o [E] BR 5 R 2 2015,35(1): 101~109 China Environmental Science

=R B E YR R S L S I 23 Y B 3h AL

B AR LK E B AR BB TR D A 2 (LAt Tk b K R KRB AL TR
A b st 100124 2. b b K S (P BN A R A ), A6 5T 100124)

PE: RS ARG KT T = B o AR A 0 AR ) P i S A0 I 48 (3 20 5 B S A A 8 SR 3 WA R FH v TR e
H KA Ay A A S5 7 3 (1 EAKEAT 1 AR AL 0 75 B BRI YR I L T ,20d. HEBLRGHNHL N 11 22 PR3k 3] 98% LA 1 e b 4%
FP B VT R I, = B 1 A A R A A0 IS 5L P8 R T AR ALK, B R P A ) e R AR B RE BE 4399 1271.25mg/L T 119.45um. 5347 55 B AL RFE,
RI =BG 15 CAA R AT B M LA A6 380% 9 BLER)—IR% R (15,23,32°C),58 2+ 3 B LLANALIACR B 58 1 Be Al Xt Rk
SR LR A % SOUR HMEASTHT AOB HIl NOB R4 BUHIAHX LEA].3 Bt AOB [ 4 b 43 il 4 (25.6414.89)%, (34.59+5.02)%,
(42.50+1.57)%, 1l NOB (17743 b (23.52+3.35)%, (39.65+4.26)%, (40.69+2.19)%. ItAh, REHE4T 125d ¥ FISH 45 B4 1,3 BLR M Wy i
I SEAPAE ZE 5 550 1 BULL, S 2 BEY) AOB R NOB 545 5) Jil A LA .

KR WA A RV LRI LERRARIE . R Bl POLRLA AL (FISH)

PESHES: X703.5 XEFRIRTE: A XEHS: 1000-6923(2015)01-0101-09
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Abstract: The start-up and characterization of a three-stage nitrification biological contact oxidation reactor were studied
using actual sewage. The experimental results showed that by using the intermediate sedimentation tank effluent as
influent for the biofilm incubation in biological contact oxidation reactor, the biofilm matured within 20 day without
additional inoculation sludge, and the NH,'-N removal efficiency reached above 98%. The biomass and biofilm thickness
of three stages gradually decreased in the flow direction, and the highest biomass and biofilm thickness were
1271.25mg/L and 119.45 pm respectively. By analyzing the nitrifying characteristics, the results revealed that the three
stages had higher specific nitrification uptake rate (SNUR) even at low temperature of 15°C, and the second and third
stages were both higher than the first stage at the same temperature (15, 23, 32°C). In view of the above phenomenon, the
ammonia oxidizing bacteria (AOB) and nitrite oxidizing bacteria (NOB) ratio in each stage were roughly estimated
according to the specific oxygen uptake rate (SOUR). The AOB of three stages were (25.64+4.89)%, (34.59+5.02)% and
(42.50+1.57)% while the NOB were (23.52+3.35)%, (39.65+4.26)%, (40.694+2.19)% respectively. In addition, the
fluorescence in situ hybridization (FISH) results derived on day 125after initial operation showed that the bacterial
distribution of three stages do exist differences.The AOB and NOB were more dominant in the second and third stages,
compared to the first stage.

Key words: biological contact oxidation reactor; biofilm; specific nitrification uptake rate; specific oxygen uptake rate;

start-up; fluorescence in situ hybridization (FISH)
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Table 1 Characteristics of influent wastewater
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¥ H 201.30 67.77 0.67 0.13 6.12 3.23 38.72
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k2 FEIR DxH(mm) FLBRE(%) bt i B (m”/m?) B (kg/m®) B %(%)
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Fig.2 The performance of NH,'-N during the start up

process
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Fig.3 The SEM images of the mature biofilm
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Fig.4 The variations of MLSS and biofilm thickness

during the start up process
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Table 3 The SOUR at three stages in BCO reactor
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BNATU 3= -0.26x+4.90  0.99 22.16+0.72
RENFEIF y=-0.29x+5.54  0.99 31.87+1.20
No  #IINaClO;  y=-0.26x+5.89  0.96 28.57+2.94
#IATU  y=-0.12x+6.23  0.99 13.1940.72
REAMEF y=-0.26x+4.16  0.97 33.55+1.20
N;  #I0NaClO;  y=-023x+5.09  0.97 29.68+1.44
B ATU  3=-0.10x+5.36  0.98 12.90+0.42
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Fig.6 The comparison of SOUR and bacterial percentage

at three stages in BCO reactor
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Fig.7 The FISH results of AOB at three stages in BCO reactor
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Fig.8 The FISH results of NOB at three stages in BCO reactor
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