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Abstract: In order to quickly start rotating biological contactor (RBC) to treat low concentration
polluted surface water at low temperature between 8 °C and 15 “C in winter, biofilm was successfully
attached on the media through three methods, namely natural cultivation (G1) , cultivation by inoculating
activated sludge ( G2) and cultivation by inoculating nitrifier ( G3), respectively, and the effluent
quality, morphology of the biofilm and microbial community were compared. In term of starting time and
anti-shock load capacity, G3 was better than G2, and G2 was superior to G1. After 25 days, the removal
rate of ammonium nitrogen could reach 88. 78% in G3 system inoculated with nitrifier. During stable
operation, similar treatment performance of surface water was obtained in G1, G2 and G3 systems, and
the removal rates of NH, = N and COD could be stabilized at 90% and 20% , respectively. Microbial
abundance and species of G1, G2 and G3 systems were similar to each other. Nitrosospira, Candidatus
nitrotoga , and Nitrosomonas were the main nitrifiers, and the relative abundance of nitrifiers in G1, G2

and G3 systems were 15. 85% , 12. 04% and 12. 47% , respectively. Reyranella, Thermomonas,
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Polymorphobacter , Sphingomonas and Arenimonas were responsible for degradation of COD, and the
relative abundances were 10.69% , 12.39% and 15.02% in G1, G2 and G3 systems, respectively. The

back-end disks of the rotating biological contactor exhibited higher microbial uniformity and richer

diversity than those in the front disks of the rotating biological contactor, indicating that the species and

uniformity of the microbial community were related to the type and concentration of pollutants.
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Fig.1 Schematic diagram of RBCs
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Fig.2 Removal of ammonia nitrogen in 100 d operation of
RBCs started with G1,G2 and G3
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15 °C, A WA= W %0 NH, - N 1) 5 BR R 52 € 18
94% DA o 5576 K, PRI R B IR A SRS T
70 m’/h, 3 FUE 3R NH - N AYE 3 2
LA FEAR S 86.54% 87.82% .81.80% , B.45 F
TRRZST 75 d SR, AR PG B v U RE
B B3R, 2 J5 RRRECR IS TRE . G1.6G2.63
X R 25 22 B % 40 Gl ik 3] 90. 29% .89. 41%
89.55% ,fEE /K E AN 5. 625 ~ 11.250 mg/L /K
15 ~18 CHY, /KA AW EEAR B RegE R e 1.5
mg/L DUF 5 T MK IV 28K AR bR

FaE BT IR R R EE I ) U, S R A1
NH, - N EBR3 K ffr 3 i3k 1.2,

F1 REETHI HMERAXNEARERE T
NH; - N By EpRE
Tab.1 Removal rate of NH,” =N of G1,G2 and G3 under
different temperature in stable operation phase
| H BRI %
WRTC it [k |15 | B2 (5 -1 4
Gl 91.21 67.13 | 11.01 2.61
15 G2 91.08 67.03 | 11.00 2.61
G3 91.10 67.05 | 11.00 2.61
Gl 87.80 62.60 | 11.04 2.83
17 G2 87.17 62.15 | 10.96 2.81
G3 88.48 63.09 | 11.13 2.85
Gl 90. 65 62.55 | 11.86 3.25
18 G2 89.24 61.58 | 11.67 3.20
G3 88.62 61.15 | 11.59 3.18

x2 REETHIMERAXNERAREBEETH
NH, - N E#R &5
Tab.2 NH, - N area load of G1,G2 and G3 under different

temperature in stable operation phase

g | FEM BB/ g - m”’ : d™)
TR | B | IS B2k |3 ~THR
Gl 1.052 4.943 0.811 0.038
15 G2 1.048 4.917 0. 806 0.038
G3 1.046 4.911 0. 806 0.038
Gl 1.203 5.271 0.930 0.048
17 G2 1.193 5.191 0.916 0.047
G3 1.212 5.354 0.944 0.048
Gl 1.015 4.443 0.842 0.046
18 G2 1.000 4.309 0.817 0.045
G3 0.992 4,244 0. 804 0.044
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MG K, COD KRB WFLETE 21% it .

G3 (1) COD LB RBARYEFFAE 15% ~40% , 4%
TN A BT AE ) s K, BRAE I B0 9 ek A 44
VER AR SZHE 7KK ), 25 BRI sl 38K, X Al
REJE R R ik COD ¥ FE AL ALK, BRI T — 28
WERFRRERERK, K3, m ERR AT
526 K, I #E 7K COD 2 33. 65 mg/L, 17k COD
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PO AT H AR P R, G3 .62 X COD YR
ORI, 25 B A AR BETE E TE 20% S V) -, s
INpI) 22 5 AN K5 G3 G2 #RL T G, 5 ZAH L ik 21 [
D33 BT FH e T B
FesE B TN R T T, #4204 7 Ay COD
ZBRAR ARG WA 3 4
®3 RESTHIMERAXNESRERET
%t COD &R =
Tab.3 Removal rate of COD of G1,G2 and G3 under different

temperature in stable operation phase

L BE/C R 3 e MCO]: Hfﬁ/% =
SEBRE B | B2 |F3-TH
Gl | 31.66 | 16.06 | 4.78 2.17
15 G2 | 33.27 | 16.87 | 5.02 2.28
G3 | 34.12 | 17.31 | 5.15 2.33
Gl | 26.77 | 13.98 | 3.90 1.78
17 G2 | 26.04 | 13.60 | 3.80 1.73
G3 | 28.38 | 14.82 | 4.14 1.88
Gl | 20.88 | 11.21 | 2.94 1.35
18 G2 | 23.05 | 12.38 | 3.25 1.49
G3 | 23.20 | 12.46 | 3.27 1.49

x4 BRESTHIMERAXFRBETERER
By COD HEFR ffar
Tab.4 COD area load of G1,G2 and G3 under different

temperature in stable operation phase

L/ e gy A CoD B /(g - - d71)
RIS
Gl 1.739 1.955 0.582 0.053
15 G2 1.829 2.161 0.643 0.058
G3 1.872 2.268 0.675 0.061
Gl 1.669 1.633 0.456 0.042
17 G2 1.625 1.547 0.432 0.039
G3 1.791 1.858 0.519 0.047
Gl 1.222 0.959 0.252 0.023
18 G2 1.343 1.163 0.305 0.028
G3 1.358 1.184 0.311 0.028

2.3 EYERREMREESN

IERSE BT R Y 3 AW BEI AR 2 9
55 B A HORE . 7275 AU Gl AW LA 2
PSRBT WP EAEA; W2 WS (3R G2 A
RLA AP EREAS s X2 X5 A3 G3 HH I 1) 2 W) I
Ao S5 AN Alpha ZFEAMESRE. WTRIEH 3
PR TT 30N AR e S 3 i R W) S B OTU % H
T AFERENTRESE 2 JOMES S Jein] OTU % H 22
SR (SR S B A 5 455 i R W) 2 R

o RS A R A U B S M R R 5 B s
YIRS AU A 5%, Shannon 5 BB FF & Bk
o G2 MY E S ER GL.G3 &, nRE &
TSRS IRE A 15 K ) R G AR Bk T
BEFMEMMAEY .

5 Alpha SRS

Tab.5 Alpha diversity index

IiH|OTU| Ace Chao | Shannon | Simpson Good’ s

coverage
72 | 399 |455.405|454.556| 3.467 | 0.094 | 0.997
75 | 451 |481.308|484.735| 4.150 | 0.041 | 0.998
W2 | 437 [464.193 465.977| 4.299 | 0.029 | 0.998
W5 | 444 [477.019 |478.222| 4.380 | 0.028 | 0.998
X2 | 420 (470.447 |476.271| 3.890 | 0.051 | 0.997
X5 | 422 (465.802 |465.444 | 3.847 | 0.061 | 0.997
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Fig.3 Bacterial communities of biofilm at phylum level

TEAXS F R b, BRI 2 AL ] > BRAT
I > A AR SRE R 1T 4 5 i, (EL A A R GE B 1T P A X
FREEALEE G > 63 > 62, G2 W ARk
YIS A I L4 G1.G3 345) H Z R 4T, IR



%37 % %3

¥ 2 K HE K

www. cnww1985. com

R R ACIR A B T 2 B T TR H A Y L X AT R
Je PR el B P75 AR By A7 B0 1 A A= 0 o

Xof b [ — B 48 10 9 A R 0 A 0 I ) Bl 2 0 1
O, RS KIS E st iR B 7 —E A
YIS . 16 GL 4101 G2 41+, 56 2 AR T 18
FIREXTER/NTSE S 90,55 2 AIRAT 18 [ TR X
BEWIR T2 5 9%, G3 N 52 Ao X T i L iR e
W, G141 G3 AR A AT == B2 DA B 1 5 2 4%
RTHS BAE, SRR LR, X
SRR, B THERERZ , R B H B
Z AR SR N T G2 4R A fL A2 e
BT ITERS 2 90565 S IR ZEA K

J& 7K V- TR R TR A U BT e LI 4
Nitrosomonas 2 32 AOB, fig AL Z 4 WAH IR ER
Nitrosospira 5 Candidatus nitrotoga >H 3= % ) NOB,
RE S A 2 £k R R R, 58 RS A S B o 7E 72
75 W2 W5 X2 X5 1, Nitrosospira Bt = 43 51 N
18. 42% . 10. 21% . 5. 69% . 6. 23% . 14.16% .
9.62% ; Nitrosomonas 1) =FJ& 4351 °~0.16% .0.70% |
0. 28% . 2. 28% . 0. 16% . 0. 58% ; Candidatus
nitrotoga ) £ F 43 51 0. 36% 1. 85% . 1. 05% |
8.56% 0. 14% 0. 27% ., Candidatus nitrotoga J&=—
FiE T B - 25T A BT B NOB @™, B fkiE
AR R Nitrosospira 5 Candidatus nitrotoga
R & AN, FE BN G2 Hp Nitrosospira 135 104 3
T X 5 AIK, 1 Candidatus nitrotoga 1Y &
18 G2 Pz o

100f
;Li 60
- B
-); ]
o 401 = ! - %
20-; E = i =
ESE EZ E
0 72 75 W2 W5 X2
FEA

4 EYERKETHBHENEE
Fig.4 Bacterial communities of biofilm at level of genus
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