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Pilot Study on Domestic Sewage Treatment with Integrated Reactor

ZHANG Yu- kuit, SHI Han- chang??, JIANG Jia- shun®?

(1. Beijing Municipal Investment Company of Limited, Beijing 100083 China; 2. Department of Environmental Science
and Engineering, Qinghua University, Beijing 100084, China; 3. ESPC State Key Joint Laboratory,Beijing 100084 China)
Abstract: As the requirements of rates of phosphorous removal and denitrification in domestic sewage treatment, and
there are some shortcomings of inner circulated in three phase biological fluidized bed, a kind of integrated high effi-
cient separation and biological fluidized composite reactor (HSBCR) was developed. The unique cellular structure was
used in aerobic fluidized zone of HSBCR, and the aerobic zone and anoxic zone in the same reactor was performing sep-
arately. The results of domestic sewage treatment by HSBCR pilot equipment was shown , when HRT (hydraulic remain
time) of aerobic zone is 1.0hr, effluent COD can reach to the second level standard of discharge standard of pollutants for
municipal wastewater treatment plant” (GB18918- 2002). When HRT is 2.0hr, effluent COD can reach to the first level
(B) standards. When HRT is increased from 1.0hr to 2.5hr, NH;- N removal ratio will be increased. The results of reactor
removal TN (total nitrogen) indicate that HSBCR has better denitrifying effect. Biological phosphorus removal result is
50% in HSBCR, and when chemical phosphorus removal method is added in HSBCR at the same time, effluent TP con-
centration is less than 1.0mg/L. Effluent SS concentration is less than 20mg/L by air floatation separation in HSBCR.
Keywords: sewage treatment; denitrification; phosphorus removal; aerobic - anoxic integration; high efficient separa-
tion; biological fluidization; air floatation
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20 m¥d Bl , HRT
15h, , ,
0.5 h, 22 min )
B, 2 3mm, COoD 60 mg/L, HRT 2h
1.1 kg/L, 10%
2
HSBCR , )
) 160 d, 4
) 40d 4 COD ,
HRT 1152 25h, HRT HRT 1h , COD
0.33 0.5 0.67 0.83h (GB18918- 2002)
10 ; HRT 2h, COD
6 : : (B)
) , HRT 1h
13 17 CoD 10.71 kg/(m? d),
2.1 COD 15.71 kg/(m* d); CoD
1 , 8.53 kg/(m? d), 13.30 kg/(m? d)
N=QS,/V, N=Q(S,- Sp) /V, , 2.2 N
Q Vv 'S S, 2.2.1 NHsN
COD 1 , HSBCR NHs- N
1 : (1)
13 17
HRT/h 10 15 20 25 :
HRT/h 033 05 067 083
COD/(mgy/L) 446.37 424.49 405.98 354.64 NH,- N (2)
COD/ (mg/L) 90.83 7951 6052 52.87 N
CoD /% 78.32 79.26 85.09 84.70 HRT 1.0 25 ’  HRT
coD /kgm? d) 1071 679 559  3.40 HRT
coD /kgm? d) 853 552 479  2.90 ,NHs- N
NH,- N/(mg/L) 5290 53.02 5353 49.41
NH.- N/(mg/L) 3769 3381 2956 22.08 .
NHz- N 1% 2847 3583 4508 55.72 . HRT 6h
TN/(mg/L) 5412 53.39 85% , HRT 24 h,
TN/(mg/L) 30.03 26.50 99.42% ,HRT HSBCR
™ /% 42.65 50.34 NH.- N
TP/(mg/L) 651 5.92 NH,- N ’
TP/(mg/L) 293 265
TP 1% - . 5460 5382 HRT 25h NHz- N
HRT/h - 22 30 (GB18918- 2002)
SS/ (mg/L) 581.06 740.96 ., NHs:-N 25 mg/L
SS /(mg/L) 17.46 14.66 29
SS 1% 97.00 98.01 o
HSBCR )
1 , HRT (HRT=1h), ,
COD , - HSBCR ,
HSBCR )

(DO)
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. 32. 25
NH,- N (TN)
DO DO
1.5~3 mg/L , 3 5min,
DO , DO ;
DO 0.5 mg/L , HSBCR ,
DO , Fe
HSBCR (41) Al ,
, Fe Al
TN (1) Fe Al ,
- , 1 (2)
Fe Al
( ) :
HRT 2h 25h , NH;- N , TP 1.0 mg/L,
45.08%  55.72%, TN 20mol  Fe 25mol Al
NH- N ; 2 Fe Al
TP
; ) TN , HRT 22 min, 20%, 0.3 MPa
2.3 P 5
HSBCR FeCl, Al(SO,);
' ™ i 21 31
: P 50% / )
( 1) P TP/ (mg/L) 2.84 2.74
TP/ (mg/L) 0.88 0.84
TP 1% 68.02 69.12
2.4 SS
HSBCR
B
20%, 0.3 MPa : TP
2.84 mg/L, TP 1 mg/L
HRT 1.5h, FeCl, 26 g/m?, Al(SO,); 41g/m?
HRT 22 min; FeCl, 1200 /t, Al(SO); 2000 [t
HRT 2.0h, HRT 30 min FeCl, 0.03 /1’ Al, (SO);
1 , HSBCR 0.08 /n°
SS , SS , , 0.08
20 mg/L 010 /¥
2.5 3
HSBCR (1) HSBCR ,
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(5) HSBCR SS
(2) HRT 10h COD , SS 20 mg/L
(GB18918- 2002) HRT 2.0h,
CoD (B)
HRT 1h, , [1] . .
COoD 8.53 kg/(m? d), [J1 , 1996, 17 (6): 9- 12.
13.30 kg/(m* d) el T
(3) HRT 10h 25h , HRT bl 1998, 24 (10): 28-31.
, NH,- N Bl ' '
[ , 2003, 23(6): 726- 732.
HRT 25h NH;- N [4] Russell A B, Thomas C R, Lilly M D. The influence of vessel
(GB18918- 2002) height and top- section size on the hydrodynamic characteris-
, NHs-N 25 mg/L tics of airlift fermentors [J]. Biotechnology and Bioengineering,
TN ) 1994, 43: 69- 76.
[5] [].
(4) TP 50% TP ( ), 2003, 29 (2): 188- 194.
6] , :
HSBCR UK ,2003, 4 (7): 74- 78.
71 , Pieme constant Anatole, .
) Fe TP 21, Al TP 0
°1 ’ ™ ( ), 2001, 27(L): 23- 27.
0.10 /m? SS[J]. , 2004, 20 (8): 36- 39.
( 1 ) 1
2005-12 2002-12 2006- 08 2004- 12 2006- 05
/m 318 450 330 140 110
/m 6 8.1 55 45 5.015
It 298 507 368.84 160 154.6
( ik 97 240 129.5 60 56
0.33 0.47 0.35 0.37 0.36
+
4
[1] .
’ ’ [A]
L [C]-
) , 2006.405- 410.
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