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A B S T R AC T

The paper describes a tertiary treatment method (intended for water reuse) based on the mov-
ing bed biofi lm reactor (MBBRTM), followed by a high-rate biomass separation step such as disc 
fi lter, DAF or Actifl o and followed by UF. Results from an experimental period carried out in 
pilot scale at the Gardermoen WWTP in Norway are described. Focus was on the use of the 
Hydrotech disc fi lter in combination with a contained, hollow fi ber, outside-in ultrafi ltration 
membrane unit. Different coagulation scenarios were tested and compared to the one based 
on the effl uent from the full scale plant that uses coagulation/fl occulation and DAF after the 
MBBR. It is concluded that the MBBR – high rate separation – UF process (the TERFLEX® pro-
cess) offers an interesting and competitive alternative to the activated sludge based MBR. The 
best result when the UF membrane was used after primary biomass separation by DAF. The use 
of disc fi lter as the high rate biomass process ahead of the UF offers a very compact solution.
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1. Introduction

Membrane bioreactors (MBRs) based on activated 
sludge are often preferred for compact water reuse 
plants. There has been an increasing focus, however, on 
the use of biofi lm reactors, especially the moving bed 
biofi lm reactors (MBBR), in combination with mem-
brane separation [1–5].

MBBR’s have several advantages over conventional 
activated sludge plants [6]:

a. The treatment plant requires less space (an important 
cost factor).

b. The final treatment result is less influenced by 
biomass separation since the biomass concentra-
tion to be separated is at least 10 times lower and 
there is greater flexibility in choice of biomass 
separation method (i.e., compact settling, flota-
tion or filtration).

c. The attached biomass becomes more specialized 
(higher concentration of relevant organisms) at a 
given point in the process train, because there is no 
biomass return.
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