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ABSTRACT

INTRODUCTION

Inbiologica wastewater treatment, the experiment perform-
ance was influenced by the hydrodynamic behaviour since
it hascontact between the substrate and the microorganisms
and controls the masstransfer. The dairy industry requires
large quantity of water for the purpose of washing cans,
machinery and floor, therefore, producing the liquid waste
from process, utilities and service sections (CPCB 1997).
The water management in the dairy industry is well docu-
mented (Berg VanDen & Kennedy 1983) but effluent pro-
duction and disposal remain a problematic issuefor thein-
dustry. The completely mixed thermophilic digesters were
proposedin Oregon to treat dairy manure (Tillamook 1999).
The study presents utilization of dairy effluents through
anaerobic technique and biogasfrom dairy effluent.

For water conservation in dairy industry, an efficient and
cost effective treatment technology hasto be devel oped. The
anaerobic biofilm reactor offers a unique treatment option
to dairy industry. The advantage of energy recovery inthe
form of methane and up to 95% of the organic matter in a
waste streams can be converted in to biogas (Michal et al.
1995). This design was successfully used to treat landfill
leachate and baker’ syeast factory effluent. Landfill leachate
and yeast effluent both have high COD concentration and
both aredifficult to degrade biologically. On the other hand,
dairy effluents are fairly easily biodegradable, since they
consist mainly of diluted dairy products. Thus, the aim of
thisstudy wasto eval uate the use of anaerobic digester (fixed
film fixed bed) in the treatment of a dairy effluent and to

Application of biofilm reactor containing mixed population of bacteria helps in bacterial immobilization as
biofilm on a support medium in the reactor overcoming the problem of biomass washout. The characteristic
of hydrodynamics behaviour is to help in better understanding and evaluating the performance of the reactor.
After the start-up period, the experiment was conducted at five different hydraulic retention times (HRT) of
(3.00, 1.50, 1.00, 0.75, 0.60) days. The COD reduction efficiency was observed from 66% to 84%. The
average quantity of biogas generation (0.0238, 0.028, 0.0326, 0.0372) m3/kg COD was also observed.

study the kinetics of the parameters (Hamzawi et al. 1998).
The biofilm microbia support system in the reactor with
attached growth performed well with much more process
stability.

MATERIALS AND METHODS

The experimental set up consists of anaerobic biofilm reac-
tor having an effective volume of 13.0 litres. The reactor
was made up of acrylic Plexiglasrandomly packed withthe
solid support media consisting of PV C rings namely Fugino
spiralsof 19 mm diameter, Imm thickness and 15mm height
prepared from PV C pipe. The packing media has several
advantagesasit islight, durable, easy toinstall, inexpensive
and has high porosity to prevent clogging by the increased
biomass. The Fugino spiral was packed in the reactor at a
height of 50cm . The spiralsare randomly packed inthe re-
actor to avoid flow tortuosity and other physical factors. The
reactor was continuoudly fed with diluted dairy wastewater
from the influent tank by means of a peristaltic pump. The
% COD reduction and biogas generation were continuously
measured by water displacement method inthereactor. The
physical features and process parameters are presented in
Table 1. The schematic of the experimental set up isshown
inFig. 1.

The real time effluent was collected from M/s Aavin
Chilling Plant Ltd., Villupuram. The experiment was oper-
ated for five different influent COD level s(3620, 4060, 4300,
4570, 5200 mg/L) of dairy wastewater, treated with five dif-
ferent hydraulic retention times(HRT) (3.0, 1.50, 1.00, 0.75,
0.60) days.
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Fig. 1: Experimental setup for the anaerobic bio-film reactor.

Table 1: Physical features and process parameters of experimental the model.

Reactor volume, L

Reactor height, cm

Reactor diameter, cm

Height of the biomass support mediafill, cm
Diameter of the influent and effluent pipes, cm
Sample ports from the bottom of the reactor, cm S1S2
Influent average COD, mg/L

Hydraulic Retention Time, days

Peristaltic Pump (Miclin’s make)

13

125

12

50

0.6

2045

3620, 4060, 4300, 4570, 5200
3.00, 1.50, 1.00, 0.75, 0.60
PP 10 model

RESULTS AND DISCUSSION

The attached growth microbial reactor was continuously fed
with diluted real time dairy wastewater with aninfluent flow
rateof 0.18, 0.36, 0.54, 0.72, 0.90 L/daywith varying HRTSs.
To increase the flow rate from 0.18 L/day to 0.90 L/day at
an average va ue of COD concentration of 3620, 4060, 4300,
4570, 5200 mg/L and to retain the % COD removal efficiency
of 66% to 84%. The maximum % COD removal efficiency
of 84% was attained at an influent COD of 4500
mg/L with the corresponding flow rate of 0.18L/day at 3.0
days HRT. The maximum biogas of 0.048m3%kg COD

concentration was achieved at an influent flow rate of 0.18
L/day at 3.0 daysHRT with an influent COD concentration
of 5250 mg/L . The % COD removal efficiency for the dairy
wastewater under varying HRTs is shown in Fig. 2. The
biogas removal efficiency for treating dairy waste under
varying HRTsispresented in Fig. 3.

CONCLUSION

Thepresent study revea sthat the biogas production and the
% COD removal efficiency of dairy waste using an anaerobic
bi ofilm reactor can be successfully achieved. The reactor was
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Fig. 3: HRT Vsgas generation.
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