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HIGHLIGHTS

» Methods for treating waters and wastewaters containing sulfur dyes were surveyed.

» Such effluents were difficult to be fully treated by a single existing method.

» Physicochemical methods inevitably produced a large amount of harmful sludge.

» Biological methods reduced the treatment time required and enhanced COD removal.
» Combination of two bacteria with immobilization could improve biological methods.

ARTICLE INFO ABSTRACT
Arﬁc{e history: Sulfur dyes are inexpensive and are used mainly for dyeing textile cellulosic materials or blends of cel-
Received 8 October 2012 lulosic fibers. Sodium sulfide is fairly cheap and a traditional reducing agent used for sulfur dyeing,

Received in revised form 29 December 2012
Accepted 31 December 2012
Available online 11 January 2013

but it is toxic and hazardous to handle. Its use may leave harmful residues in finished fabrics and generate
effluents that are difficult to treat and damaging to the environment. Textile companies face the high
costs of water and wastewater, as well as strict environmental legislation. In this review, a variety of
methods, including physicochemical and biological methods, are surveyed for their application to the
treatment of water and wastewater containing sulfur dyes. This survey is followed by suggestions for fur-
ther actions that can be taken for the improvement of the treatment processes from both economic and

Keywords:
Sulfur dyes
Waters and wastewaters

Physicochemical methods technical viewpoints.
Biological methods © 2013 Elsevier B.V. All rights reserved.
Contents
B U oL Tot o o) 110
2 Physicochemical Methods . . . ... o .ttt e e et et et et e e e 110
2.1.  Coagulation Or PreCipitation PIOCESSES . . ..t v v vttt ettt et et e et et e et et e e e et et e e et e e e et ettt e e ettt aeens 110
2.2, OXIAtiON PIOCESSES . . vt vttt ettt ettt et e e et e e e e e ettt e e e e et e e e e e e e e e e e e 111
D2 T Ve o) y o 0 o) o B o) oL X1 X 111
D S  1=3 3 1) = 0 TS o) o 1LY P 112
3. BIological MethOds. . . ..ottt e e e e e e e e e e e e 113
3.1.  Rhizopus oryzae and Anabaena variabiliS. . . . . ... .. ... i e 113
3.2.  Bacterial strain Bacillus cirulans GC sSUDZIOUD B . . ... ... .. ittt et e et et et et et et ettt 113
3.3.  Fungal isolate ASpergillls terrels SASB . . . . ..ottt ettt e e e e e e e e e 113
3.4. GB consortium (Galactomyces geotrichum and Bacillus SP. VUS). . . . oo u ittt ittt it et et et et et ettt ettt et 114
3.5. A bacterial strain Stenotrophomonas maltophilia AAPS6 . . . .. ...ttt e e e 114
3.6. Activated sludge in wastewater treatment PIANT . .. ... ...ttt ettt e e e e 114
4. Combined MEtROAS . .. ...ttt e e e e e e e e e e e e e e e 114
5. Elimination of harmful substances in the sulfur dyeing ProCess. . . . .. ..ottt e ettt et ettt ettt et et e 115
LT €3 el 1F 3 o) o PP 115
RO O EIICES . . o ittt ettt e e e e e e e e e 115

* Corresponding author. Address: Department of Chemical Engineering and Materials Science, Yuan Ze University, 135 Yuan-Tung Road, Chung-Li 32003, Taiwan. Tel.: +886
3 4628800x2555; fax: +886 3 4638822.
E-mail address: rsjuang@saturn.yzu.edu.tw (R.-S. Juang).

1385-8947/$ - see front matter © 2013 Elsevier B.V. All rights reserved.
http://dx.doi.org/10.1016/j.cej.2012.12.102


http://crossmark.dyndns.org/dialog/?doi=10.1016/j.cej.2012.12.102&amp;domain=pdf
http://dx.doi.org/10.1016/j.cej.2012.12.102
mailto:rsjuang@saturn.yzu.edu.tw
http://dx.doi.org/10.1016/j.cej.2012.12.102
http://www.sciencedirect.com/science/journal/13858947
http://www.elsevier.com/locate/cej

