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This invention relates to the aftertreatment of dyed 
fibres and more particularly to a process for aftertreating 
dyed polyolefine and polyacetal fibres containing metal 
compounds, in order to improve the fastness of the dye 
stuff to light. 

It is known that polyolefine and polyacetal fibres con 
taining metal compounds may be dyed with metallisable 
dyestuffs, and that by this means the dyestuff becomes 
firmly anchored within the fibre. 
A process is known for the production of coloured 

shaped articles of poly-or-olefines, in particular coloured 
fibres of stereoregular polypropylene, wherein there is in 
corporated a basic or anionic exchange substance which 
contains a metal, characterized in that the article is dyed 
with an acid dyestuff which forms a chelate compound. 
A process is also known for the production of coloured 

shaped articles containing or consisting of polyacetals, 
wherein there is incorporated a basic or anionic eXchange 
substance which contains a metal, characterised in that 
the article is dyed with an acid dyestuff which forms a 
cheate compound. 
Among the metals which may be contained in the 

anionic exchange substances particular mention may be 
made of zinc, magnesium and calcium since these metals 
do not discolour or adversely affect the properties of 
the fibre. Other metals may, however, be contained in 
the anionic exchange Substance. 
We have now found that the light fastness of metallis 

able dyes on polyolefine and polyacetal fibres containing 
certain metals may be improved by aftertreatment of the 
dyed fibre with certain chelate compounds of other metals. 

According to the invention therefore, we provide a 
process for improving dyeings of metallisable dyes on 
polyolefine and polyacetal fibres containing zinc, calcium, 
magnesium or aluminium compounds which comprises 
treating said dyeings with a chromium, cobalt, nickel or 
copper complex of a chelating agent which yields a zinc 
complex having a stability constant not greater than 12.0. 
The term “stability constant” has the meaning attributed 

to it in “Chemistry of the Metal Chelate Compounds,” by 
Martell and Calvin, published in New York in 1952 by 
Prentice-Hall, Inc. Methods for the determination of 
stability constants are described in Chapter 3. 
We mention the following chelating agents which yield 

zinc complexes having stability constants not greater than 
12.0. 8-hydroxyquinoline (10.9), acetylacetone (5.6), 
benzoylacetone (5.6), glycine (5.5), Salicylic acid, Salicyl 
aldehyde (4.5), salicylaldoxime, O-hydroxyacetophenone 
oxime, ethylene diamine (5.9) and o-phenanthroline (6.4). 
The chromium, cobalt, nickel and copper complexes of 
such chelating agents are of value in the process of the 
invention. 

During the process of the invention metal exchange is 
believed to occur, resulting in the formation of a dye 
stuff complex of chromium, cobalt, nickel or copper with 
in the polypropylene fibre. It is surprising that metal ex 
change can be brought about so readily in a completely 
non-polar medium such as polypropylene. The remark 
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able increases in light fastness which we are able to pro 
duce are in themselves evidence that a considerable 
amount of metal exchange takes place. 
The chromium, cobalt, nickel and copper complexes of 

acetylacetone are especially valuable in the process of the 
invention, being stable under ordinary conditions of stor 
age and in aqueous dispersion, but sufficiently reactive 
with the dyed fibre to produce rapid and extensive metal 
exchange under the conditions described above. 
The process of our invention may conveniently be car 

ried out by treatment of the dyeing with an aqueous dis 
persion of the chromium, cobalt, nickel or copper com 
plex (obtained, for example, by milling the complex with 
an aqueous solution of a dispersing agent such as a sul 
phonated naphthalene-formaldehyde condensate). Such 
treatment may readily be carried out at a temperature 
between 70 C. and 120° C., especially between 80 and 
100° C. The process is usually complete after heating 
for about 1 hour between 80 and 100° C., and the textile 
material may then be rinsed, treated with soap or de 
tergent in normal manner and dried. 
Dyed polyolefine or polyacetal fibres suitable for after 

treatment with metal complexes by the process of the 
invention may be obtained according to known processes 
generally described above. It is especially advantageous 
to use a sequestering agent at some stage of the dyeing 
operation. Particularly, dyed fibres of stereoregular poly 
propylene containing the said metal compounds may be 
used in the process of our invention. The zinc, calcium, 
magnesium or aluminium compounds contained in Such 
fibres are preferably salts of high molecular weight car 
boxylic acids e.g., 8 to 18 carbon atoms carboxylic acids 
such as caprylic, stearic or naphthenic acids. Other metal 
compounds such as inorganic salts and oxides may be 
contained in the fibres if desired. 
The invention is of great value when it is applied to 

dyeings of metallisable dyestuffs on polyolefine and poly 
acetal fibres containing compounds of zinc, magnesium 
or calcium. Such dyeings, especially when obtained from 
metallisable dyestuffs of the monoazo or anthraquinone 
series are normally of low fastness to light, and after 
treatment with the metal chelate compound brings about 
a marked improvement. A very marked improvement 
in light fastness occurs when the dyestuff used is a mono 
azo dyestuff containing metal-reactive (especially hy 
droxy) groups in positions ortho- to the azo group. 
The invention is illustrated but not limited by the fol 

lowing examples in which the parts are by weights. The 
light fastness figures are those obtained by the method 
adopted by the International Organization for Standardi 
zation (I.S.O. Recommendation R 105, Part II). The 
method of testing is also described in "British Standards,' 
under BS 1006. 

Example 1 
100 parts of a polypropylene textile material contain 

ing 95% isotatic polypropylene and 5% zinc stearate is 
scoured for 30 minutes at 85° C. in a bath containing 
0.2 part of sodium oley p-anisidide sulphonate and 2 
parts of ethylene diamine tetraacetic acid sodium salt 
per 1000 parts water, and rinsed thoroughly in water. 

1.5 parts of 1-(2-hydroxyphenylazo)-2-naphthol is 
dispersed in water by gravel milling with 0.3 part of a 
sulphonated naphthalene - formaldehyde condensation 
product, and added to 4000 parts of water at 50° C. con 
taining 4 parts sulphonated naphthalene-formaldehyde 
condensation product. The scoured polypropylene textile 
material is immersed in the liquid thus obtained and the 
temperature is raised is 100 C. Dyeing is continued for 
90 minutes at 100° C. and the textile material is then 
rinsed in water. The deep red textile material is then af 
ter-treated by immersion in 4000 parts of warm water con 
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taining 2 parts of the copper complex of 8-hydroxyquin 
oline (dispersed by gravel milling with 0.5 parts of sul 
phonated naphthalene-formaldehyde condensation prod 
uct and 10 parts of water) and 4 parts of sulphonated 
naphthalene formaldehyde condensation product. The 

4. 
the copper complex is omitted the dyeing has a light fast 
ness between 1 and 2. 

Example 3 
Example 1 is repeated using a polypropylene textile 

temperature is raised to 85 C. for 1 hour and the textile material containing 95% isotactic polypropylene and 5% 
material is rinsed in water and washed for 15 minutes calcium oxide. The dyeing so obtained has a light fast 
at 60° C. in a solution of a synthetic detergent and fi- ness of 4. If the after treatment with the copper com 
nally rinsed in water and dried. plex is omitted the dyeing has a light fastness of 1. 
The dyeing so obtained has a light fastness of 5. If 10 The following tables give further examples, indicating 1. 

the aftertreatment with the copper complex is omitted, column 5 the shades obtained on polypropylene textile pla 
the dyeing has a light fastness of 2. terial containing 95% isotactic polypropylene and 5% 

E. le 2 zinc stearate by dyeing with the dyestuffs listed in column 
xample 2 and aftertreating with an aqueous dispersion of the 

Example 1 is repeated using a polypropylene textile 5 metal complexes listed in column 4, using the procedures 
material containing 95% isotactic polypropylene and 5% described in Example 1. The light fastness figures, be 
magnesium naphthenate. The dyeing so obtained has a fore and after the treatment with the metal complex are 
light fastness between 4 and 5. If the after treatment with given in columns 3 and 6 respectively. 

TABLE I 

Light Light fast 
Example Dyestuff fast- Metal complex Shade ness after 

IleSS treatment 

4------------ 1-(quinoline-8-azo)-2-naphthol-------- 2-3 Copper 8-hydroxyquinoline----------- Rubine--- 4. 
5- 1-(2-hydroxyphenylazo)-2-naphthol--- 2 Copperfacetyl acetone- Deep red-- 5 

--d 2 Coppersalicylic acid- do 4-5 
7 2 Cobaltfacetyl acetone- 5 
S 2 Chronium 18-hydroxyq 4 
9- ( ydro 3 Copperf8-hydroxyquinoline--- 6 

naphthol. red. 
- - - - - do-------------------------------- 3 Copperisalicylaldoxime--------------------do ---- 6 

ill----------- 1-(27iSpxy-5' -chlorophenylazo)-2- 4 Copperf8-hydroxyquinoline-...-------------. do---- 5-6 
naphthol, 

----------------do-------------------------------- 4 Copperfo-hydroxyacetophenone -----do---- 5-6 
0XIIle, 

TABLE II 

Ex- Light Light fast 
ample Metal compound Dyestuff fast- Metal complex Shade ness after. 

SS treatment 

13------- Zinc stearate------ 2:4'-Dichloro-2-hydroxy-5-methylazobenzene.---- 4 Copperfacetyl acetone.----------- Yellow---- 5 
14. 1-(4-Methoxyphenylazo)-2-naphthoi.------------- 2-3 ----- do-------------------- -- Pink------ 4. 
i5-- 1-(2-Carboxyphenylazo)-2-naphthol------------- 2-3 Copperisalicyl-aldoxime----------- Red------- 4. 
16------- 1-(2-Methoxyphenylazo)-2-naphthol.------------ 2-3 Copper?o-hydroxyacetophenone Pink------ 4. 

Oxle. 
17------- Calcium stearate-1-(2-hydroxy-5'-chlorophenylazo)-2-naphthol-...-- 4 Chromium facetyl acetoneg---...-- Bish 5 

8. 8.------ Zinc naphthenate-1-(2'-Hydroxy-5'-chlorophenylazo)-2-naphthol--- 4 Copperlethylene diamine.--------------- do---- 5-6 
19------- Zinc Stearate------ 1-Phenyl-3-ethoxycarbonyl-4-(2-hydroxy- 3-4 Copperlglycine-------------------- Yellow--- 4. plaenylazo)-5-pyrazolone. 
20------------ do------------- 1-Phenyl-3-ethoxycarbonyi-4-(4-nitro-2'-hy- 2 Copper/benzoyl acetone.----------- Orange---- 4 droxyphenylazo)-5-pyrazolone. 
2.------------do------------- -(4-chlorophenyl)-3-methyl-4-(2'-hydroxy- 2 Copperfacetyl acetone------------- Yellow.--- 4 phenylazo)-5-pyrazolone. 
22.-- Zinc naphthenate- I-Phenyl-3-ethoxycarbonyl)-4-(2-hydroxy- 3-4 Copperf3-dodecylpentane-2:4- ----- do----- 4-5 

phenylazo)-5-pyrazolone. dione. 
23------------do------------- 1-Phenyl-3-ethoxycarbonyl)-4-(2-hydroxy- 3-4 Copperf5-dodecyl-5-hydroxyqui- ----- do----- 4-5 

phenylazo)-5-pyrazolone. noline. 
24.-----------do------------------ do------------------------------------------- 3-4 Copper 15-n-propyl-8-hydroxy- -----do----- 4-5 

quinoline. 
25------- Magnesium 5-(4'-Diethylaminophenylazo)-8-hydroxyqui- 2 Copperfmethylacetone.------------ Red------- 4 naphthenate. noline. 
26------- Zinc Octoate.------ 5-(2?-ethoxy-4-diethylaminophenylazo)-8-hy- 3 Cobalt.f3-n-butylpentane 2:4- --...-- do----- 5 

droxyquinoline. dione. 
27------------do------------- 5-selli'-methylphenylazo)-3-hydroxy- 4 Copper?o-phenanthroline.--------- Orange---- 5-6 

Gulnoline. 
28------- Mility t 5-(2:4'-dichlorophenylazo)-8-hydroxyquinoline. 4 Cobaltibenzoylacetone.----------------- do----- 5-6 naphthenate. 
29----------do------------ 5-(4-methylphenylazo)-3-hydroxyquinoline------ 4 Nickelfacetylacetone------------------- do----- 5-6 
30------- Zinc stearate- l-(4-diethylaminophenylazo)-4-hydroxyacridine- 2 Copperfacetylacetone----- Brown---- 4. 

1-(4'-phenylbenzeneazo)-4-hydroxyacridine.----- 3 Nickel/acetylacetone.------------------- do----- 4-5 
7(4-n-butylphenylazo)-2-acetylamino-4-hy- 2-3 ----- do----------------------------- Yellow--- 5 droxybenzthiazole. 
7(graphylazo)-2-acetylamino-4-hydroxy- 3 Copper|8-hydroxyquinoline------------do----- 5 enataiazole. 
7(2:4'-dichlorophenylazo)-2-acetylamino-4-hy- 3-4 CopperfacetylacetOne.------------------ do----- 5-6 
droxybenzthiazole. - 

3-oximinomethyl-4-hydroxy-4-methylazoben- 2-----do----------------------------------do----- 4 
Zelle. 

3-carboxy-4-hydroxy-4-nitroazobenzene---------- 3-4-----do---------------------------------- do----- 5 
3:4-dihydroxy-4'-ethoxyazobenzene.------ Brown---- 4. 
1:2-dihydroxy-3-nitroanthraquinone.------------- Rii. 6-7 

row. 1:2-dihydroxyanthraquinone.-------------------- Maroon.--- 6-7 
1:5:8-trihydroxy-2-aminoanthraquinone.-- -- Bordeaux. 5-6 

- Magtein 1:2-dihydroxy-3-aminoanthraquinone.--------...- Brown--- 5-6 
State. 

42-------, Zinc stearate- - 5:8-di(4'-methylphenylamino) 1:2-dihydroxy- Blue------ 6 
anthraquinone. 

48------------ do------ - 3-cyano-1,5-di(o-hydroxyphenyl) formazan------- 2 Copperlethylene diamine.-------------- do----- 4 
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We claim: 
1. A process for improving dyeings of dyestuffs selected 

from the class consisting of metalisable dyestuffs of the 
monoazo- and anthraquinone series on stereoregular 
polypropylene fibres containing metal compounds selected 
from the class consisting of zinc, calcium, magnesium 
and aluminum salts of eight to eighteen carbon atom 
carboxylic acids which comprises immersing said dyeings 
in an aqueous dispersion of a metal complex selected from 
the class consisting of chromium, cobalt, nickel and cop 
per complexes of chelating agents, which chelating 
agents yield zinc complexes having stability constants of 
at least 4.0 and at most 12.0, at a temperature between 
70 and 120° C. 

2. A process for improving dyeings of monoazo dye 
stuffs having hydroxy groups in positions ortho to the 
azo group on stereoregular polypropylene fibres contain 
ing a zinc salt of an 8 to 18 carbon atom carboxylic acid 
which comprises immersing said dyeings in an aqueous 
dispersion of a copper complex of a chelating agent, 
which chelating agent yields a zinc complex having a 
stability constant of at least 4.0 and at most 12.0, at a 
temperature between 70 and 120 C. 

3. A process for improving dyeings of monoazo dye 

O 

5 
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stuffs having hydroxy groups in positions ortho to the 25 
azo group on stereoregular polypropylene fibres contain 
ing a zinc salt of an 8 to 18 carbon atom carboxylic acid 
which comprises immersing said dyeings in an aqueous 
dispersion of a copper complex of acetylacetone at a tem 
perature between 70 and 120° C. 

4. A process for improving dyeing of dyestuffs selected 
from the class consisting of metallisable dyestuffs of the 
monoazo- and anthraquinone series on stereoregular poly 
propylene fibres containing a zinc salt of eight to 

30 

6 
eighteen carbon atom carboxylic acids with comprises 
immersing said dyeings in an aqueous dispersion of a 
metal complex selected from the class consisting of chro 
mium, cobalt, nickel and copper complexes of chelating 
agents, which chelating agents yield zinc complexes hav 
ing stability constants of up to about 12.0 at a tempera 
ture within the range of about 70 to about 120° C. 

5. A process for improving dyeings of dyestuffs selected 
from the class consisting of metallisable dyestuffs of the 
monoazo- and anthraquinone series on stereoregular poly 
propylene fibres containing metal compounds selected 
from the class consisting of zinc, calcium, magnesium 
and aluminum salts of eight to eighteen carbon atom 
carboxylic acids which comprises immersing said dyeings 
in an aqueous dispersion of a metal complex selected 
from the class consisting of chromium, cobalt, nickel and 
copper complexes of chelating agent, which chelating 
agents yield zinc complexes having stability constants of 
at most 12.0, at a temperature between 70 and 120° C. 
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