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A B S T R AC T

Whey, which contains large amount of food protein, is the liquid residue of cheese and casein 
production. Direct discharge of whey means nutrition waste and environmental pollution. 
Recently, the membrane technology has great applications in milk industry fi eld. The current 
studies are focused on the study of the concentration process applying ultrafi ltration (UF) mem-
branes for whey recovery. How to pre-treat whey effl uent is key point for whey preparation by 
the UF method. In this study, the application of microfi ltration for pre-treatment of whey pro-
tein concentration was studied in details. Two types of microfi ltration hollow fi bre membranes, 
polyethersulfones (PES) and Polyvinylidene Fluoride (PVDF), were investigated. It was found 
that the application of microfi ltration helped to obtain an enhanced fl ux for whey ultrafi ltration 
process. No fat and microorganisms were found in the permeate of microfi ltration. The fi ltra-
tion characteristics were obviously infl uenced by the operation parameters, such as pressure, 
temperature, recycling fl ow rate, pH and concentration factor. In addition, a preferable cleaning 
method was proposed. The cleaning method with order of 0.1% NaOH, 200 ppm NaClO and 
0.5% NaOH was more effi cient for the PES membrane and PVDF membrane.
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1. Introduction

Whey, the liquid residue of cheese production, con-
tains large amount of food protein. Despite of the short-
age of protein in the world, most of the whey is charged 
directly or used as animal feed. How to use the whey has 
been a focus topic in the dairy industrial fi eld [1]. Devel-
opments in microfi ltration (MF) technique have created 
the opportunity for many applications in food indus-
try. In the milk and dairy industry, bacteria removal 
and selective fractionation of milk fat and removal of 
whey fat, cheese brine purifi cation using microfi ltration 
are reported [2]. With lower pressure, MF can entirely 

replace the centrifugal separations as the pre-treatment 
of cheese whey. Signifi cant improvement was achieved 
both for the recovery of butter fat as well as increasing 
permeate fl uxes of UF membrane in the whey concen-
tration process [3–5].

Fouling is defi ned as the organic and inorganic 
deposited on the membrane surface, which increases 
the membrane resistance and causes a decrease in the 
permeate fl ux. To overcome this problem, a proper 
cleaning process must be investigated. The washing 
agents should have the characteristics such as chemi-
cal stability, safety, low cost and easy to clean [6]. These 
cleaning agents also must be able to dissolve most of 
the precipitated materials and take them away from the 
surface while they should not damage the membrane 
surface [7].
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