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softening or surface-active additives, and nitric and phosphoric acids (Mawson, 1997)
and sodium hydroxide (used during the peeling of certain fruits and vegetables) in the
effluent. Wastewater from the wine and spirits industry usually has a high organic
content, contains both suspended and dissolved solids and is acidic (Bezuidenhout
et al., 2002). Winery wastewater may also contain caustic soda, various soaps,
detergents and surfactants used during cleaning of tanks and process equipment.
Sulphide compounds, which can lead to odour problems, and salts originating from
anti-corrosion and anti-scaling agents in cooling waters may also be present in the

wastewater (Water Research Commission, 1993; Bezuidenhout et al., 2002).
Anaerobic digestion of fruit canning and winery wastewaters has been
successfully implemented (Austermann-Haun et al., 1997; Ronquest & Britz, 1999;
Trnovec & Britz, 1999) and has several advantages over conventional disposal
methods. Large areas of land are not required (Wood, 1992); bulking of the biomass
within the digester is appreciably less than with other treatment methods (Lin & Yang,
1991); bad odours do not occur; chemical oxygen demand (COD) is substantially
lowered; nutrient requirements are low; and water (H,0), methane (CH4) and carbon
dioxide (CO;) are obtained as final metabolic products (Lettinga, 2001). Treatment of
these effluents (seasonal fruit cannery and winery) by upflow anaerobic sludge
blanket (UASB) reactors has recently been shown to be a feasible option. Chemical
oxygen demand reductions of up to 93% at organic loading rates (OLR) of 10.95
kgCOD.m>.d™ and hydraulic retention times (HRT) of <12 h were achieved while
treating a fruit canning wastewater (Trnovec & Britz, 1998). Similarly, COD
reductions of 93% at an OLR of 11.05 kgCOD.m>.d" and a HRT of 14 h were
achieved treating a winery wastewater (Ronquest & Britz, 1999). In many instances
the COD level of the final effluent was still well above the South African legal limit
permitted for wastewaters (75 mg.L™") to be discharged to a water system (Water

Research Commission, 1987) and a further post-treatment is thus necessary.

B. TREATMENT OPTIONS

Over the years a wide range of processes have been developed for the treatment of
wastewaters. These processes vary in complexity and efficiency from simple land
irrigation to complex water treatment systems. All of these processes, however, have
one common goal - to minimize the extent of pollution to the environment
(Tchobanoglous & Schroeder, 1985).
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