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A B S T R AC T

This work is focused on photocatalytic decolourisation of residual textile dyebaths with ultra-
fi ne titanium dioxide (TiO2) without pH modifi cation. Synthetic solutions were prepared with 
tertiary mixtures of three hydrolysed reactive dyes to simulate the industrial conditions. Two 
photocatalysts (referred as K1 and K2, respectively) were tested to remove colour of the syn-
thetic dyebaths under UV light and solar light irradiation. The decolourisation treatment was 
also applied to residual cotton dyeing liquors containing the same trichromie of dyes. In all 
cases, K2 provided better results than K1. For synthetic and industrial effl uents, the almost 
full decolourisation was reached with K2 both with UV and solar light irradiation. In all the 
experiments, decolourisation was achieved without any pH adjustment, which is an important 
advantage in order to simplify the process, to avoid chemicals consumption and to reduce the 
conductivity of the treated effl uent. The use of solar light is also an additional advantage from 
a environmental point of view although it increases the treatment time.
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1. Introduction

The textile industry consumes large amounts of 
water in their dyeing and fi nishing processes. High col-
oration and salinity levels are the main characteristics 
of textile wastewater. This problem is increased by the 
use of reactive dyes, widely used in the dyeing of cellu-
losic fi bres as they offer high washing fastness and deep 
and brilliant colours. In opposite, these dyes have a low 
exhaustion degree (60–90%) caused by the simultane-
ous hydrolysis reaction. At alkaline pH, reactive dyes 

are fi xed with a covalent bond to the ionised hydroxyl 
groups of cellulose, but this pH also promotes the dye 
hydrolysis. Consequently, the exhausted dyebaths con-
tain large amounts of unfi xed hydrolysed dyes which 
cannot to be reused in the same process.

In order to increase the exhaustion of reactive dyes, 
high amounts of electrolytes are added during the dye-
ing process (20–80 g l−1 of NaCl or Na2SO4). For this rea-
son, many textile mills have diffi culties to accomplish 
the current regulation related to the conductivity limits.

Although the physico-chemical wastewater treat-
ments provide more than 95% colour removal, they pro-
duce a large amount of sludge and they do not achieve 




