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HE: XAPRABENERARERZR, TUARRBEESE A MO MAENZTEKR N
75 (SGR-Con) fn 8¢ JE 2~ K I fim J& i 75 (SGR-Sev) #y Ak 4b 22 3 R o 357 R B 1 vy oy 75 At 1
A ALBR K JE A, SGR-Con R 5r X 46 T %2 & B9 48 & A F, SGR-Sevr K i B H# #y % 0/ &
AR IR BE B A Bt P A ESGR-Conty K F, HFHERNEAMHEANHUEREER
eyt AF. LB M, SGR-SevR i X ol i& Kty ¥5 i 4.2 & 4 5 & % & T SGR-
Contly KB K Ao YL IE K 5 24N R B 2889 K RpHE & & £ %, YK X pHAE2N R R £ 2 4]
NERBEZR. RBRSRB M TREEZRE T RN &M HARR, SGR-Sevxfa & fr
BAHE ETAEL WA E A B T £63.91%+14.31%. 64.07%+12.11%%1(278.18+80.33)
mg/L. 4% T SGR-Con, SGR-Sev#y i & & & A f LA AR ER & KM & K IR 2
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BRIF 2 KA e 7 Ko
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hE 2SS 959

IK7=FEHH R N AR T — 2 DL 7K 7= i
IF B SREABAEIG, BRoK Ok 0 5 21 F AN
TER B 5 %) 717 24 32 B A RR 2L K 77 SR GE R R T
ZREN, Y A $ R (biofloc technology, BFT)
AT K b B T E W AR, 53R
X R4 TR —2S8], IR n] BR O AL A ) 2R AT 5
BRI, BETHUMAS IR IR, K 25815 G e
A A R (R, S RN R RS
SCRUE SR BT E AN, ST 2 R R
ATF T BFT, TEA& S8 #1125 K 5754 5 B¢ (recircul-
ating aquaculture systems, RAS)H, [ #F B 1A
YR 5 TR R AR AL S Je )y, 5 5%
XFGAL T AR 28 Bl (T Ar),  FRA KR T LUK ) 5
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AT, BFTHIRASTFRA 5 4t R A S0 A
S AT RS K ™ IR 58 K J 1wl 1k g Y

T AE R F ST B, BFTAR AT ) 37 4 BT s 2
SCE AN IR IR, 3 A TR FRE X 37 5 2
YA #A F 1 5 2 A (total ammonia nitrogen, TAN)
FE A A (NOL-N)F% AL A Al A (NO;-N)! L, A
BFTH A RS0, AR5 JH W I NO;-N& AR Wk B
A 35250 mg/LLL |, FER AR B . K
1A o 5 A %) 56 — A SR8 S 3 b R] 1534 800 mg/L
DL R0 ARG B il R R LT e EE, (R
FE AR DL b AT B (30~60 mg/L) AT i 4 2L 2 5 Xt
ZrEAME R, BT R ARENIRER S 5
Bl X G A A it B AR A, R BFT
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& FAE SERAS, SR HI 57 B A ) 0 g AT A
AR ORH G SE G AR Y BE ST R B, T
BF T S A 1 8 77 A K R 4% 7T LA AR BERAS I
KB TANFINOS-N, B DU A 3R 1l 22 A1 4% fl 7K
PRl U AR 2H A i Y S g A AL 1) A
FEHEA BN, My T R Y B T BFT R N
AR RAS(BFT-RAS), S i % 3= %23 oo [R L A H
ZBRTAN, 18 i #5805 i A AR S0 il Ak 25 R
NOj -N'",

B D00 s 0 O 2 S I s 32 4T 3R 1Y 5 W)
WRZ— METIESRM, 70 YIS Ik 15 1)
D5 SUAEHE T M W) BLTE R A AR N AR 4y
YRS IR 5 RE 8 372 = A7 AL Jo 1) B o 3 3 LR
(TN)Z2BRA,  [R] IR ORAF g 10 A A S i A e =
TEAL PR DL A N TEK I, SR & S0
Ins R g 75 2, P S R #% (sequencing batch
reactor, SBR)H & &1 T [ 3 % K F 43 YR U Jin itk
Py, SRR A 2 s I IR 60 5 XA A
TP SR AR AR

SHS R MU Y BFT-RAS R 48, 7E5%
B BATCHYERE— 5 W I A W A= Wy i R PR ) o
TEAAN S INBR IR 1) 55 1F T HEAT UL A /K AL B
b B8 R 3% 22 95 N (suspended growth reactor under
continuous carbon resource feeding, SGR-Con)F1%
PR YR IS 0 2 R #% (suspended growth reactor under
several steps carbon resource feeding, SGR-Sev)Xf
DA 580 32 1 52 B 7 8 75 7K A AL BSR4
7o BET-RAS FRRUAR W08 1 A= 4 e B % 8 3 R 801
M E BTt 2% .

R U E S RS RES

L1 ETHEMRFE KR NFHIRAS

AR A 5250 R G A 1A B R T SR U
) B 2 3 2 1 A K S 8 AR LA R 43 U S T )
WY RIS g (B 1) o KN &% F5225 cm),
WAE120 em, N P EB A 1498120 cm, =
210 e BEAR , B BE 2 S N AR S B 15 em,
W5 SBT3 S BT X RTLHE X 20 4 o A6 B
TR B UTTE X B H SR, TR S S A
JREBEE30°3 /1 o g TAEKAZ 5205 cm, T
EARF 221 m', o, RO X TAERFLL16 m’,
UUPE X TAEMRARIL.05 m®y SR X IS0 AT 14 B
Boh20 cmPI NI KRS A, BRI E1.0m/h, K

AP LR PR R A R . KN H 1G5
DFE(0.75 kW, B4 mY/h)AEIEK, BOE
M HE 7K 5 IR G SO I h i, KA 4
R3S, 2% S o B HEAE 2 TN A
IR 7K T 7K R 2o 0.18 m/h), 3 AN 1 52
EHEEE LRFREM, B CEHRARE
PHT WA Tl o 3R AR R RN A Y RN X
TS 4 A AR BRSO XA ¥ s YR8 UL
VE X PLVE ST, 2 AE e i SRR A 2 Rk
HAE AR HE S E R N X, BiEmwahkn
TR 2R Nk, FRA K &0t RN AR
FR A B S B PR

FAHHITH LR . )2 R AR
JEGE ppth A A, E A R SR A A RN 2% o
WA B 1 000 cmF1180 cm, $5100 cm, 545 cm,
BN FRTEA A A AN mI Ak iR <, 2
A LA BRRAE, h FR A SR T R A AR
FEKGL, B IROR Y R E R R . SR TAE
K22 em, 2wl TAE/KIR20~40 cm, FE5H
FIZE Mt 1 TAE AR B RN R4.76~5.12 m’,

1.2 SLIgH5HFEEIE

BAAMERA SRR AR, [ A
S FE FE RN SN A 0 J R X AP 500 LKA B AR &
SGaiilis Tt B R 2 N E . B EE A
TRFRAE . BB VR [ 1A 9 i (total suspended solids,
TSS)3 979 mg/L. V5 A FHE £ (sludge volume
index, SVI30)162 mL/g. TN 197.45 mg/L. NO;-N
75.48 mg/L. NO,-N 0.65 mg/L. TAN 2.74 mg/L.
Bl S, 1) 45 XSO A 280 B AL EE Y A SR OK 2
TAEKAL . LB IEXIF R ET, SRR TAE, H
SR I i 14 7K IR 1) G PTG A #E K, AN SR A
BTG B R R KRGS, AR E IEE A,

5 B HA 1) Fx7A E 32 SR ETLR, B
)2 F A 2 35 5 R i 5% AE 8 Bl (Anguilla marmorata)
RTT332)8 k8 fif A4~ 44 BT 5 (814.59+202.09) g,
R SR AR ST — 3, RS N 61.46
kg/m’s LHIEXIFIRE, B IR R R 5321
MR T HE0.5 kg 68 B e 5 1R B (K 43 10% . FHL
HH40% . HARNT4% . MK 17%, R R
PR A BR A W) o SEER IR, FR5H FIC R K IR
H(29.54+1.75) °C, # it % 4 (6.94+0.35) mg/L,
pHN 7.90+0.26. S5 46 1 18] 5% 46 5. 70 Ry S5 v e 42
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Fig. 1 Schematic diagram of suspend growth reactors under continuous (SGR-Con) and several steps (SGR-Sev)

carbon resource feeding methods in a recirculating aquaculture system

1. bioflocs outlet, 2. valve, 3. flowmeter, 4. water influent, 5. gas flowmeter and valve, 6. reaction zone, 7. diamond spar airstone, 8. bioflocs backing

orifice, 9. bioflocs guiding plate, 10. settling zone, 11. clapboard, 12. observation port, 13. water effluent, 14. upper culture tank; 15. fence, 16.

connection pipe, 17. middle culture tank, 18. bottom buffer tank, 19. aeration plate, 20. pump, 21. carbon bucket, 22. peristaltic pump

BEHIK

F¥ikit SGR-Conit A 1 TAERFLN
12 LI RR IEA A 1A 5 B 28 (B9 KCP3, R BRR Tt
R RA TR, JATERSIZE 0 TARR S N1 L,
S50 3] [] ey 2% 34 82 b, ) 5 g DX N Bl R o i D
B H DL — 7K 4 26 5 (A HLER 75 1235.69%)1F J ik
P, 320K, BRI 12 LKA fiff I i A B 5 AR
SGR-Sev o L iRk I 22 TN A R B, AAE S
KAk BT Y00 K IS S, — UK I R b )
B DX st . FERTIAOE IR, RO AR R R H
He KT, SEEZR MK
FLgi PR B, AU 5 30 1] Sy o 20
KA, RAF#EE S KT RN AR BT
JA 924 he B 0~2/NIE S HE KIS, AT T BN A
HEZK 1] (0.18 m*/h)ym] 52 i X koK, Rl 7K [
?E?H’I:‘?ﬁtﬂ' SE2/NEE O P 24 IR A AR K T

PR FH 3 7] SGR-Sev 1 S N X 7R N I 5 4
~24/J\H‘J‘j~j}i W, AT KALEE, SCEGIAE, W
AN 55 S 2% 37E 7K AT HL & (dissolved inorganic
carbon, DIN) ¥ & J JFi i, RITAN. NO,-NAil
NO3-NZHl, Z% AR B 12 He i g 1tk
£ HLAx% (dissolved organic carbon, DOC)5DINZ
R 2(WIW BRSNS AR IR o 24 5 o7 4 78 B> 7K Ak
BP0 0 KR A BRI BB T VS B O e —
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S I 3 18] 425 41 SGR-Con Fll SGR-Sev i i i [X.
2141 ¥k BE TSSA: 91 4 (1251+204) mg/LAI(1 326+
272) mg/L(P>0.05, n=30), HAKMFE k. 4
TSSHEE 1 200 mg/L, M N #F B N7 IX 28 3
WA EAE MR Z RN G400 L), #Elh,
BB 9 R ] s 0 DX S B Y ) R 8 7K (T) 4
IR,
1.3 BRMEFZE

S0 3 18] A B T S /N BBOK R 5 S0 4R
57 SSFNSOK Wa il 5z 1 25 77 S 70 J&] 10 Ay /K B sh 245
SETERAEIIEE0. 1. 2RI T 4R AN .
4, 6, 8, 12, 18, 24/NIFHUKFE, TSS., TN, A%
BE (LA CaCO5 1) ELHE R AR Y, TSSR A &k
e 5 DAY KM B 000 mL Rz B X 22 {4 %
MR, FEDIE30 min, I E L AREEUFEV30), LU
FV305 TSSZ H it 515 Ve (4 B145 £ (sludge volume
index, SVI30). /KH £t E(0.45 pm)/5, W&
TAN. NO,-NFAINO;-N; K H I E il (B =
Multi N/C 2100, 7[5 HE 22 43 A AL 2% 48 A1 28 w1
FEDOC.

T. DOMIpHE 4% FHMulti 34302 2 5K it
D2 4SO 2 (B E WTW S H o I B ] S5
S 1) 1) g SR B2 17N m) 5 SEER 557 S8FISOR Y
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Tab.1 Overall statistics of water temperature (T), dissolved oxygen (DO) and pH of recirculating aquaculture system based

on suspended growth reactors

iH K RIS BLX reaction zone SR BRUTHEX  settling zone
parameters influent TRUTELL TR BRUE 3 U I TR SRR TR 73 s I
SGR-Con SGR-Sev SGR-Con SGR-Sev
BErPC T 29.59+1.76 29.76+1.95 29.49+2.24 29.75+1.98 29.66+2.22
B4 /(mg/L) DO 6.85+0.60 * 5.02+1.05°¢ 5.96+0.92 ° 2.97+1.68 ¢ 3.89+1.72¢
pH 7.84£0.31° 7.41£0.90 © 7.760.17° 7.33£0.17 ¢ 7.57£0.15°

VB BUEROR N AR EE, FATAR LRS- RER R U 2 5+ 1835 (P<0.05)

Notes: values represent mean+SD. Values in the same row with different lowercase superscript letters are significantly different (P<0.05)

B0
fny. 4. 6. 8, 12,
1.4 HIESH

{5 FH SPSS 19,0 {1 XoF 512 16 101 ¥ 114 40 4% 34047
FIR 27 2250 HT (One-Way ANOVA), &R

1, 2(BRVIERTSIN) . 208 IR E 5 IR Us
18. 24 h,

Z BT A Ducan R EE ST 2 E LR, BETEK
S P<0.05,

2 4R

2.1 DOC. DOFpHAYZE{L

N #% 4% X 4 A DO M pHEY i 3 % T 1k /K
GEA BTG (1), SGR-Sev/Z i X DO & & T
SGR-Con, VLVEX [FEFEUILIL . 24~ KN i B B X
FIpHTC B & 22 5, UIVE X pHAE N #% 2 [8] 7R 6
BEES,
7E MR I HA Y, SGR-Conf 50 X 1) ¥ fife e
A LAk (dissolved organic carbon, DOC)AL T 45 & )
FasE K, JF H7E K A B8 10 59 55 4~24 /B
F SGR-SevI J i X (K]2); SGR-Sev J Jij [X
DOCTE 55 0/)N I 2 Bk 5t 5 I 45 fin i B B T 2
SGR-Conf7K -, 554/Ni 5 B 2 B e /K
., ESGR-Conf[t, SGR-SevAIDOMIpH 3 HY
0 K (13) 0 B U8 3 YRS I B ik TR] s iz [X
DO Ff 2 Bk 8 K-, BE S 7E2 hi PR (8] 7,
FE 7K A P 14 275 18 /N [ T 28 IR AT 7K o RN
X pHZIR 7E ke I 43 U 7S 1m0 1% 5] ML 7.64+0. 04 R 3K
TR 7.2540.03, BJE I 2 EA K. BRItz
&k, SGR-Sevit £ X I DOMIpH 2 T SGR-Conf
IS

2.2 JKRALIERR
SRR A K AL BRGETE A R L], O AR

240 ﬁgffiﬁ}m JRiX  SGR—Con (reaction zone)
o EENIN—UTUEX. SGR—Con (settling zone)
200 ﬁ(}\J"ﬁﬂ JXMIX SGR-Sev (reaction zone)
| v IR IN-UE X L\I Sev (settling zone)
~ 160 | |
= R =
E /%’ + It j —¥
§ 120 r& o & - _a
8 ;/’%’-;-lﬂiv _ A -* = : 4+
& 3 =
A 80 4 '. ==
40
O ' I;"r,u"r ' I ' I ' ' I ]
0 2 4 8 12 16 20 24

Bf1E]/h  time

&2 #ARFEMHARKEMTEXDOCHESEN

Fig. 2 Dynamics of DOC in the reaction zone and

settling zone during typical cycles (n=3)

XfNO;-N, NO,-N, TANFITN# AT L ERECE,
It H RO # K B 2 T K (R2). R
I g K TS SV BE 5 B AR Tk 7K . /K DOCHIK
F ik (P>0.05), L iR&5 A FRA I by A F1 F 4 1l
FRIH BICTSSAL T RARA K, IR IR AS 23 [i)
FEFH B ITE AN A LT YL . SGR-SevifNO;-N
2B TN 2 50 2 H KB RE 43 71 oA 63.91 %+
14.31%. 64.07%=12.11%7F1(278.18+80.33) mg/L,
I EL#R 2. 2% = T SGR-Con,  SZUGIMIA], A 8 fig ]
VB, FRAHAE N AR % 5 166.61 kg/m’,
BTG R A 95.48%(F3)

B E BN, SGR-Confz i X FNO5-NHITN
FESEK By B ke 2l 1 Fb, Bl S RV R, A
AFNO,-NHF 2 Ab TR AL A K - (514) . SGR-Seviy
SR X NOSNAE K B 5 LT Bl ik as s
DOFINO;™-NPR# T FE, JF HENOANP#E T+, h
RAE A5 — B Br s DN RN I 5 47N B
NO,-NYKFEREAL, Jf HAEREE TNR TR, RIHA
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Fig.3 Dynamics of DO(a) and pH (b) in the reaction zone and

settling zone during typical cycles (n=3)

R2 ZIRHABBEMERFEKREFHXEEHR

Tab. 2 Overall statistics of water treatment of suspended growth reactors (n=30)

. H7K  effluent 5% /% removal rate
T H K
parameters influent TRV LR TR M TR 43 UGS N BRI LR TR M TR 43 UGS N
SGR-Con SGR-Sev SGR-Con SGR-Sev
H%E/(mg/L) NO; -N 42.98+20.01° 21.94£7.91° 15.37£10.55 45.71+13.18° 63.91+14.31*
FRHE/(mgL) NO, -N 1.42+0.85" 0.62+0.42° 0.76+0.93 75.36+48.72" 35.20+41.66"
MEAR/(mgL) TAN 1.31+0.46" 0.69+0.38" 0.76+0.63° 41.70+37.81* 20.40+19.60°
B /(mg/L) TN 51.92+25.50° 24.51£7.11° 18.07+9.99° 49.36+12.11° 64.07+12.11*

B /(mg CaCO4/L)  alkalinity 122.35+44.46° 207.37+43.12°
WEA MU (mg/L) DOC 42.83+24.66 34.42+19.19
BEFEAEYE(mg/L) TSS 20347 47434°

278.18+80.33" —87.57£70.52* —145.46+83.46°

38.32+22.42 14.95+28.80 7.88+24.47

48420 75.58+20.07 75.91+9.84

T BUHROR bR fEZE, FAT AR _EbR NG TR 3K KB 22 57 B35 (P<0.05),  FAT AN EAR RS P RS KRR E R

2(P<0.05)

Notes: values represent meant+ SD. Values of influent and effluent in the same row with different lowercase superscript letters are significantly different
(P<0.05). Values of removal rate in the same row with different capital superscript letters are significantly different (P<0.05)

RS RS BB, UUVE KA 2B fu e e 5
RN —3, I HIRZ AT 5 kA

B2, 8RN JE 5 6/t J5, SGR-
Sevi DOCHE FE T &b F AH X £ 19 B Be (1€12), i
NO,-NTEMF RS T (E)IR N BE, IF HAEbE S
NO;-N[¥ /b T (E4), TNARFREE, X2k
TS A6 55 — B B R R I NOL-NAT — 3 4 e i A A
AL INOS-NIY LS . A, 9255 A SGR-Sev
[ Hi 7K TANFINO,-NIR J# 5 T SGR-Con(P>0.05)
(32).
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SGR-ConJ SVI3O7E LS w) i b it 7, Bl
J5 HR 245 T-445 mL/g. SGR-Sevit SVI30H 4] [
fiX, TEHIRVIGIHZAMRT 61 mL/g(K15), AL
s g 2 R R P bk 7K, SGR-Conte & A=
Uk BRG] I AR AE S A G P R 25 ) R K

2.3

3 iR

ALY — 8 W A W B AR, o — T
I OUE AL S L RE R TR A


http://www.scxuebao.cn

8

X3eHs, A5 WRIEESIN I FON 8 PR K I7 58 2R G0 PR W B A K S I A K Ak B B 5

1803

=3 SLIGHAE)TE 68 Y A K 1 A

Tab.3 Growth performance of A. marmorata during

the experimental period

I, M S B DOMpHEEH T FF; SGR-Con
R X Y DOCHE JE Hp 22 4b F 55w 1K 7, ik
PRSI A LY, DA 8 5 17 14 At Sk

TiH parameters

B values JERFEEAL T HARM K-, %455 M 58—

WG MA R B/g  initial individual weight
YIHHFFIE % )% /(kg/m®)  initial stocking density
YIdhEH/E  initial number

KRAMAF /g final individual weight

AR IRIE ¥ /(kg/m®)  final stocking density
%3 /%  survival rate

TR RS feed conversion rate

T BFTIR A 97 58 8 48 78 K U Ak U5 B 25
SEDORY P T K& MpH I ZUARfk M 5 1R
FEH P IIE R A K, BOARIRIZFR AR T
FE N Z P AR FAKIEBFTIA) 5 #5119 [
I DX B IR, N £ 45 DX 38 i DO AT pH i 241K

814.59+202.09

61.46

332

924.554+282.76

66.61 T HFE BT, 3K Fh R Z AR £ AE TG A U A A
95.48 RN gs N kA, Tk T kB, BT LATE
135 SN H S B 5 BE BTN B R BURY 88 A A it

W A I A AT AL Y o R P T FE I AR S, BRI
U I 15 ] 945 Ak S8 KR B AE

T 5 19 2% A0 (181 4 57 3% SR A6 T 75 O IR 48R 5% o
S 6 W TR) 5 7 s 0T LAAR BRTSS, I HOR 2 (i)

Rk FRERILSIAAYLIG R, XSRS AT —

m RSN R RIX
o ESERIN-YTNE X

SGR—Con(reaction zone)
SGR—Con (settling zone)

30 - —&— ZFRBI-RJMX SGR—Sev (reaction zone)
I v PRI II—UTEIX. SGR—Sev (settling zone)
25 | 1 4
RS iy TR R,
g 20 > ”)&\f’/:‘_,/"_ — :__:E!
oh | 4 S /{//" 2 T
Ez | = #
sisl 1Y
22 |
[
B0
=
51
0 L L Ly A [T I R
0 2 4 8 12 16 20 24
B[R/ time
(a)

5 n ELERNIN-RBIX
[ e HERIN-UTEX
—h— PRI B X
v IR IN=UTEEX

SGR—Con (reaction zone)
SGR—Con (settling zone)
SGR—Sev (reaction zone)
SGR-Sev (settling zone)

BRIV X
o SN X
—h— PRI IR B X

SGR—Con (reaction zone)
SGR—Con (settling zone)
SGR—Sev (reaction zone)

127 v I IN-DUEX. SGR—Sev (settling zone)
10 | _
=) \
= 8 1)
E, =z / l
w6t / I\
% % .* 1 T”I“}* |
- FINE
e
I e e
o5 T —
4 8 16 20 24
FfiE/h time
(b)
160 - n EEERIN-BX  SGR—Con (reaction zone)

& ESTRIN-UTRE X
—h— PRI IR BLX
v SR IN=TE X

SGR—Con (settling zone)
SGR—-Sev (reaction zone)
SGR-Sev (settling zone)

=) . o 120 m}
E on ., -
= 3L - £ | T ——
o 7 T N
g < : - h izl
g7, ] x " At
§ 7 N = ' _ '
Bia AT T &
1} ) /':‘x—';"..-’—;:!h__" 40 1z
] Iy —
0 1 L 1 L TR E— T 0 | Lif I [ T T |
0 2 4 8 12 16 20 24 0 2 4 8 12 16 20 24
IE])/h time IF1E)/h time
(c) (d

& 4

HAFHARNFHE (), THEAOG), BEEROMBIRAMBIETER
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Effects of feeding methods of carbon sources on the water treatment of
suspended growth reactors in a recirculating aquaculture system

LIU Wenchang ', TAN Hongxin "**, LUO Guozhi ">, CHEN Wei', ZHANG Nannan ',
YU Yongxia', YAO Miaolan ', PIMPRON Pronapinyakun '

(1. Shanghai Engineering Research Center of Aquaculture, Shanghai Ocean University, Shanghai 201306, China;
2. Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture and Rural Affairs,
Shanghai Ocean University, Shanghai 201306, China;

3. National Demonstration Center for Experimental Fisheries Science Education,

Shanghai Ocean University, Shanghai 201306, China)

Abstract: A suspended growth reactor under continuous carbon resource feeding method (SGR-Con) and another
under several steps carbon resource feeding method (SGR-Sev) were operated in a pilot-scale recirculating
aquaculture system to compare their water treatment efficiency. It indicated that the concentrations of dissolved
organic carbon in the reaction zone of SGR-Con was at a high and stable level, while that in SGR-Sev firstly
increased to the same level of SGR-Con during the 0 h in cycle to the instantaneously carbon feeding time and it
subsequently decreased to a lower and stable level after 4 h in cycle. Dissolved oxygen in the reaction zone of
SGR-Sev, as well as the settling zone was significantly higher than that in SGR-Con. The pH in the reaction zone
between different reactors had no significant difference, and it was same in settling zone. Several steps carbon
resource feeding method significantly increased the nitrogen removal of reactor. Overall the experimental period,
the removal rate of nitrate and total nitrogen in SGR-Sev could be 63.91%+14.31% and 64.07%=+12.11%,
respectively. Besides, alkalinity in the effluent of SGR-Sev was (278.18+80.33) mg/L. SGR-Sev was favorable to
achieve good settling performance of bio-flocs. However, the concentrations of total ammonia nitrogen and nitrite
in the effluent of SGR-Sev were higher than those of SGR-Con. In summary, it is better to adopt the several steps
carbon resource feeding method for suspended growth reactors.

Key words: feeding methods of carbon resource; microorganism suspended growth reactors; recirculating
aquaculture system; water treatment
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