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INTRODUCTION

The optimization of sewage treatment processisscheduled
to order the superiority of thelimited wastewater treatment
technology scheme by assessing them, and then choosing
the best from them, which will be the top issuefaced by the
wastewater treatment engineering in recent years (Huang
2006, Wang 2010, Deng 2010, Li 2006, Tian 2009). Many
kindsof methodsto eval uate the wastewater treatment proc-
ess have been adopted (Wu 2010, Li 2010, Y ue 2003). En-
tropy TOPSIS method has been applied to evaluate urban
water supply scheme optimization and groundwater quality.

Thequality of municipal sewagewater iscomplex since
the water volumeislarge and the processis not uniform. In
recent yearsthe assessment of the sewage treatment technol -
ogy almost uses the subjective weighting method, such as
analytic hierarchy process (AHP), in order to avoid thein-
terference of subjective factors. In this paper, we adopt the
obj ective weighting method namely entropy weight method
combined with the TOPSI Sfor optimization and eval uation
of themunicipal sewagetreatment process.

TheTOPS SMethod

Principleof TOPS Smethod: TOPSISmethod (Technique
for Order Preference by Similarity to Ideal Solution) isthe
English abbreviation of theranking method approaching to
ideal solution, and isakind of effective method commonly
used at multiple attribute decision analysis. It attributesthe
problemswith the ideal solution and negativeideal solution
schemeto focuson all rankings.

The paper aims to find out the best wastewater pollution control technology of high efficiency and low energy
consumption in the Municipal wastewater treatment plants. The method of entropy weight TOPSIS (Technique
for Order Preference by Similarity to Ideal Solution) was used to build the estimate model for wastewater
treatment technology of the plant. Choice of three municipal wastewater treatment plant processes is A/O,
BIOLAK and A%O. The close degree calculated by the entropy weight TOPSIS respectively is 0.4530,
0.4987 and 0.5176 in the treatment process suited for the municipal sewage treatment. The A%/O treatment
process is the best, then is the A/O treatment and the worst is the BIOLAK treatment process. Entropy
weight TOPSIS method, used in the assessment of the wastewater treatment technology is flexible, convenient,
scientific and suitable for the assessment of sewage disposal technology.

Entropy weight method: Inthe use of TOPSI S method, the
weight of the design isan important content which hasim-
portant influence on the evaluation results. Adopting the
entropy weight method to determine the index weight can
be better to eliminate the subjectivity of the weight factors,
making the results of evaluation more actual.

The basic idea of entropy weight method isto consider
that the bigger the difference degree, the index ismoreim-
portant, and the corresponding weights are bigger.

Sewage Treatment Process Evaluation Model of
Entropy Weight TOPSIS

Congruction of theindicator system of sewagetr eatment
process. There are many factors influencing sewage treat-
ment; the authors have constructed the index system of
wastewater treatment process, based on analysing the status
quo of wastewater treatment processof industrial enterprises,
one of which isefficiency index, the other four are cost in-
dex (Tablel).

Entropy Model - The Deter mination of Index Weight:
1. Standardi zation of decision matrix by standard 0-1 method.
2. The determination of index weight.

According to the definition of entropy, the nevaluation
index of M evaluated object, can determine the entropy of
the ™ eval uation index:
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TOPSIS model - optimization of evaluation of sewage
treatment process:

» Thestandard weighted array C.

» Determinetheideal solution vectorsC*, and minusideal
solution vectors C.

» Thedistance of every solution to theideal solution and
negativeideal solutionsS',, S, .

» Theclosedegree of the planfor theideal solution.

* Accordingtothe E*, by largeto small arrangement plan
the character of theorder.

THE CASE STUDY

According to the determined sewage treatment processeval u-
ation index system and entropy weight TOPSIS model, we
have chosen three typical wastewater treatment processes of
municipal sewage treatment plants and judged the quality
evaluation of each scheme, so as to determine the optimal
municipal sewage treatment process.

Evaluation of index assignment: The Sewage treatment
processeval uationindex system namely index typeisgiven
inTable1l.

Establishinitial evaluation matrix A =

¢65.51529 6.12968 5518.519 4966.667 2185.185 (i
283.59021 7.655342 12733.33 15698.63 13168.22 3
8432035 8468493 5428.983 8366.667 2328.767 {

Apply entropy model: Theinitial evaluation matrix stand-
ardized B =

€0.0108 0 10000 0.8999 0.3953
20.9952 1.0000 0.1890 0 0.1613 3
§0.9909 1.0000 0.3515 0 0.7224 §

Confirm the index weight

W, =[0.2407 0.2497 0.1479 0.2876 0.074]

Application of TOPSISM odel
1. Calculation of standardization weighted matrix
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Table 1: Sewage treatment process evaluation index system namely index
type.

Index Index type

COD removal rate b (%) Efficiency

Unit design processing power investment q (Y uan/ton) Cost type

Unit wastewater quantity running costs| (Y uan/ton) Cost type

Unit hours running costs m(Y uan/h Cost type

Unit wastewater quantity power consumption r

(KWH/tons) Cost type
§0.0026 0 0.1479 0.2588 0.0293 u

c= (02396 02497 00280 0 00119

@.2386 0.2497 0.0520 0 0.0535 g

2. Determination of the ideal solution C* and minus ideal
solution C vectors of standardized matrix C.

The ideal solution C*and minus ideal solution C,
respectively are:
C'=[0.2396 0.2497 0.1479 0.2588 0.0535]

C=[0.0026 0
3. Calculation of the close degree

The distance of each sewage treatment processwith the
optimal scheme and the worst scheme S', S; and the close
degree E*, aregiveninTable 2.

The Table 3 shows that the close degree of wastewater
treatment process of the three municipal wastewater treat-
ment plansrespectively is. sewage plant A 0.4530, sewage
plant B 0.4987 and sewage plant C 0.5176. And then come

Table 2: Evaluation index value of municipal wastewater treatment.

0.0280 0 00119 ]

Sewage treatment Sewage Sewage Sewage

process plant A plant A plant A
A/O BIOLAK A?/0

COD removal rate (%) 65.5 83.6 84.3

Unit design processing power

investment (Y uan/ton) 6.13 7.66 8.47

Unit wastewater quantity running

costs (Y uan/ton) 5518.52 1273333  5428.98

Unit hours running costs (Yuan/h) 4966.67 15698.63  8366.67

Unit wastewater quantity power

consumption (KWHY/tons) 2185.19 13168.22  2328.77

Table 3: Comprehensive evaluation value of the assessment process.

Municipal Water Distanceof  Distance of Close
wastewater treatment ideal minus ideal degree
treatment plant  process solution §',  solutions S, E"

A A/O 0.3451 0.2858 0.4530
B BIOLAK 0.4497 0.4474 0.4987
Cc A?/0 0.5276 0.5661 05176
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tothe prosand cons sort of threewastewater treatment plants:
C/BI/A, A%O processis better than the BIOLAK technol-
ogy, and the BIOLAK isbetter than A/O process.

CONCLUSIONS

Sewagetreatment process eval uation isacomplex problem;
the paper hastried to use the entropy weight TOPSI S method
in the field of municipal sewage treatment process eval ua-
tion, and the research conclusionsare asfollows:

1. According to the analysis of the current situation of
wastewater treatment process evaluation, determinefive
economic and technical indexesfrom many of theinflu-
ential factors of the wastewater treatment process; build
the evaluation index system of sewage treatment proc-
ess.

2. Based on the analysis of entropy and TOPSIS method,
build the entropy weight evaluation model of sewage
treatment process.

3. Use Matlab software to programme the entropy weight
TOPSISmethod, assess sewage treatment process of A,
B and C, thethreemunici pal wastewater treatment plants.
Obtain the close degree of three sewage plants: sewage
plant A 0.4530, sewage plant B 0.4987, sewage plant C
0.5176. Theresult is sewage treatment effect of sewage
plant C isbetter than sewage plant B and A; sewage plant
Aisworst.

TOPSIS method isnot strictly limited for data distribu-
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tion, index and sample size, entropy weight method to avoid
subjective judgment of uncertainties; combining the two
methodsto use for sewage treatment process evaluationisa
very feasible method.
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