of oxidation, and separating from the
reaction products a substantial proportion of the
unoxidized and non-hardening oil constituents
thereof. o )

Example—To 12 parts of linseed oil is added
one part of the free fatty acids of linseed oil and
the mixture is heated to about 80° C, A suitable
drier, for example .04% cobalt linoleate, is added.
The batch is then vigorously blown with air for
a period of 10 to 25 hours. When a tested sam-
ple just fails to completely dissolve in ethyl ether,
oxidation is discontinued. .The batch is trans-
ferred from the oxidizer to a tank fitted with an
agitator.” It is then treated with 3 to 4 volumes
of petroleum ether (boiling range 30° to 75° C).
The unoxidized and non-hardening oil constitu-
ents and any remaining uncombined fatty acids
dissolve in the extracting solvent to form an up-
per layer. The oxidized glycerides of linoleic and
linolenic acids combined with the linseed oil fatty
acids form -a lower layer. The upper layer is
removed by decantation and the extraction proc-
€ss repeated two or three times to assure ade-

" quate separation, the balance of the extracting
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solvent being. removed by low heat. The re-
maining portion comprises chiefly the reaction
products of the highly oxidized glycerides of
linoleic and linolenic acids with the linoleic and
linolenic: fatty acids, It may also comprise a
small proportion of highly oxidized fatty acid
complexes, that is, fatty acids (linoleic and lino-
lenic) which have become ' oxidized and then re-

" acted with additional free fatty acid to form a

75

[ —_—

resin-like substance. These reaction products,
with or without the bresence of such fatty acid
complexes, constitute ‘an embodiment of our
product invention. - For convenience in handling

‘Hnoleic and linolenic acids

3
they may be dissolved in toluol, ethyl alcohol,
butyl alcohol, or similar coating solvent, - .

It is to be noted that in each method the oxi..

dation of the drying or semi-drying oil is dis-
continued at or just before the point where the
constituents of the oxidized oi] or the reaction
products thereof with the fatty acids commence
to coagulate to the gel or linoxyn phase. This
point may be determined by the ethyl ether test,

As long as no linoxyn is formed the constitu- ,

ents of the oil undergoing oxidation will dissolve
completely in ethyl ether, but upon the forma-
tion of linoxyn a Jelly-like precipitate will ap-
bear in the sample tested. Following the de-
scribed methods the yield of resin-like products
resulting from the reaction of the fatty acids
with those oxidized ol constituents soluble in
ethyl - ether but insoluble  in petroleum ether,
varies from 60% to 859 based on the combined

-weight of the oil and fatty acids employed. ' In

practicing our .process invention according. to
Method I or II, the percentage yield of those
desired oxidized constituents of the oil may be
somewhat increased by adding to the oil, prior
to oxidation, a small amount—.19;, to 2.0%—of
maleic acid (or mnaleie acid anhydride) or equiva-
lent acidic substance difficultly volatile at & proc-
essing temperature,

.'The desired oxidized oil constituents which.
constitute the oil base in the preparation of the

The un-
oxidized oil constituents
In the oxidizing treatment and are removed in
the separation process are elther constituents' of
the oil which are capable of being converted by
the ‘oxidizing treatment into a substance having
the property of hardening, but were not so con-

‘verted, such as the glycerides of linoleic and

Hnolenic acids, or they are constituents of the
oil which are unoxidizable by such treatment or
by contact with air and do not possess the prop-
erty of hardening such as the glycerides of sat-
urated fatty acids of which stearic or palmitic
are examples. ' The non-hardening oil constitu-
ents include, in addition

those oxidized oil constituents which do not DOS~
sess the property of hardening even-though oxi-
dized, such as the oxidized glycerides of oleic
acid. It is these unoxidized and non-hardening
constituents of the of] hormally present after
completion of the oxidizing treatment which are
removed to a substantia] extent by.the separa-
tion treatment above -described. Furthermore,
as noted in the particular description of Methods
II and III, the Separation treatment when con-
ducted subsequent
aclds and the oxidized oil constituents, removes
any uncombined fatty acids remaining after com-
pletion of the refluxihg operation. : :

" The products of our invention are substances
of a resin-like nature and- of high meélecular
weight.  Although the irvention is not predicated
upon any particular theories we believe that the
following chemical reactions may occur, E

‘The oxidation of the long chain unsatuiateq
fatty acid glycerides such as the glycerides of
present’ in - drying
and semi-drying oils produces keto and hydroxy
groups at the points of unsaturation, i, e., where
the double bonds. occur in the carbon chain,

which are not oxidizeq’

to the interaction of the fatty

20

25

30

35

40

45

_ to the above-mentioned
. Unoxidized glycerides of.the saturated fatty acids, 5
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“obtain this end.
-ver.tion

4

AS & result of the oxidation s peroxide group

is first formed, thus:—
CH B . CEE
A3 om0
EROGES

These peroxide groubs
selves into one or both of the following forms
HA” md (lB)l:— . . .

: ¢ n .

HO o [y
b7 8 ok

‘ (B-—é) \—4-0——=C—

ok ok

‘Tt 1s with these keto and hydroxy groups “A”
and “B” that the long chain - fatty acids of
14 to 22 carbon atoms &re caused to react. The
attachment of the fatty acid with the splitting
off of water may occur as follows, taking linoleic
acid as an {llustrative example:— . °

®)

-0 )
t -~ 'H | 00C-:C11- H®

= 0 H 00C C17 H®
. L e oo .
w i S
H—C— OH H ) 00C C17 H2
. R | .
i TN
v | : .
l-—| OH HI 00C Cl7‘H29.
b e — A ERE :
(B) L {_———‘—j' Con
- OH H I 00C C17.H2
I L i i A

Considering that each molecule of tiie glycer-
ide of either linoleic or linolenic acid ‘contains

‘three fatty acid radicals, and therefore six or -
nine .unsaturated::groups .or double bonds re-

spectively and ‘that after oxidation. producing
keto. and hydroxy groups at these points of
unsaturation, one to three ‘molecules- of the se-
attached at each
unsaturation or double bond.
Tt will readily be seen that reaction products
of very high molecular weight will be formed.
1t is these products, comprising the fluid oxi-
dized - glycerides of :linoleic or linolenic acids
resulting from the oxidation of & drying or semi-
drying oil -and ,with which: are united one or
more fatty acid chains of 14 to 22 carbon atoms
and from which reaction products & substan-
tial proportion of the petroleum ‘ether -soluble
constituents have been separated, which consti-
tute the embodiment of our product -invention.

Although it is, desirable that the amount of
unoxidized -and non-hardening oil constituents
remaining admixed with the ultimate -reaction
products should be at & minimum, nevertheless,
the difficulty of securing, in..commercial oper-
ation a quantitative _elimination of these con-
stituents, makes it inexpedient. to attempt  to
As ‘above pointed out, our in-
contemplates the . elimination from ‘the
oxidized oil products, or from the reaction prod-
ucts resulting from the interaction of the fatty
acids with such oxidized oil products, of a sub-
stantial proportion of the unoxidized and non-

invention may be “realized and. enjoyed if the
separation - of- the undesirable constituents -of
the oxidized oil: from  the desired oxidized oil
constituents or from the reaction products of

9,040,461

then remahse them-~-

stituents of such oil, and

the oxidized ofl and fatty acids s carried to
such an extent that the ultimate reaction prod-

ucts contain but approximately 10% or less of.

such undesirable oil constituents, 1.
uents soluble. in petroleum . ether. S
. Prepared in- accordance withr: the above - dis-
closure, the novel products of our favention: ‘ex-
hibit  highly desirable properties “particularly
adapted for use as or. in- vehicles for enamels,
paints, varnishes, lacquers, or. _other protective
or as or in binders for
‘ such as linoleum. The
reaction products obtained by interaction of the
oxidized glycerides of linoleic or linolenic aclds
of oxidized drying or semi-drying. oll with fatty
acids of the unsaturated series of 14 to 22 car-
bon - atoms and separated from 8 substantial
the  unoxidized and non-hardening

] to proteetive coating
compositions, improved gloss,. imyroved adhesion
and Increased toughness.. ‘Such reaction ‘prod-
ucts also possess the property of fast drying or
setting upon evaporation: of

e con.stité

20

the coating solvent, -

and do not require further oxidation to harden .

as is usual with drying or se! -drying oil prod-
ucts. The reaction products
action of the oxidized glycerides of linoleic or
linolenic acids of oxidized’ drying. or semi-dry-
ing oil with fatty acids of the saturated series
of 14 to 22 carbon atoms and separated from &
substantial - proportion of -the unoxidized and
non-hardening oil constituents, impart to pro-
tective coating compositions both improved gloss
and improved adhesion and 'are particularly
adapted for use in conjmlctionfwith,cellulose
ester vehicles.. When so used ‘they retard the
otherwise too rapid setting of |
impart to the protective coating a markedly im-
proved and permanent flexibility. = o

1t should be clear from the foregoing description

that the advan‘ages of our invention reside in the
discovery &nd development of certain new resin-
like substances C ;
drying oils and tatty acids by limited oxidation of
the drying.or semi-drying oil, reaction of selected
long chain fatty acids with certain oxidized con-
the separation of speci-
fled undesirable non-hardening constituents of
the oxidized oll either pefore or after the inter-
action of the desired oxiglized oil constituents and
fatty acids, whereby the ultimate resinous._re-
action products contain less than about 10% of
constituents soluble in ‘petroleum  ether. It is
apparent that the teachings of this invention may
be applied in many ways and that the novel prod-
ucts will find wide and varied use. ‘

We claim: ; ,

1..The. process which comprises the steps of
subjecting a substance comprising & drying or
semi-drying -oil to oxidizing treatment limited
substantially to the formation ‘of uncoagulated
products of oxidation, effecting {nteraction of a

‘fatty acid characterized by 14 to 22 carbon atoms,

in an amount {n excess of the amount normally
present in the oil; with oxidized glyceride .con-
stituents of the prv ducts of ‘'oxidation, and sepa-
rating and removing unoxidized ofl constituents
and nori-hardening oil constituents. - Ll
9. The process which” comprises. the steps: of
subjecting a substance comprising -& drying or
semi-drying - oil. to: oxidizing - treatment; - discon-
tinuing the oxidizing treatment prior. to coagula-

tion of the oxidized oil, treating: the oxidized oil to
remove therefrom unoxidized oil constituents and
non-hardening oil constituents,

the vehicle and’

and effecting:

25

obtained by inter-
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interaction of the remaining oxidized glyceride
constituents of the oxidized oil with a fatty acid
characterized by 14 to 22 carbon atoms. '

3. The process which comprises the steps of sub-
jecting & substance comprising a drying or semi-
drying oil to oxidizing treatment limited substan-
tially to the formation of uncoagulated products
of oxidation, effecting interaction of oxidized
glyceride constituents of the products of oxidation
with a fatty acid characterized by, 14 to 22 carbon
atoms and present in an amount in excess of that
normally present in the oil, and extracting with a
low boiling hydro-carbon. ) S

4. The process which comprises the steps of sub~
Jecting a substance comprising a drying or semi-

" drying oil to oxidizing treatmerit limited substan-

tially to the formation of uncoagulated products
of oxidation, extracting the resulting products
with a low boiling hydro-carbon to remove there-
from unoxidized and non-hardening oil constitu-
ents, and effecting interaction of oxidized glycer-
ide constituents with a fatty acid characterized by
14 to 22 carbon atoms.

5. The process which comprises the steps of ‘

subjecting a substance comprising a drying or
semi-drying oil to oxidizing treatment limited sub~
stantially to the formation of uncoagulated prod-
ucts of oxidation, and effecting interaction of a
fatty acid characterized by 14 to 22 carbon atoms,
in an amount in excess of the amount normally
present in the oil, with oxidized glyceride con-
stituents of the products of oxidation.

6. The process which comprises the steps of sub-
Jecting a substance comprising a drying or semi-
drying oil fo oxidizing treatment limited substan-
tially to the formation of uncoagulated products
of oxidation, refluxing with oxidized glyceride con-
stituents of such products of oxidation 5% to 25%
of a fatty acid characterized by 14 to 22 carbon
atoms, and, by fractional extraction, removing un-
oxidized oil constituents and non-hardening oil
constituents, .

7. The process which comprises the steps of
subjecting a suostance comprising linseed oil to
oxidizing treatment limited substantially to the
formation of uncoagulated products of oxidation,
effecting interaction of a fatty acid characterized
by 14 to 22 carbon atoms, in an amount in excess
of the amount normally bresent in the oil, with
oxidized glyceride constituents of the products of
oxidation, and separating and removing unoxi-
dized oil constituents and non-hardening oil con-
stituents. . .

8. The process which comprises the steps of sub-

jecting a substance comprising a drying or semi~

drying oil to oxidizing treatment limited substan-
tially to the formation of uncoagulated products
of oxidation in the presence of g fatty acid char-

acterized by 14 to 22 carbon atoms, in an amount.

in excess of the amount normally present in the
oil and thereby effecting interaction of said fatty
acid with oxidized constituents of said products
of oxidation, and separating and removing un-
oxidized oil constituents and non-hardening oil
constituents. :

9. A composition comprising the reaction prod-
uct of a fatty acid characterized by 14 to 22 car-
bon atoms and oxidized glyceride constituents re-
sulting from oxidation of a drying or semi-drying
oil, the amount of said fatty acid being in excess
of the amount thereof normally present in said
oil and said reaction product having associated
with 1t less than 10% of unoxidized and non-
hardening oil constituents soluble in petroleum

5 ether.

-

B

S

10. A composition comprising the reaction
product of a fatty acid characterized by 14 to 22
carbon atoms and that component of oxidized
drying or semi-drying oil which after oxidation
of the oil is in fuid phase, is separated from a
substantial proportion of unoxidized and non-
hardening' oil ‘constituents of ‘the oxidized oil,
and is capable of hardening without further sub-
stantial oxidation. ) ‘

11. A composition .comprising the ‘reaction
product of & fatty acid characterized by 14 to 22
carbon’atoms and - that component of oxidized
drying or semi-drying oil which after oxidation
of the oil is in fluid phase, is separated from a
substantial proportion- of unoxidized and non-
hardening oil constituents of the oxidized oil,
and is capable of hardening without further sub-
stantial oxidation, said composition having asso-
ciated with it less than 10% of constituents sol-
uble in petroleum ether and being substantially
identical with the product of the ‘process of
claim 1. ‘ : Co )

12. A composition  comprising the reaction
produet of a fatty acid characterized by 14 to 22
carbon atoms and that component of oxidized
linseed oil which after oxidation of the oil iIsin
fluid phase, is separated from a substantial pro-
portion of the unoxidized and non-hardening oil

constituents, and is capable of hardening without -

further substantial oxidation,

13. A composition of matter comprising the
reaction product of a fatty acid of 14 to 22 carbon
atoms and an oxidized drying or semi-drying oil,
the amount of said fatty acid being in excess of
the amount thereof hormally present in said oil
and said reaction product having assoclated
therewith less than 10% of constituents soluble
in petroleum ether.

14. A composition of matter comprising the
reaction product of a fatty acid of 14 to 22 carbon
atoms and oxidized glycerides of linolelc and/or
linolenic acids obtained by oxidation of & drying
or semi-drying oil and separation therefrom of -
substantial proportion of unoxidized and non-
hardening constituents of the oxidized oil, '

15, A composition comprising the reaction
product of & fatty acid characterized by 14 to 22
carbon atoms and lquid oxidized glyeeride con-
stituents resulting from oxidation of a drying or
semi-drying oil.

16, A composition of matter comprising the
reaction product of a fatty acid of 14 to 22 carbon
atoms and liquid oxidized glycerides of linoleic
and/or linolenic -acids.

17. A composition comprising the reaction
broduct of a drying’ oil fatty acid characterized
by 14 to 22 carbon atoms and oxidized glycerides
of linoleic and/or linolenic acids obtained by oxi-
dation of a drying or semi-drying oil and sepa-
ration therefrom of a substantial proportion of
unoxidized and noa-hardening constituents of
the oxidized oil.

18. The process which comprises the steps of
subjecting & subsiance comprising a drying or
semi-drying oil to oxidizing treatment limited
substantially to the formation of. uncoagulated
products of oxidation in the presence.of a fatty
acid characterized by 14 to 22 carbon atoms and
present, in' an amount in excess of the amount
normally present in the oil and thereby effecting
interaction of the fatty acid with oxidized glye-
eride constituents of said product of oxidation,
and separating and removing unoxidized oil con-
stituents and non-hardening oil constituents and
uncombined fatty acid.
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19. The process which comprises the steps of
subjecting a substance comprising a drying or
semi-drying. oil to oxidizing treatment limited
substantially to the formation of uncoagulated
products of oxidation, treating the product of said
acid characterized by 14 to

22 carbon atoms and thereby effecting interac-

tion of the fatty acid with oxidized glyceride con-

stituents of said products of oxidation, and sep-
arating and removing from the product of said
- last-named treatment unoxidized oil
and non-hardening oil constituents.

20. The. process which -comprises the steps of
subjecting & substance comprising & drying. or
semi-drying oll to oxidizing treatment limited
substantially to the formation of uncoagulated

products of oxidation, treating the product. of

said oxidation with fatty acid characterized by
14 to .22 carbon atoms and thereby effecting in-
_teraction of the fatty acid with oxidized glyc-
eride constituents of said products of oxidation,

constituents

2,040,461

and extracting the broducts of said last-named

" treatment with a low-boiling hydrocarbon.

21. A -composition  comprising the reaction
product of that component. of oxidized drying
or semi-drying: oil which after oxidation of the
oil is in fluid phase, is separated from & sub-
stantial proportion of unoxidized and non-hard-
ening oil constituents of the . oxidized oil, and is
capable of hardening without further substan-
tial oxidation, and an excess, over the amount
thereof normally present in sald oil, of fatty acid
characterized by 14 to 22 carbon atoms.

22. A composition comprising the reaction
product. of liquid oxidized glyceride constituents
resulting from oxidation of drying or semi-drying
oil limited to the formation of liquid -oxidized

constituents and an excess of fatty acid, over

the amount thereof normally present in said oil,

to 22 carbon atoms. ]
ROBERT D. BONNEY.
‘WALTER S. EGGE.
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