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Relationship Between Typical Organic Matters in Domestic Wastewater and Water

Characteristic Parameters in Activated Sludge Models
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Abstract: The contribution of typical organic matters such as poteins, sugars, lipids and linear alkylbenzene sulfonate (LAS) to COD of the
domestic wastewater was investigated. Nirate utilization rate was used to determine wastewater characteristic parameters. Relationship between
these typical organic matters and wastewater characteristic parameters ( S, X, S;, X;) in activated sludge models were investigated. T he
results showed that YH of activated sludge under denirifying conditions was 0. 683. Proteins, sugars, lipids and LAS accounted for 24%-35% ,
17%-35% , 5 78%—10.56% and 3. 77%7. 23% of the total COD, respectively. It mdicated that these four pollians were the main COD

source in the domestic wastewater. SS and XI were in the ranges of 22%-29% and 29%-38% of the total COD, respectively. Concentrations of
the four typical target organic matters (proteins, sugars, lipids and LAS) correlated well with the wastewater characteristic parameters ( S, X,

Si, X;) d activated sludge models (ASMs) wih the cowrelative coefficients above 0. 9.
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Table 1 Main water characteristics of the domestic wastewatey mg* L™ !
coD TOC S TN TP NH;-N NO;-N NO;-N pH
285- 488 124 5~ 1853 110~ 185.3 4~ 8.3 5868  31L2~429 0~ 0.06 0~ 1.50 6.9~ 75
(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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, 7L, 21 L,
(NUR) Ss  Xs L 8h, 15 d,
, 3 . 100% .
Ss , 1 (3) Xu
s ( rp) ; X, (4
o , Xs Xi= COD - Ss—- Xs— S (4)
, 2 : , 3 1.22 Yu
, TD ) ,
(2) (3) (2 (3) , Ss  Xs
Ss Xxs'. -
g _ 2B86ANO=N)i= LRANG-N): 1 Yir. Y
1- Y Sww ,
(2 .
2.86 A(NO3-N)2 — 1.72A(NO>-N)2 1 )
T I- Yu * fww 2 ( 13 ).
(3) : NO;-N  NO;-N
, Yu o ww , A(NO»— , ,
N) 1 1 , A(NO:-N)2 2 NO,-N NO;-N,
NO;-N NO;-N 0.6 NO,-N

(2).S: S1 Xs



5 AMs 1501
: (5" : 2
Yu. 20 4
. A B . B
_ v, _ 286ANOZN+ 0.6 x NO-N), 5 18
CAC 16
y=-0.122 3x + 19.334
, CAC 14 - ® R2=0.9867
=12 b
v ?[N TOC TOC/TN TOG Ve §10 i
( - Y epn, ¥ gl y=-0.005 7x + 4.780 3
Shimadzu) ; veum & ) R*=0.9882
; Folin- L1819 ) 4
; LAS 2
19,20 [
’ ’ TP 0 0 30 60 90 120 150 180 210 240
COD NO;-N  NO,-N =2 /min
1.3 LAS COD | R .
Fig. 1  Determination of Y}, by NUR
LAS
> 14
[10]
5 124 y=—0.2106 8x +12.274
LAS  Ss Xs Si Xi . 4~5 1L K=09813
10
500 mL , 125 »
=
r/min s 0.5 mg°l ! £ 8
300 L ( -
50 100 150 200 250 mg'L" ', ) 4 y=-0.0027x +2.780 7
50 100 150 200 250 mg°L ', I R=09998
_ 2+ &
25 50 75 100 125 mgel ', A
-1
LAS 5 15 25 50 m‘g. L ) ’ Ss 0 0 5|0 l(I)O 150 200 2;0 3;)0 350
Xs S1 Xi, t/min
LAS COD 2 NUR Ss Xs
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Table 2 Relationship between sugars of different concentrations and water characteristic parameters'mgr L™ !
1 2 3 4 5
0.0 100 0 150.0 200. 0 2500 —
COoD 3.5 107. 0 160.5 214.0 2675 —
Ss 11.5 229 .4 45.8 573 Sg=0.2141c ,R=1
X 3.0 619 2.9 123.9 154 8 X¢= 0589 ,R=1
S, 5.9 119 17.8 23.7 29 7 S;=00%2 ,R=1
X, 5.1 10 3 15.4 20.6 257 X=0.1109% ,R=1
18 ,Ssi St
16 Xs X1 2611,
[26]
14 - s Haldane
4 y=-0.103x + 13.105
- 12 R?=0.9856 ’
2
g) 10
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Fig. 3 NUR Curves of sugars at concentration of 250 mg*L ™! ’
2 3 , ASMs
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Table 3 Relationship between proteins of different concentrations and water characteritic parametery mg* L~ !
1 2 3 4 5
0.0 100 0 150.0 200. 0 2500 —
COD 75.0 150 0 225.0 300.0 3750 —
Sq 25.0 500 75.0 100. 0 1250 Sg= 0 3333¢ ,R=1
Xs 3.8 635 %.3 127.0 158 8 Xs=0.49234¢ ,R=1
Si 7.0 139 2.9 27.9 34 8 Si= 0092 9¢ ,R=1
X 11.3 225 3.8 45.1 56 4 Xi= 0150 3¢ ,R=1
2.3.3 Ss Xs S1 Xi, 5 6
5 5 6 , LAS ASMs
Ss Xs S Xy, 4 5
’ , 9 S1=102.2.
. Ss St 2.4 ASMs oD
=1 1.7.
2.3.4 LAS 2.4.1
LAS
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Fig. 4 NUR Cuwves of proteins at concentration of 250 mge 1!

SS XS SI Xl )
ASMs Ss Xs S1 X1
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Ss=£1(0.3333° Spp+ 0.2141° Squ+
0.2734« Sii+ 0.2365° S1s) + A (8)
Xs =f2(0.4234° Spg + 0.5789° Ssu+
0.4525°< S+ 0.5207 * S1s) + B (9)
St =/3(0.0929° Ser + 0.0962 Ssu+
0.0789 ¢ Sui+ 0.1905* Sws) + C (10)
Xi=f4(0.1503 Ser + 0. 1109 * Ssu+
0.1851¢ Sui+ 0.0523*Sws) + D (11)
,Sm Sw Su Suas

Fig. 5 NUR Curves of lipids at concentration of 125 mg* L~ !
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Table 5 Relationship between LAS of different concentrations

and water characteristic parameterg mg* 17!

1 2 3 4

LAS 50 150 250 50.0 —
COD 123 3.0 6.7 123.5 —
29 88 146 29.2 Ss=0.2365cias, R~ 1

64 193 R1 643 Xg=05207c,s R=1
24 7.1 11.8 23.5 S;=0.1905¢45, R~ 1

06 19 32 65 X,=0023c, R=

1

4 Jmg 17!
Table 4 Relationship between lipids of different concentrations and water characteristic parame ers/mg® L~ !
1 2 3 4 5
25.0 500 750 100. 0 125 0 —
COD 7.0 144 0 216 0 28.0 360 0 —
S 19.7 39 4 591 78.7 98 4 Sg=02734c  ,R=1
Xs 33.3 66 6 99 9 133.2 166 5 X¢=0.4625¢ ,R=1
S, 5.7 114 171 2.7 28 4 $5=00789% ,R=~1
Xq 13.3 26 7 40 0 53.3 66 7 Xi=0181c ,R=1
16 8
14 y=-0.144x + 14.295 7
R2=0.998 4
L 12 6 |
2
% 10 Y y=-0.043 6x + 5.014 6
E y=-0.042 9x + 10.472 o R2=0.998 6
i R2=0.968 1 g
¥ 8- B 4 y=-0.031 1x + 4.246 5
K 2 R2=0.998 5
6 L y=-0.0019x + 4.506 9 & 3L
R2=10.6899 y=-0.0019x +1.944 7
R2=0.9206
4 2
A
2 1
0 I I 1 1 0
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Fig. 6 NUR Curves of LAS at concentration of 25 mg* L™
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Table 6 Water characteristic parameters of a large community s wastewater
COD Ss Xs S X
fmg L= /mge L /% /mgeL” ! /% [mge L7 /% [mgeL” ! %
1 300.0 76.4 25.47 97. 8 2.0 54.2 18.07 7117 23 90
2 285.0 64.9 22.77 108 2 37. 9% 45.6 16.00 66 3 23 26
3 329.0 90.5 27.51 96 4 2. 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 3. 63 65.6 14. 42 119 3 26 22
6 367.0 107.7 29.35 109 7 2. 89 51.3 13.98 98 3 26 78
7 359.0 81.5 22.70 1313 36. 57 52.2 14.54 941 26 21
7
Table 7 Water quality of a large canmurity s wast evat er
COD Spr Sq Sy Sias
/mg 171 Jmge 17! /% /mgL! [ % Jmge L7 ! | % /mge 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 30.25 723 25. 37 30. 1 10. 56 20 6 7.23
3 329.0 105 2 31.98 78 4 23.83 19 5.78 153 4.65
4 488.0 120 8 24.75 854 17. 50 37.7 7.73 18 4 3.77
5 455.0 1119 24.59 103 8 2. 81 34.5 7.58 158 3.47
6 367.0 1159 31.58 659 17. % 30. 1 8.20 14 6 3.98
7 359.0 99 4 27.69 80 8 2. 51 34.9 9.72 157 4.37
Sii Suss IAS ). R 0.90
6 7 . (12)~ (15)  ASMs
COD  22%~ 29%, )
29% ~ 38%; COD  24% ~ 35%, )
17% ~ 35%, 5% ~ 11% , LAS 3% ~
8%, 4 COD  53%~ 4%, 8
Table 8 Difference between model prediction and measurement
[2.29 [mgeL~! /%
Ss 8.49 8 %
(8)~ (1) ’ S X 9.90 8 3
frfsfsABCD (12)~ (15). N i i -
Ss=0.2797 x (0.3333* Sp+ 0.2141* Sg X, 15 08 05
+ 0.2734+ S+ 0.2365° Sias) + 39.319
R= 0.93 (12) o
Xs=0.3844 x (0.4234°+ S+ 0.5789° Sw , <
+ 0.4625° Su+ 0.5207 ¢ Swas) + 67. 835 10%, ,
R=0.93 (13) ASMs
S1=0.1709 % (0.0929 ¢ Spr+ 0.0962° Sg
3
+ 0.078 9« SL[+ 0.1905- Sus) + 13. 605
R= 09 (14) (1)
X1=0.1034 x (0.1503 ¢ Ser+ 0.1109° Sw 0. 683.
+ 0.1851¢ Su+ 0.0523° Sus) + 21.407 (2) LAS
R=0.92 (15) ASM s Ss Xs Si Xu
, , 1.
ASMs , (3) COD  24%~
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35% , 17% ~ 35% , 5% ~ 11%, LAS
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