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Evaluation and research on reclaimed water quality and
its fluctuation by factor analysis

WANG Ni,BAI Qing-qin,ZHANG Jian-long,ZHAO Jie
(Key Laboratory of Northwest Water Resources and Environment Ecology of MOE,
Xi’an University of Technology ,Xi’an,Shaanxi 710048 ,China)

Abstract; [Objective] Many evaluation methods in common use are analyzed to observe their advanta-
ges and disadvantages. The research aims to establish a reasonable and impersonal evaluation model based
on the application characteristics of reclaimed water so as to analyze the water quality and fluctuation in a
research year. [Method] Several indexes are chosen from reclaimed water quality standard(SL 368—2006)
to constitute evaluation model by factor analysis. Reclaimed water monitoring data from January to Decem-
ber of Beishiqiao wastewater treatment center in 2009 are used in the model to analyze the water quality.
[Result] The research shows that the quality scores from January to December are all better than the one
of the 13™ special sample(1. 325), which means high quality of the wastewater from Beishiqiao wastewater
treatment center. In that,the best waste water quality is in January whose score is —0. 889 while the lower
quality is from August to October with scores from 0. 419 to 0. 573. That is relevant to the small change in
bio-treatment system caused by the higher water temperature of wastewater. [Conclusion] The established

model based on factor analysis uses several main factors instead of original multi-dimensional, which means
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simpler data structure and easier analysis. It also has the characteristic on the objectivity of evaluation re-

sults. Therefore,the model built in the paper can be used to evaluate the water quality of reclaimed water.

Key words: reclaimed water;factor analysis;main factor;integrated water quality evaluation
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Table 1 Samples and their values of reclaimed water of Beishiqiao wastewater treatment center in Xi’an, Shaanxi Province
. " E : - B, N )
Ty JeE R ey BEE mw wm ow ow
; TR/ THEE/ (mg * Cl/
A {0, JiF (mg * DUIYES (e - (mg - (mg * L) (mg * (mg * (mg * (mg * (m »
ot Chroma  L~')  Turbidity 1*§> LSy L L LhoLh o Lh L %)
ample D, Hardness D ” y SS O™ NHN TP Fe Mn ;
D, CODecr BOD; D dissolved D D D D Dy
2 Dl D:, 6 solids 8 9 10 11
D;
1 13.25 192 1.08 15.47 6.50 1.95 615.0 2.64 0.45 0.14 0. 06 112.63
2 15. 25 212 1.76 28.25 7.45 1. 30 677.5 5.49 0.53 0.19 0. 06 0
3 20. 00 236 2.02 23.96 4. 00 1. 60 792.0 6.58 0.46 0.17 0.08 0
4 18. 25 235 1. 06 26.05 2.50 2.20 882.5 5.65 0.48 0.07 0.08 121. 83
5 17. 80 232 1. 41 38. 60 3.52 2. 60 752.0 4.21 0.42 0.06 0. 06 115. 00
6 21.00 230 1. 80 36. 80 3.5 3.35 707.5 4.10 0.52 0.17 0.11 109. 50
7 24.90 217 1.09 27.35 4.75 8. 10 680.0 2.43 0.24 0.15 0.05 100. 75
8 21.00 250 0.76 33.00 3.75 5.50 787.5 8.41 0.42 0 0. 04 100. 05
9 22.50 229 0.78 32.50 4,25 2.30 692.5 6.79 0.68 0.07 0.06 105. 00
10 20. 50 243 0. 81 22.95 3.75 2. 60 777.5 7.48 0.76 0.07 0. 06 101. 15
11 16. 60 232 0. 84 33. 14 3. 20 2. 84 770.0 8.92 0.45 0.06 0.05 102. 44
12 19. 00 227 1. 25 34.00 5. 20 2.16 610.0 2.08 0. 66 0.05 0. 06 93. 60
13
RLaCt 30. 00 150 5.00 30. 00 6. 00 5.00 1 000. 0 5.00 0. 50 0. 30 0.10 250. 00
Standard
R2 PBEBAREEHREKELROBEKKRIEREHEIRE
Table 2 Correlation coefficients of the reclaimed water quality indexes of Beishiqiao wastewater
treatment center in Xi’an,Shaanxi Province
=
I8 i D, D; D; D, Ds Dg D; Dy Dy Dy Dy Dy
Index
D, 1. 000
D, 0.762 1. 000
D; 0.611 0. 889 1. 000
D, 0. 244 0.137 0.052 1. 000
Ds —0.062 0.142 0.385 —0.347 1. 000
Dy 0.656 0.303 0. 150 0.148 —0.068 1. 000
D; 0.565 0.799 0.627 0.062 —0.291 0.189 1. 000
Dy —0.005 0.100 —0.163 0.094 —0.429 —0.136 0. 430 1. 000
Dy —0.049 0.042 —0.067 0.003 0.018 —0.581 —0.071 0.217 1. 000
Dy 0.424 0.576 0.841 —0.232 0.568 0.119 0.329 —0.313 —0.172 1. 000
D1y 0. 366 0.482 0.663 0.085 —0.029 —0.136 0.431 —0.213 0.124 0. 660 1. 000
D 0.594 0. 737 0.526 0.152 —0.069 0.419 0.543 —0.130 —0.013 0.238 0.329 1. 000
F3 HEXRBEFENBTEERBEFHAERRKE
Table 3 Eigenvalues of correlation coefficients matrix and variance contributions of the main factors
PSS FEAE(H 7 TR/ Y Bty 23R/ %
No. of factors Eigenvalue Variance contribution Accumulative contribution rate
1 4.6517 38.764 1 38.764 1
2 2.251 4 18.761 8 57.5259
3 1.770 6 14.755 1 72.2810
4 1.062 4 8.853 0 81.134 0
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Table 4 Main factors’ rotated load of the index in Beishiqiao wastewater treatment center in Xi’an,Shaanxi Province

By [l Factor

Index 1 2 3 4

D, 0.764 0 0.049 3 —0.370 6 0.243 3

D, 0.950 9 0.139 9 —0.089 7 —0.010 1

Dy 0.9311 —0.189 5 0.013 1 —0.197 6

D, 0.120 1 —0.059 2 0. 000 9 0.847 9

Ds 0.121 8 —0.567 7 0.026 7 —0.638 1

Dsg 0.247 7 —0.024 1 —0.907 2 0.182 4

D; 0.771 4 0.560 7 —0.070 9 —0.001 6

Dy —0.019 2 0.915 7 0.153 8 0.011 8

Dy 0.036 0 0.116 3 0.800 7 0.127 6

Do 0.716 8 —0.394 0 —0.011 2 —0.476 8

Dy, 0.713 4 —0.259 2 0.368 8 0.079 1

D 0.696 4 0.016 7 —0.238 3 0.270 3

RS HEABARILLAHSKEUDOLREIRFRELANESHES
Table 5 Values of the rotated main factors and samples of Beishiqiao wastewater
treatment center in Xi’an, Shaanxi Province
FEA Z G D Z (.2 7(i.3) ZGh Z
Sample Factor 1 Factor 2 Factor 3 Factor 4 Sample value

1 —0.893 4 —1.047 0 —0.093 8 —1.859 0 —0.889 0
2 —1.008 8 —0.5630 0.487 3 —1.428 2 —0.679 0
3 —1.187 9 1.067 2 —0.446 6 —0.617 2 —0.469 0
4 —0.578 7 1.2250 —0.288 8 0.509 7 0.010 0
5 —0.279 7 —0.328 8 —0.295 3 1.392 8 —0.1110
6 —0.467 3 —0.766 5 —0.056 1 1.725 7 —0.2220
7 0.563 6 —1.171 0 —2.514 1 —0.202 3 —0.481 0
8 0.595 2 1.030 7 —0.726 0 0.257 0 0.419 0
9 0.358 5 —0.039 8 1.293 2 0.462 5 0.448 0
10 0.318 6 0.949 1 1.435 7 —0.546 7 0.573 0
11 —0.348 6 1.301 3 —0.2316 0.387 8 0.1350
12 0.080 2 —1.790 2 1.315 6 0.724 6 —0.057 0
13 2.848 1 0.133 0 0.120 5 —0.806 6 1.3250
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