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This invention relates to the use of the reaction
product of substituted triazines with low-molecu-~
lar weight epoxides as dye assistants for metal-
lized dyes in dyeing processes.

Fibers and fabrics, particularly basic nitrog-
eneous materials such as wool, nylon, aralac,
ete., have been dyed with metallized dyes by vari-
ous processes, in one of which the dye is metal-.
lized in the form of a metal complex and then
dyed onto the fiber from a bath. The compounds
of this invention are advantageous for use in
this process as well as other processes such as
the metachrome process which involves simul-
taneously dyeing and metallizing, or the so-called
top and bottom chrome process in which the dye
and metal salts are applied separately.

It has been common practice to dye basic ni-
trogeneous materials from a strongly acid dye
bath with metallized dyes. A relatively strong
acid bath has been necessary, and even with a
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large amount of acid the process has often re- -

sulted in-dyeings which are not sufficiently level.
The disadvantage of dyeing any fabric in a solu-
tion of @ strong inorganic acid is obvious. Chem-
ically, both wool and nylon are high-molecular-
weight polyamides and in a boiling acid solution
we have ideal conditions for the hydrolysis of
the amide linkage. - It is not surprising, there-
fore, that some hydrolysis does take place in the

HO CH;—-CHz[O—CHz—CHa]::——H——NH'-—C\

acid dye bath with the production of a lower
molecular weight product that is reflected in de-
creased tensile strength and a harsh hand.
Although the dye chemist has recognized for.
years that strong, completely ionized acids should.
not be present in the dye bath, their use was con~
tinued because no other method was known that
would produce as level dyeings. The dye:bath:
was always a compromise between increasing
the acid, the temperature and bath time to im-
prove the dyeing, and decreasing the acid, the
temperature and bath time to avoid excessive
damage to the fabric. This has greatly restricted
the field of utility of premetallized dyes, both:
of the completely metallized type and the so-
called half-metallized complexes which contain
less than the maximum amount of metal capable
of entering . into chemical combmatlon in the
complex. -
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The difficulties involved in producing level
shades have resulted from a number of factors,
an important one being the inadequate or ex-
cessively slow penetration of the dye into the
fiber.. This poor penetration has led in the past
to considerable experimentation. It was soon
found that cationic surface active agents im-
proved the penetration of metallized dyes in the
fibers. 'This increased. the strengih of the dye-
ing, but it led to another serious difficulty, name-
iy, scum formation. The metallized dyes contain
acid groups and in the strong acid bath tend to
react with cationic surface active agents to pro-
duce insolubie compounds forming a highly col-
ored scum, which scum in many cases adhered
locally to portions of the fabric and resulted in
specky dyeing. Various procedures have been
adopted to keep the scum in dispersed form so
that the specks would not be too large. How-
ever, the palliatives used in the past have still
left much to be desired.

We have now discovered a class of nonionic
substituted triazines which, when used accord-
ing to the process of this invention, result in a
level -dyeing but do not form cobjectionable scum
in the dye bath.  These compounds are poly-
alkylene oxide derivatives of 2-alkyl guanamines
which, in the case of ethylene oxide derivatives,
conform to the general formula

R.

¢

AN
N N
(lJ;NH—[CHz—CHPO],oHrCHz—OH

Z .

in which R is an aliphatic hydrocarbon radical
containing at least 7 carbon atoms and x plus
¥ may vary between 9 and 98 depending upon the
amount of alkylene oxide that is condensed. Al-
though the above formuia illustrates the product
formed by the condensation of guanamine with
ethylene oxide, it will be recognized that glycidol
may be substituted for all or part of the ethylene
oxide. ' Furthermore, various other alkylene ox-
ides may be used, such as propylene oxide, iso-
hutylene oxide and tetramethylene oxide.

It is possible to vary the ratio of alkylene oxide
to substituted guanamine through a wide range,
depending on the properties desired in the dye-
ing assistant. In general, we prefer to condense
between about 40 and 75 moles of alkylene oxide
with 1 mole-of substituted guahamine. Inas--
much as the polyalkylene oxide chain is respon- -

BB sible for the water-solubility of the dye assistant,
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it will be recognized that the tendency to form
seum will be reduced as the amount of alkylene
oxide present in the molecule is increased. When
the alkylene oxide condensed is ethylene oxide,
and the .ratio :of ~ethylene oxide to substituted
guanamine drops below 6 or 10°to 1, a~condition
is obtained where the dye assistant is so insoluble
that objectionable scum interferes with its use.

The strength of the dyeing is:an-inverse func-
tion of the amount of alkylene:dgxide scondensed
with the substituted guanamine and therefore,
the particular dye assistant which.may be. used
to greatest advantage will be a compromiise be-
tween obtaining satisfactory. soliibility.and maxi-
mum strength of dyeing.

The hydrocarbon chain R as mentioned above,
may be varied between 7 and ‘I7-carbon~atoms.
We have found that when the aliphatic hydro-
carbon constituent contains less than 7 :carbon
atoms, the resulting compound is no longer ef-
fective as a dyeing assistant.

“In our Patent WNo. 2,470,080 which issued May
10, 1949 "to "American Cyanamid “"Company, we
have describeéd a particular type of nohionie sur-
face active agent prepared by the reaction of an
alkylene oxide with an. &dlkantl amide of a ther-
mally pslymerized drying oil acid. These reéagents
were effective’in producing better levelness inless
time “and markedly increased the ‘célor value
when ‘they “were present in the dye bath. “The
substituted guanhamine condensates of the preserit
invention show some very importafit additional
atvantages over the dye assistants referred to
above in that they are most efficierit in "the pres-

ence of an orgatiic acid. "It is"how practical Tor :

required in the dye bath by “the much ‘more
wedkly jonized organic acids.  Thus a solution
is offered “to one prdéblem which has pliguéd the
ayeindustry ever since the first synthetic dye was
obtained “by Perkins. “'This “siibstitiition of a
weaker organic acid for sulfuric acid will greatly
reduce ‘damage to the fiber. 'Tensile strength of
the dyed fiber will be improved and g much softer
hand isobtained.

Tt-is an advantage of the dyéing assistants of
the "present "invention that they thay ‘be used
witheut “the” drawback of seum Tormsation “which
had previously ‘made the use-of “eationic surface
active agents unsuitable "as “dyeing assistants.
Effective amounts of the surface active agents of
the present invention can be addéd to the dye
bath without precipitation, evenswhen the bath
containg such salts as ammonium sulfate, sodium
sulfate,-and the like, These-agents, in'thequan-
tities used, are stable in the presence of acid and
permit the dye hath-to.-be kept for.a reasonable
time without serious decomposition.

It is an advantage of the present invention that
no -problem is involved .in regulating “the .con-
centration of these dye assistants, as they may
be .added to .the dye bath in small portions to ob~
tain maximum effectiveness ‘with .o minimum . of
precipitation .and scum “formation. This: én-
ables one to vary the concentration.over-a wide
range. -In addition,.the dye.assistants of.this se-
ries may be tailor-made by regulating the amount
of ethyléne oxide present in the moleciile fo avoid
scum formation in dye. solutions.of normadl con-
centration.

We have found that.these nonionic surface.ac-
tive .dye assistants are.particularly -well-adapted
for the dyeing of loose yarns, such:.as carpet
yarn, raw.stock, slubbing-and-knitting:yarns,-and
woeoel with.a-low-twist in.general.
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We have found that the substituted guana-
mines of the present invention reduce the time
required for dyeing by as muech as one-haif,
which decreased bath time represents a consid-
erable economic saving. :As we have pointed out
ghove, it has long been recognized that gyeing in
acid sclutions at the boiling point is detrimen-

-tal to the fabric and that the damage is related
‘to-the time during which the fabric is subjected

to these conditions. An even greater advantage
of the decreased bath time, therefore, is the re-
sulting improvement .in the physical properties

-0f the dyed Tabric.

The "following .specific examples will further

5. illustrate -the -manner in which the present in-

vention may be practiced. Parts are by weight.
"Example 1

_ Stearoguanamine was prepared by the method
desctibed in Example 2 of U. S. Patent No.
2,309,679 and then condensed with the following
quantities of ethylene-oxide:

A—11.moles ethylene oxide
B—25 moles-ethylene oxide
C—35.moles ethylene oxide
D~—50 moles ethylene oxide
E—160 moles ethylene oxide

It -should be noted that the -amount of -stearo-
guanamine-is 1-mole-in-each-case. The reaction
between'the ethylene oxide and:-stearoguanamine
proceeded-smoothly @t 110°2220°-C.

Example 2

<A fdye bath was prepared using: 250 ce. water,
0.1:g. of the chromium complex of the.azo dye
obtained by -coupling  diazotized l-amino-2-hy~
droxy. naphthalene-¢-sulfonicacid to beta-naph-
tiol, 0.4;8..0f formic acid and. 0.1 g..of the sur-
face-active agent prepared: as Example 1A. Five
grams .of ~wool, ‘pre-wet with ‘water, were then
introduced .into the ‘dye bath at about.120° 7,
the hath:slowly raised-to the boil with intermit-
tent turning of ‘the wool, snd.dyed for about il%
hours:at the boil. The: water -that. evaporated
during the boiling was replenished frequently in
order to keep the :liquor-wool ratio practically
constant. ‘When the dyeing was completed, the
wool-was: removed, rinsed and.air-dried. A sec-
ond dyeing “was.prepared in.the same ‘manner,
except the produet of Example 1A was not added
fuo the dye bath. 'This was used as a control dye-
ing.

The shade of the wool dyed in the bath in
which the surface active agent was present was
mere level and much stronger than that of the
wool dyed in the control bath.

Ezxample 3

Ezaraple 2-was repeated. except that the time
of-dyeing was liraited. t0 forty-five minutes, The
shade of the wool :dyed in the -presence of the
surface active agent:was more level and. stronger
than that.of 4he wobl dyed dn the control bath
for 14 hours.

“Ezample 4

‘The .general procedure.of [Example 2 .was re-
peated, -except-0.5:g. of formic acid-was used in-
stead of 0:4:g. formic acid. The result was: gen-

terally similar-to that ebtained :in Ezample 2.

‘Exoample .5

r'.Ifhe -procedure -of . Example ‘2 ‘was Tepeated,
using again 0.5:g.-of formic gcid and wsubstitut~

ing for the dye of Example 2 the chromium:com-
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plex of the azo dye obtained ‘by coupling. diazo-
tized 1-amino-2-hydroxy-naphthalene-4-sulfonic
acid to l-hydroxy-naphthalene-8-sulfonic acid.
Again the color value of the dyeing obtained
from the bath in which the surface active ma-
terial was present was much stronger and the
shade was more level than the dyeing obtaine

in the control bath. L

E:rami)le 6

The procedure of Example 2 was repeated, in-
creasing the amount of formic acid to 0.5 g.-and
substituting the chromium complex of the azo
dye obtained by coupling diazotized 1-amino-2-
hydroxy-naphthalene-4-sulfonic acid. to i-phe-
nol-3-methyl-5-pyrazoline. ~When the . color
value of the dyeing was determined by means of
a spectrophotometer and compared against the
control dyeing (an assigned value of 100%) the
color value of the dyeing made in the presence
of the surface active material was about 155%.

Example 7

The procedure of Example 2 was repeated, us-
ing 0.5 g. of formic acid and the chromium com-
plex of the azo dye obtained by coupling diazo-
tized 2-amino-4-chlor-phenol-6-sulfonic acid to
1-phenyl-3-methyl-5-pyrazolone. When the col-
or value of the dyeing was determined by means
of a spectrophotometer and the control sample
was assigned a value of 100%, the color value
of the sample dyed in the presence of the prod-
uct of Example 1A was 1656%. o

Ezample 8

A dye bath was prepared using 250 ce. of water,
0.1 g. of the chromium complex of the azo dye
obtained by coupling diazotized 4-nitro-2-amino-
phenol to 1-(4’-sulfo-phenyl) ~3-methyl-5-pyraz-
olone, 0.4 g. of formic acid and 0.1 g. of thé sur-
face active agent prepared in Example 1A. The
color value of the dyeing obtained from the bath
in which the surface active material was pres-
ent was much stronger and the shade was much
more level than that of the dyeing made in the
control bath. . .

Ezample 9 ’

The procedure of Example 8 was repeated,
except that 0.1 g. of the surface active material
described in Example 1B was used instead of
the dye assistant of Example 1A. The dyeing
made in the bath in Wwhich the surface active
material was present was substantially equal to
that in Example 8 and notably superior to that
made in the control bath. ‘ -

Ezample 10

The procedure of Example 8 was repeated, ex-
cept 0.1 g. of the product described in Example
1C was used. The dyeing obtained in-the bath
containing the surface active material . was
slightly more level and somewhat weaker than
the dyeing obtained in Example 8 which em-
ployed the surface active agent of Example 1A,
Both dyeings, however, were markedly superior
to the control dyeing.

Example 11

The procedure of Example 8 was repeated,
substituting 0.1 g. of the product described in
Example 1D. The results were Very similar to
those obtained in Example 9.

Example 12
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6
stituting the.surface active agent described -in
Example 1E. The wool dyed in the bath con-
taining this product was notably stronger and
much more level than the control dyeing. It
was also more level than the dyeing obtained
in Example 8. However, the shade was some-
what weaker than that obtained in Example 8.
This series of examples from 8 to 12 illus-
trates the principle mentioned above, namely,
that increasing the amount of ethylene oxide
improves the levelness of the dyeing and de-

creases the color value.

Example 13

The procedure of Example 2 was repeated,
substituting 0.1 g. of the product of Example 1C
for the product of Example 1A. The dyeing
made in the bath in which the surface active
material was present was much stronger and
more level than the dyeing made in the control
bath. : !

Example 14 ’

The procedure of Example 2 was repeated,
substituting the dye assistant of Example 1C
and deereasing the amount to 0.025 part (14).
The wool dyed in this bath was slightly weaker
in color than that of Example 13, but was strong-
er than the wool dyed in the control bath. )

Ezxample 15

The procedure of Example 2 was repeated, us-
ing 0.15 g. of the surface active agent described
in Example 1C. Wool dyed in the bath contain-
ing 0.15 g. of dye assistant was stronger and more
level than wool dyed in the control bath.

E:cample 16

The procedure of Example 2 was repeated,
using 0.5 g. of the product described in Example
1C in the dye bath. Wool dyed in this bath was
very much stronger and more level than ‘wool
which was dyed in the control bath in the ab-
sence of any dye assistant. .

Example 17

A dye composition  was prepared consisting of
29 parts of the chromium complex of the azo dye
obtained by coupling diazotized l-amino-2-hy-
droxy-naphthalene-4-sulfonic acid to 1~hydroxy-
naphthalene-8-sulfonic acid, 35 parts of.  the
chromium complex of the azo dye obtained by
coupling diazotized 1-amino-2-hydroxy-naph-
thalene-4-sulfonic acid to beta naphthol, 17 parts
of the chromium complex of the azo dye obtained
by coupling diazotized 1-amino-2-hydroxy-naph-
thalene-4-sulfonic acid to 1-phenol-3-methyl-
5-pyrazolone, and 19 parts of Glauber’s salt. A
dye bath was prepared, using 250 cc. water, 0.1
g. of the dye mix described above, 0.5 g. of formic
acid and 0.1 g. of the product of Example 1A:
A control dyeing was also made in the absence
of any surface active material.

The color value of the dyeing as made in the
two baths was then determined by means of the
spectrophotometer and the dyeing made in the
presence of the dye assistant had a value of about
2509 based on 100% for the control sample. .

Example 18
a-Ethylhexanoguanamine was prepared accord-
ing to the method described in Example 11 of
U. 8. Patent No. 2,309,679 and then condensed
with 25 mol equivalents of glycidol to give a
product that was readily soluble in water. This

The procedure of Example 8 was repeated, sub- 35 dye assistgnt was then used according to the
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method wof  Exdmple=2 to ©ffect g ssbrony -and
level dyeing:onswool.
“Ezample 19
vBy-a ‘reaction sindflar 4o that described-in Bx-
ample 1,lauroguanamineswas:prepared-andcon-
densed-with 30 moles:of glycidol:by heating awith
stirting, t0:130° C.;swhersupsn:an-exothermic te-
action took place; scontinuing ‘for-sbout 15 :min-
utes. During -this interval, ¢he temperature-of
the reaction -was aisinbdained tat 132:137%:C. by
cooling the reaction vessel:in:a wdber Hath. - The
product was a pale yellow, transparent, viscous
resin which was regdily soluble in water. This
surface-active agent was:used according to’ithe
method ~of “Example 2 to improve Sths strétgth
and levelness of rwodl dyeihg.
“Example20

~A-dye-bath:-was-prepared-with 309:cc.rof water
and 0.4 g. of the cobalt complex of the azo-tdye
obtained by coupling 4-nitro-2-amino-phenol to
1-(4’-sulfo-phenyl) ~3-méthyl=s-pyrazolone. To
this-bath was-added-0:5:g. of:calcined - Glaubsr’s
salt,~0:1-cc."of 56 % acetic: acith and
oughly wet-cut woal iyarn. =10:-ce. of:a 1% sely«
tion: of the broduct-of Example 1 wasrintroduced
and tie temperature raisedto:180° ., whersuoon
0.075 g.-of formic acid -was-atdded. Therdyeing
was continued at the beiling point until a satis-
factory shade had been-obtained.

Emample 21

A dyemg was-made as in Fxample 2 .exceptthe
eopper- complex of the dye:obtained by digzotiz-

ing ortho-phenetidine and coupling with -Schae-

fer’s salt is substituted for the chromium com-
plex of Example 2. “Arust=colored shade having
excellent color value was obtained.

Example 22

By a- reaction -similar -to--that deseriped -in
Example 1, stearoguanamine -was -prepared: .and
condensed with 49 mois -of propylens oxide.

To a dye bath containing 0.1 part of the
propylene oxide condensztion prepared above, 4
parts-of 109 hydroxy-acetic-acid:and .1 .part.of
the chromium complex of the azo Gyestufl from
diazotized anthranolic acid and -1<(4’=sulfo=-
phenyl)--3-methyl-5-pyrazelone :in. ;300 parts -of
water -were -added 5.parts -of. wool yarnswhich
had:-been ‘thoroughly -webt -oubt. .The bath rwas
brought slowlyto.the Jboil -and-maintgined-at:the
boil -for sufficient time -to-complete:the - dyeing.

Yarn whieh was ‘dyed.in-a .control-experiment

without. the -advantage of: this dye assistant.was

not-level.
- Exemple 23
_Example.2 was repeated .- substituting .5--g..0f
nylon. for.the wool.

-Nylon dyed.in a control.-bath was ‘much.weaker

bug,ofifhor=.
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inzghadesthan that /dyed -in the presehce «of the
dyeassistant.

~Itrwillzbe neted in-all theabove.examples that

the:metallized dyes 'employed- are the. so-called

5 ‘“‘seluble”zdyes-which:in an-acid dye:bath behave

inallzpractical -aspeets as-a ‘true solution. It

will “berecognized ‘that: some of ‘thie larger dye

molecules may be present in‘the eolloidal state,
but in the following -claims. we rafer to these
dyes which form stable difpersions in an acid
dye bath a5 soliblemetallized dyes.”

“We cIaim

10

itrogenous fAbers with
: g acid bdaths, which
comprises: subgect,mfr ithe 'materisl to bz dyed to
‘adye bdath containing metallized idye; formit
it 1d 2h amount sufﬁmenu to be effective: but
ihsuﬂiczen t ; and eXces-
yl-guan-
alkyl mreup be_ g e alibhiatic hy-
drocarbon ehain: 6f 7 %017 carben -atems and
said 2-alkyl guanamine-having polyaliyiens oxide
chains attached to the amino nitrogens, said
bolydlkylene-oxide chains-containing at- Iefm, i1l
but-not:more than 100 cther oxygen atoms sepa-
rated by atleast 2 but ‘not ‘more than 3 carbon
atorns; andsaid ‘dye “bath being further char-
actermed ‘by ‘the zbsence 'of minersl aeids.

72, "The method of ‘claim 1-in which ‘the mate~
rial“to" be “dyed is wool.

8. The'method-of¢laim 2 in“which the 2=alkyl
guanamine is 8lpha=ethylhexane guanamina.

4. The method “of ‘¢laimi 3 in which ssid poly-
alkylene oxide chain :sya “polyethylens oxide
chain.

“5."The meéthod of ‘claim "1 in-which the 2-alkyl
guanamine is’stearoguanamine.

8. "The méthod of “¢laim 5 in which the
rial to'be dyed is wool.

1. The ‘method aecording to claim - 1 in which
-:ald 2-alkylganamine is Iauroguanamine.

8. The method of ¢laim 7 in which said voly-
alkylene ‘oxitle ‘chains ‘are ‘polyglycidol chains,

'9.”The méthod of claim 1 in Wwhith said poly-
alkylene oxide Ghains “contain ' between 40 and
75 ethylene oxide units.

10. The method according o claim &
the material to.be dyed.is wool.
'HENRY 'EDMOND MILLSON.
" SHANNON MOORADIAN.
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