
Respirometric study of Optical Brighteners in textile wastewater 

  

Héctor Salas(1), Carmen Gutiérrez-Bouzán(1), Víctor Lopez-Grimau(1,2),  Mercè 

Vilaseca(1) 

(1) Institut d’Investigació Tèxtil i Cooperació Industrial de Terrassa (INTEXTER),  (2) 

Departament d’Enginyeria de Projectes i de la Construcció. (ESEIAAT), Universitat 

Politècnica de Catalunya - Barcelona Tech, Colom 15, 08222, Terrassa, Spain,  Tel. 

+34937398247, email: hector.manuel.salas@estudiant.upc.edu 

  

1. Introduction – Optical Brighteners (OBs) are colourless fluorescent dyes used to intensify the whiteness 

level of materials. Nearly 80% of all OBs are derived from stilbene [1]. These can be found in laundry and 

textile wastewater discharges [2]. This work is focused on evaluating the effect of the OBs in bacterial 

activity of biological plants. In order to obtain information related to the growth of the biomass and the 

degradation of the substrate, respiration rate (RR) was monitored in a continuous mode [3,4] by means of 

an electrolytic respirometer.   

  

 2. Experimental – Two OBs were selected: Leucophor PC (L-PC), a diaminostilbenedisulphonic acid 

derivate and Goldblanc BHA (BHA), a stilbenedisulfonic acid derivate. Synthetic solutions at 400 ppm 

were tested, as it is the maximum concentration that is normally recommended [5]. Microbial metabolism 

was monitored up to 180 h (respirometer Bioscience Inc. BI-2000). Inoculum was bacterial aggregates 

Bioscience Inc. MICROCAT (SX-XP-HX) 100 mg/L, specialized bioformula for wastewater plants [3].  

  

3. Results and Discussion – Respirometric rates of OB solutions (mg O2/L) are shown in image 1. It can 

be seen that RR in BHA remained initially close to the blank, but after about 150 h its degradation rate 

becomes lower. In other hand LPC, was less biodegradable than the blank from the starting of the test and 

it decreases the microbiological activity along the whole experiment (180 h). Thus, the behaviour of both 

OB is variable depending on the functional groups present on the benzene rings on the stilbene, which is in 

accordance to published studies [6]. In base of this, it can be stated that the effect of OBs on biological 

activity can be more or less harmful depending on the type of stilbene derivate substances.  

  

4. Conclusions – It has been demonstrated that respirometry is a fundamental tool for the control of BOs 

behaviour in the activated sludge biological treatments. It can be also concluded that the OBs have a 

significant impact on respirometric rate, being its effect variable for each OB composition.   
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