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w Different carbon sources and carbon-nitrogen ratios have important effect on the nitrification and denitrification of
bio-filter. In this paper, we chose the pottery loop as bio-film stuffing, and three organic matters, glucose, peptone and sodium
acetate, as carbon sources. The microbial ecological agent as biofilm strain was cultivated with the initial ammonia nitrogen
concentration of 10 mg/L, till the denitrification system was completely established. The nitrification and denitrification process
was observed for the three bio-filters under the condition of three organic matters and four carbon-nitrogen ratios. The results
show that with glucose, peptone and sodium acetate as organic carbon sources, the bio-film’s maturing time were 31 d, 40 d
and 28 d, respectively. The three bio-filter groups had the best effect for removing dissolved inorganic nitrogen at 4:1 carbon-
nitrogen radio with the initial ammonia nitrogen concentration at 5 mg/L, with the total nitrogen removal rates over 85% in all
three groups. The bio-filter’s nitrification and denitrification could be seriously hindered by a higher or lower carbon-nitrogen
ratio. With other conditions unchanged, adding sodium acetate as carbon source had the best biological nitrogen removal effect.
Fig 4, Tab 4, Ref 25
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Fig. 1 Biofilm stuffing of pottery loop
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Table 1 Basic characters of the pottery loop stuffing

S M5 i LR AR

Name Material Density Surface area Diameter

4ME1.5 cm,
H4£0.7 cm
External diameter
1.5 cm and internal
diameter 0.7 cm

7R
Biological
pottery loop

P L+ S AR

3
Clay and silica 2059 e

1.83 m*/g
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1 JiRBEH Mash screen
2 Wi 718 Acrylic pipe
3 2RIK Ball valve
4 JKHH Water tank
5 JKFE Pump
6 fN#AHE Heater
7 /A7 Aeration stone
8 8 &R} Biofilm carriers

K2 28 B s K
Fig. 2 Schematic diagram of experimental device

1.2 SEBEFA

1.2.1 AITREUEKFEERKMES LRI E TR
KA A AT, BT TR K R R BE T K, K Z
A pH 7.4-8.0, £ 29.5, DO 4.1-5.2 mg/L, NO;-N 1.2 mg/
L. I % 2 NH,CIE O A2 4 1 B i 75 00, 320 & 4873 il
B R — K (CH,L,04H0) L AR, = K& LN
(CH;COONa-3H,0) fE R AMmA HLmci , 87 S = ik 2l
10 mg/L, TOCH 410 mg/L ( Hoh# &5 4—Kk 27.5 mg/L, &
FIB20 mg/L M, = K& ZREN56.7 mg/L) , HAYE I7 Yl
G2 1, SR AR RN N, CLY R s 4 L 9 R T 98 75

=2 BERETHIE AR

Table 2 Composition of the synthetic substrate

45> Composition J5i H Mass (m/g)
NH,CI 1377
NaHCO, 3500
MgS0,7H,0 36
KH,PO, 153
Na,HPO, 159
FeCl,-6H,0 5

122 LWSHAHRE B RETELE KRNI KRSR,
Z SR S b 0 B 2 A R A RS T AT, SUDOYR B 4 F57E
3.0-4.0 mg/L2Z [8]; FN#R I 37 KR 2 (24+1) °C; BRANTE
FE R KA R i 4 R AE 29.0-30.0;5 I 38 SR I ) A4 R 2 K
W2 BOEI R, AR YR II 6 45 SR 1, Sk 4 0 2B W 0 ot s
(1] 5 45 e 2 W O 3 0, o0 e AL PR K B B8 34 A W B AR OK AR
WAL 5 ] 7R 100-120 mL/s, AN 26 07K 1 57 R 31.6-38.2
m’m?h’.
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Fig. 3 Changes of dissolved inorganic nitrogen concentration during biofilm cultivation
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Table 3 Linear regression equation of TAN degradation under different carbon sources
HLAKJE Organic carbon source
BAH N Gl O :
% 9% Glucose (1#) FE M Peptone (2#) ZR4N Sodium acetate (3#)
1 In p =-0.0527¢ + 1.8169R*= 0.9407 In p =-0.0354¢+ 1.6781R*= 0.9597 In p =-0.0535¢ + 1.6954R*>= 0.9381
2 Inp =-0.1997¢ + 1.9901R*= 0.9232 Inp=-0.0521¢ + 1.8083R*= 0.8931 In p =-0.1747¢ + 1.9249R* = 0.9286
4 Inp =-0.2737t + 1.7597R*>= 0.9412 In p =-0.1215¢+ 1.7166R*= 0.9230 In p =-0.2925¢ + 1.5469R>= 0.9119
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Table 4 Original total nitrogen concentrations (p/mg L™) of the
three groups under different carbon-nitrogen ratio

2} 51| Group
WAL CN 1# 2# 3#
1 6.21£0.12 7.25+0.24 5.98+0.27
2 6.14+£0.25 8.13+0.37 6.26+0.18
4 6.32+0.28 9.47+0.31 6.19+0.27
8 6.26+0.18 11.29+0.28 6.21+£0.34
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Fig. 4 Dissolved inorganic nitrogen concentration at 48 h and TN removal rate under different carbon sources and different carbon-
nitrogen ratios (A, B, and C stands for glucose, peptone and sodium acetate, respectively)

US4 Chin J Appl Environ Biol

http://www.cibj.com/



B A WA L 2 AN T

LR RIF I A Sy, R R 540 B 040 P 4 52 B 4
T4 R Z R 5 T R B YL S, G 4R A 4R
ZHOR MR AU, 7 B R IR B P S A SR A
DOFE & I 5w " AHF 5 T HONNH,CWE N &R, gtk
REREMEREZIFIEN, 2 2P0 & L7 2S B
FR &, S As Al B R AR B o &, KB T LRk
R Oy o LS Sl N =Y ¢S W ST WA SR o e N W K e
4 A K 2 ) 2 AR P e B RS B BNO, N BE 4 5, T TANG
DO B 3K 1 X 3k
3.3 BXGIFERNRE RE 0 BMAVIRTT

A W) P IR AR B ) — S 4 PR o P A L AR W v K O D L
MR R B, B A B B L TR AR AR B R, SR K AR R
R B, PRI 5 T2 00 0 B0 25 0 S B, A4 0 2 i)
55 [RIAH R AR BR B0 A ML ARt 38 o T e R 3 T P KR R
B 0% THE — A 1 50 X e R 4 T O R P P PR L IR 2
H, R T U R I A I I AR — B, KR FE VR 2 e B 3
RS T ], SEERR N ER L AN Y, IR, P E
Y PN BRI R R AR /N, 3 B PR 28 00 2 3 A 0 25 PR 350 2
AWMAY, WEZESKREZETRINGFE, JUHE YA
25 HORE [ o RV TR R, IR AR B T R X, 1X
R U AR TR 5 D AR TR ) 3R 2R | DR AR AN AL S RO L R G
AN TR IF, TEEERAAIES N, A2 EE S RE
55, Rk a4k i Rl RE. (B2 i T P R R i 4 v,
S 1 K /INR XA A IR S, IREAR I = it £, [R]#E
AFFUEAS 0 R A Atk B Ak, R ok a2 301 A8 sz v 99 o A st
15 B AR W R TR P T A LAY B BRI SR e R A ik
BE, H AT AE LB K R AR MK I8 0 R G h & H , ThiAE
/K RASR Geh iy /D, TR 2R Hm R K, Kigiy
P AME S B E MU b Ve B, S fd By 3R 8ok Befis e 1.
RV K RASR G 15 248 (1, ol 2% ok H 5 e 4% B ik
BHAAF R, S08 HAE R = A g b /A Y ik 25 R B0RE, 35
B SRR oK B Y.

AT IE R, SR AN . R AR LR A E A A ALk
VB, AR R s st ] 43 SR 31 dL 40 A28 d; FERTIG M E A
Wl NS me/LIY 4 EF, BRAE L 41 g 2% 22 R iR i S 0 ML
R R e AE, kA L s A 35 3 e e 2
HOBE AL SIS AR PR BE s WS I R B AE AR RIS 0 T 2L S i
LEERI YN RE Y &

1 s, RSP R MK T s SR R R A TR R [M]. Jb st
W H WLL, 2010 [Qu KM, Du SE. Construction on the Engineering and
Technology of Efficient Mariculture System [M]. Beijing: Ocean Press,
2010]

2 SFEJE, B E, U, BEZ, £k, (1] il i, 2010, 37
(2): 14-18 [Qi JL, Lai MY, Tan HX, Luo GZ, Wang MY. Research on the
application of cultivating biofilms beforehand in seawater Recirculating

Aquaculture System [J]. Fish Mod, 2010, 37 (2): 14-18]

198 T W%
30 KR AR, B 2L B AR A SR (M), db T B R

10

11

12

13

14

#t, 2004 [Zheng P, Xu XY, Hu BL. New Type of Biological Nitrification
Theory and Technology [M]. Beijing: Science Press, 2004]
Van-Dongen U, Jetten MS, Loosdrecht MC. The Sharon-Aanmmox
process for treatment of ammonium rich wastewater [J]. Water Sci
Technol, 2001, 44 (1): 153-160

DRI, F AR, THIC G UR TN A A0 TR Y O 08 8 T M b L R £
K BIBFFE[I]. SRR, 2007, 28 (10): 2332-2335 [Su JF, Wang JH,
Ma F. Isolation and identification of aerobic denitrifiers and dispose the
wastewater of NOs-N [J]. Environ Sci, 2007, 28 (10): 2332-2335]

TR BIEZ, WL BRBAT BB923 8 48 AR AL R AT 2 1],
IR, 2008, 29 (10): 2931-2937 [Che X, Luo GZ, Tan HX. Isolation,
identification and denitrification characterization of Thiobacillus
denitrificans [J]. Environ Sci, 2008, 29 (10): 2931-2937]

A, RS, XV, it R R RUK K R A R AT e
RFFE[0]. B8 T A2 4], 2007, 1 (1): 68-73 [Li JY, Wu NP, Liu Y, Li J.
Simultaneous nitrification and denitrification of high ammonia nitrogen
wastewater [J]. Chin J Environ Eng, 2007, 1 (1): 68-73]

T, WK EE, WE4E, 1595, SBBRIFIA Ak S A Ak b ¥ 2R 1% 35 /K 11
B[R [J]. Acta Sci Circumsth 55 Bl 22244, 2006, 26 (5): 728-733 [Li
J, Peng YZ, Gu GW, Wei S. Factors afecting simultaneous nitrification
and denitrification in a SBBR treating domestic wastewater [J]. Acta Sci
Circumst, 2006, 26 (5): 728-733]

o G, XU I, RV, X4, XURE . — RV S S S Al 2 T )
FE J R AR PE D). SR 2% 3R, 2010, 50 (9): 1164-1171 [Gao
XY, Liu Y, Zheng HY, Liu Y, Liu ZP. Identification and characteristics of
a marine aerobic denitrifying bacterium [J]. Acta Microbiol Sin, 2010, 50
(9): 1164-1171]

KA . SR L SRR 35 e () A5 il Ak S A AR B Y S [T, 22
5B 244, 2006, 6 (6): 1-4 [Zhang LY. Effect of dissolve oxygen
on simultaneous nitrification and denitrification with aerobic granular
sludge [J]. J Saf Environ, 2006, 6 (6): 1-4]

TR, XU A, BRI, XN 4, JE]/ NG, TR ) By ok ik B TR K R0 5
B IR 7K B TE 5 A DB PR RE RS2 M [J]. AR FREE B2 2741, 2008, 27
(1): 323-326 [Zhang JX, Liu CF, Wei HF, Zhao BD, Zhou XY. Influence
of hydraulic loading rate on the non-woven fabric filter performance
treating marine and aquaculture wastewater [J]. J Agro-Environ Sci,
2008, 27 (1): 323-326]

Zhu SM, Chen SL. An experimental study on nitrification biofilm
performances using a series reactor system [J]. Aquacult Eng, 1999, 20
(4): 245-259

ER, dhre i, EERE, AR, B, A Ky G X 3R sk
Az BNV A TE AL R S BRBOR B0 A BE 5T (1], A G bR 2
2, 2012, 12 (1): 66-71 [Wang W, Qu KM, Wang HZ, Zhu JX, Cui ZG,
Zhao Q. Preliminary study on the biofilm cultivation and the dissolved
inorganic nitrogen-removing efficiency with three filtering stuff under
different hydraulic loadings [J]. J Saf Environ, 2012, 12 (1): 66-71]
Torsten EI, Wik BT, Linden PI. Integrated dynamic aquaculture and
wastewater treatment modelling for recirculating aquaculture systems

[J]. Aquaculture, 2009, 287 (3-4): 361-370

http://www.cibj.com/ Chin J Appl Environ Biol N 5 EE44)2F4%



AN )T 0o B B A A= ) B[] A0 il A S A A S8R R s 3301

20

B2 sk R, B ARBR AL TS K b AU % 3 1 20 52 0. %
Bl B2, 2009, 37 (6): 12684-12688 [Ma XL, Zhang FJ, Tian Z.
Study on dynamics of ammonia nitrogen degradation in wastewater with
low carbon-nitrogen ratio [J]. J Anhui Agric Sci, 2009, 37 (6): 12684-
12688]

Yoshie S, Noda N, Tsuneda S. Salinity decreases nitrite reductase gene
diversity in denitrifying bacteria of wastewater treatment systems [J].
Appl Environ Microbiol, 2004, 70 (5): 3152-3157

W7, ThZE, g ST T, 7K 45 B e ] Xef I A< A 40 0 St A 3 5B I
BAT R R W [J]. BRI TS 5 S5 BiR, 2004, 6 (26): 433-436 [Qiu LP,
Ma J, Zhang LX. Effect of hydraulic retention time on the treatment
efficiency and operational characteristics of biological aerated filter [J].
Environ Poll Control, 2004, 6 (26): 433-436]

X HE, XUBUL. S AAE AR i 7 AR 2 A sE Bk R (0], S
Wi A2, 2004, 10 (4): 521-525 [Liu ZP, Liu SJ. Advances in the
molecular biology of nitrifying microorganisms [J]. Chin J Appl Environ
Biol, 2004, 10 (4): 521-525]

b, B, RS B HLBR IR B DOXT 4 4 B Al AL 4l I AD6
WA BE R 2 [J]. BREE AL, 2010, 31 (6): 1633-1639 [Yang XP,
Zhong L, Zhou LX. Effect of carbon source and dissolved oxygen on
denitrification by aerobic denitrifier pseudomonas mendocina AD6 [J].
Environ Sci, 2010, 31 (6): 1633-1639]

X4, T, MO, %, H—9, WL AL A ik e K

RN SH B 49244t Chin J Appl Environ Biol

http://www.cibj.com/

21

22

23

24

25

RIE A ZE[0]. P EZSAHEK, 2008, 24 (21): 26-29 [Liu JH, Bai
Y, Lin H, Zhou J, Gan YP, Chang J. Study on denitrifying biofilter for
advanced wastewater treatment [J]. China Water Wastewater, 2008, 24
(21): 26-29]

LTS, BB A, mSCRL. R AR A TR TE TS K A BRI 0.
HYpiE 4z, 2007, 34 (4): 773-776 [Xin MX, Zhao Y, Zhou J, Gao WC.
The application of denitrifying bacteria in denitrification of wastewater
[J1. Microbiology, 2007, 34 (4): 773-776]

T XA A T g R R TR B R L e S i A o B R IR 0], B
TP RE2#, 2004, 24 (1): 45-47 [Wang LL, Zhao L. Influence of different
carbon source and ratio of carbon and nitrogen for water denitrification
[J]. Environ Prot Sci, 2004, 24 (1): 45-47]

TR IA] . pHAAE . W BE XT RS A Y 2 [7]. h E SR EERL A, 1994, 14
(4): 308-313 [Xu YT. The influence of pH values and temperature on
denitrification [J]. China Environ Sci, 1994, 14 (4): 308-313]

g, 225, kI, ANERSC, ERLTE, sk SBRIZ 4% A 4 il
B A P 5 ) PR 2R R CHE A 1 (] % 35 Tl R 24, 2011, 43
(8): 55-60 [Ma F, Li P, Zhang XQ, Sun JW, Wang HY, Zhang J. The
influencing factors and the characteristics of simultaneous nitrification-
denitrification in SBR [J]. J Harbin Inst Technol, 2011, 43 (8): 55-60]
Holman JB, Wareham DG. COD, ammonia and dissolved oxygen time
profiles in the simultaneous nitrification/denitrification process [J].

Biochem Eng J, 2005, 22: 125-133



