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WE: 277 AWV 2% (suspended growth reactor, SGRs)WF4Y T A= ¥ 28 ki A% Xt 22 A B i Ak =0 &L RE  AnTe] 1k
ARSI, fEALVE RS, RATHA . FARKTHT 50 pm I FH (=50 pm H)FRAR/NT 50 pm A2
14 (<50 um 2H) 5 % % (total ammonia nitrogen, TAN) 2B % 43514 (1.33£0.01) mg TAN/(g TSSh). (1.62+0.04) mg
TAN/(g TSS-h)F(1.64+0.06) mg TAN/(g TSS-h); FL/ERIZMT, =4r TAN LEREA 537 H4(2.8340.08) mg
TAN/(g TSSh) . (3.34=0.12) mg TAN/(g TSS-h)H1(3.52+0.12) mg TAN/(g TSS-h). =50 um 415<50 um 211 TAN 3=
B WA ZNO-N). AR (NO3-N)HILE A (total nitrogen, TN)HY 5t 24Uk i 25 S ¥R .3 (P>0.05), K& T 1%
fi# LA HL% (dissolved organic carbon, DOC) ., #1%E H (crude protein). & JgHi(crude fat), & 3R (amino acid). JgHi
PR (fatty acids). #H K43 (crude ash). fk % Lt (carbon to nitrogen ratio, C/N). & P& % [# & (volatile suspended solids,
VSS)HiG 475 I HL I 483 K (specific oxygen uptake rate, SOUR)ZEFE 4R, Hawss LM, LR AN b & A | [F1k
ARG WAL, XA ERNEA REL,

KR ZHIKA; RERMA; BFRMALRE; B
hE S S917 XHkFRAERS: A X ERS: 1005-8737-(2020)03-0295—12
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kAT LA 20 ] At 2 A £ AT K /DN 3l A [
FE, RS B RN DA R AR B 3 AN [R) T
ARV S8 WA N FRTE R G R E AR R A R
/NHg50~1000 pm' A2 <48 pm (9728 A 5 22 A1 3
JF Y 44.8%, 48~100 wm F1>100 pm 22 14351
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12 1) 2L )8 R LA B 9 45 /0, TR T AN TR kL
78 1) 2R VAL A A B S R O 1) 5 B A A Al i
A KT ASLIHSE THRARFE 50 pm A2 LL 1 50 pm
DU LA AR BRI E RN 2R, §
R R A SRR 1B AT TR IS %

1 MRS

L1 KIS RIZHE

SCUGTEE P SR AT, RONiAs S 1 LAY
SR EAMERIE . PG BB @ 80 W,
AR FR AR P AT BR 2> "l #EAT IR R, 72 BRLK AR
(K 97 cm, 9% 75 cm, & 65 cm) P H#AWE (TR
500 W, FRARSEH A RN wlKE A, iR E
(24.5+13) C.
1.2 EWigIt5ERE

SR TFIRET 100 d, fHIRKIEE LA, $HE
PREFTE 2 LI, 7E 3 4~ 150 L FAEM PR 8 Z AL
ORI 150 g BERE R B HE M iRRL, w1h
ST B AR UKL ) (total suspended solids, TSS) A
1000 mg/L . 3557 I E] 55 1 b 32 R 2 A R 7K
a3, ANHK o B AR . =50 um 4 FI<50 pm
4, BAE 300 BN A =50 pm 22141, <50 pm
R AT E DURR M 2 LS = TSS. K —21iM
R B IR TSS 7KF-.

R 6 MERH, RAJE 3 MNHER RN A®K
o RATHAMA 1 L JRZH, b 7SR
PR EMEARWE, DIRIESCER Y, #% 10
mg/L 4 &I A EALEL iR (66 mg)(Fr A 4l &
A i e B AR R) ) (18 245 45 A b 2= iR A PR A |, 43
Frat), 4% C/N 2k 20 MARKE (416 me)(Irf 2
) C/N A (—7K # % bE, CeH 1206 H,0, 4l =
99%, & C H 36.0%, P§EZABRARAE™);
=50 pm 41 F1<50 pm A1 MIA 500 mL SE5 KA, il
NG AER R (33 mg), IABKIE (208 mg).
1.3 HmBXRE

SIS 1IN A 3 TS U b A 4B R (specific
oxygen uptake rate, SOUR)., TSS F5f5br., SLIITF
s, WA E(NOL-N) ., S A (NOs-N)FI A
% (total ammonia nitrogen, TAN)F& 1 h il —K, &
A (total nitrogen, TN)F# 2 h Jll— ik, I SZ 56 Ay

Ja s . HUKSr . B IBIER . ARk
A L% (dissolved organic carbon, DOC) ., 7K fif 4 F&
PR R AL o
1.4 KERIERNIK A E

BT B2 I6 KA TN (B Ao 7 P 0 i e 42
NSRS, 0.22 pum 1Sk UE#S(Collins MCE,
i) IR S5 I TANOK A ERENTEE) . NO-N(ZR 4 —
e o3 6L BE ) T NOs-N(BR IR kA B3, 5 7
T Fa R ORI AR W 43 B 5 7 ) (B8 4 JiR) (2002
AENPUHEST, TN i 128 40 A 0L 20 6 6 B 3 (L i
T Je WAL 2 A FR 2> &, UV-2600 %)l %2, TAN
NO,-N F1 NOs-N fifi 4= { 3y [a] W 1k 2% 73 A1 1%
(DeChem-Tech, 7%, Cleverchem 380 H)fiill ,
1.5 ZHBERMNKFE

TSS 7w A AR E P, VSS 1lE S %
SRR SOUR 2% MR s5 > 4K 4R
AT E Z AR GB/T 6438-2007, 25 [w) [ Brbr
1SO 5984:2002 281 3K (4 Hl C/N HRHICER 4>
i (Elmenter Vario Max, 7))l HE TS
BT, R A B R BN 6,25, DOC
i Z D6E C/N 3 (Multi N/C 2100, £ )il
TE o RIR D7 I E SR A - ek, B
Griffiths 250 Ty vk, NS I R 2H A I < 2R FH 4
R LT . K = SR 2 2 I8 GB/T 5009.124—
200381, FALIIGE (H 37, L-8800, ZIEHRIMHTIN).
1.6 F[EERVENEREBRERITELAR

NH;-N EBRRCRITE A

R=100% x(Ci—C.)/C;

K R—NHy-N W EBRECR, %; CG—HIIH
NH;-N it #, mg/L; Co—4K M NHy-N i it
WE, mg/L.

NHy-N BRI H AR

S=(C—C)ATx1)

A S—NH, -N 9 LBR# %, mg TAN/g TSS-h;
C—HIIA 1) NH4-N FiatiR ), mg/L; C—4KM
NH;-N ik E, mg/L; T—2 WM TSS W,
mg/L; —Z A B BTE], ho
1.7 BESITHH

SR K Excel B T45 R 401t
Origin, Adobe Illustrator #{FEFTHHC KR 1%
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il o S8 BUE HF S bR i 25 (x £SD)YEUERIR,
KH SPSS 17.0 Geit-# 4 x4 47 ANOVA H
K25 224307, P<0.05 R & M3,

2 ERESW

2.1 LIGHEMKREWN

AR B K AR A BEEREE 1) K
S . =50 um 4 F1<50 pm 49 SOUR 43514
(5.798+0.56) mg(0,)/(g MLSS'h) . (3.721+0.42)
mg(0,)/(g MLSS-h) Fl (7.597£0.75) mg(0,)/(g
MLSSh), —4H[H] 2% 5 & 3 (P<0.05).

TAN 2SN & 1a s A ALVE A 1F T,
SR A LR A F] 93.08% . 96.78% il
98.53%; [l b & T ik 5] 96.38% . 93.58% Fll
98.30%. fFLIESMT, =41/ TAN EBRE#ER

43 3124(1.33240.013) mg TAN/(g TSS-h), (1.615+
0.044) mg TAN/(g TSS-h) Fl (1.640+0.059) mg
TAN/(g TSS-h); R, TAN KBREA 500
(2.827+0.081) mg TAN/(g TSS-h), (3.339+0.121) mg
TAN/(g TSS-h)F(3.519+0.120) mg TAN/(g TSS+h).
PR AT, >50 pm 41 F1<50 um 4164 TAN 2265
R A 2 F(P>0.05), KROS5 Y 4
W20 A f 35 2% 5 (P<0.05).

HAE R 2T, >50 um 4 M1<50 um 41
NO;-N Tl e B 4(3.240+0.517) mg/L F1(2.540+
1.101) mg/L; FBVERSAME T, =Tk
JE 43 914 (2.383+0.102) mg/L . (1.903+0.293) mg/L
F1(2.000+£0.329) mg/L, = #4162 7% AN 8 & (P>
0.05)(& 1b),

EALVE R AT, >50 um 4 F1<50 pm 21 7E 52

F 1 LWFEET 6 MEIBEF EKRIEFHFHE, RNMEMKRKE

Tab.1 The average, minimum and maximum of each water quality index in the six
treatment groups before the beginning of the experiment
n=3;x £SD
Qb FRZH treatment group
KBRS RAMRARL Ko >50 um >50 pm <50 um <50 um
water 2 F nitrification 250 F assimilation ZHMLAMT  ZLHMEAKET  LEAMMEGT LA
quality index of flocs without of flocs without nitrification of assimilation of nitrification of assimilation of
screening screening >50 um flocs >50 um flocs <50 um flocs <50 um flocs
8.21+0.23* 8.18+0.21° 8.38+0.24° 8.32+0.14° 8.11+0.18* 8.33+0.15°
DO/(mg/L)
7.98, 8.44 7.97, 8.39 8.14, 8.63 8.18, 8.46 7.93, 8.29 8.18, 8.48
. 25.0+£0.50* 25.0+£0.50* 23.940.30° 24.0£0.30*° 25.1+£0.20° 23.840.33*
T it 2/ C
24.5,25.5 24.5,25.5 23.6,24.2 23.7,24.3 249,253 23.2,24.6
8.38+0.16" 8.29+0.23* 8.70+£0.17* 7.90+£0.31° 8.48+0.31° 8.08+£0.28*
TAN/(mg/L)
8.17, 8.57 8.00, 8.57 8.48, 8.89 7.48, 8.19 8.06, 8.79 7.69, 8.29
0.56+0.03" 0.56+0.01° 0.76+0.08 * 0.84+0.01° 0.35+0.02° 0.50+0.05*
NO,-N/(mg/L)
0.52,0.59 0.03, 1.07 0.65, 0.83 0.73,0.92 0.32,0.38 0.57, 0.44
5.16+0.28" 5.61+0.65° 6.42+0.59° 6.24+0.46" 4.57+0.18° 6.54+1.16°
NO35-N/(mg/L)
4.84,5.52 4.99, 6.50 5.88,7.23 5.67, 6.80 4.43,4.82 5.03,7.84

488.75+11.15° 501.33+18.48" 507.58+28.37° 522.42+12.26" 485.00£10.99°

500.67£14.06"

TN/(mg/L)
480.25, 504.50 476.25, 520.25 467.50, 529.00 513.25,539.75 474.75, 500.25 487.00, 520.00
72.6+0.5° 72.4+0.4° 72.2+0.5% 72.5+0.3° 72.8+0.6" 72.9+0.7*
DOC/(mg/L)
72.0,73.9 72.9,72.6 71.1,72.7 72.5,72.8 72.2,73.7 72.5,73.0
586+23° 578+26" 590+32° 585+37* 574435 580+31°
TSS/(mg/L)
560, 609 550, 604 558,612 546, 622 537, 608 559, 601
416.454+21.35° 410.76+23.55" 422.33+£35.66° 418.76+41.85" 397.51+24.41° 401.67+24.67"
VSS/(mg/L)

396.10, 430.81 387.21, 430.31 396.72, 452.11 476.77, 446.90 375.67,425.71

390.24, 421.66

TE: AT L ARAN IR 32 7R 21 1] 47 7 1. 35 22 57 (P<0.05).

Note: Different superscripts of the same row indicate significant differences between groups (P<0.05).
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—— AOPERITERAAALSRMET —— =50 pmZRRLSAF T —— < 50 pmZE AT
nitrification of flocs without screening nitrification of =50 pm flocs nitrification of < 50 pm flocs
—— ROMHERTEEAR MR T —v— =50 pmBRFELARAF T —— < 50 pmZAARL AT

assimilation of flocs without screening

assimilation of =50 um flocs

assimilation of < 50 pm flocs

Bl 1 =41 TAN, NO;-N. NO;3-N fl TN i#E £k sh A El
Fig. 1 Dynamic diagram of continuous changes of total ammonia nitrogen (TAN), nitrite nitrogen (NO;-N),
nitrate nitrogen (NO3-N) and total nitrogen (TN) of the 3 different groups

B 45 T 9 NO3-N #k £ 24(23.110+4.074) mg/L il
(20.290+5.582) mg/L; [RLAERHIZRMET, —HAESE
SR AS R NO3-N ¥R EE 4314 (12.930+0.560) mg/L
(12.063+3.472) mg/L. (14.370+3.264) mg/L, —%1
8] 2% 5 B 2 (P>0.05)(& 1c).

SIREER)E, A AR TN WEXKA B
2 5(P>0.05)(A 1d).
22 ZHASER

>50 pm 4 1) C/N 4300 5 53 N4 A 2 2%
(P<0.05), AR 2H <50 pm HRAH B FHLEH
(P>0.05); <50 um 4UHE A& &R EZ T RN
(P<0.05)(3% 2). SZERJ5HY C/N A A &Rk 3
iR, >50 um 44 DOC .3 = T 5 FNF 4H.(P<0.05)
(e 4)o BACVE R S0 ORI o0 5 W 3 v I
FEAE 414 T (P<0.05) (% 5),

23 ZAMKBEERSE

SCHGHT 17 AR SR & R 6 R . R A
20, Asp. Thr, Ser. Glu, Gly. Cys. Val, Ile. Leu,
Phe \His . Lys . Arg .Pro fll Try & i 2253 .3 (P<0.05),
Ala Fll Met % 22 7 A 1 2 (P>0.05)( 7).>50 um
HERDIHHML, HA Met TEEZERARF
(P>0.05), fisfbAE AT, <50 pm 4 K47k
fiff 2 LR R 3 M B 5 1 R AR T 2500 T I Ab B4,
HA Met Al Try & & 22 58 1.2 (P>0.05).
24 ZEAKNEERRS BAERSE

ST T SE 4 B IS A A
225 (P>0.05)(F8 8); SLHZE G, Roriidd NIk
H B35 25 5(P>0.05), > 50 pm 4 FI<50 pm 26 P Al
WA 35 22 57 (P>0.05) (% 9). AR & &
(RIS 45 AN % 10 FIE 11 Fs
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*2 XBARIZEANKILMEEASE
Tab.2 The C/N ratio and crude protein content of flocs before the experiment

n=3;x £SD
LA 5 H5 flocs i
AbFRZH treatment group AR flocs index -
C/N H2E F1/% crude protein
Ko A E FH Z5F T nitrification of flocs without screening 5.15+0.11° 34.04+4.33°
A4y AL AVE A4~ assimilation of flocs without screening 5.29+0.15% 35.12+3.96°
>50 um FALAE I 48 F nitrification of >50 um flocs 5.39+0.16° 32.99+4.12°
>50 um [AfEFEH 44 F assimilation of >50 pum flocs 5.45+0.12° 33.21+3.30°
<50 um AFEAE I 4T nitrification of <50 pm flocs 4.99+0.17° 38.23+4.45°
<50 um [AFEFEH 41 assimilation of <50 um flocs 5.08+0.16* 37.0244.17°
T BB AR 7 27 20 R A7 7E .35 25 57 (P<0.05).
Note: Different superscripts of the same column indicate significant differences between groups (P<0.05).
*3 IREREZEFAMKILEMEERSE
Tab.3 The C/N ratio and crude protein content of flocs at the end of the experiment
n=3; x £SD
LA 8 AR flocs ind
AbFRZH treatment group AR flocs index -
C/N HH 2 F1/% crude protein
K4y il AL AE I 254 T nitrification of flocs without screening 4.68+0.15° 40.98+2.33"
F 0 WAL AE F 2514 assimilation of flocs without screening 4.95+0.11° 41.28+4.13°
>50 pm A5 4544 F nitrification of >50 pm flocs 4.96+0.12° 40.81+2.05°
>50 um [RIfLA/EF 514 F assimilation of >50 um flocs 5.12+0.14° 41.56+3.45"
<50 pum fFEAE 25 F nitrification of <50 pm flocs 4.57+0.09¢ 41.87+3.66"
<50 pm [FIfEFE I 41 F assimilation of <50 um flocs 5.01+0.08" 42.76+3.47°
T BB AR 7 27 20 [R] A7 7E .35 25 57:(P<0.05).
Note: Different superscripts of the same column indicate significant differences between groups (P<0.05).
*4 TWERFZHER DOCKE
Tab.4 The DOC concentration of flocs at the end of the experiment
n=3;x £SD
AbPRZH treatment group DOC/(mg/L)
KAy iE AL I 2514 F nitrification of flocs without screening 147.60+14.17°
K430 R ALAE FH 4544 assimilation of flocs without screening 146.43+4.34°
>50 um i AEH £ nitrification of >50 um flocs 198.40+28.10°
>50 um [RIfLA/EF 514 F assimilation of >50 um flocs 227.43+23.83°
<50 pum fFEAE 25 F nitrification of <50 pm flocs 156.73+26.27°
<50 pm [FfLAE A 44 F assimilation of <50 um flocs 131.00+13.81°
e [FFVEEE B ARAS R 2o 7R 4 IR A7 AE i 35 25 5 (P<0.05).
Note: Different superscripts of the same column indicate significant differences between groups (P<0.05).
x5 ZUAKRIBEHERTEE
Tab.5 The crude ash content before the experiment and at the end of the experiment
%; n=3; x £SD

LIS T AR HT before the experiment  SZIRE5 S5 the end of the experiment
AbFRZH treatment group

MUK 4T crude ash MUK 4T crude ash
KA VE FH 254 T nitrification of flocs without screening 34.15+4.77% 31.00+2.33*
KAt R ALAE 254 T assimilation of flocs without screening 30.12+.5.12° 26.72+5.13°
>50 um AABAE I 4 F nitrification of >50 um flocs 28.30+4.75" 27.65+3.89"
>50 um [EMLVE 514 F assimilation of >50 um flocs 30.21+2.30° 24.60+4.45°
<50 um FALAEH 42 F nitrification of <50 um flocs 30.60+4.45° 30.5543.16°
<50 um [AfEAEH 44 F assimilation of <50 um flocs 31.02+4.17 24.20+4.11°

TE: RISV B AR A R 37 41 R AE7E (B35 25 5:(P<0.05).

Note: Different superscripts of the same column indicate significant differences between groups (P<0.05).
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Tab. 6 The contents of 17 kinds of amino acids before the experiment

mg; n=3; x +SD
AbFREH treatment group
SRR KAy iRiEALE A3 Ak >50 pm >50 pm <50 pm <50 pm
amino acid  #<F T nitrification %%~ assimilation MAER AT FERZMET  fBEREAMET  RRERAMAT
of flocs without of flocs without nitrification of assimilation of nitrification of assimilation of
screening screening >50 pum flocs >50 pum flocs <50 pum flocs <50 pum flocs
Asp 1.45+0.11° 1.4340.15° 1.48+0.11° 1.46+0.14° 1.95+0.22° 1.90+0.27°
Thr 0.70+0.12° 0.68+0.11° 0.72+0.15° 0.70+0.16° 0.91+0.19* 0.95+0.21*
Ser 0.54+0.09° 0.55+0.08° 0.54+0.09° 0.53+0.11° 0.68+0.10" 0.71+0.12°
Glu 1.49+0.08° 1.45+0.10° 1.63+0.11° 1.60+0.15° 2.09+0.25° 2.13+0.20°
Gly 0.95+0.07° 0.92+0.06" 0.89+0.06° 0.85+0.13¢ 1.14+0.12° 1.10+£0.16*
Ala 1.05+0.15¢ 1.07+0.14° 1.11+0.16° 1.15+0.12° 1.30+0.15° 1.33+0.12°
Cys 0.09+0.02* 0.07+0.03" 0.06+0.01° 0.05+0.01° 0.04+0.02° 0.05+0.01°
Val 0.77+0.11° 0.75+0.10° 0.84+0.10° 0.82+0.16" 1.02+0.08* 1.05+0.06
Met 0.02+0.01° 0.01£0.01° 0.13+0.02° 0.15+0.01° 0.16+0.02° 0.17+0.01*
Ile 0.47+0.07° 0.49+0.08° 0.50+0.09° 0.52+0.13° 0.65+0.12° 0.60+0.23"
Leu 0.87+0.13° 0.85+0.14° 0.91+0.18° 0.88+0.21° 1.15+0.19° 1.1940.21°
Tyr 0.36+0.09° 0.35+0.08" 0.36+0.09" 0.34+0.11° 0.52+0.11° 0.50+0.13*
Phe 0.58+0.11° 0.55+0.09° 0.61+0.07° 0.65+0.12° 0.85+0.12° 0.89+0.15"
His 0.85+0.17° 0.87+0.14° 0.89+0.11° 0.91+0.10° 1.27+0.18" 1.22+0.20°
Lys 0.49+0.07° 0.51+0.12° 0.57+0.10° 0.59+0.11° 0.71£0.17* 0.75+0.16"
Arg 0.53+0.12° 0.50+0.15° 0.62+0.11° 0.59£0.15° 0.77£0.23" 0.79+0.21*
Pro 0.56+0.15° 0.59+0.17° 0.57+0.12° 0.59+0.14° 0.70£0.17* 0.74+0.13*

TE: AT B AR A R 3 7R 41 [RIAE7E (B35 25 5:(P<0.05).

Note: Different superscripts of the same row indicate significant differences between groups (P<0.05).

®71 FTRFE1THEERSE
Tab.7 The contents of 17 kinds of amino acids after the experiment
mg; n=3; X +SD

REFRZH treatment group

SR KAy iR E A AR A AR >50 pm >50 um <50 pm <50 um
amino acid S<FFT nitrification 4T assimilation  MHALIEIAAET  RRIEHRIET  AAEIRMET  RAEHZET
of flocs without of flocs without nitrification of >50 assimilation of nitrification of assimilation of
Screening Screening um flocs >50 um flocs <50 pm flocs <50 um flocs
Asp 2.05+0.24* 1.51+0.21° 0.63+0.16° 0.46+0.21* 0.32+0.12" 0.07+0.02°
Thr 0.99+0.15" 0.79+0.14° 0.37+0.04° 0.2740.05* 0.21+0.06" 0.13+0.03¢
Ser 0.76+0.12° 0.59+0.11° 0.28+0.09¢ 0.20+0.07* 0.16+0.03% 0.10+0.02¢
Glu 2.11£0.27° 1.80+0.22° 0.92+0.15° 0.77+0.14* 0.43+0.08" 0.24+0.07°
Gly 1.26£0.21° 1.00+0.25° 0.46+0.11° 0.33+0.04" 0.25+0.07% 0.16+0.07°
Ala 1.57+0.17° 1.58+0.21° 0.62+0.08" 0.51+0.15¢ 0.30+0.13 0.23+0.11%
Cys 0.17+0.02° 0.09+0.04° 0.09+0.01° 0.03+0.01°¢ 0.03+0.02° 0.16+0.06"
Val 1.1940.17° 0.95+0.19° 0.44+0.12° 0.34+0.06* 0.23+0.10" 0.14+0.03
Met 0.10£0.03* 0.10+0.03* 0.05+0.02° 0.04+0.01° 0.01+0.01° 0.01£0.01°
Ile 0.75+0.11° 0.55+0.12° 0.27+0.04¢ 0.22+0.03* 0.14+0.04% 0.11+0.02°
Leu 1.33+0.23" 1.03+0.20° 0.50+0.12° 0.37+0.07* 0.25+0.06" 0.15+0.04%
Tyr 0.50+0.14* 0.44+0.13° 0.22+0.02° 0.15+0.04™ 0.12+0.07% 0.10+0.03%
Phe 0.95+0.16° 0.71£0.16° 0.36+0.07¢ 0.26+0.07* 0.21+0.05% 0.15+0.08
His 1.22+0.09* 0.41+0.04° 0.23+0.04° 0.09+0.01* 0.15+0.03" 0.03+0.01°
Lys 0.72+0.12° 0.51+0.09" 0.25+0.10° 0.17+0.04* 0.13+0.02% 0.07+0.02¢
Arg 0.81£0.21* 0.65+0.08° 0.29+0.03¢ 0.23+0.05™ 0.12+0.01% 0.09£0.01°
Pro 0.84+0.15" 0.61+0.14° 0.26+0.05° 0.20+0.03* 0.01+0.01% 0.04+0.01%°

T AT bR AN 7 375 20 R AR 7E W35 25 57 (P<0.05).

Note: Different superscripts of the same row indicate significant differences between groups (P<0.05).
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S SBIRTREAREH SR
Tab. 8 The total fat content of flocs before the experiment
%; n=3; x £SD

x99 IRLEREZHAZEHE
Tab. 9 The total fat content of flocs after the experiment
%; n=3; x £SD

AL FRZH treatment group B total crude fat

AbFRZH treatment group BB total crude fat

ROTERHALIERIAAET

NS . . 2.92+0.17°
nitrification of flocs without screening
G ] £

AT RAE A F | 5 0140.23°
assimilation of flocs without screening

e k
>-50- pm ﬁMM’EFHﬂfFT 2.94+0 27"
nitrification of >50 pm flocs

B s
>50 um A I A T 2 050,17
assimilation of >50 um flocs
<50 pm fRALAE AR T 2 4420 23"
nitrification of <50 pm flocs

& £
<50 pm FMLAEF AT 2.504£0.20°

assimilation of <50 um flocs

R THEEEAAE AT

P . . 2.21+0.13°
nitrification of flocs without screening
Ko A IE A T 1.68£0.10°
assimilation of flocs without screening ' '
>50 pm fSLE 414 1.23+0.25"
nitrification of >50 um flocs ' '
>50 pm FfLIER & | 474025
assimilation of >50 pm flocs ' '
<50 pm G ALAEIAAE T 13420.21"
nitrification of <50 um flocs ’ ’
<50 pm [FMBIER 44T 0.99+0.25°

assimilation of <50 um flocs

T [RIFVEEE B ARAS R 375 41 6] 47 7E .35 22 57 (P<0.05).
Note: Different superscripts of the same row indicate significant
differences between groups (P<0.05).

T FIBVEE AR R 5278 21 16 £ 76 2. 35 22 53 (P<0.05).
Note: Different superscripts of the same row indicate significant
differences between groups (P<0.05).

x10 ZEARFARHRSE
Tab. 10 The contents of flocs fatty acids before the experiment

%; n=3; x £SD
AbFEZH treatment group

s 5 iR KAy Ak A K43 Rl Ak A >50 um >50 um <50 um <50 um

fatty acid &1 F nitrification #&{# F assimilation HAER M FYREREZMST  mERSAMET FILER&HT
of flocs without of flocs without nitrification of assimilation of nitrification of assimilation of
screening screening >50 um flocs >50 um flocs <50 um flocs <50 um flocs

C14:0 - - 2.45+0.51° 2.58+0.44° 2.13+0.32° 1.98+0.37°

Cl15:0 - - 5.04+1.15° 4.85+1.26° 8.57+2.19° 8.94+1.21°

C16:0 33.38+3.12° 32.09+4.11° 23.43+2.09° 21.81+2.11° 22.50+3.10° 21.70+2.44°
Cl16:1n7 - - 6.57+1.11° 7.90+2.15° 7.76+1.25° 8.06+2.36°

C17:0 - - - - 5.82+2.12° 6.64+1.77°

C18:0 16.80+3.17° 18.56+4.21° 10.86+1.16° 11.2242.12° 11.90+1.15° 10.31+2.12°
C18:1n9t 16.28+3.02° 17.91+3.41° 13.51+2.10° 14.06+3.16° 10.83+2.48° 11.12+2.36°
C18:1n9¢ 22.75+2.17° 21.70+3.19° 23.55+4.12% 25.38+4.71° 24.42+4.02° 25.19+3.11°
C18:2n6¢c 10.78<1.11° 9.75+1.24* 8.22+1.09° 7.45£1.13° 6.07+1.12° 6.01+£1.23°
C20:4n6 - - 6.36£0.18" 4.74+0.21° - -

TE: AT B AR A R 3 7R 41 [RIAE7E (B35 25 5:(P<0.05).

Note: Different superscripts of the same row indicate significant differences between groups (P<0.05).

3 it

31 AEZERANENREFLHZIG
HACE I AE T, >50 um 4 F1<50 um 476 A
RHAL LR EE . WA S Carvalho 4P
M Vlaeminck ZEMUR[E, o T2 AL H (AOB)
FIAH R £ A AL 4 18 (NOB) 73 A A 5, B/RY
2R AR AR S BHAS RS AL RV Lara 25 R AIF 5T 0,

Wt 22 UREAR A DB/, il T B I 2 A T 2 4
1k, ERERMRER, VBN R AR T
P40 T R P B9 R, TR ma A A A, (ER
Lara U500 (e YA FE—AESE, B
A A A 2R AT ] BE O R 52 4 Uk, AR 52
E PR 2 KRR IRR, BA A AR,
1115 ELAF A S AR BEAT Bl o AR A FE S5 A
2R T R 2R TR R A A G, T A AN A R AT R
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Tab. 11 The contents of flocs fatty acids after the experiment
%; n=3; x £SD
AbFELH  treatment group

e AOIIERSACAER]  RAMRR LA >50 um >50 m <50 um <50 um

fatty acid ~ A<fF'F nitrification &~ assimilation WEME&LT  FEESENT R EN &G T FABEMSMET
of flocs without of flocs without nitrification of assimilation of nitrification of assimilation of
screening screening >50 pum flocs >50 pm flocs <50 pm flocs <50 pm flocs

C14:0 - - 2.94+0.51* 3.50+1.21* - -

C15:0 - - 6.30+1.10° 4.30+1.26° - -

C16:0 32.54+2.01° 32.88+3.22° 26.57+4.12° 29.94+5.23°¢ 34.06+3.02° 35.98+4.41°
C16:1n7 - - 4.91+0.79° 5.74£1.13% - —

C17:0 - - - - - -

C18:0 21.02+3.19° 16.42+2.78°¢ 13.28+1.09* 13.67+1.31* 18.2442.17° 20.76+2.12°
C18:1n9t 16.25+2.11% 14.14+2.09° 13.09+1.67* 15.18+2.29° 14.96+2.42° 12.80+1.35™
C18:1n9c¢ 21.24+3.17° 10.80+1.24°¢ 18.79+3.11° 22.20+4.22° 19.93+2.38% 22.82+4.34°
C18:2n6¢ 8.95+1.32° 25.75+4.65° 11.99+2.11° 0.72+0.15* 12.81+2.43° 7.64+1.27°
C20:4n6 - - 2.12+0.52° 4.75+1.44° - -

TE: AT B AR A R 37 4 [RIAE7E (B35 25 52:(P<0.05).

Note: Different superscripts of the same row indicate significant differences between groups (P<0.05).

FEVS i 20 R A BB A0 AT (1Y) o AR AR5 465 SR T LA A
ANTRRLAR 1Y) 22 A ] B FE A AL 20 o o A I B
225, HARANTE 5 PR S A A P B YE A
YERR X Bl et s 25,

FLVER ST, =50 um HA1<50 um ZHAE
REMA L EFAEE, 5 Carvalho %A
Hong %S M40 M1, L4 ] el ik
PRI A S IR A B P AR K, ok TRk AR
LHTEA R AR LRI, St L, ARS8 [
EAE AT B ) NOL-N FLE, Al fg &
PR i ) SRR D

TEARWEF A, 2R PR AR X Al Ak S g ARk s
IDRCEERTE 3 I EP S 7 N AN N 1o
5 55 SN2 A B A S DX, 0 4 0 T R X2 A
FEA TR, BRAE AR R A SRS T A ) 2R A
AR TR, IR TR BT
3.2 AREKIENERE ISR RN

LA S B —AE 38.5%~57.4%, KA
HTE 20%~35%, JK58<20% , FERTE 20~25 ki/g!',
AW LE T ERB, <50 pm 4L HE A SR D E S
F =50 um 41, 15 RS Ekasari 2 Ik sc
HIIFR 5B AR, =50 um HHEA S =R E
<50 pm A HLER A A, xF HARHIESE, Mash

KA W (EPS)HY 41 i v] e 2 i M 2R 1 5 25 R
SR BOL R 1 e e 5 8 T T A JRORL
A KB <50 wm 4 AY BT R R IR A Y B
T =50 um 4, 45 5% 5 Ekasari 25O BF 57 45
B, FBoh = HEIR, HREASIE & & LR
PSR BT 22— 26 40 e R AR AT g2 R 5 &
LA RN, o T RS UL S A W B VR A7
25 MUK & B AE 28.30%~34.15%, X5 Tacon
2 DOVE P S [ JEC 40 0 9% 22 1T 43 0 R S ¢ K
(Litopenaeus vannamei)f)%5 %, Azim 21025
A Ju SR SRR — 5 Crab 255 i 45
JURPAS [ ) 20 B 35 72 22 A1, X b HA i 4R e, 42
Aty B 2 F AT R Y 2R TR K o3 S 3 R TR B
Tacon 2P, AR M S A1 P T O RLIK 3 45
EAREM A AR A R A G,
ZEIRFW, <50 pm A BRI & BT
=50 um 2, 5 Ekasari 251 310 Yk Sz 56 i A58 45
AR, Wilén S50 1 EPS 1943 th 23 52 i 2
REWTR & &t . XTHRHLEE WSS R, ATLUE L EPS
FEAEME— WAL A SR & /N R, B
MZ SR B A 6 Azim 25 18 EHLIE TG
N 3.23%, n-3 PUFA & H G IS A Ay
1.38%, n-6 PUFA i 25.81%. AR5 45 REH, R
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[ R A% 19 28 A HE R A R TR % i EAAAE 3 25 572,
Kaneda 215 10 B G 7 08¢ kg 22 P 114 i 1 1 75 4 32 4
WAERKBTBL . AL (A% AR D7 R ) AN 2 1 A i
SR . Moi S5 AF 5 2 B 40 T b AN 4 A0 g 1
PR 1) LU 91 5 R B A DG, A TR 2 RO s 1) A A
R W RR A 7= A o RLARAS [ AT RERZ W T 28 AT PN il A=
YIBEVE (4L, Abd Elrazak 2519 Kurihara 25147
N Petrie ZESIRIT 5T 2 BA 4 WL AT bl R 5
FFh A AZ 2R A i A P e 2 R A KRS R 52 )

Burford 251 Kuhn 250500 A4 042 A i
FER AT RN i 5 A WA R AN R &
A oG . BRI AR S5 i A W 28 A B B R M,
A REXT A RV 2 R A, Tu 25U
R AP A h S E I RER (2 % | RE
PEBA D) AN R 2 S B 2 B E | H AR
5 RO IR 53465 B 25 57 o
33 WHAUEAFHETHARUIERZEGETHARR
NN EBANEFIERN T

AR 25X AN R R A 1 22 A ML B o e T
AR FER, XGRS PR D BT 45 R
AR, TR A 2R A 3 IR B AR . Yan
304 i 1 gy 28 A v % EPS T LA B K thAs £ 1
THLA, BT RHICE GO E R R 5 i,
ANHERR TT RENs EPS W B it To AL o 48 i 1 R 2R
M,

PP AL BE S T, AS [DRi AR 1Y) 22 AT B R
BB T TR, EgE RS Schneider 4EPYANIZE
Fi 25 515 R 7E SR AR K TP S 3 A AR W Y
HE I REPE AR R B S RN IR U R i 4
WIHAFRF o HHEI0 J5 PR AT 2 AR S0 56 285 o) Wi 5
HMTE SR, HE T2 R . ik
YR BRI 43 3 e 1 J 2508 T R/ 2%
PFF, 45 R Y Schneider % PYAIZAFT I 45
SR, s S mT iR R R AR 25 T 2R A
AR ERE, IR R AN S AR S
RERREREYI T, MKy &R TR, TEASLE
W ORTEN 5 T T REXT =50 um 4H <50 um 4 /Y
P & 77 4 T 520, Abd Elrazak 2519 Kurihara
SN Petrie 25 R R AL S BE 255
N Jig F7 2 1) A 2 A1 25 12 . Burford 251971 Kuhn 25

SO R IE S SR, S IR U S R
FhI AN R A A O, Xu 255048 R R B 4L L
WM YR AR E TR E

4 ZEig

REAR R/ IR R B A AN R AL S8R A 2 3
SOME, XA R S SR A B R, kAR
BORH 2B ARG & 2 ] RESE e, MDRLAR B/ Y
LPIRLE A SR RE R . MO — RS AR M
R X RAE DA R, AT T f B AT T R R
FAE Mg SR AL e, AW 30 2o 98 2R AT R
RIAR RN AR BT 5 SR AL il AT
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Abstract: In this study, suspended growth reactors (SGRs) were used to evaluate the effect of floc particle size on
nitrification and assimilation capacity. In bioflocculation, there are flocs of various sizes; the size of the biofloc-
culation is affected by the aeration intensity and the osmotic pressure and the size of the floc is adjusted to achieve
the strongest water treatment capacity. Therefore, the differences between flocs of different sizes and their role in
water treatment are worth exploring. The purpose of this study was to investigate the effect of floc particle size on
assimilation, nitrification, and nutrient values. Three treatment groups were set up; the <50 um particle size group,
the >50 um particle size group, and the unscreened group. Under nitrification conditions, the total ammonia ni-
trogen (TAN) removal rates of the unscreened group, >50 um group, and <50 um group were (1.33+0.01) mg
TAN/(g TSS-h), (1.62+0.04) mg TAN/(g TSS-h), and (1.64+0.06) mg TAN/(g TSS-h), respectively; under assimi-
lation conditions, the TAN removal rates of the three groups were (2.83+0.08) mg TAN/(g TSS-h), (3.34+0.12) mg
TAN/(g TSS-h), and (3.52+0.12) mg TAN/(g TSS-h), respectively. There were no significant differences in the
TAN removal rates, nitrite nitrogen (NO,-N), nitrate nitrogen (NO;-N), and total nitrogen (TN) between the >50
pm and the <50 pm group (P>0.05). We also measured the dissolved organic carbon (DOC), crude protein, crude
fat, amino acids, fatty acids, crude ash, carbon to nitrogen ratio (C/N), volatile suspended solids (VSS), specific
oxygen uptake rate (SOUR), and other indicators. The total fat content was higher in the >50 pm group and the
crude protein content was higher in the <50 pm group. Our results showed that the floc particle size had no sig-
nificant effect on the nitrification and assimilation reactions; under different reaction conditions, the floc particle
size affected the nutritional value of bioflocculation and it also affected greatly the microbial community compo-
sition. Our results also showed that sieving might have had some effect on the flocs. This effect was greater than
the influence of the different floc particle sizes. Sieving may have enhanced the microbial activity in or changed
the morphology of bioflocculation. However, structural changes in bioflocculation require further verification. We
conclude that the particle size had no significant effect on the nitrification and assimilation reactions and had a
significant effect on the nutritional value of bioflocculation. This study has the potential to effect changes on the
management of biological flocculation systems. The effects of floc size on microbial composition, nitrogen con-
version, and nutrient composition should be studied further.
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