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The present invention relates to water-repel-
lent textile material and to a process - of pre-
paring it.

We have found that natural or artificial ﬂbrous
.material of animal or vegetable origin and
threads and fabrics made thereof may be ren-
dered water-repellent by treating them with
solutions or dispersions of quaternary ammonium
salts obtainable by causing ester-like constituted
compounds corresponding with one of the gen-
eral formulae:

R.X.CH2.0.CORz2.Y
or
R1.X1.CH2.0.CO.R.Y

wherein R stands for an aliphatic, aliphatic-
cycloaliphatic or araliphatic radical of at least
11 carbon atoms which may also be interrupted
by hetero atoms; Ra stands for an alkyl radical,
X for oxygen or sulfur or one of the groups

Ra Ra

'—CO‘N/ , —-O.CO.N/
AN AN

X stands for one of the groups
S ® /
-—CON or —0.CON
AN N
R: stands for hydrogen or an alkyl radical, Rz
for a low molecular aliphatic hydrocarbon radical
which may, if desired, be substituted by halogen,
Y stands for a readily exchangeable halogen
atom or the group

—N|
AN
. Rs
R« and Rs being aliphatic hydrocarbon radicals
or R4 and Rs together standing for an alkylene
radical with 4 or 5 carbon atoms or an alkylene
radical with 4-carbon atoms, being interrupted
by oxygen, for instance, Y may stand for the
groups
CHy—CH;
—N
\ .
CHs+—CH;
CHy~CH;
/ N
N /CH:
CHs—CH,
or
CH;—-CH;
N

. /O
CHy—CH,

(C1. 117—143)
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to react with a tertiary alphatic or heterocyclic
base or with a halogen alkyl compound, and then
subjecting the impregnated fibrous material to
a heat treatment at temperatures between 80°
and 150° C

The manufacture of the quaternary am-
monium salts used for treating the fibrous ma-
terials by the process of the present invention is
described in the copending U. S. patent applica-
tion, Serial No. 273,042, filéd May 11, 1939, by
Gerhard Balle, Johann Rosenbach and Ludwig
Orthner, for “Quaternary ammonium salts and
process of preparing them.”

The quaternary ammonium salts thus pro-
duced correspond with one of the general for-
mulae:

R.X.CH:.0.C O.Rz.IiTEZ
Hal
or

R1.X1.CH3.0.CO.Re.N=2Z
’ al

wherein R, R1, Ra, X, X1 and Rz have the above-
indicated meaning, Hal means a halogen atom
and Z means that at the pentavalent nitrogen
atom three aliphatic hydrocarbon radicals are
attachied or that this nitrogen atom is a mem-
ber of an unsaturated heterocyclic. ring system
or 8 member of a saturated heterocyclic ring sys-
tem, in which latter case an aliphatic hydrocar-
bon radical is also bound to the nitrogen atom.
‘As compounds suitable for use in the present
process there may, for instance, be named:
The quaternary ammonium salts of pyridine with
the ester-like condensation products from salis
of chloracetic acid and the halogen-methyl de-
rivatives of the following compounds: dodecylal-
cohol, hexadecylalcohol, octadecylalcohol, oleyl-
alecchol, naphthene alcohols, montan alcohol,
abietinols and the hydrogenation products there-
of, octadecane-diol, 9.10-dichloro-octadecanol,
octadecyl-monoglycol - ether, para-butylphenyl-
butanol, octadecylphenylglycol ether, dodecyl-
mercaptan, octadecyl-mercaptan, lauric acid
amide, palmitic acid amide, stearic acid amide,
oleic acid amide, stearic acid methylamide, mon-
tanic acid amide, resinic acid amide, amides of
the carboxylic acids obtainable by oxidation of
parafiin with at least 12 carbon atoms, further-
more: dichlorostearic acid amide, ricinoleic
acid methylamide, acetic acid-N-octadecylamide,
iso-octylphenoxy acetic. acid amide, isododecyl-
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cyclohexyl-hydroxy-acetic acid amide corre-
sponding with the formula:

N\
iSOCsz:—~< H >—O0.CH:CO.NH;

tributylphenoxy-acetic acid butylamide.

There may further be used in the present
process the products of reaction of pyridine
with the condensation products from sodium
chloracetate and the halogen-methyl derivatives
of carbamic acid dodecyl ester, earbamic. acid-
hexadecyl ester, carbamic acid octadecyl ester,
N-methylcarbamic acid octadecyl ester and car-
bamiec gcid-isododecylphenyl ester.

There may further be named the products of
regction of pyridine with the products of reac-
tion of salts of chloracetic acid and halogen-
methyl derivatives from compounds of high
molecular weight containing a nitrilo-group and
formaldehyde, in the presence of hydrogen
halides, such as, for instance, contained in the
condensation product from heptadecyl-nitrile
and formsldehyde in the presence of hydro-
chloric acid.

There may also be used in this invention com-
pounds obtainable by causing the above-named

chioromethyl compounds to react, in an analc-.

gous menner, with sslis of other halogen-car-
Boxylic aclds containing sn easily exchangeabie
halogen atom, for instance the salis of dichlor-
acetic acid, bromacetic acid and chloropropionic
acld,

Instead of the above-mentioned pyridjmum
salts there may likewise be used ammonium salts
which are formed when the pyridine is exchanged
for snother tertiary base, such as, for Instance,
the homologues of pyridine, quinoline, trimethyl-
amine, dimethyleminoscetic acid methyl ester,
N - methylmorpholine, tetramethylethylenedia-
mine. ’

The process consisis in impregnating the tex-
tile material with a solution or dispersion of the
hydrophobing ageni, removing the exzcess of the
treating liquid by squeezing or centrifuging the
material and exposing the material thus treated
for some time to a temperature of 80° C. to 150°
C. (ripening). The degree of the ripening tem-
perature required for obtaining the desired effect
depends upon the kind of the hydrophobing agent
used. In some cases, it may be preferable first
to pre-dry the impregnated material at 2 low
temperature and subseguently to heat it at a
higher temperature.

A special advantage is obiained, is some cases,
by impregnating the textile material in the pres-
ence of agents having a. feebly acid action, such
as lactic acid, tartaric acid, glycolic acid, boric
acid or the like. Frequently it is possible, there-
by, to shorten the subsequent heat treatment or
to obtain a sufficient effect though applying a con-
siderably lower ripening temperature.
ment of the textile material with agents having
an acid action may also be performed before or
after the impregnation. _

It is, in many cases, of advantage. to use the
above-named compounds in admixture with
other hydrophobing agents, such as paraffin, alu-
minium salts, zirconium salts, the methylolamides
of acids of high molecular weight, isocyanates of
high-molecular weight or the addition compounds
of halogen-methyl ethers or halogen-methyl
amides of high-molecular weight to tertiary
bascs, and the ester-like condensation prod-
vets .of salts of the halogen-carboxylic acids

with halogen-methyl derivatives of alcohols,

The treat--
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amides and the like of high-molecular weight,
which have already been mentioned above as in-
termediate products for the manufacture of the
treating agents used in this invention.

It has, furtherinore, been found that in some
cases the wafer-proofing asction of the products
used in the present process may be increased by
simultaneously using for the impregnation con-
densation products of the series of the so-called
condensation resins, such ss condensation prod-
ucts from urea, thio-urea, phenol, aniline, melg-
mine, dicyanidiamide and the like with alde-
hydes, especially with formaldehyde and glyoxsl.
In this case, the fibrous materiz] scguires & con-
sidersble resistance %o cressing in addition to
the improved waterproofing,

The following examples serve to illustrate the
Invention but they are not intended $o HImit 1%
thereto:

i. A viscose artificlal silk fabric Is impregnat-
ed with an aqueous solution of 1 per cent strength
of the compound:

g
Cx;;HaLO.CHe.O.CO.CHs—-IJ;I\ >
Cl1

The meterial is then freed, by centrifuging, from
the eucess solution and hested, for half an hour,
at o temperature of 105° C, to 110° C. By this
trestment, the fabric becomes, to & high degree,
impermeshle to water and immediaiely repels
is not
changed, even when the materisl hes been
washed several times.

Z, A cotton fabric is trested, for 10 minutes,
with ap squeous solution of 1 per cenf strength
of the compound: .

/CHs
CiHy» 0.CH.0.C 0.CH;—N—-CH;
'Cl CHi

The material is then squeezed and heated, for
haif an hour, at 135° C. to 140° C. After this
treatment, the material is very water-repellent.

8. Woollen plece goods are impregnated with
an aqueous solution of 2 per cent strength of the
preduct:

N
CisHar o CO.NH.CH.0.CO.CHr—N > .

JEE——

Br
The fabric is then freed, by centrifuging, from
the excess of the adhering solvent ang heated, for
one hour, at 80° C, to 160° C. )

4. Muslin-delaine is introduced into an ague-

ous solution contaimng per Hire 15 grams of the
compound

. . S
CxaHa'l.O.CH:._O.CO.CH}—Il‘T >

Cl

After squeezing, the material is heated, for one
hour. at 80° C. to 80° C, .

5. Viscose artificial silk is treated, for & short
time, with an aqueous solution of 1 per cent
strength of the product:

. F
CyHy.CO.NH.CH2.0.CO.CH—N >

The silk is freed, by centrifuging, from the ex-
cess of solvent and exposed, for half an hour,
to a temperature of 120° C. After this treat-
ment, the fabric is very water-repellent. It does
not lose this property even when washed.

6. A fabric from cuprammonium sartificial silk
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. is impregnated with a solution of 2 per cent
strength of the compound:

: (|3:Hs : /CH:
CuH..—C>—o}c 0.N—CHy.0.C0.CH—NC-CHs
él CH:

and heated, a.fter squeezing, for one hour at
130° C.

7. A linen fabric is impregnated with an aque-
ous solution of 1 per cent strength of the prod-
uct:

CH;
CuH#.8.CH:.0.CO0.CHy~N—CH3

1 CH;s

After centrifuging, it is heated, for half an hour,
at a temperature of 125° C

8. A mixed fabric consisting of wool and staple
fiber (50:50) is treated with an agueous solution
. containing per liter 15 grams of the product:

Z
C1Hy.0.CH).CH1.0.CH:.0.CO.CHs—N

The material is then squeezed and exposed, for
one hour, to a temperature of 105° C.

9. A fabric from cuprammonium artificial silk
is- impregnated with an aqueous solution of 2
per cent strength of the compound:

CH; CHs
CuHy.0.CH0.C0.CH—N-CH; CH:.0.CHs
CH; 01

After removal of the excess solvent, the fabric
is exposed, for one hour, to a temperature of
120° C.
10. Viscose artificial silk is treated at 60° C

to 70° C., with an aqueous dispersion of 1 per
cent strength of a mixture consisting of equal
" parts of stearic acid methylol amide and the
compound:

ff'—>
CuH3.0.CH,.0.C O.CHz—Ig\

1

After centrifuging, the fabric is heated, for one
hour, at 120° C.

11. Viscose artificial silk is impregnated with
an aqueous dispersion of 1 per cent strength of
a mixture consisting of equal parts of the com-
pounds:

C18H31.0.CH2.0.CO.CH:.C]
and
s
c..m,.o.cm.o.co.cﬁ,.rf\ >
' Cl1

The material is freed, by squeezing, from the
excess solution and then heated, for half an
hour, at 105° C. to 110° C
12. ‘A fabric made from viscose staple fiber is
passed through a bath containing per liter 10
grams ot the compound:

—
CuH OCHgOCOCHr—N >
16133, I3 _

5 grams of tartaric acid and 100 grams of di-
methylolures. After centrifuging, the fabric is
heated, for one hour, at 140° C..

13. Viscose artificial silk crepe is impregnated
with an aqueous solution containing per liter 5
grams of melamine, 5 grams of lactic acid, 30 cc.
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of a formaldehyde solution of 35 per cent
strength and-10 grams of the product:

J—
Can—Q—O CO.NH.CH.0.CO. CH—N
T &

The fabric is then centrifuged and heated, for
half an hour, at 135° C

14. A fabric made from viscose staple.ﬂber
is treated, at 20° C. to 25° C., with an aqueous
dispersion containing per liter 3 grams of sodium
carbonate, 16.5 grams of crystallized sodium ace-
tate, 24 grams of zirconium-hydroxy chloride
and 10 grams of the compound:

/CHI
CuH.0.CH:.0.CO.CH:—N—CH;
Cl CH;

After squeezing, the material is exposed, for half
an hour, to a temperature of 135° C. to 140° C.

15. A viscose artificial silk fabric is impreg-
nated with a solution of 1 per cent strength of
the compound:

o
CnHu.O.CHz.O..CO.CH.Clji\ >

1

After the material has been freed by centrifuging
from the excess of the solution it is dried at
40° C. to 50° C. and then heated, for 10 min-
utes, at a temperature of 135° C. to 140° C. By
this treatment, the fabric becomes, to a high
degree, impermeable to water and immediately
repels water dropped thereon. This effect is
not changed, even when the material has been
washed several times.

16. A cotton fabric is impregnated with a
solution of 1 per cent strength of the compound:
C;Hx0.CH:.0.CO.CH.CLN(CHj3)s

| b
After the fabric has been freed, by centrifug-
ing, from the excess of solution, it is dried at
40° C. to 50° C. and thereupon heated, for 30
minutes, at a temperature of 135° C. to 140° C.:
By this treatment, the fabric becomes, to a high
degree, impermeable to water and immediately

. repels water dropped thereon. This effect is not
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changed, even when the material has been
washed several times.

We claim:

1. The process of manufacturing water-repel-
lent textile material which comprises impreg-
nating the textile material with a - liquor
containing a quaternary ammonium salt of one
of the general formulae of the group consist-
ing of

R.X.CH,.O.COR:.I?’EZ

Hal
and .
Rx.Xl.CHz.O.CORz.I\TIEZ
Hal
where R stands for a radical of at least 11 car-
bon atoms selected from the group consisting
cf aliphatic, aliphatic-cycloaliphatic and arali-
phatic radicals and aliphatic, aliphatic-cycloali-
phatic and araliphatic radicals containing
hetero-atoms as members of their carbon struc-
ture; Ri1 stands for an alkyl radical; X stands
for a member of the group consisting of oxygen,
sulfur,
R; ’
and —OCON/
AN

: s Ra
~CON|
N
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X stands for a member of the group consisting
of

R /R
—C ON/ and ~OCON_
N N\

R3 stands for & member of the group consisting
of hydrogen and alkyl radicals; Rz stands for g
member of the group consisting of low molecular
aliphatic hydrocarbon radicals and low molecu-
lar aliphatic hydrocarbon radicals substituted by
halogen; Hal means halogen; N=2 stands for a
member of the group consisting of tertiary ali-
phatic amines, tex'tia;y heterocyclic; bases . .
alkyl
CH:-—CH:
N\ i
CHy—CH;
alkyl
CH:—~CH;
CH,

\CH:—-Cﬁa

and
alkyl
CH:;—CHj
AN

\CH:—CQ:.
and drying said impregnated textile material.

2. A modification of the process described in
claim 1 which consists in treating the textile
material with an acid agent before impregnating
it with the liquor containing the quaternary am-
monium salf.

3. A modification of the process described in
claim 1 which consists in treating the textile ma-
terial with an acid agent after impregnating it
with the liquor containing the quaternary am-
monium salt,

4. Water-repellent textile material obtained
by impregnating a textile material with & quater-
hary ammonium salt of one of the general for-
mulae of the group consisting of ’

R.X.CH2.0.COR:.N=Z
_ fal
and
R1.X1.CH1.0.COR.N=Z ]
Hal

wherein R stands for a radical of at least 11
carbon atoms selected from the group consist-

ing of aliphatic, aliphatic-cycloaliphatic and .

araliphatic radicals and aliphatic, aliphatic-
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member of the group consisting of tertiary ali-
phatic amines, tertiary heterocycli¢ bases,

alkyl

CHs—CHjs

N/

AN
alkyl

CH;—CH;
\CHa

CHy—CH;

J( )

_ YV‘CHa-—C‘Ha

and C
alicyl

CHr—CHj

l/ TN

-0
\CHs—C Ha/

5. Water-repellent textile material obtained
by impregnating a textile material with an acid
agent and a quaternary ammonium salt as de-
fined in claim 4.

6. Water-repellent textile material obtained
by impregnating a textile material with an acid
agent, a condensation product from an aldehyde
and a member of the group consisting of ures,
thiourea, phenol, aniline, melamine, dicyandi-
amide and a quaternary ammonium salt as de-
fined in claim 4.

7. Water-repellent material comprising s tex-
tile material impregnated with an acid agent, -
& condensation product from an aldehyde and a
member of the group consisting of urea, thiourea,
phenol, aniline, melamine, -dicyandiamide and a
quaternary ammonium salt as defined in claim 4,

8. The process of manufacturing water-re-
pellent textile material which comprises impreg-
nating the textile material with a liquor con-
taining a quaternary ammonium salt which has
been prepared from ester-like constituted com-

- pounds corresponding with one of the general

&5

cycloaliphatic and araliphatic radicals contain- -

Ing hetero-atoms as members of their carbon
structure; R: stand for an alkyl radical; X
stands for a member of the group consisting of
oxygen, sulfur, .

/R: Rs
—CON and —0CO N/
N AN

X1 stan‘ds for a member of the group consist-
ing of

R

. /
and ~OCON
N

—~C ON/

N

R;3 stands for a member of the group consisting
of hydrogen and alkyl radicals; Rz stands for a
member of the group consisting of low molecular
aliphatic hydrocarbon radicals and low molecu-
lar aliphatic hydrocarbon radicals substituted by
halogen;

formulae of the group consisting of

R.X.CH:.O.CORzCl
and .
R1.X1.CH2.0.COR:CI

wherein R stands for a radical of at least 11
carbon atoms selected from the group consist-
ing of aliphatic, aliphatic-cyclosliphatic and
araliphatic radicals and aliphatic, aliphatic-
cycloaliphatic and araliphatic radicals contain-
ing hetero-atoms as members of their carbon -
structure; R: stands for an alkyl radical; X
stands for a member of the group consisting of
oxygen, sulfur, ’

/Rz ) /’Bz
~CON and —OCON’ .
AN . AN

X stands for & member of the group' consisting

“of

65
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Hal means halogen; N=Z stands for a 75

R
—CON|
AN

R

and —0CcoN’
N

Rs stands for a member of the
member of the group consisting
of hydrogen and alkyl radicals;
member of the group consisting of low molecular
aliphatic hydrocarbon radicals and low molecu-
lar aliphatic hydrocarbon radicals substituted by
halogen, by reacting them with an organic ter-
tiary base of the group consisting of aliphatic
and' heterocyelic bases, removing the excess of
the liquox_' from the textile material and expos-

-‘group consisting
of low molecular
Ra stands for a
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ing the textile material to a temperature be-
tween about 80° C. and about 150° C.

9. The process of manufacturing water-re-
.pellent textile material which comprises im-
pregnating the textile material with a liquor
containing an acid agent and a quaternary am-
monium salt of one of the general formulae of
the group consisting of

R.X.CHy.0.CORs.N=Z

and
R1.X1.CHs.0.COR.N=Z
al

wherein R stands for a radical of at least 11

carbon atoms selected from the group consist-
ing of aliphatic, aliphatic-cycloaliphatic and
araliphatic radicals and aliphatic, aliphatic-
cycloaliphatic and araliphatic radicals contain-
ing hetero-atoms as members of their carbon
structure; Ri: stands for an alkyl radical; X

10

16

, S
ing of aliphatic, aliphatic-cycloaliphatic and
araliphatic radicals and aliphatic, aliphatic-
cycloaliphatic and araliphatic radicals containing
hetero-atoms as members of their carbon struc-
ture; R: stands for an alkyl radical; X stands
for a member of the group consisting of oxygen,
sulfur,

Rs

. Ra
—CON
. AN

and —-OCON/
AN

X stands for a member of the group consist-
ing of
: Rs

-—CON< “and —OCON

R
e

R3 stands for a member of thé group consist-

- ing of hydrogen and alkyl radicals; Rz stands for

- 20

stands for s member of the group consisting of

oxygen, sulfur,
a /
—CON’ and —QOCON
N N

Ry

X; stands for a member of the group consist-
ing of

/R /R
-—CON\ and —OCON!

Rz stands for & member of the group consisting -

of hydrogen and alkyl radicals; Ra stands for a
member of the group consisting of low molecu-
lar aliphatic hydrocarbon radicals substituted by
halogen; Hal means halogen; N=Z stands for a
member of the group consisting of tertiary ali-
phatic amines, tertiary heterocyclic bases,
alkyl
CH:—CHz

N,
\CHx— o0
alkyl
CH;—CHz
N/ \CH1
\CH:—cﬁn
and
alkyl
l CHy—CH

V4
CHy—CHs

and drying said impregnated textile material.
10. The process of manufacturing water-re-
pellent textile material which comprises impreg-
nating the textile material with a liquor contain-
ing a condensation product from an aldehyde
and a member of the group consisting of urea,
thiourea, phenol, aniline, melamine, dicyandi-
amide and a quaternary ammonium salt of one
of the general formulae of the group consist-
ing of
‘ R.X.CH.O.COR.I]I—Z

Hal
and

R1.X1.CH3.0.CORLN=Z

whereln R stands for a radical of at least 11
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carbon atoms selected from the group consist~- T8

a member of the group consisting of low molec-
ular aliphatic hydrocarbon radicals and low mo-
lecular aliphatic hydrocarbon radicals substi-
tuted by halogen; Hal means halogen; N=2Z
stands for a member of the group consisting of
tertiary aliphatic amines, tertiary heterocyclic
bases,

and .
alkyl

CHy—CH:;
l/ e

N
\CHr—CI/Eh
and drying said impregnated textile material,
11. The process of manufacturing water-re-
pellent textile material which comprises impreg-
nating the textile material with a liquor con-
taining an acid agent, a condensation product
from an aldehyde and a member of the group
consisting of ures, thiourea, phenol, aniline,
melamine, dicyandiamide, and a quaternary am-
monijum salt of one of the general formulea of

the group consisting of
R.X.CH.0.COR.N—Z
al
and
R1.X:.CH:.0.CORy.N=2Z

al

wherein R stands for a radical of at least 11
carbon atoms selected from the group consist-
ing of aliphatic, aliphatic-cycloaliphatic and
araliphatic radicals and aliphatic, aliphatic-
cycloaliphatic and araliphatic radicals containing
hetero-atoms as members of their carbon struc-
ture; R; stands for an alkyl radical; X stands’
for a member of the group consisting of oxygen,
sulfur,

Rs

Y Rs
~CON
AN

and ——-OCON/
N

p-<] stands for a’ member of the group consist-
ing of
R

-C ON/
AN

and —OCON

R: stands for a member of the group consist~
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ing of hydrogeni and alkyl radicals; R3 stands for
a member of the groilp consisting of low molec-
ular aliphatic hydrocarbon radicals and low mo-
lecular aliphatic hydrocarbon radicals substi-
futed by halogen; Hal .méans hsalogén; N=Z
stands for a thember of the group consisting of
tertiary aliphatic amines, tertiary heterocyclic
bases, ‘. B s
. alkeyl

l CHy—OH)
N<

+ OHe=CH;

alkyl | o
CHs—CHs

oo

CB:——Cﬁ:

and

' alkyl
CHy—-CH;
N< '\o

CH:—CQ:

and drying sald impregnated textile material.

12, ‘Water-repellent textile material obtained
. by impregnating a textile material with a qua-
ternary ammonium salt of the general formula:

' R.X.CH30:C0.Ry.N=Z
-
- B : l
" wherein R stands for an aliphatic radical of at
least 12 carbon atoms, X stands for a inember of
~the group consisting of .0xygen, sulfur
)Ra v/.Rs :
—CON. and —OCON
o SN . AN :

Rs stands for a member of the group. consist-
ing ‘of hydrogen and alkyl radicals, Ra stands
for a member of the group consisting of low mo-
lecular aliphatic hydrocarbon radicals and low
molecular aliphatic’ hydrocarbon. radicals -sub-

5
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stituted by halogen, N=2 stands for & member of
the group consisting of tertiary aliphatic amines,
tertiary hetérocyclic bases, .

-alkyl
CHs—-CH;

\CHs— Hp

and _
' " alkyl
l CH;—CH)j
/
Lo
CHs—-CH;

13. Water-repellent textile material obtained
by . impregnating a textile material with the
pr@duct of the formula: :

CysHy.0.CH;.0.CO.CH;. N(CHy)s
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14. Water-repellent textile material obtained
by impregnating a textile material with the
product of the formula: '

CnHu.D.CHzO.CO.CHCl.l‘(_ )
&

16. Water-repellent textile material obtained
by impregnating a textile material with the
product of the formula: - ’

CrHyCO.NH.CH;.0.C0.CH.N >
' Cl
GERHARD BALLE,

JOHANN ROSENBACH.
- LUDWIG ORTHNER,



