Steps to reduce copper in effluent:





1.  Check copper content of incoming water supply to determine if this is contributing to the problem.





2.  Determine which dyes are highest in metals (bright blues and greens are often metal based).  The following table lists some commercial dyes known to be high in copper:





Table 1


Dyes with High Copper Content





Dye�
% Copper �
�
Belamine F Red 3BL�
4.00�
�
Belamine Red 3BL�
4.00�
�
Belamine B Blue LT�
3.68�
�
Solophenyl Brown BRL�
3.00�
�
Pyrazol F Violet MXD�
3.00�
�
Solantine Brown BRL�
3.00�
�
Fastolite Blue L�
2.70�
�
Atlantic Blue 8GLN-K�
2.70�
�
Atlantic Resinfast Blue 2GLL�
2.50�
�
Sirius Supra Turquoise LG�
2.29�
�
Atlantic Black NR		�
1.50�
�
Superlitefast Blue 2GLL�
1.00�
�
Direct Navy OFS�
0.70�
�



3.   Experiment with alternative recipes to reduce use of metal dyes, e.g.:





Original �
Alternate�
�
1.4 % Metal-bearing blue�
0.5 % Metal-bearing blue�
�
2.0 % Yellow�
0.8 % Non-metallic blue�
�
0.1 % Red (shading)�
1.7 % Yellow�
�



The following direct and reactive type dyes are non-copper and may be good substitutes:





Yellow 50


Yellow 106


Orange 37


Red 76


Red 80 


Red 153


Blue 75


Blue 98


Blue 106





Glauber’s salt (NaSO4) can sometimes be used to give brighter colors than common salt (NaCl) and is also less corrosive. 





4.  Change to applicable dye classes that have higher affinities and/or are lower in metals, e.g., direct dyes typically have twice the affinity and half the copper content of reactive dyes, which should result in 75% reduction in the effluent.  Table 2 lists typical characteristics by dye class. 





Table 2


Typical Dye Characteristics 





Dye Class�
Ka�
Fixation�
Cu�
Cr�
Pb�
Application�
Notes�
�
Acid �
130    �
87 %�
79�
9�
37�
wool, nylon, silk, acrylic�
bright colors, good fastness�
�
Azoic�
200�
93 %�
na�
na�
na�
cotton, rayon, acetate�
bright/dark colors, good fastness, high cost, possible carcinogens�
�
Basic 


�
700�
98 %�
33�
3�
6�
acrylic, nylon, other synthetics�
very bright, wide color range, good fastness, high toxicity�
�
Direct�
100�
83 %�
35�
3�
23�
cotton, rayon, silk, nylon, others �
Require afterfixing (MgCl) for washfastness, economical�
�
Disperse�
120�
86 %�
45�
3�
37�
polyester, nylon, other synthetics�
mostly for pastels, limited washfastness in dark shades�
�
Premets�
470�
97 %�
na�
na�
na�
wool�
rare, toxic


�
�
Reactive�
 50�
65 %�
71�
24�
52�
cotton, rayon, wool, silk�
largest US class, bright shades�
�
Sulfur�
 50�
65 %�
na�
na�
na�
cotton, rayon�
good fastness, mostly for dark shades, sulfur residues�
�
Vat�
130�
87 %�
110�
83�
6�
cotton, rayon, wool, synthetics�
dull shades�
�






�
5.  Optimize dying processes variables to avoid unnecessary dye in waste water:


	


	a.  Bath ratio (17:1 typical for skein type)


	b.  Salt concentration (should be optimized for each individual recipe)


	c.  Temperature


	d.  Exhaustion time





6.  Reuse dye baths for same color or different shade of same color on the same fiber.  Baths can be sampled and evaluated for color or using solvent extraction if necessary.  Color can be characterized using American Dye Manufacturers Institute protocol and measuring turbidity.  Depleted dyes can be replenished, saving dye, heat, and water.  This typically works well with the following processes:





	a.  Acid dyes on nylon and wool


	b.  Basic dyes on acrylic and certain copolymers


	c.  Direct dyes on cotton


	d.  Disperse dyes on synthetics





Dyebath reuse is not recommended for vat, sulfur, or reactive dyes.    





