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Exper mental study on cam posite techn iques for m iddle-water reuse

ZHANG Yue' , WANGMei', XUE Xiang-xin', ZHANG Xian-londf
(1. School of M aterials and M etallurgy, Northeastem University, Shenyang 110004, China;
2. Shenyang Ingtitute of Chemical Technology, Shenyang 110142, China)

Abstract: The composite techniques for treament of savage into middlewater were experimently studied
After the treament through BR pond, anoxic pond, coagulation sedimentation pond and sand filter tank, the
pollutant ramoving rate reached 90%, which satifies the reuse standard, and can be reused as household
water and © on The experiment has detemined the best process condition of each process unit The aeration
time of BR is7 h The best anoxia processing tme is2 h  For treament of 2 000 ml sawvage, the calcium
hydroxide addition is4.00 ml, the pH value is8.5, the stirring is3 min, and the ssdimentation is 15 min
Key words middlewater reuss; camposite techniques nitrification; coagulation; sand filtration
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Fig. 1 Process flow of middle-water reuse composite techniques
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Table 1 The quality of input sewage
COD¢, BODg NH; -N  NO; -N N TP DO S pH
300 150 30 0.2 50 6 2 160 65 7 8
NTU, pH mg/L,NH; - N NO; -N TN N TP P
1.3 2 000
1.3.1 mL , 20L ,
4.5, pH.
. BR ;
13.5L, ( ) 0. 2h, 8h, 1 ;
h, 1h, 1h 40
, BR , 1.3.5
BR , .
, 2. 65, 0.5 1.2mm, 0.02 m,
0.5h : 3 min, , 12 m/h, 0.54 m’ /h,
40 24 h
1.3.2 1.3.6
BR 4.5,
13.5., FM = 0. 18kdB0ODs /kgML SS- )
d 8h , 1h 1.3.7
, COD NH; - N , pH
pHS—25 , DO
1.3.3
2 ( ) -
’ 1h, . ’ Table 2 Factors and levels of the orthogonal
coagulaton experment
0.5h . 3min 1h2h Y -
3h , NO; - N. — L_min
1 2.50 7.0 3 15
: 2 3.00 7.5 4 20
1.3.4 ( ) 3 3.50 8.0 5 25
, 4 4.00 8.5 6 30
(10%) )
' 2
, 2 2.1
2, 2
e Lis (4) 2 , 2h ,
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Fig.2 Nitrification curves BR
o—5#;m—DO; A—FE&;x—COD
2.3 ( )
, ( ) 3
, DO NO; -N ; 2.238 mgl/L,
16 , 16
) , 2h : 4.00mL, pH
' . = 8.5, 3 min, 25
- 0. 36x
21. 235e s Y s mg/L, X min , 05. 90, R
h, 2 8h
' . ' pH -
; o - . , 4
, , DO 3 ( )
, QoD , , Table 3 Result of the orthogonal
, 7h coagulaton experment
1 V
H
, ™ mL P t min*
15mg/L, 50 mg/L 70%, K 730 71.5 798 80.9
DO ( DO <1 mg/L) ' DO Ko 82.4 78.5 81.1 82.2
Ks 81.0 84.2 81.5 80.4
' ’ K, 87.0 89.1 81.0 79.8
R 14.0 17.6 1.7 2.5
(S\D) . , 90.0
: §85.0 -
pH 7 8, B
$80.0 -
2.2 H
3 50 -
6 | | L |
il y=-1.8099x+6.1305 70’02 4 6 8 10
= 5t viml o
g4r
‘ ’E 90.0
. L
2 o 850
“g =
E \ g 80,0444
0
1 2 3 g 75.0 -
B‘frﬁl t/h 1 1 1 1 TRt 1 1
00,9 12 15 18 21 24 27 30
3 PEFENE ¢/min DR A] t/min

Fig. 3 Denitrificaton curves
A—  m— — )

4
Fig. 4 The trend of 4 factbors
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4 )
4.00mL, pH 8.5, 5min,
20 min 3min  5min
3min  5min ; ,
15min 20 min .
: 4.00 mL, pH
8.5, 3 min, 15 min
pH :

[6]

5C&* +40H" +3HRO;” =CaOH (RO,); | +

pH ,
pH 9.0

4

Table 4 The experment result of sand filtration

3H,0 (1) INTU INTU 1%
: 8.2 4.0 51
Cd" +HOD; +OH =Cad0;1 +H,0 (2) ) :
) ; N 5
D, F,
5 ( 1)
Table 5 Sewage treament result of composite techniques
QOD, BODs NH; -N NO; -N TP DO SS pH
300 150 30 0.2 6 2 160 65 7 8
20 4 3 1 0.05 4 2 4 9
/% 93.3 97.3 90 — 99. 2 — 98. 8 93.8 —
BOD, /COD : , (5) ;
' (1 : , A /O
(CJ25- 1-89) , o TN
e ;N P ,
(@B /T 18920 - 2002).
3
(1) BR ,
7h, N 70%. DO ] S
[J1. ,2005,23(3): 78 - 80
( 0.5 1.0mglL) (2] . (9],
. ,2006,32(1):37 - 38
(2) 2 h, [3] , , . M].
60%. ,1997: 94 - 104
(3) : 2 000 [4] RobertonlL A, VanNid EW 1 SmultaneousN itrification and
Denitrification Aerobic Chemostat Cultures of Thiophaera
mL 4.00mL, pH 8.5, ) ) _—
) ] Pantotropha[ J]. Applied Envirorment M icrobiologg, 1998, 54
3 min, 15 min (1):2812 - 2818
99% . [5] , ., .®R
0.05 mg/L, [J]. ,2005,23(4): 14 - 17.
(4) 0.02 m (6] : : (M].
, 50% , ,1999: 257 - 258
[7] , . [J1.

,2006,22(6): 80 - 83



