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INTRODUCTION 

 

Recently in South Africa, the poultry industry has grown exponentially due to increasing demand 

for poultry products. As a result, poultry slaughterhouses consume significant amount of potable 

water for cleaning and processing purposes, which result in generation of high strength wastewater. 

Slaughterhouses water consumption varies depending on the type of animal and the process used 

(Basitere et al., 2016; Basitere et al., 2017). Slaughterhouse’s effluent contains large amounts of 

organics due to the presence of high concentration of slaughtered animal’s blood and high-

suspended solids from undigested food, feathers and flesh pieces (Debik & Coskun, 2009). 

Slaughterhouse wastewater cannot be discharged to surface waters before pre-treatment as it has a 

potential to contaminate the water quality. The poultry slaughterhouse wastewater can be easily be 

treated by anaerobic digestion process (Chan et al., 2009). The main objective of this study was to 

evaluate the performance of the Static Granular bed (SGBR) reactor in comparison to the Expanded 

Granular sludge bed reactor (EGSB). 

 

MATERIALS AND METHODS 

 

Poultry slaughterhouse wastewater (PSW) was collected from a poultry product process facility in 

Cape Town, Western Cape Province. Сollected wastewater samples were kept refrigerated (4 oC) 

prior to use in the experiments. Both SGBR and EGSB reactor were inoculated with granular sludge 

inoculum collected from a full-scale up-flow anaerobic-sludge bed (UASB) reactor treating brewery 

effluent at a South African brewery (SAB Miller Plc, Newlands, South Africa). Furthermore, Dry 

milk solution prepared with distilled water was used as feed during the acclimation period of 48 h. 

The COD concentration of the dry milk solution used was 2000 mg/L. Two reactors, EGSB and 

SGBR, were constructed with identical reaction or working volumes of approximately 2.33L. The 

reaction volume was the basis for HRT and loading rate calculations. Cylindrical glass vessels were 

used with configurations as shown (Figure 1). EGSB headspace consisted of a gas, liquids, and 

solids separator (GLSS) to separate the product from the biogas and the sludge. Recirculation 

(recycle) was used in the EGSB to control water upflow velocity in the reactor. Marbles were 

employed in the bottom of the reactor to improve the contact between wastewater and sludge. 

Instead of a GLSS, the SGBR headspace was merely gas filled. A sieve was placed at the bottom of 

SGBR to retain pea gravels in the reactor. SGBR reactor was backwashed using SGBR product 

effluent through the backwashing line to remove suspended solids accumulating on the pea gravel 

to prevent the system from clogging. Influent was fed in the reactors using a multi-channel Gilson 

(Germany) peristaltic pump. Reactors operated at a temperature of 40  °C and this temperature was 

constantly maintained with an external water jacket in which water from a thermostatic water bath 

was circulated. A tedlar bag was connected on top of each reactor to collect the bio-gas that would 

be produced. Total suspended solids (TSS) were measured using the ESS method 340.2. Total 

dissolved solids (TDS) were analysed with the PSCTestr 35 multi- parameter (Wirsam Scientific, 
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Malaysia). Turbidity of the samples was quantified by Turbidimeter TN-100 (Wirsam Scientific, 

Indonesia). COD was quantified using Merck solutions: A (1.14679.0495) and B (1.14680.0495). A 

Merck Spectroquant® NOVA 60 was used to measure the COD concentrations. FOG were analysed 

at the City of Cape Town’s Scientific Services Laboratory (South Africa) according to the 

American Public Health Association (APHA) standards. 
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Figure 4. Schematic representation of the SGBR and the EGSB bench scale reactors 

 

RESULTS AND DISCUSSION 

 

The performance capacity of the Static Granular Bed Reactor (SGBR) was compared to the 

expanded granular bed reactor (EGSB) at HRTs of 55, 48 and 36 hours. The SGBR demonstrated 

higher performance in terms of COD removal at HRTs of 55 and 36 hours with a COD removal 

averaging at 78 % compared to an average COD removal of 66 % for the EGSB. No significant 

performance differences were observed for the pair-wise comparison of SGBR and EGSB at HRT 

of 48 hours in terms of COD and TSS removal. Furthermore, the results indicated that as the HRT 

was decreased the performance of the EGSB decreased due to sludge wash out which occurred as a 

result of increased flow rate. The SGBR was shown to perform similarly to other high-rate 

anaerobic systems, and therefore proven to be a viable wastewater treatment alternative. 
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