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Textile industry suffers from huge quantities of aqueous dye-vastes. Among various sorbents activated carbon, clays, modified chitosans and some surface modified zeolites have been found useful in removal of residual dyes in fabric treatments.  Although activated carbon is an efficient sorbent in extraction of organic pollutants, it has rather low capacity and needs regeneration to be cost-effective in large scale treatments. Some anaerobic and aerobic bacteria cells have been reported to be environmentally attractive since they avoid processing of sludge produces in the chemical-cleaning methods. Main drawback of those methods is that, it is almost impossible complete removal of the dyes in aqueous dye-baths.

Perhaps polymeric sorbents with quaternary ammonium groups are the most efficient materials in binding of the dyes having sulfonic acid groups [1].

During research in our lab, we have noticed that, crosslinked  cationic polymers of  N,N-diallyl morpholinium bromide(DAM) has an exceptionally rapid and high binding abilities for anionic dyes. In this work, we have studied extractability of some commercial textile dyes (Everzol red 3BS, Everzol Black GSP, Everzol Blue RS/P) including chalgon and Kongo Red.

[image: image1.wmf]O

N

B

r

+

N

N

B

r

B

r

T

B

H

P

,

H

2

O

8

5

 

0

C


Scheme 1. Preparation of crosslinked cationic hydrogels

The cationic gel polymers were prepared by crosslinking copolymerization of DAM with N,N,N’N’-tetraallyl piperazinium dibromide (TAP) in concentrated aqueous solutions(60%),using t-butyl hydroperoxide as radical initiator(Scheme 1). Preparations of the monomers and the polymerization have been described elsewhere [2]. Resulting gel polymers with 10 %( mol /mol) cross linker ratio shows moderate swelling ability (w / wo : 22.3 ) and relatively inert to chemical attacks. Concentrated mineral acids do not affect. Heating longer than 30 min in 10% NaOH solution, , causes to a slight colorization. Interestingly, dry gel when soaked into distilled water undergoes spontaneous disintegration yielding smaller particles due to high osmotic pressure inside the particles.

Extraction of Anionic Dyes: Dye extraction experiments were carried out simply by contacting wetted gel samples with aqueous dye solutions at room temperature. Capacities were assigned by colorimetrical analysis of residual dye contents. The hydrogel swelled in water shows reasonably high

dye sorptions as high as 0.77 g per gram. More important is that, this material is able to remove the anionic dyes completely even from highly diluted aqueous dye solutions. No any trace absorbance was detected in the visible range, after processing.  In other words, by this way, it is possible to obtain optically clear water by contacting with the hydrogel for 10-15 min.

                    Table1. Sorption capacities of the hydrogel with 10% TAP for some dyes

	Dye
	Initial conc.

( g.L-1)
	Capacity

( mg dye / g gel)
	max
( nm)

	Chalgone
	0.2
	84.0
	545

	Kongo Red
	0.2
	85.7
	495

	Everzol Blue RS/P
	20.0
	770
	591

	Everzol Red 3BS
	5.0
	342
	539


It is important to note that the hydrogel can be used in a wide temperature range. For instance the capacity for Everzol Red 3BS does not change practically in pH range of 2.0-8.5

Regeneration of The sorbent: Most of dye sorbents are not regenerable. In this study we have attempted to regenerate the gels loaded. It was observed that, saturated NaCl solution, sulfuric acid and acetic acid have limited effect in back- absorbtion of the gel-bound dye. Our preliminary experiments showed that, aniline is more effective in splitting of the sorbed dyes, although single treatment is not sufficient to obtain dye-free hydrogels. [image: image2.wmf]0
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Fig1. Dye sorption kinetics of the cationic hydrogel from diluted aqueous solutions.
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