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Abstract: The contribution of typical organic matters such as proteins; sugars; lipids and linear alkylbenzene sulfonate (LAS) to COD of the

domestic wastewater was investigated. Nitrate utilization rate was used to determine wastewater characteristic parameters. Relationship between
these typical organic matters and wastewater characteristic parameters ( Sg» Xs» S;» X;) in activated sludge models were investigated. The
results showed that YH of activated sludge under denitrifying conditions was 0.683. Proteins; sugarss lipids and LAS accounted for 24 %-35% »
17%-35% > 5.78%-10.56% and 3.77%-7.23% of the total COD; respectively. It indicated that these four pollutants 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 ( Sg» X
Si> X1 of activated sludge models ( ASMs) with the correlative coefficients above 0.9.
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Table 1  Main water characteristics of the domestic wastewater/mg® L™

COD TOC SS TN NH{ -N NO; -N NO; -N pH
285 ~ 488 124.5~185.3 110~ 185.3 41 ~58.3 5.8~6.8 31.2~42.9 0~0.06 0~1.50 6.9~7.5
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Table 2 Relationship between sugars of different concentrations and water characteristic parameters/mg* L™

fabr K 1 MK 2 W 3 WK 4 M 5 A2k

VER 50.0 100.0 150.0 200.0 250.0 —

COD 53.5 107.0 160.5 214.0 267.5 —

S 11.5 2.9 34.4 45.8 57.3 Ss=0.214 leggy» R~1

Xs 31.0 61.9 92.9 123.9 154.8 Xs=0.5789cyp» R~1

S 5.9 11.9 17.8 23.7 29.7 S;1=0.0962cyp s R~1

X, 5.1 10.3 15.4 20.6 25.7 X;=0.1109¢cs5 R~1

18 FURF S A AE AR W WA R R R, Sq: S,
16 - X X, 409 2:6:1:1, &M & — Pl A=) % i
14 b W, X5 Haldane 251207 38 3 % 3 by (1) 7 4t 2K B it

y=-0.103x + 13.105
R?=09856
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8 - R?=0969 4

6 L y= —0.(2)0_1 6x +4.450 9
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Fig.3 NUR Curves of sugars at concentration of 250 mg*L ™!
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Table 3 Relationship between proteins of different concentrations and water characteristic parameters/mg* 1.~

Ei=tan Wt 1 WA 2 W3R 3 MR 4 MR 5 5 £k

AR 50.0 100.0 150.0 200.0 250.0 —

CcoD 75.0 150.0 225.0 300.0 375.0 —

Ss 25.0 50.0 75.0 100.0 125.0 Ss=0.3333czpm R~1
Xq 31.8 63.5 95.3 127.0 158.8 Xs=0.4234cprms R=~1
S, 7.0 13.9 20.9 27.9 34.8 S1=0.0929ck 5 R~1
X 11.3 22.5 33.8 45.1 56.4 X1 =0.1503cgpp0 R=~1
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Fig.4 NUR Curves of proteins at concentration of 250 mg* L~
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Ss =£,0.3333 Sy + 0.214 1+ Sy +
0.2734+ S, +0.2365° S;,) + A (8)
Xs =£,(0.4234 « Sy + 0.5789 + Sy, +
0.4525+ S, +0.5207* S;,;s) + B (9)
S, =£,(0.0929 « Sy + 0.0962 + Sy, +
0.0789 ¢« S;; +0.1905 « S;,s) + € (10)
X, =£,(0.1503 « Spy + 0.1109 * Sy +
0.1851+ S, +0.0523+ S0 + D (11D
I, Sprs S Sips Sias 28 AR B 3 BT L Bl 2R
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Table 4 Relationship between lipids of different concentrations and water characteristic parameters/mg®L "

Ei=gan M1 Wik 2 M 3 MK 4 Mk 5 4 ih 2k
TR R 25.0 50.0 75.0 100.0 125.0
COD 72.0 144.0 216.0 288.0 360.0
Sq 19.7 39.4 59.1 78.7 98.4 S¢=0.273 deyug» R=1
Xs 33.3 66.6 99.9 133.2 166.5 Xs=0.4625¢cymr R=1
S 5.7 11.4 17.1 22.7 28.4 S1=0.0789¢cym» R=1
X 13.3 26.7 40.0 53.3 66.7 X1 =0.185leym» R=1
16 8
4 144x+ 14205 7L
R2=10.998 4
. 12 6
:.]" 10 T 54 y=-0.043 6x+ 5014 6
& y=-0.042 9x + 10.472 2 R*=0.998 6
i R*=0.968 1 g
% 8- w4 y=-0.031 1x +4.246 5
® 2 R2=09985
6 L y=-0.0019x + 4.506 9 E 3L
R?=0.6899 y=-0.0019x+1.9447
R2=0.9206
4 2 L
A
2 1
0 I I I I I 0 |
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JHBE NUR #H 2% & ( L™ .
s iR H BB (125 mg°1 1 6 LAS NUR Hi%[E (25 mgeL 1)
Fig.5 NUR Curves of lipids at concentration of 125 mg*L Fig.6 NUR Curves of LAS at concentration of 25 mg*1.~!
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Table 5 Relationship between LAS of different concentrations {&E‘ {EE HE‘ %—{F{‘ LAS mg 3 fl ‘fz ‘f3 ‘f4 ~ANB~C\D
and water characteristic parameters/mg*L~! %ﬁﬁ , ﬁig%%f@ i[J ;l; B H:‘]ﬁ V5 7J( El’(] éﬂﬁﬁ% y\j
b o Sl 1SS SR 2 Sl L A i 4 N A ot
fabr B K 2 W 3 Wl 4 HhE ik S, Tk S (0 A L) T BE 2 % ASMs 7K
LAS 5.0 15.0 25.0 50.0 — 4 W e N
P 2 M 2 T 1
COD 12.3  37.0 61.7 123.5 — ¢T l‘i?ﬁrfﬁz Z‘EiFIEE/JE:/ rj
Ss 20 88 14.6 29.2 Ss=0.2365c1x5 R~1 2.4.2 MHRHEREAMKUE
Yo 64 193 20 683 X=0.507e R=1 BT RIER (8) ~ (LI M Kbk 2 i 28 7T
Si 2.4 7.1 11.8 23.5 §5;=0.1905¢145» R=1 P N 2 e M 4 Ve
P 6 L 50 T A A 0 AT T
X 06 19 39 65 Xi—0.0523c Aol AT 0 b R i BOFT A AR v K AT IE 2L 1

JE IR RN o, 45 a3 6 AR 7 FT7x CSpps Saus
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Table 6 Water characteristic parameters of a large community’s wastewater

KR COoD Ss Jit i oy 4 Xs St ot 4 Sy Bt i i 23 4 X Jir oy B o) 4
/mgeL~! /mgeL~! 1% /mg*L~! /% /mg*L~! /% /mg*L~! 1%
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
3 329.0 90.5 27.51 96.4 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 81.5 22.70 131.3 36.57 52.2 14.54 94.1 26.21
R7 REBRRIASKHAKERIERSTER
Table 7 Water quality of a large community’s wastewater
KEE CoD Spr it i i o) 3 Ssu Ji i SR o) 2 Si PraES L Sus It 7 B 2y $
/mgeL~! /mge L7 1% /mgeL~! 1% /mgL~! 1% /mgL~! 1%
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 99.4 27.69 80.8 22.51 34.9 9.72 15.7 4.37

Sy~ Sy A F N E A B IR LAS W) .
H 6 FIEK 7 AT %0, 2% ¥5 7K o P 2L 4 B fid 4
S S COD 1 22% ~ 29% , T34 n] - 1) B A ) o
29% ~38%; H 1 COD I 24% ~ 35%, BH K
07 17% ~ 35%, WG 5% ~ 11%, LAS i 3% ~
8% X 4 KAWP LA H S COD 1) 53% ~74%
e Rl N NGRS ERINE R
sl

Z A ~ QDX EIHATILE, HEH £
SfosfosfisAs B CD PE, N3 21X 12) ~ (15D,

Ss =0.2797 x (0.3333 « Sp + 0.214 1 * S
+0.2734+ S, +0.2365* S,,5) + 39.319
R = 0.93 (12)

Xs =0.3844 x (0.4234 + S,y + 0.5789 « Sy,
+0.4625+ S, +0.5207 * S;,s) + 67.835
R = 0.93 a3

S, =0.1709 x (0.0929 * Sy, + 0.0962 * Sy,
+0.0789 ¢+ S, +0.1905 « S,,s) + 13.605
R =0.92 (14

X, =0.1034 x (0.1503 * Sz + 0.1109 + Sy
+0.1851+ S, +0.0523 « S0 + 21.407
R =0.9 (15
IR BT R W, S B AR G K R R LA R
FEE ASMs 7K JBURE PE 2 B0AH OG0 R, A#HOC R AL

R H347E 0.90 LA I,

H T HE— B IAE X (12) ~ (15)%F ASMs 7K i bF
PESEUAI BRI 02 SE B AR 15 V5 7K (R 7K s
SR I AT TR 2, A AR 2 R 8
7R .

®8 BEFNEMENEES

Table 8 Difference between model prediction and measurement

KFHEBE 4 iR mge L A2
Ss 8.49 8.96
Xs 9.90 8.33
Sy 4.46 8.70
X 12.98 9.52

17 8 WA, K BT 7 1) 5% AR R 7K Ak PR
RGEHE K T A 45 R I U, AR R TE <
10% » A LU 5 748 20 i REAT HLA IR S SREDUA
JS2 ) ASMs 7K Jiks PE 2 4

3 i

(DTG K RS SAE T 53 8 0 2 R ECY
0.683.

(2D P — B 10 B 2 i R DA & LAS WKk 5
ASMs K JTHFE S HL Sos Xon S~ X, AR R IR
U, RHOG R 1.

(3B BN K R B BTy & CoD 1 249% ~
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