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Impact of Hydraulic Retention Time on Performance of Partial Nltrlficatlon

Granular Sludge in Continuous Stirred-Tank Reactor-

WANG Jian-fang' >, QI Ze-kun', QIAN Fei- 3; 1" | LIU Wen-ru'* , ZHANG Jun“'. WANG Wei“,u-SH.ﬁE'I(f Congt
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Abstract: The, effects of different hydraulic retentlon timé' (HRT) on short- Cut rﬁ‘trlflcatlon granular sludge were™studied in' a
contintious stirfed-tank Teactor ( CSTR) by malntamlng stable influent ammonia nltrdgen load. Particle size distribution, extraceﬂular
polymeric substances{¢EPS) , and functional bacterlal kinetics were analyzed. The morphology of granular sludge, the performance of
the (}gTR' and the activitysof:functional ml(roorgdmsm> Were. mve_§t1gated The high throughout sequencing technology of MiSeq was
emp]oyed to analﬁe the structure of the micrebial communityim %ludge The results showed that the ammonia nitrogen removal rate in
the reactor was gradually increased from 80% to 95%, and the nitrite accumulation rate was always over 85% when the HRT was
decreaséd from 4 h to 1 h. Particle size distribution of granular sludge was greatly influenced by HRT. The mass fraction of granules
with a diameter smaller than 0. 3 mm and larger than 1.6 mm was gradually declined, whereas the mass fraction of granules with a
diameter between 0. 3 mm and 0. 8 mm was increased when HRT was shortened from 4 h to 1 h. The dominating proportion of granules
with a diameter between 0. 3 mm and 0. 8 mm reached about 50% when HRT was 1 h. The impact of HRT on the activity of functional
microorganisms was studied, and HRT activity was found to be closely related to the size of granular sludge. Proteobacteria were
dominant in the system. AOB enrichment was represented by Nitrosomonas, which was more than 56% . Shortening HRT is beneficial
for the enrichment of AOB.

Key words:; hydraulic retention time ( HRT ) ; partial nitrification granular sludge; particle sizes distribution; high-throughput
sequencing; microbial community characteristics; continuous stirred-tank reactor ( CSTR)
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Fig. 1 Experimental apparatus and process scheme chart
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Table 1 ~ Operating conditions and parameters in CSTR

KINFEERIFE] IBATIE] PRAR AR
/h /d /mg-L~! /kge(m®+d) !
4 1~30 500 3
2 31 ~60 250 3
1 61 ~90 125 3

K HI B -NaOH i AT URLTS I8 EPS BUTRH,
I PRI -G T CHE 1 Lowry 14591052 26 14
T (PN) AT 24 (PS ) L4 9 9 ik J00RLYS V8 LR
HE AR AR

SR PV 430 0 R 8 RS 4347 5 B
S e U R A5 JE AR Al , 22 0. 9% NaCl X
SRR RUGHEI AL R 2.5, 1. 6542508 il
0.3 mm F 53 FE A7, Btk % 0 19 1k B4 1 3 TE P k. AR
B S 450 X 10 T o (o i -
1.4 DiREHIEh P A€

5412 i ke AR K B IR S B AR S
S 0 5 9 LA o 4 L SR B
o3, DAFRARAF S AR EEH0 2 0 273 . Ry v
WO E A 2 g RIS 2, 48 0. 9% NaCl IR
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WL MR T 2 h. W) G NH N VR JE 150

mg- L~ Ho Al 43 5 f i s K AR TR, pH = 8.0, 7K
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W E KBS bR, I LAR Heo Ry,

NH, -NHC PR HE % mg- (g+h) '

w(NH;-N) == Ac(NH;-N)/(At - MLVSS)
(1)
NO, -NH EFH R mg- (g-h) '
w(NO;-N) = Ac(NO;-N)/(At - MLVSS)  (2)
NO, -NH BEFUH R mg- (g-h) '
w(NO;-N) = Ac(NO;-N)/(At - MLVSS)  (3)

1 Ac (NH; -N) (Ac (NO; -N) #l Ac (NO; -N) 43
S48 KR BB A PN, B3 R NH, -N | NO, -N Al
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BRI, g L' 5 A 5 SHUE 2 4Pk A8 Ak 1 B 1]
Bt ,h.
1.5 B iE il e o A

£ HRT R B 17 454 F RO h 2 AR AR
BIEYERTG IR, R FastPrep DNA $2 B &
i 55 4 40 DNA. FH 16S tRNA 2 [ 5| ¥ 338F
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WORIPE I 2. 24 HRT =1 h i, B8 7E 0.3 ~0.8
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Fig. 2 Size distribution of sludge in CSTR at different HRT
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Fig. 5 Nitrogen transformation behavior of short-cut nitrification granular sludge in the CSTR
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