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Abstract: The partial nitrification sludge was irradiated by ultrasound, and the effect of irradiated
sludge ratio (0, 40% , 60% and 100% ) on partial nitrification was studied by adjusting the aeration
amount. The results showed that under the impact of aeration amount of 1.6 L/min, even if ultrasonic
irradiation was added, the destruction of partial nitrification could not be prevented. After the aeration
amount was reduced to 0.8 L/min, the ultrasonic irradiation group could quickly recover partial
nitrification within 5 days. After increasing the aeration amount to 1.2 L/min for impact, partial
nitrification could be maintained only when the irradiated sludge ratio was 60% and 100% . In these two
stages, the NO, — N accumulation rate with 100% irradiation ratio was the highest in each reactor,
which was (81.4 +2.0)% and (72.4 £3.3)% , respectively. With the increase of the irradiation
ratio, the activity of nitrite oxidizing bacteria (NOB) decreased and that of ammonia oxidizing bacteria
(AOB) did not change significantly, and scanning electron microscopy showed that the Spirulina

decreased, while the ratio of coccus and bacillus increased.

E¢UH: ERAARFESHBIE (51868025); IA&EBARFESHETIE (20181BAB206038) ; THAEAHR
ECIFEI RS FBIAE (YC2017 - S309)
BIEEE: KBE E — mail : zyc@ mail. jxust. cn

.28 .



www. cnwwl1985. com

T KB kAR s AR AN AL 0 H R

#35% H9M

Key words:
NOB activity

ultrasound ;

rate ;

SRR R E MR T s B A R
M NO, - N A4kl NO; - N i 72, 5
Kb 3 2 B AR R ALY B . 5SS T
FIFG R RAL RE RS 1 29 25% HE A& /b 40% T
TN AE, A R R R

IR 5% 4 22 1 0 A il A 42 0 7 12 240 1 7 Bk
Ffo SR L BE 4 i i, 75 B R OR R v 1R (31 ~
33 C) BRI (11 ~ 15 C) RS I # ik S5
SRR AL BEREIR 5 SR AR 48 ( DO) 42t Ik, 7 2
{fi DO fFF1E 0.5 ~ 1.0 mg/L LUl 0t £k 421k
B (NOB) i1k, 24 DO e i i 5 6] 23 it NOB )37 1k
PR, ST R AR T KB HRIT DO R
A5 %G TR RIS s SR PR B 4 (FA) 3 i
NOB 2% FA Bl = 423 i e 5 SR il AZ0 52 %5
PRI, 754 [ R REKE NOB M R Ze v i i1
BATERE A5 SRR A B R . B IR R
— Tl (g S R A T 3 R B B
U e 5 38 1 3 1 NOB 3% 1 9 1 R 4 B AL 1
(AOB) HPESC UG AR A AL . H A8 A DA T
SRR A ERRIF T 2 2, JH v 75 30 8 R 95 908 L g1 S
R B IO P 15 K AL B e g — A TSR, R R L
1) 3o 0 BN Hh A0SR, 3ok v WO 9 K e R, 28
SEALFFORFBEAE . i, WAL 7E SBR A%
Hh AT S [R) B0 7 7 8 35 U8 LK 38, RS
W 6 5 0 A9 AR A P S

1 M5 %
1.1 K

A5 e I H He 75 K Ab BT UNITANK 2 )i
it , MLSS 7 1 860 ~2 120 mg/L, MLVSS 7 1 260 ~
1 550 mg/L, SV, h 20% ~28% ,SVI 7£ 108 ~ 145
ml/g 2Z[f],

1.2 EEMELTREAYIML

fEAHIAY 10 L SBR i il A0 58z
Fioke sk s R A A5 e, 6 AN TR K, #E 7K
COD NH; — N_TP 4513 300,60 .6 mg/L, & it
NaHCO, B35 % pH {HN 7.5 ~8. 5, 38 i 23 i 4
FRKIRTE 25.5 ~26.5 C, i&f1y=NnE 1 FioR , &
KIABAT 3 A A, BB B RS i 8 L/min, J
IV 7K 3R 50% , B T R o 014 6 1 35 e R HE

partial nitrification ;

irradiated sludge ratio; NO, — N accumulation

KB B B 75 R SR A THEE

10 60

min min

mkk mEHE BB B ok ofE

60

min

40 10 60

min min min

E1 RREBETHR
Fig. 1 Operation model of SBR
1.3 BEIKKRESE

TR ol JY88 — TIN A5 3k 2 i R A= 2%,
WA 20 kHz, fie KRR 250 W, 5L AR 6
mm R R P AR K AR A B TS e B AR D
HEATHR IR B TR R e AT R 29 1 em,
1.4 RK@eH*

EHUGFEMILIS e T 4 411 L %) SBR LW 78,
PEAK R AE 1T 25 15 R YL BEAR A . 7R s &
B B A 78 7 AR B, Hod 1 AN IR AT A R A ERLAE Sy
XTRE, 3 A0 3 M R4 4 R AL PR 4 BRSO L4510 331
1 40% 60% 5 100% , 75 8] b JE R 24 h, 7H R
25 R R ] e 20 R A U 5 v e o ) B A
ZHc 4354 0.05 W/mL 1 20 min,

1.5 M=EFHE

DO .pH {ER ] 903 pH/DO 73 Hr SRS s MLSS |
MLVSS >k fl# & 50 5 ; COD \NH,” = N .NO; - N
NO, — N 4351 5% FH P 38 5% P I A v 48 DGR 43
JCREVE AN OB EER: N - (1 - Z4) - %
FCREEEA 4T s AOB Fll NOB 1 LY #8480 3 % ( SOUR ¢
H1 SOUR yop ) R H SCHR [ 13 ] rh oy i 125 15 R B A8
K XSP - 13CC A=Wy i icse ANl A LA
2 #R5it%

2.1 LM BTSRRI

A/O 22 8538 A7 4 5 B R s Ak B9 A R
PRI R R ERE M BBk 4 O i SECIR AR N, NOB
F. AOB T3 B8 KK piy it [ 0 A2 3 11, B 25 )3 7%
FIANWTZ 1T, AOB 435 P 7 W 48 5% 1] NOB 715 4 3%
W B, e S BT NOB At i), M TTRR &0 L1 &
R zE R AL oy BT o BTk T IS TR R R
Ngs IR A0 se B s Tt AT 9L, 9k )5 i s
I8 MLSS 4y 3 400 mg/L 2247, SVI 3 125 ml/g 7

.29 .



F35% #oMm

b OE 4 K HE K

www. cnwwl1985. com

o RONas AL PRACR N 2 7w,

60

+NH;-N - NO-N
+NO;-N

)
2

COD

HK R B/ (mg - 1!
- D W &
o o & &

(=)

t/d
a. HKW B

1%

Lo NH-N B
= NAR

t/d
b. NH:-N % %% &% NAR

B2 A0 YL H HKKE
Fig.2  Pollutants removal and NAR during alternate A/O
operation
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Fig. 6 Microscopic photos of sludge morphology under different

irradiation ratios
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