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Optimal Combinative Technology of Biological and Ecological
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Abstract: In order to achieve effective removal of N/P of the municipal wastewater in south China’ s
cities where the wastew ater is of low concentration of COD, high concentration of nutritious salts, an
optimal combinative process of biological and ecological treatment is presented. T he designed capacity
to treat wastewater is 100 m s d” . According to the features of the municipal wastewater and unit
technology, various kinds of substrate load are distributed between the two treatment stages. There-
fore, the advantages of flexibility and high efficiency of the biological treatment are optimally combined
with those of low cost consumption and stability of the ecological treatment. The results of this study
indicate that the removal of COD, total nitrogen, total phosphorus is respectively 90% , 60% ~ 80%
and 90%. The main effluent quality indexes can reach grade IV of the environmental quality standards
for surface water in China.
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, 10~ 15 C,
30~ 35 C. , 2004 ,
) 1.
) 1 )
(P(C) p(N P(P)=2571,P
. ) ,
1 (P(C): P(N): P(P)=40:7: 1);
, (P(C): P(N): P(P) = (30~ 40): 7.
1.1 1).
1
Tab.1 Water quality indexes variation in a year mgel ™!
P(COD) P(Ss) P(NH,~ N) P(NO35 - N) P(TN) P(TP)
12.9~ 248.5 12~ 119 1.8~ 41.9 0~ 4.1 4.3~ 61.8 0.5~ 29.2
150 45 25 0. 65 30 5.0
4.7~ 148.4 20~ 50 1.1~ 30.3 0~ 1.5 2.9~ 39.4 0.5~ 3.8
70 25 13 0. 55 18 2.8
84. 8~ 205.7 30~ 80 19. 6~ 43.9 0.1~ 1.8 25.0~ 49. 1 1.7~ 4.7
160 40 27 0.70 30 4.0
54.0~ 250. 1 20~ 143 15.0~ 45.0 0.1~ 1.1 30. 2~ 60 4.5- 6.7
210 50 25 0. 50 40 5.5
:p— ,COD — , SS— ,NHj- N— ,NO3 - N— ,TN— ,TP—
1.2
1 2
AAO( — — ) , AAO ,
2.1 -
, , , 13~ 25 C.
/ / ,
1, 1 2
; 2 )
1 , 1.0 mge. ,
/ the= 6 h )
/ ;
2 3 / ,
Lhr= 6 h
P(CoD) , )
ikl k2 , ’
1

Fig.1 Flow chart of the experiment
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Tab. 2 Experimental results of various combinative

treatment technology in spring mge L™ 221

Lhr 6h 4.5h,

P(CoD) 168.40 34.01 16.26 25.78

3.0 -2 1 3. -2
=6 h P(NHi- N) 2532 0.75 0.25 0.19 ( 0.54 m”>em™ “od 0.68 m” em “e
1.5, P(NO3- N) 0.35 15.05 7.19 11.13 -1
d ) . 3
0.5 P(TN) 26.73 16.27 7.8 12.03
P(TP) 3.88 245 0.13 0.08 3 , = 6h
P(Cf)D) 130.98 18.80 14.22 15.07 : th=4.5h , 48% ,
= 9 b P(NHI- N)  26.45 0.66 0.19 0.17
2.0, P(NO3- N) 0.71 16.42 12.85 4.4 ’ 65%, 35% .
0.8 P(TN) 28.60 17.99 13.00 15.83 ,
P(TP) 3.19 1.75 0.06 0.04
I hr 6 h
2, 40% , 3 -
90% . COD / Tab.3 Experimental results of various combinative
, , treatment technology in sunny summer days
. mge .- !
[2]
[3]
) P(COD) 8292 1504 13.40 1200
’ Ihe 6 h, P(NHi-N) 2016 0.51 0.50 0.39
, L4 1.5, P(NO3-N) 056 1398 10.84 7.76
0.8 P(TN) 21,40 14.65 1203 882
’ p(TP) 209 117 007 002
P(COD) 9310 1620 1511 13.70
[5] tw=4.5h, P(NHi-N) 2234 1071 836 633
’ 1.0, P(NO3-N) 026 627 525 463
. 0.5 P(TN) 23.04 17.90 1416 1167
A COD), P(NH - N), A NO3 — p(TP) 321 124 005 003
N 2.
) . ) fw= 6h , 90%
COD,NH; - N s

. , P(COD) <11
mge L', P(TN) <3.1 mgeL™ ", O(TP) <0. 1 mge

-1 ) ?

L
160 g— —*— PLEOD) 30 ’

£ 140 25 %, tthe= 6 h + (

3 120 20 & 3. -2 o

51(8)8 155 0.544 m” em™ “od” )+

5 e 10& 222

S 40 -

s 0 )

0 5 1015 2025 30 35 40 45 _o
o ih 0.68 m® em™ 2ed™ !,
the 6h 4.5h
2 4
Fig.2 Effluent of various treatment phases 4

2.2 - 60%. , £ 4.5 h,

, 25~28.C, ; . .
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(6] Lhr= 6 h

4 -
Tab. 4 Experimental results of various combinative

treatment technology in raining sunmmer days

mge L-!
P(COD)  42.24 12.81 10.22 9.70
L= 6 b P(NHi- N) 13.36 0.10 0.05 0.05
15, PNOi-N) 0.4 87 7.15 5.4
0.8 P(TN) 14.9 9.58 7.6 5.8
A(TP) 2.0 1.06 0.06 0.04
P(COD)  41.26 13.15 10.15 9.48
f= 45h  PONHI-N) 1361 0.15 0.08 0.10
1.0, P(NO;-N) 0.40 8095 6.8 5.25
035 P(TN) 14.12 10.17 7.10 5.51
P(TP) 2.10 1.05 0.10 0.02
2
2 2
3 -2 -1
0.68 m” em™ “ed”
. 2
= 4.5h + (

0.68m” em™ %d™ ') +

3a,b . s
/ )

ACOD) 10 mg+L™ ", P(TN) <3.5 mg- L~

ATP) 0. 1 mg-L™ .

—e— P(COD)
—a— p (NH;-N)
—— p (NO3-N)

0
(=1

[=)
(=

W
<

p(COD)Y (mgL™)
~
o (TN) / (mg-L™")

(=]

4 8 12 16 20 24 28

the/h

a BFX
.—: 40 —— 1 (COD) 715~
% 39 —— p(NHI-N) 422
g —— p(NO/N) {4y &
= 20 g
A 6=
A)

S 07246 810121416182022
fhr/h
b X
3

Fig.3 Effluent of varius treatment phases
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Tab.5 Experimental results of various combinative

treatment technology in autumn mge [~ !

179.20 25.79 19.40 17.36 21.13
38.15 0.5 0.30 025 354
12.84 7.71 9.87

p(COD)
= 6h, P(NHi-N)
1.5, P

5. P(NO; - N)  0.82 14.05
0.5 p(TN) 44.30 1523 13.64 8.06 14.93
(TP 4.47 L78 0.27 014 0.4
5 M
20 C ,
) 0.34m3-m_2-d_1
5,
COD, s
+
, COD
/ ;
/ , COD

, P(COD) <17. 4 mg. L™ 1,

ATN) <8.1mge L™, ATP) 0.2 mg- L~
2.4 -

i 14~ 18 C,
(2 , the 9 h.
0.34m” em *od .
6 6 ,
/ ,
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A COD) <18. 2 mg-L™ ', P(TN) <8.1 mg+L™ ',

ATP) 0. 2 mge L

=9 h

6 -
Tab. 6 Experimental results of various combinative
treatment technology in winter mge L7 !
P(CoD) 195.9 2810 30.50 18. 20
th=9h. P(NHI -N) 39.43 085 0.40 0.40
2.0, P(NOi-N) 088 1410 14.6 7.6
0.8 p(TN) 42.33 1548 18.23  8.13
P(TP) 456 288 0.31 0.19
3
(1) . ;
th=6h +
( + )+
(2 ) ,
) the= 6 h
+ +
R thri= 4.5 h
+ +
(3) , ,
L= 6 h +
(4 ) , ,

A(TN)

+
(5) , P(COD)
60% ~ 80%, (TP)

90%,
90% .
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