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Relationship Between Typical Organic Matters in Domesic Wastewater and Water

Characterigic Parameters in Activated Sudge Mode s
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(1. Cllege of Environmenta Science and Engineering , Donghua Universty , Shanghai 201620, China; 2. Sate Key Laboratory of Pollution
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Abstract : The contribution of typica organic matters such as proteins, sugars, lipids and linear akylbenzene suifonate (LAS) to GOD o the
domedtic watewater was invedigated. Nitrate utilization rate was used to determine wadewater characterigic parameters. Relationship between
these typica organic maters and wadewater characteridic parameters (Ss, Xs, Sy, X;) in activated dudge nmodd's were invedigated. The
results showed that YH of activated dudge under denitrifying conditionswas 0. 683. Proteins,sugars lipids and LAS acoounted for 24 %35 %,
17%35%, 5. 78 % 10.56 % and 3. 77 % 7. 23 % o the totd QOD ,repectively. It indicated that these four pollutants were the main COD
ource in the domedic wadewater. SSand XI were in the ranges of 22 %29 % and 29 %38 % o the totd COD ,regectivey. Concentrations of
the four typica target organic matters (proteins,sugars lipids and LAS) oorreated well with the watewater characteridic parameters ( Ss, Xs ,
S/, X;) o activated dudge modds (ASMs) with the corrdaive codficients above 0. 9.

Key words:typica organic matter ; activated dudge modes(ASMs) ; relaionship
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Table 1 Main water characterigtics of the comedtic wastewater/mg-L ~*
QoD TOC Ss ™ NH; -N NO; -N NO; -N pH
285 488 124.5 185.3 110 185.3 41 58.3 5.8 6.8 312 429 0 0.06 0 1.50 6.9 7.5
(369) (150. 3) (150. 0) (48.4) (6.3) (36.9) (0.03) (0. 49) (7.2
1) 7
1.2 - /]
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, 3 100 %.
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Table 2 Rdationship between sugars of different concentrations and water characteridtic parameters/mg- L ~*
1 2 3 4 5
50.0 100.0 150.0 200.0 250.0 —
oD 53.5 107.0 160.5 214.0 267.5 —
Ss 11.5 22.9 34.4 45.8 57.3 Ss=0.2141c ,R= 1
Xs 31.0 61.9 92.9 123.9 154.8 Xs=0.5789c ,R=1
S 5.9 11.9 17.8 23.7 29.7 S;=0.096 2c JR= 1
X 5.1 10.3 15.4 20.6 25.7 X;=0.1109c¢ ,R= 1
18 ' Ss S
16 Xs X| 2 6 1 1 y
14 - , Hadane
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g 10
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Fig.3 NUR Curvesof sugarsa concentration of 250 mg-L ~* !
2 3 , ASMs
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Table 3 Rdationship between proteins of different concentrations and water characteri tic parameters/mg-L ~ 1
1 2 3 4 5
50.0 100.0 150.0 200.0 250.0 —
CoD 75.0 150.0 225.0 300.0 375.0 —
Ss 25.0 50.0 75.0 100.0 125.0 Ss=0.3333c JR= 1
Xs 318 63.5 95.3 127.0 158.8 Xs=0.4234c JR= 1
S 7.0 13.9 20.9 27.9 34.8 S;=0.0929c¢ JR= 1
X 11.3 22.5 33.8 45.1 56. 4 X;=0.1503¢c JR= 1
2.3.3 Ss Xs S X, 5 6
5 5 6 LAS AMs
Ss Xs S X, 4 5
y ,Ss S= 12.2.
, Ss S 2.4 ASMIs QoD
=11.7.
2.3.4 LAS 2.4.1
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Table 4 Rdationship between lipids of different concentrations and water characterigtic parameters/mg: L~ 1
1 2 3 4 5
25.0 50.0 75.0 100.0 125.0 —
oD 72.0 144.0 216.0 288.0 360.0 —
Ss 19.7 39.4 59.1 78.7 9.4 Ss=0.2734c  ,R=1
Xs 33.3 66.6 9.9 133.2 166.5 Xs=0.4625¢ ,R=1
S 5.7 11.4 17.1 2.7 28.4 S, =0.0789¢c ,R=1
X 13.3 26.7 40.0 53.3 66.7 X;=0.1851c ,R=1
16 8
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Fig.5 NUR Curvesd lipids a concentration of 125 mg-L ~ 1

6 LASNUR (25 mg-L-1Y)
Fig.6 NUR Curvesof LAS a concerntration of 25 mg-L ~ 1

5 LAS /mg-L 7t

Table 5 Rdationship between LAS of different concentrations LAS f fo f3 4, A B CD
and water characterigtic paramgters/mg- L ~* ,
L2 3 4 : ASMs

LAS 50 150 250 50.0 —
QoD 12.3 37.0 617 1235 —

Ss 29 88 146 29.2 Ss=0.2365qas,R=1 2.4.2

Xs 6.4 19.3 321 643 Xs=0.52007cas,R=1 (8 (11)

S 24 7.1 11.8 235 S,=0.1905qas, R= 1

Xi 0.6 1.9 32 65 X=0.05230as, R=1 ’ 1

, 6 7 (S Sw
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Table 6 Water characterigic parameters of a large community s wastewater
/gL * /gL -? /% /gLt /% /gL -? /% /gLt /%
1 300.0 76.4 25.47 97.8 32.60 54.2 18. 07 7.7 23.90
2 285.0 64.9 22.77 108.2 37.96 45.6 16. 00 66.3 23.26
3 320.0 0.5 27.51 9. 4 29.30 55.1 16.75 87 26.44
4 488.0 122.8 25.16 150.1 30. 76 66.5 13.63 148. 6 30. 45
5 455.0 118.1 25.96 162. 1 35.63 65.6 14. 42 119.3 26.22
6 367.0 107.7 29.35 109.7 29.89 51.3 13.98 98.3 26.78
7 359.0 8L.5 22.70 131. 3 36.57 52.2 14.54 4.1 26.21
7
Table 7 Water qudity of a large community s wastewater
QoD S Sgj S Sias
fmglt  jmgL-? [% [mgL "t [ % gLt /% fmg-L " [%
1 300.0 106. 3 35.43 72.1 24.03 23.2 7.73 21.4 7.13
2 285.0 86.2 30.25 72.3 25.37 30.1 10. 56 20.6 7.23
3 329.0 105.2 31.98 78.4 23.83 19 5.78 15.3 4.65
4 488.0 120.8 24.75 85.4 17.50 37.7 7.73 18.4 3.77
5 455.0 111.9 24.59 103.8 22.81 34.5 7.58 15.8 3.47
6 367.0 115.9 31.58 65.9 17.96 30.1 8.20 14.6 3.98
7 359.0 9.4 27. 69 80.8 22.51 34.9 9.72 15.7 4.37
S Sas LAS ). R 0.90
6 7 ) (12) (15) AMs
aob 2% 29%,
29% 38 %; QoD 24% 35%, )
17% 35%, 5% 11%,LAS 3%
8%, 4 oD 53% 74%, 8
Table 8 Difference between nodd prediction and measurement
[27,28] /mg-L?t /%
Ss 8.49 8.96
(& (11) ’ fa Xs 9.90 8.33
f, fs f4, AB CD , (12) (15). s, 446 8.70
Ss =0.2797 x (0.3333: S +0.2141- Sgq X, 12.98 0.52
+0.2734- S, +0.2365- Sas) +39.319
R =0.93 (12) 8
Xs =0.3844 x (0.4234- Sz +0.5789 - Sq
+0.4625- S, +0.5207 - Sas) +67.835 10 %, ,
R = 0.93 (13) AMs
S =0.1709 x (0.0929 - S +0.0962 - Sg,
3
+0.0789- S, +0.1905 Sas) + 13.605
R=0.92 (14) (1)
X; =0.1034 x (0.1503- S +0.1109 - Sy 0. 683.
+0.1851- S, +0.0523 - Sas) +21.407 (2) LAS
R =0.92 (15) ASMs Ss Xs S X
AMs (©)] QoD 24 %
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