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A B S T R AC T

A model which can be applied to explore the impact of variables of couple-membrane system on the 
capital costs and operating costs is presented, in industrial fi ltration and sodium hydroxide recov-
ery of the alkali wastewater from chitin production plants, for investment and operating costs of 
stainless steel ultrafi ltration membrane (SSF) and alkali tolerant nanofi ltration membrane (NF). 
The permeate fl ux models of SSF and NF set previously for these raw alkali wastewaters were 
used to simulate the fi ltration process. According to previously industrial experiments and actual 
investment data supplied by membrane manufacturers, the cost models were developed. Data 
used in simulations had been selected from previously pilot studies. For a normal design capaci-
ties (100 m3/day), the trend of operating costs increases depends greatly on the module number 
of SSF. The total cost is the sum of capital costs and operating costs. Among the costs composi-
tions, the capital costs of SSF is about 62% while that of NF is only 27%, and the operating costs is 
less than 11% of the total cost. The capital and operating costs decrease as the capacity of plants 
increase. The total cost decreases linearly with the increase of membrane permeates fl ux.
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1. Introduction

The traditional production method of chitin is chem-
ical way, while the huge sodium hydroxide consump-
tion leads to the high production costs and severely 
environmental pollution issues, which greatly limits 
the development of chitin industry. Recovery of sodium 
hydroxide, water and protein from chitin alkali waste-
water was investigated effectively using SSF ultrafi ltra-
tion (UF) and nanofi ltration (NF), which should be an 
effective solution to resolve pollution issues for chitin 

manufacturers [1]. It is convenient for manufacturers 
to directly evaluate the investment costs and operating 
costs according to the components of wastewater by 
some mathematic model tools.

Mathematic model is a mathematical tool which can 
be greatly reduced number of experiments and to guide 
the practice. The cost model is to give full consideration 
to a variety of common conditions of factories estab-
lished on the basis of the capital costs and operating 
costs, and process the relationship between the relevant 
parameters. Cost models regarding to UF and NF are 
relatively rare, especially those on the alkali recovery 
from wastewater of chitin production by SSF and NF 


