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A B S T R AC T

Paper mills consume large quantities of water and consequently produce large volume of 
effl uent. Direct water reuse is not always possible because of poor effl uent quality. Membrane 
biological reactor (MBR) treatment of paper machine white water is a technology that could 
allow for water reuse. This study examined the technical viability of thermophilic treat-
ment of paper machine effl uents (white water) in a MBR. The research was divided into two 
experiments. The objective of Experiment I was to compare performance of MBR t reatment 
under mesophilic (35°C), thermotolerant (45°C) and thermophilic (55°C) conditions. The 
results showed that the increase in temperature led to a reduction in COD removal effi ciency. 
No fi lamentous bacteria were found at 55°C and fl occulation was defi cient. The objective of 
Experiment II was to evaluate sludge microbial diversity in aerobic MBRs operating under 
mesophilic and thermophilic conditions. Microbial community composition and structure 
was analyzed by polymerase chain reaction–denaturing gel gradient electrophoresis (PCR–
DGGE) and FAME–MIDI analyses, respectively. It was found that increased temperature 
reduced reactor sludge microbial diversity and richness.
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1. Introduction

Paper mills consume large amounts of water and 
consequently generate large volume of effl uent, or white 
water, whose quality varies according to the paper grade 
produced, raw material and equipment used, as well as 
mill environmental management practices. In general, 
mills consume from 5 to 20 m³ of fresh water per ton 
of paper produced, although there are mills where the 
average fresh water consumption may reach 100 m3 ton–1 
of paper produced.

In recent years, much effort has been paid to water 
system closure in paper mills. This has led to reduced 
water demands and thus lower effl uent discharges and 
several zero-discharge recycled paper mills operate cur-
rently [1,2]. Increasing system closure in paper mills 
leads to higher process water temperatures and thus the 
applicability of thermophilic treatment systems becomes 
increasingly important [3]. Normally paper mills treat 
their white water in biological processes at mesophilic 
temperatures (20–40ºC) and cooling of the wastewater 
prior to treatment might be necessary.

It is therefore not surprising that thermophilic bio-
logical processes have gained considerable interest in 
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