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oxidative treatments applied to activated sludge process, peroxidation
was tested but hydrogen peroxide (H2O2) was always used with
additional technologies (e.g. UV or thermal treatment) or chemical
agents (e.g. ozone or Fenton reagent) [2].

The focus of this study is the oxidation of the returned activated sludge
by H2O2 used alone and at room temperature in order to minimize the
costs of the implementation in an activated sludge process. The use of
H2O2 has an impact on both sludge reduction and wastewater treatment
efficiency.

The objective of this project is to investigate and understand the
biological mechanisms generates by oxidative treatment.

In the following are presented the main
results obtained in bioreactors during

laboratory sludge production trials.

Activated sludge treatment of pulp and
paper mill effluent (Matussière & Forest

Compagny, France) was conducted in sequential batch reactor (SBR).
Seed sludge was taken into the aeration tank of the wastewater
treatment plant. The fresh influent with a chemical oxygen demand
(COD) of 1100 mg/L in average was collected weekly after the primary
treatment and stored at 4°C. Before feeding, the influent COD was
adjusted to 1300 mg/L with modified starch and supplemented with
nitrogen and phosphorous via urea and phosphoric acid additions due
to a lack of these compounds in the wastewater.

Studies were performed in sequencing
batch reactors (SBR) of 5 L (Figure 1) and

under several operating conditions: solids residence time (SRT) or solid
concentration (TSS) maintained constant, H2O2 concentration and
industrial wastewater quality.
The reactors were operated on a sequence including 3 steps (Figure 2)
as follows: (1) feeding and reacting under aeration and mixing; (2)
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extraction of a given
volume of the mixed liquor
to maintain either SRT or
TSS constant; (3) shutdown
of aeration and mixing,
settling and drawing the
supernatant. After an
acclimatation period of few
weeks, the oxidative
treatment started by adding
a fourth step in the
sequence. During this step
(4), a part of the remaining
sludge was recirculated and
treated continuously by
H2O2 in a loop before returning back to the reactor.

The quantification of
the daily sludge
production was
based on a mass
balance equation
taking into account
the quantity of
sludge: removed
during the extraction,
accumulated within
the reactor and
loosed with the
effluent.
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Figure 1: Labscale Sequential Batch Reactors

Figure 2: Schematic of SBR operation during one cycle
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The measurement of total COD,
ammonium, nitrite, nitrate and

phosphorous were measured in the influent and the effluent (treated
water) at least thrice a week. Those concentrations were measured
using WTW kits and meter. Additionally, TSS and VSS were measured
in samples from the extraction step in accordance with standard
methods. Besides, optical microscopic observations were regularly
carried out to follow structural biofloc evolution.

Two campaigns of 3-4 months were
performed in 2007 and 2008, and

allowed to draw the following main conclusions:

A sludge reduction of 20-30 % was obtained. Besides a slight decrease
(around 5 %) in the COD removal yield was observed. An effect of H2O2
on the nitrification was encountered: the transformation of ammonia into
nitrite or nitrate species was reduced by 50-60%, H2O2 certainly
inhibiting the specific biomass (Nitrosomonas and/or Nitrobacter). This
latter effect appeared in these experiments because of an excess of
nitrogen added as nutriment. On a paper mill WWTP, that effect should
not be present due to a better control of nitrogen addition. Finally, optical
microscopic observations have shown no sensible change in the
structure of the sludge before and after H2O2 additions. In particular,
no effect of H2O2 on filamentous bacteria was observed.
Most of these results are in good agreement with those obtained in
preliminary trials. Further experiments at both smaller (beaker) and
larger scale (pilot plants), interpreted with additional analytical methods
are under progress to validate and to better understand these results.
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