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1. Introduction – Spent wash (SW) is a high strength waste stream which is generated from distilleries. It 

contains very high 5-day biochemical oxygen demand (BOD5) (40-60 g/L) and chemical oxygen demand 

(COD) (80-190 g/L) [1]. Biomethanation of SW is a commonly used treatment method in most of the 

distilleries. However, the biomethanated spent wash (BMSW) still contains intensified dark brown color 

and high residual COD. Hence, the BMSW needs proper treatment before final disposal. Catalytic wet 

oxidation (CWO) is one of the potential treatment methods to treat high strength wastewaters such as 

BMSW. The catalytic process can be performed at lower temperature and pressure conditions which are 

typically required for conventional non-catalytic wet oxidation (WO). The aim of present study was to 

examine the efficacy of CWO for the treatment of BMSW using copper based heterogeneous catalysts. 

 

2. Experimental – The BMSW effluent samples were collected from a molasses-based distillery located 

in the state of Maharashtra, India. The batch WO and CWO runs were performed in a 0.7 L stainless steel 

(SS-316) high pressure reactor. Following experimental conditions were used in the present study: 

temperature (T) = 200°C, oxygen pressure (PO2) = 1.3 MPa (60% of stoichiometric requirement), run 

duration (t) = 1 h and catalyst concentration (Ccat) = 3.4 g/L (for CWO runs). The performance of three 

copper based catalysts, i.e., 5% Cu/AC, 5% Cu/Al2O3 and 5% Cu/CeO2 was compared in this study. 

COD, and BOD5 were determined using standard methods prescribed in American Public Health 

Association (APHA) handbook [2] whereas pH, TOC, and color number (CN) were measured using 

standard techniques. 

 

3. Results and Discussion – The major physico-chemical characteristics of BMSW were as follows: pH 

= 7.6, COD = 65 g/L, BOD5 = 16.9 g/L, TOC = 24.8 g/L, biodegradability index (BI) (i.e., BOD5:COD) = 

0.26 and CN = 4 cm-1. During the ‘control’ run performed at 200°C temperature in the absence of oxygen 

supply (i.e., thermal hydrolysis), the COD and TOC removals of 16% and 4.4%, respectively, were 

observed with no significant change in CN and BI (Image 1). The addition of oxygen (i.e., WO) resulted 

in COD and TOC removals of 46% and 26.7%, respectively. Among the catalysts, 5% Cu/CeO2 catalyst 

showed the maximum efficiency with ~64%, ~38% and 63% reductions in COD, TOC and CN, 

respectively, whereas the BI was increased from 0.26 (untreated BMSW) to 0.87. The addition of catalyst 

causes generation of hydroxyl 

radicals which promotes 

oxidation of pollutants present 

in wastewater. Moreover, 

Cu/CeO2 catalyst showed best 

stability under hydrothermal 

conditions used in the present 

study. 

  

4. Conclusions – CWO using 

Cu/CeO2 catalyst can be a 

potential treatment option for 

BMSW to remove residual 

color and organic load. The 

treated wastewater can further be used to recover biogas by anaerobic process. Future studies should be 

planned with the recovered catalysts to confirm its capability for organics removal. 
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Image 1. (a) COD and TOC removal and (b) change in CN and BI during CWO of 150 mL 

BMSW (PO2 = 1.3 MPa, T = 200°C and stirring speed = 1000 rpm, t = 1 h and Ccat = 3.4 g/L) 
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