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ABSTRACT OF THE DISCLOSURE

This invention provides a process for the simultaneous
dyeing of wool and cellulosic fibrous material with wool-
and substantive dyestuffs in the presence of a fibre-affinic
wool resisting agent and hexamethylenetetramine. The
wool resisting agents used are condensation products of
formaldehyde with a mixture of (a) sulfones containing
two hydroxybenzene residues linked to the —SOy— group
and (b) monocyclic hydroxybenzenesulfonic acids. By the
present process the deposition of cotton dyestuff on the
wool fibre is prevented.

It is known that wool can be advantageously dyed with
wool dyes and cellulosic fibres with substantive cotton
dyes in one and the same bath, when dyeing is performed
in baths that contain in addition to the dyestuffs fibre-
affinic wool resisting agents and hexamethylenetetramine
and which are of acid reaction at least at the start of the
dyeing operation.

It has now been found that particularly valuable results
are obtained when the wool resisting agent in the bath is
a condensation product of formaldehyde and a mixture
of (a) a sulphone containing two monocyclic benzene
residues bound to the —SOy— groups and further sub-
stituted by hydroxyl groups and (b) a monocyclic hy-
droxybenzenesulphonic acid.

According to this invention wool is dyed simultaneously
with cellulosic fibrous material. Suitable cellulosic fibrous
materials are regenerated cellulose, such as rayon or spun
rayon, as well as native cellulose such as linen or espe-
cially cotton. These fibrous materials may be in different
stages of their processing, for example loose or mixed
yarns or in form of fabrics. They may be present in in-
timate mixtures, for example in mixed weaves, or the in-
dividual types of fibre may form large fibre combinations;
this is the case, for example, in fabrics in which warp and
weft consist of different types of material, or in carpets in
which the pile and the backing are made from different
materials. So-called half-wool is specially preferred; it
consists of wool and cotton, and this mixture may be in-
timate or brought about only during the doubling or
weaving operation.

The wool share is dyed with wool dyes which may be-
Iong to a variety of types, especially to the group of acid
azo dyes or of the acid anthraquinone dyestuffs. Among
the azo dyes the monoazo dyes are specially suitable. Ad-
vantageous results have been obtained with chromium or
cobalt complexes of monoazo dyes that contain more than
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one molecule of dyestuff for every atom of metal bound
in complex union, and in which at least one dyestuff
molecule is free from sulphonic acid groups and from
carboxyl groups not participating in the complex forma-
tion. The heavy metal atom may be bound with two dif-
ferent or two identical dyestuff molecules. The complex-
forming group of the dyestuffs may be, for example, an
ortho-hydroxy-ortho’-aminoazo grouping, an ortho-hy-
droxy-ortho’-carboxyazo grouping or preferably an ortho,
ortho’-dihydroxyazo grouping. A large number of this
type of dyestuffs is known.

The cellulose fibres are dyed with substantive cotton
dyestuffs which advantageously have as such little affinity
for the wool fibre. Otherwise, these dyestuffs may belong
to a variety of types. Thus, for example, there may be
used azo dyes, especially disazo and polyazo dyes, which
may contain metal bound in complex union, preferably
copper, or azoxy dyestuffs or sulphonated copper phthalo-
cyanines.

The condensation products to be used in the present
process are prepared from mixtures of sulphones and
sulphonic acids of the kind referred to above. Advanta-
geously, mixtures are used in which the molecular ratio
of (a) sulphone to (b) sulphonic acid is from 40:60 to
85:15. Both the sulphones and sulphonic acids suitable
as relevant starting materials are known. From among the
sulphones the dihydroxydiphenylsulphones of the formula

R Ra

S,

are preferred, in which R; and R,, independently of each
other, represent hydrogen atoms or methyl or sulphonic
acid groups. As examples the following may be men-
tioned:

4,4’'-dihydroxy-diphenylsulphone,
4,2’-dihydroxy-diphenylsulphone,
4,4'-dihydroxy-3,3’-dimethyl-diphenylsulphone,
4,4’-dihydroxy-diphenylsulphone-3-sulphonic acid
and more especially
4,4’-dihydroxy-3-methyl-diphenylsulphone.

Suitable monocyclic hydroxybenzenesulphonic acids
are, for example, phenolsulphonic acid

(HO—C3H,—SOzH)

such as 1-hydroxybenzene-4-sulphonic acid and cresol-
sulphonic acids

CH;

<Ho_o@ )
g0

and especially 1 - hydroxy-2-methylbenzene-4-sulphonic
acid.

The condensation of the mixtures with formaldehyde is
advantageously performed in an aqueous alkaline me-
dium. For example, a mixture of a sulphone and a sul-
phonic acid of the indicated kind in water may be
alkalinized with sodium or potassium hydroxide, then
formaldehyde is added (for example 0.9 to 1.1 mols per
mol of mixture of hydroxyaryl compounds) and the
whole is kept for a prolonged time, for example 5 to 6
hours, at an elevated temperature. Mixtures of sulphones
and sulphonic acid can also be prepared by reacting a hy-
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droxybenzene, such as phenol, p-cresol or a xylenol, with
concentrated sulphuric acid; then water is added and the
alkaline reaction is adjusted by addition of the requisite
.quantity of alkali metal hydroxide, and without inter-
mediate separation the condensation with formaldehyde
is performed.

The amount of the condensation product described
above to be added to the dyebath can vary within rather
wide limits and may be, for example, from 0.075 to 2%,
referred to the weight of the fibrous material to be dyed.
The amount of hexamethylenetetramine should be adapted
to the amount of condensation product and of acid, but
here too there are still rather wide limits within which not
only the process can be carried out but even specially
good results are obtained. As a general guide rule it may
be said that for every part of condensation product at least
15 part and at most 5 parts of hexamethylenetetramine
should be used.

The dyebath must have an acid reaction at least at the
start of the dyeing operation. The necessary acid reac-
tion is advantageously adjusted by the addition of acetic
acid to the dyebath. Since hexamethylenetetramine con-
tinuously gives off ammonia during dyeing, the pH value
of the dyebath, and incidentally also of the wool, rises in
course of time. However, with the quantities of acetic acid
conventionally used in dyeing from acid baths it is quite
possible to conduct the dyeing process so that even when
dyeing takes a relatively long time the pH value never
rises substantially above 7 so that it is possible to positive-
1y prevent any damage to the wool fibre caused by excess
alkalinity.

In the present process the said condensation products
prevent the substantive cotton dyestuffs from depositing
on the wool. In most instances of dyeing half-wool it is
endeavoured to achieve as even a tinctorial strength as
possible for the two fibres; this is considerably facilitated
in dyeing by the present process since the two fibres are
dyed at the same time. However, with all types of fibres
substantially only the dyestuff intended for the specific
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Manufacturing instruction

A mixture of 317 g. of 4,4’-dihydroxy-3-methyl-diphen-
yl-sulphone and 150.5 g. of 1-hydroxy-2-methylbenzene-4-
sulphonic acid in 100 ml. of water is rendered alkaline
with 463 g. of 30% aqueous sodium hydroxide solution.
Then 162 g. of 37% aqueous formaldehyde solution are
added and the reaction mixture is stirred for 5 to 6 hours
-at 100-102° C. The resulting condensation product A may
be diluted with water in any desired proportion without
any precipitate forming.

Similar condensation products are obtained when

4,4’-dihydroxy-diphenylsulphone,

4,2'-dihydroxy-diphenylsulphone,

4,4’-dihydroxy-3,3’-dimethyl-diphenylsulphone,

4,4’-dihydroxy-diphenylsulphone-3’-sulphonic acid or a
mixture of these sulphones together with

1-hydroxy-2-methylbenzene-4-sulphonic acid or

1-hydroxybenzene-4-sulphonic acid is reacted with form-
aldehyde in the indicated manner.

Example

A preparation is manufactured by mixing 1 part of
the condensation product A with 2 parts of hexamethyl-
enetetramine,

100 parts of half-wool (warp: viscose spun rayon; weft:
pure wool boucle yarn) are immersed at 50° C. into a
bath containing in 4000 parts of water 40 parts of crystal-
line sodium sulphate, 2 parts of 40% acetic acid and 1
part of the preparation described above. The bath is kept
for 15 minutes at 50° C. and then a solution of the follow-
ing two dyestufis in a little water is added:

(a) 1:2-chromium complex of the dyestuff of the for-
mula

HO
OH |
HoN I=;L

(B

fibre deposits on it so that the wool dye is not fixed on 40 Cl
the cellulose fibre and the substantive cotton dyestuff is &
not fixed on the wool. CH:
The present process has the advantage that, even when
relatively small quantities of a readily accessible agent (b) dyestuff of the formula
2)
OCH:
HO;? | 3 /N\\
—N:N-O—NH-? N —S0:H
| ¢
—0H CH; No? -—-N=N—©—SO:H
HO38 lim HO (‘)CH:

are used, the deposition of the cotton dyestuff on the
wool fibre is substantially prevented so that it is possible
to obtain from a single bath very clear tone-in-tone or
two-tone effects.

To improve its wet fastness the dyed material may, if
desired, be after-treated in known manner with an agent
that improves wet fastness properties, for example a con-
densation product of dicyandiamide with formaldehyde.

Instead of adding the condensation product and hexa-
methylenetetramine separately to the dyebath, the above-
mentioned quantities of these substances may be admixed
to form stable preparations ready for use and suitable for
the performance of the present process. Such preparations
are added in an amount from 0.1 to 10%, referred to the
weight of the fibrous material to be dyed.

Parts and percentages in the following Manufacturing
Instruction and in the example are by weight,
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Within 30 minutes the bath is heated to the boil and
the half-wool is dyed for 1 hour at the boil. An even red
dyeing is obtained. Shading additions of one or the other
of the above dyestuffs may be made at any time in the
manner usual in dyeing without the dyeing becoming
uneven. Dyestuff (a) has been fixed almost exclusively on
the wool and dyestuff (b) almost exclusively on the spun
rayon.

Instead of the above combination of dyestuffs (a) and
(b), the wool dyes shown in column I in combination with
the appropriate substantive dyestuffs in column II of the
following table may be used in the indicated manner for
dyeing half-wool, whereby either on both fibres the same
shades (Nos. 1 to 6) or very clean two-tone effects (Nos. 7
to 10) are obtained.

If desired, the two constituents of the preparation may
be added at the same ratio singly to the dyebath.



3,687,603

YA
N=D —HN— —Sf0H STOH
7 N
100 N
x z —N=N—
ZIO/
DOI an
11 BinuLIOT 917} JO JNISeAp o1} Jo %67 pue

SO H,HnO%

SN —N=N— ~N=N— IZHZIO

OH (1)

SUMOIG-10[0T A 0T B[WNIOT otf1 Jo Ynisedp oYl 3o %GL TNO(B JO INIXIY

ocL

1oy o0dAY YIIm
pozipIxo-103)e ‘ornssoxd 10pUN UOTIN[OS QBN U PasUspuod ‘piov dWoyd[msIp-,5 Z-oUoqIsonuIp-f 4 Jo [0W [ pue proe oruoydns
OUOUI-AUIPIN[OI0TYI0IPATRP JO S[OW g JO 1onpod UCI)ESUsPUOd 913 JO %21 PUR / B[IIWLIO] JO JUISIAD U JO %ES 1008 JO SINIXIT

BNTLIO] 91} JO PTYISAAD 911 JO XO[dWI0D WNIWIOIYI-G:T =~ """ """"""" 2
¢ ol
folac | 0
[ ZIO ]
Zlo o
m t0OH H:O m olzﬂz s
mo \ ......
Mo BO—009 (9) e g
HEQ S — —St0H
................................ OH —5%0
b 911 S (¥ntnteini i tn et ate (2) Bnuro] Jo JmsAq Gv ............ 4
® 10D —0D—HN— >-HN O
/8t0H HEO 8N\
“mh_v-o- ~HN
HOO0D
~N=N~ N=N O §—
| |
onig. I:o np—0  S'OH WN O T I
apeyg

20 8—O'H
| |
OH [0}

BIULIOJ O] JO PNISOAD 013 JO XO[dUI0d WNITOIYD-gi] ~= === =""""""

o
N=D

—N—D
| HOO
HO ®)

| oD
O—-N=N—
Oy

|
0

prIsadp vanuvisqng (I11)

0£p T00M (1)




3,687,603

*93UB10 :950]
=N[]80 {UBAI3 9AT[O :JOOM

i

“ayuro[yeod AT YIIM PIZIPIXO-103)8

0InNss0xd JOPUR UOHNI0S F{ QBN U PasUapUod ‘pioe suoydinsip- g z-ousq(13So1}iuIp-#% jo [0UL T pue

el e

| |
tHO—0 StOH (02)

EIOULIOJ AYJ JO YN3S0£p 91} JO S[OW Z JO 1onpord Uoljesuepuo))

10 8—D'H

|
)
|

N°H NEO (81)

BINULIO} 8Y3 JO FNISAAP 913 JO X200 J[BA0D ZI] ~777"07"" "7

O'H

| t05—0H

N=0D
10 N
I O—N=N—
7z
| OH
ox (81)

19SO[AY[9 LMOIOA 100 "7 T e e e S e e £1 B0, 2} JO YUISAA([ ~~m7TmTT e “7TTTTTT T RIMWLIO) QU JO JNISOAD 91f) JO X300 JRqos-giY Tt e
Olzuﬂ w:_vm mnmvm s Q N°Q
SHN —$'0H H'0s ”molOIZHZIA P2
| i
—N=N— —N=N IZHZIO HO HO (D
“usaid | |
95099 TUMOI-PAT {00 HO 'HO—0 @y -~ R e Smmemmmmesaieon - LINULIO} GRISeAD otp] JO xo[dW0D JBCO-GT ~=T2 =" "m0y
3 lZﬂZI.A VI.ZN [¢]
HN oH
00 —N=N— >—N=N— >—st0H EDLOmIOizn
A _ _ Q)
H«H s |
"Da 1es0[MIeD 1421F 100 HO HIOS (g1 LMULIO] 01 JO PNISOAD oY 10 ¥a[duI0d [80a-gip ~== ===~ .
01 B[nULIOT JO PNISaAp oY) JO %% pus
3 O_ §—OtH
HEQ 8 H!O S
N~ —_—
N —N=N— —HIN— - N= N~ —NEQ
0 +— N—| : _ _
O )0 en NH oH (z1)
“usa1s-on1g B[NULIOY U} JO PRISOLP 81} JO %eg IN0Ys JO SINIXIN L[OULIO} 91 10 JISaAp 01 Jo xapdwod Jreqod-gy "t ~es--g
opeus JnISeAD earjuelsqng (1) 24P 100 (1) ‘oN

PINUPUODN—HTIV.L



TABLIl—Continued

(II) Substantive dyestuff Shade

(1) Wool dye
11....c...... Chromium compound in which one molecule each of the dyestufis

No.

et ccrmacenameeneeeaen-aa WOOL grey; cellulose:

Substantive dyestufl of the composition shown above sub 10/I1.

orange.

@1

HOsS

12.....c...c. Wool dye of the composition shown above sub 11/ ... i oo Dyestuff of Formula 15, oot meemeeeee e~ WOz grey; cellulose: red.
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What is claimed is:

1. The process for the simultaneous dyeing of wool
and cotton material, the wool being dyed with wool dye-
stuffs and the cellulosic fibrous material with substan-
tive cotton dyestuffs, in dyebaths that are of acid reaction
at least at the start of the dyeing operation and which
contain a fiber-affinic wool resisting agent and hexameth-
ylenetetramine, which process comprises adding as wool
resisting agent to the dyebath a condensation product of

(1) formaldehyde and

(2) a mixture of

(a) sulfones containing two monocyclic benzene
residues which are bound with the —SO,—
group and are further substituted by hydroxyl
groups, and

(b) phenolsulfonic acids or cresolsulfonic acids.

2. The process according to claim 1, wherein the sul-
fones (a) are of the formula

in which R; and R,, independently of each other, represent
a member selected from the group consisting of hydrogen
atoms, methyl and sulfonic acid groups.

3. The process according to claim 1, wherein the mono-
cyclic hydroxybenzenesulfonic acids (b) are selected from
the group consisting of phenolsulfonic acids and cresol-
sulfonic acids. :

4. The process according to claim 1, wherein the con-
densation products of the indicated kind contain (a) 4,4'-
dihydroxy - 3 - methyl-diphenylsulfonic-(1,1’) and (b)
1-hydroxy-2-methylbenzene-4-sulfonic acid.

5. The process according to claim 1, wherein the mo-
lecular ratio of (a) sulfone to (b) sulfonic acid in the
condensation products of the indicated kind is 40:60 to
85:15. :
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