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e xEH”
(I LW S G it
oK PRI e SR P 549

WE AR SRR IRE,

t 7% 9 °

wmEES AFED AEES

2013065 2. ANy FBEE AR AT RS & JR H S LI =
266071; 3. MATTEEEK=ARAR  EH 265122)

MUSEFR TR AR A Z, WAt T 4 F % WA IRECH % %

VB, R R B AT AN R bR B R SR Rk RO AR A sk E B
HENE W, REWELERIFR, AMARET, YCONNOATE 6 M F, £ 4EHx TAN(E
ARV EREE RAT G ERAS Y C/NE/NE, &40 NO-N By & I & 2 R L £ #(P>0.05),
M#&E C/N 4475, NO-N £ R FEN B #F BIK(P<0.05); ZE4KkN, Hi 3 4L CON 5,
CODvy FRRERFH AR EHTHE; 24 NO;-Nfr TN FHRERELEFAFREEMRLS, ATMH
B E(P<0.05), % C/N=4 i, A HLEREHHE. RELZHXERE T, & C/N=4 F4T, 20 HwAE
WU JR(Z. 88 . . Zo¥EAnd 2 48) 6y 4 413 TAN, NO3-N. TN F1 CODyy, th £ o R B % & T x4 18
#(P<0.05); TiATHE4 NO;-N By £ R E &, K35 93.59%; Hin B, &Rt K@+ TAN,
NO2-N. NO3-N #1 TN #y £ R BURM T H A 3 FaxiF. AR EKH, U C/N=4 b, TEAEN SR

A AR AT T A A IR B TR
ES7 35

hESEKE X172  XEERIREE A

A= W) 30 b A Ry AL AR B K 57 B R Gt K Ak B A A%
OHRTT, HTAE R R AR SR SR ) & 22 A A 2
ARG, SRR SR B A AR T A DL R A O
TG gy, IR NG B Y H 32 i 7
FTLAGT I WAL AR SRR SRS AR B (AT,
2010Y; #fh, 2012%), AU AL 5 F7 A 5¢
B, A HURIEAE R 3= 60 B sk s, mT Lk 4n
JiL G R A o At , A LA 2l PR A T A e
(K= 5E, 2003). il Tb S A2 K 24 NI Al R 6 48 Ak
WS IR Wt i, e R — T A SRR R o
ALK Hi 2245, 2005) o 4G R K FEFE K M sp A HLBR e S

BRIE; A AR, S
XERS

2095-9869(2016)01-0127-08

Thinmy, 2 Xf i 4k 5o B A 4 41 J (Michaud ez al,
2006). #Rif, ARYESCAHALHLEL AT,

SCCHHLEK) +2H,0+4NO3 — 2N, T +40H™ +5C0, T

F A At B 7 B AR MLERUR , A AL IR I AN AR
FF SR HEAT (7P SCIESE, 2007), Bk, KA
BILB 7 2 XAl B A TR

MG, T A WURIE AR K SR 5E R G VR
T3 i 2 A LA 256 ) T )P 5 A A2 30 R P 2 3 1Y)
FA, H 3B A A YRR S a1 5 e X 2
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4, 2013), M5 FA PR IEXT A P iE w3~ g 72
SEM R AR AN 2 . — T, FELIEARMT,
FECRHN TECHIFRFEE K, BT H 5 PR FRFE K
FETEZE S, ANRE ELHE A LS S e i s8R s ) — 7
TAT, FRAE A AR N H X S PR, 5 A 2
ZIgHER ., HIL, Gk ARt SCRLE A LRI
EwEE,

ARWFFE VL2 W B (Cynoglossus  semilaevis){f§ R
IKFRFE IR K AL PR G2, S 4 Fh A 15 iy WA AL
3l HIRIHE . B VTS TEVE R RIZUBEE S A m
U o 4330 Ao o U ) e A BRI SY, R B Al U5
SSRGS 4 B i) A 0 0 it o] 5% 5 I 7K 4
AR ) 22 SV o D 4 B it v a2 4 S A YR & /N,
TRV AL R T Qe ) LR DLER, SRk sk
H 2T IMIAs IR, by i — 2552 2 A= 1 i v 7K A80%
HFELAEER K 2 IR T T AR SR AL BB AR Y

1 HEETE
1.1 #MRE5ESE

111 Adad ARUSTERBURERIE DIEREY)
FEREFIROUERE, PU M, %N 0.024 g/em’, H#E
HALUH 350 m*m’,

K1 EYEk

Fig.1 Biological filters

1.2 SEBRE SRR KA P s s A4l
PE, EERAYESME KBS, Y
Al SRR I 5 A MLBE S A, LN AR R 140 mm,
B 600 mm, JEAF PG ARA ALK, H
7K ity FNHE 7K s AR AT 7K B AT s S K I %, NS
gt i, B USRS N/K IS R RI(HRT)h 23-25 s,
Ty Ak, A PR AL, (R AOK (R

iof ) g < A 5 R K B AR R LA IR B 5 0 1B,

2013)V, KA R G B AE SRR A, HA S

200 L, KAEARKERKE, BIRmMAEERRS

S YRS 5 E KA Z MR H @25 mm Y8R K

ik, LRI S EHMMI MRS, BERGH

1 3 AT A YruE s AP uE AR IR NS 20 mm

) PVC A &4z, d%eE LA 2,

1 7KZE Pump

2 f#E Beater

3 S f Aeration

4 7K%f Water tank

5 HE/K & Drain valve
.4 6 I&Fl Biofilm carriers

g, 7 § PB4 Mash screen

8 W55 S1%5 Acrylic pipe
—3 9 P/KIE Inlet valve

K2 Seis
Fig.2 Scheme of the experimental device

12 FHix

121 FEAK  SEEAUKECA AR G TR BB
V7K 7= A B2 ) e o A A T B K SR 5 2 [, S
FFHAIFR] A 2014 4E 6 A 22 H BUKIHE g5 R
30 min, /KEZ%pH Jy 7.8-8.2, DO Hy 5.5-7.5 mg/L,
RN 29.4-29.7,

1.2.2 AMREIER AR PR 5 R RS 3R, 5K
BOHT 42 d, ARSI B KA I AFREE % 7K 200 L,
FEAIN 50 mg/L A Ak F (B SR fean e . LR
P ZERATEE . A R . O AR R T 45 25 R
TR, A7 25 B 2 KT 2 % 10" CFU/g)WE N HE RS B i (T jak
A, 2013; ®XAESE, 2012). 5340, A TR E AR BER R
HEE, FESIN 20 mg/L #AbEL, 20 mg/L % Hi1E R
AR TR AN FE R IR BRI . A 7 d ok 1k, e
VINEIE 7 = IR K A o B | N P L e B
SEIARE I K P A MW S Z T, HE WSS
JERRAR H R BRS e IR, B W i . A
] RGLia 738 pH 4 7.5-8.0, JFEN 26.5-28.0C,
DO>6 mg/ L,

123 ke EYEREEAVE, HETEREIRAK,
NS [m] K 45 0.5 m® FREEE K, SEIIA 5 &
SuHEE | R IE C(TOC)/N(TN), 45 S 1552
¥ BT SRR K C/N AR/, A 0.26-0.32, KL,
PR INRR IR B SE Y0 2 A5 B, Hofth 4 dlfie iR
C/N R 1.2, 4. 6 INAWIE. FIRS, REialT
N 26-27.5C, DO K 5.5-6.5 mg/L, pH A

1) 8. KB AR B AS A W B R IR AR M T 5. b P A IS A A 8 3, 2013, 44-52
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7.0-8.5, SZIGHIE], BEK 08 ¢ 00 HUEE, lH CODyy .
NO3;-N. NO;-N., TAN, 554b, I 72 h B4 TN, 6%
VRSZIR Y A A . LB ORI AR, A
FRERIR SR 3 d, | MERIESCIRZE A, S ENHE
SERGEINIK, HPMAFRGEK, E17 5 dERKRE
Wi, SRIGTFERTT 1 ABRIESCES . 38 A U5 A 5L G
FL# 4 FPR IR AE AR C/N 544 % CODy, . NO3-N
NO3-N. TAN Fl TN fJLFR#R, LR TN LR
RARBEFE bR, TiGE S A5 1 T R AR IR I B A C/N
124 #RA% T R 52 396 S 6y Jy 12 5 ) 1R S 5
FEAHMIFE, I 5 ELE RGP RPLER 1 Bk E At
PR CORES IR IR, Hofth 4 2550 518 in i 1 4 1 52 56
FRAFHY 4 FhSZ IO R IR B9 B A C/N(4 = DSEERH P A
R 57.2 mg/LLTWE N 52.4 mg/L, FIVETETER K
50.1 mg/L, ZEEH 53.4 ul/L), H 2 e —s
BT, 4 FBRIER B/ C/N X CODy,. NO3-N,
NO;-N.TAN Fl TN 2 BR%, DA ) TAN NO3-N
TN ZBRFNRBEFR AR, 0k ) BRI
1.2.5 R BB A 32 05 ik TK LR A A A
AR R CHETE WAL IE ) (GB17378.4-2007): TAN %
PR IR EL E AL s NO-N RHIZEZ et
%5 NO3-N R VBRI SR A2 3 CODyy, R AR E 5
BRTRATEIAE 5 TN SR FH O I B W B0 1 e 52 40 ookt
FERETE . TOC ¥R R 5 He A AL 2 B AU 5
pH. DO. #hEEFIRE R YSI-556 Z U)REK 54T
A2

SEEG R 45 R ] SPSS 20 #E(T 25 SR T, SR
J& 5% 1 Origin8.0 ¥R

2 HERE5HW

2.1 BREMZESER

211 B RELAEMS AR Fr CODyy, 8947 4
R ASTE] TR S e 2 ¥ i AS C LA AL Y

WIRMREE LR 1, AR 1 FPrT LR W, AN AR RS2 56
HEANFEAR IR R BEANTR], T2 B2 PR N AN [ Bl 5 S 56
TGS AN [R], FREE X5 F B A sl A A A1 B
RErlRe kA TR b, FEXMIEN T, AR Z A
REEATA (A 22 S b LB, HBBEAT M) Al U5 AN ) C/N
SEURAH 2 (A AL HE R

ANFRR IR S C/N F5 44 T SE 5 /KA CODw, W iRV
JEULE 3. ME 3 Rl LIE W, AR SE 50 % R A
CODy, H1/NF 2.5 mg/L, R AFRFE KR I8 G B
MTA E b, Jioh, B (B ) C/N
wnwlis, &S 80KIETH CODy, 75581 R T
o LEEAIARE C/N 44T, CODw, 224 BART
Hofth 3 FheRIE
212 WEHBEAKBATRE C/N FHTEMIERY
HAER BRI AMINRIERS , R[E C/N &
A E X L K A TAN, NO3-N, NO3-N |
CODy, Al TN By EBRFRILIE 4, WK 4 o] LIAEH,
N RELH I R B A% B C/N THE, & ALFRZH XF TAN .,
NO3;-N. CODy, il TN [ EFRFBZEH K, 24 C/N=4
A, PR, 258 90.13% . 41.39%. 90.3%.
40.66% , H.-5 %t B A7 76 8 35 P 25 57(P<0.05); 24 C/N
PJETHE ZE 6 B, AWUEMXT TAN, NO3-N. CODy,
TN () RBRZBY R, Hrf, TAN Fl NO3-N ZBR
FH C/N N 4 I B AR (P<0.05) . 24 C/N 3/NAT,
AAEFRLAXT NOZ-N [ B2 5% L AR L 22 AR
3, 2 C/N=6 B A4 38t %F NO3-N [ B i/
2.1.3 TEEARBEARE C/N 4T AWty Fig
AR LEERAMINBRIERT, AN C/N £ Yk
WAL ROR L 5. NE S W LLE H, B C/N &
Wb, AEIEMB AT TAN B 255 5 5 Je 1 K m FRAR
B, 4 C/N=2 B}, KRR, H 89.44%., HHAD
20 H A2 S M 3 (P<0.05) ;. RFIRZE XS NO3-N 9 4%
FIRK, FiE C/N FHE, FAAHAXT NOS-N Y L BR 2
BN, H C/N=1 B, AbPEZ 5 xR 2 (0] 22 57

x1 BHBRBRESTNEUDREERENNBERE

Tab.1 Original concentrations of dissolved inorganic nitrogen compounds and total nitrogen in each group (mg/L)

21 5] Group BA TN fHMR R A NO3-N A A TAN PR R £ & NOZ-N
1# 6.657+0.199 2.432+0.191 0.288+0.120 0.479+0.115
2 7.100+0.809 2.471+0.269 0.293+0.038 0.415+0.032
3# 6.835+0.262 2.517+0.126 0.301£0.056 0.27140.042
4 6.750+0.443 2.446+0.272 0.236+0.023 0.504+0.039

0 BORGSRLL “EHCEIEEREZE(MeantSD)” PR, 1#. 2#. 3#. MR . 20BN . ZEELRFITER 2

Notes: Results were presented as meantstandard deviation (Mean+SD). 1# . 2# . 3# and 4# denoted the glucose group, brown

sugar group, ethanol group and starch group respectively
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Fig.3 Original CODy, concentrations (mg/L) of the four
groups at different carbon-nitrogen ratios

P. Y. H. DF 73 3IZon#i4ibl . OB ZDBERITER) 5
X R RIR R O#
P.Y .H.DF denoted glucose, ethanol, brown sugar and starch,
respectively. 0# represented the control group

100 a HZEHE Glucose
C a a
be _T_}-a g ot c c c
¥4 C/N=1
80 | N B b Y C/N=2
l; Bl C/N-4 b
BEHCN=6
X 60
E c
é c be
é) 40 + bel
gr d ab
H20- ¢ a
b a ’l
0 N N
_ \TINO;-N TAN NO;N TN  COD,
-20La JK FFEHR Water quality indices

Kl 4 HHEBAATE C/N Z&MFT EZORBHRIR I KRR
Fig.4 Removal rates of water quality indices at
different carbon-nitrogen ratios in the glucose group

IR EEFOR 22 5 1L 35 (P<0.05), W HRZ1FR 0#
Different letters indicated significant difference (P<0.05),
0# represented the control group

AN (P>0.05) AFFE AL, X HRZXT NO3-N | CODy,
TN W ABRR N, B C/N THE, £ AbHg x)
NO3-N. CODy;, Al TN FJ BRI ST m M,
C/N=4 B, 7 BIR BN 46.78% . 54.88% . 46.36%
AF, 5 A SE 50 4 AH LU AE7E i 2 M 25 5 (P<0.05)

2.1.4  L0¥EAH B R B RE C/N &4 T £ 40 i h 54k
R LI R NI IR RS, ASTR] C/N 2544 T A 9%

WA SOR LA 6, IWE 6 FTLIEH, 4 CO/N K 2
4 B, e TAN 09225 3% 0 8 w0 i 4

100 -

Z.B% Ethanol

80 -

5% Removal/%

TAN CODy,

NO;-N N

JKFEFEHR Water quality indices

K5 CEE4IARR C/N FIF T &K BRI R R R

Fig.5 Removal rates of water quality indices at different
carbon-nitrogen ratios in the ethanol group

AR BE R R 22 57 3 (P<0.05), XFHRZHRIR N o#
Different letters indicated significant differences (P<0.05),
0# represented the control group

(P<0.05), 24 C/N T} & 6 I, TAN Z2 (5 5R % 2 Rk,
H 65.65%. 24 C/N B/, AEPEh T NO3-N i 2
Frpiim, 504122 R B35 (P>0.05); % C/N
ARLETLE 2 4 6 IF, NOJ-N KBRAI] W) o X B
ZH W X NO3-N | CODyy, Fil TN B £ BRI N i
AN, BEE C/N THE, A0 A YE YT NOS-N |
COD, FI TN Y 2B 2 e KR/ M a2 C/N=4
BF, 3Bk E KA N 55.6% . 44.13%F1 94.29%, H.
55 HAth 5256 20 22 W) A7 7E 2 M 22 7:(P<0.05)

£10% Brown sugar
100 d d,
C10# b
C/N=1 P
80 |- RN C/N=2
I C/N=4
BE= C/N=6
< 60 4
<
>
g e
& 40 c
% 20t b
0
LIa.JNOg-N TAN  NO-N TN CODy,
0l JKEH AR Water quality indices

K6 ZIBEAARE C/N AT &K TRt 2R3

Fig.6 Removal rates of water quality indices at different
carbon-nitrogen ratios in the brown sugar group

AR P BE R R 22 5 W (P<0.05), XFIRAIRR N o#
Different letters indicated significant differences (P<0.05),
0# represented the control group
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2.1.5 T ARBERE CIN &4 T AN IR 4L
AR TR AMINBRIERE, RIE C/N &4 T Ak
AR IR 7, WL 7 FT LA H, 24 C/N=2 i,
AP XT TAN (R BRZF /A, & C/N Ftm , TAN
FB R BN, XA C/N=1 B, ‘EWuEixt
NO;Z-N [ &R R, EARAATE B 3 22 5 (P>0.05),
C/N 4RZEHA NN NO>-N KBRR W Eul /N, W54
X CODw, B ZEBRR A, XHRALHAT, BEE I
ALEYUEHXT CODy, B R BRI IE K, 4 C/N=4
3 B 5 A fE o %o BRZH X NO3-N 1 TN i £ R R 5/,
W& C/N FhiE, AWugibxt NO3-N Fl TN 9 EBRR
S KARE /N, Y C/N=4 Bk EIRKE, o
HIh 54.68% 1 44.13%, H-5HALSIE A 2 (R F77E i
F 22 5 (P<0.05)

100 - Starch
bb Co# v
2 CN=1  S24q
ok k3 CN=2
N C/N=4 P
E=C/N=6
N
-
<
g
5
~
o
&
4
N
TAN NO;N TN CODy

20~ JKFEFEHR Water quality indices

Bl 7 EREARRE C/N ST &K Brds be i) K BRECR
Fig.7 Removal rates of water quality indices at different
carbon-nitrogen ratios in the starch group

IR R FOR 22 5 L 35 (P<0.05), W IRZEFIR O 0#
Different letters indicated significant differences (P<0.05),
0# represented the control group

T RRIR IS R B, 4 FhRR IR St AR
2 C/N=4 I}, EWUEI YT TN B EbRFam, Wi,
DL TN i KB RAE R EFR bR, RZEH C/N=4 /£
4 e 5 1) Joe Al L L R A T B R A2 R S0

2.2 wWRiEK C/N 8%

221 FREBIREC/NFH T IEMBESRAMRA TN IKE
T 4 FERIETE C/N=4 & F, TAN., NO3-N #
FEASAE LI 8 MKl 8 FTLUIE H, SZERTFUR 24 h N, 45
20 TAN. NO3-N P B FEAL; 24 h B, 2550504
NO>-N¥EEY)/NT 0.13 mg/L, TAN HEER/INT 0.1 mg/L;
24-72 h i}, 40 TAN, NO>-N K2 N, HE

BT AL 72 h B, NOZ-N ¥R W24 > el >
HRBELA > O > XFHRZE, TAN ¥ XfRE g >
CUMEA > JEMT AL > A AL > L BEd .

4 PPERIETE C/N=4 2/ F, NO3-N. TN A8
EULE 9, IWIE 9 AT i, 72 h i, X HEZH NO3-N
TN ¥ B S50 hh v BEAR LB W S A8 4k, s i
H C/N=4 1y 4 L FEZH NO3-N H1 TN ¥ 32 0 3 5L,
Hidr, 24 NO3-N Fl TN e B e fiK, 43 ik 1) 1.38
2.75 mg/L. Z5H IR, SMIRIEA R T A P A i
15, AHIE] C/N ZF T, SN £ 1 e H A B DR A5 SR T 4

0.304

0.25r

S

%}

S
T

Z A TAN/mg-L!
=
Iy

2|4 4|8 7|2 2‘4 4l8 7‘2
f} ] Time/h B} 1] Time/h
El8 REIEFE C/N=4 /T NO3-N. TAN ¥ 19484k

Fig.8 Variation of NO3-N and TAN concentrations in different
carbon source groups when the carbon-nitrogen ratio was 4

ol Ay i
.310 30+ 2# 2(5) :
£ 25} 0 50F
“ &0 45|
& 20 E 40t
Z, E 35 ¢
® 1.5} 30F
Y ® 25t
& 1.0+ 14 %(5) F
E o5} (1)2 F
0.0 ’ !

i (8] Time/h

[} 8] Time/h

B9 AFEBIELE C/N=4 20T NOs-N. TN W EZ 1L
Fig.9 Variation of NO3-N and TN concentrations in different
carbon source groups when the carbon-nitrogen ratio was 4

T AFKRE FRERIR 22 70003 (P<0.01);
IR . CFEAl . VERYAL . LML R A A
OIAEIRN O#, 14, 2#. 3% 4%,

Notes: Different capital letters indicated highly significant
difference (P<0.01). O#, 1#, 2#, 3# and 4# represented the
control group, glucose group, brown sugar group, ethanol
group and starch group respectively

222 REBHRE C/N KM T AW IEey R
2 2 FAS[R) LG 2H A W VR AL SR L 7E C/N=4
U, A REINAVURIE (LB . Tk . 0B
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Tab.2 Average removal rates of CODyy, and nitrogen in each group

5] Group  TWHEFREL A NOZ-N(%) & A TAN(%)

fili R 2 NO3-N(%)

BA TN%) SRS CODya(%)

0# 93.59+0.12° 78.63£0.34°
1# 90.62+0.46° 91.61+0.15°
24 84.76+0.23° 85.25+0.25°
3# 79.42+0.13¢ 83.28+0.10¢
4 87.74+0.72° 89.69+0.11°

1.34+3.00° 0.75+1.56° 25.79+2.93%
43.48+2.44° 46.69+1.27° 63.26+1.17°
33.92+1.21° 46.10£0.51° 85.46+0.50°
35.86+2.90% 42.62+0.69¢ 96.05+0.20¢
40.12+2.60" 45.00+1.07° 91.57+0.21°

TE: [FSVEUE A bR b A 3 A7 A [ 5 B 0 9 30T 8] 52 5 25 14 22 3 (P<0.05). Bdli 45 2R DL 5 H00F 1 {45 1 22 (Mean+
SD)” #rn. MIRA . LB . VEMA . LM R AL IR Of . 1, 24, 3HF 4#

Note: Values differen superscript letters in the same column denoted significant difference (P<0.05). Results were presented
as meantstandard deviation (Mean£SD). 0#, 1#, 2#, 3# and 4# represented the control group, glucose group, brown sugar group,

ethanol group and starch group respectively

HWEIBHEY 4 4HXF TAN. NO3-N. TN Fl1 CODy, 2=
W45 B s TN BRZH(P < 0.05); T X B4 NO>-N fi %
brFdm, i85 93.59%, & FHAM 4 41, 78 C/N=4
MR, 4 FPERIEEAT LRI, IO EE, g
FE%F KA TAN, NO3-N., NO3-N il TN (1) 2= BR805
T Hofth 3 FhRR I

3 iTig

3.1 BHHERIER C/NITEWIESE CODy, EBRRD

)

COD i, SR i i T R 48 5, J& e K R i Ji
PEF DL A TCHLY) & B L A3 s, tnl 1R K ik
A BTG G & B A (2 KA, 2010), ABFS
FIT IR 58I K 1Y CODw, W1 R & 5 359/NF 2.5 mg/L,
FATE 0 T SR SL PR IR A AL = v, K R GeRE S B
AR AR P BAR BB DL e &t R 2., & 4-
7 LI, RN BEZH A CODy, ZBRR AR,
YIARET 30%, SWMRIEAGFED EEZESP<
0.05) HJs B b A=Y i A= . A WL FICHLY)
MBI A EA I, HIE R 415 hb T ah 25728k i
H1(Rao et al, 1997), FKIAEEH1 (4 £ Fh il o FE AP I T
KEEA . BER . FAL MBS, B
VIR — BB, E A 23 Bl 45 A 0 B %) I 9% T ik A K
AR (Suzuki e al, 1997), MK A i fR4F — 22 B Y
AU, FHIL, 7E CODw, IR EERARIS AL T, X Fh
AR B 5 4% E S IR 1) S B0 21 (R L BEA))
CODyy,, =B R T 55 . 7T BE 2 R s Ik IR 2 530
CODyy, FE AP TH 8, 18 B A MUAR & 12 nT DL A= 9
LA R B, A L Y R (5 A AR
2006), MR LB K IALYERE— 2 CODy,, H
S5RIIREA AR L B, SR, TEARBFIE R,

LI CBES , KA CODw, 250N, HIEA
e CRER T R, W R AR R AT COD
W, G ZMAE S 10 min, 7EANRGE R, Kb ZRE
BOA PR B A 3 28 S0, S BOR I i 5 4
il AT I E (P 56 255, 2010), ABFFERW], 7RM
AR, KPR R A DL 5T REW A P A DR I fige
IR, AR AT X R A A HL B 5 SR T i e 75 20
FRFENF G A U WAAT i 12— AR

3.2 C/NXEMESRREARERENZIN

MRIEHRIFEPIELE R, 274 TAN, NO;-N £ pRRAF
LB MIRBRIE T, 24 O/N BN, 49
VERSRE AL AR IRG SR, 24 C/N > 2 I, DU RS AV T 055 o
X5 BRI SF QOISR —3, HE—ZE AL
BRIRSNE T, WAL SCRBE S BB 38 AT BT i,
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Effect of Different Organic Carbon Sources and C/N
on the Bio-filter Purification

CHENG Haihua'?, ZHU Jianxin>", QU Keming’, YANG Zhigiang?, LIU Shoutang’, SUN Degiang’

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306; 2. Key Laboratory of Sustainable
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Abstract Biofilters have been applied in the primary purification of wastewater that is the removal of
organic compounds, nitrification and heterotrophic denitrification. In this paper we investigated how
different organic carbon sources (glucose, ethanol, brown sugar and starch) and the carbon-nitrogen ratios
affect the primary purification efficiency of biofilters, using biofilter simulators and real aquaculture
wastewater as the subject. The preliminary screening results showed that in the same carbon source group,
the removal rate of ammonium nitrogen first increased and then decreased as the C/N ratio changed from
0 to 6. There was no significant difference in the removal rate of nitrite between different carbon source
groups when the C/N ratio was low (P>0.05). As the C/N ratio continued to increase, the removal rate of
nitrite was significantly reduced (P<0.05). Along with the increase in the C/N ratio, the removal rate of
CODyyy, first increased rapidly and then stabilized in all carbon source groups except for ethanol. The
removal rates of both nitrate and total nitrogen first increased followed by a decreased in each group
exhibiting significant variation (P<0.05). Both rates reached the maximum when the C/N ratio was four.
The rescreening results of carbon sources showed that when the C/N ratio was four, the removal rates of
ammonium nitrogen, nitrate, total nitrogen and CODyy, in all four groups were significantly higher than
that in the control group (P<0.05). The removal rate of nitrite was the highest in the control group that
was 93.59%. The removal efficiency of the biological aerated filter for TAN, NO,-N, NO3-N and TN in
the ethanol group was higher than that in the other three groups. Our comprehensive analysis suggested
that ethanol carbon source and a proper C/N ratio (4:1) could largely improve the purification efficiency
of the biofilter.

Key words Carbon sources; Carbon-nitrogen ratio; Biofilter; Purification process
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