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Abstract; The sludge was irradiated by low intensity ultrasound. Variations of nitrite accumulation
rate (NAR), nitrogen transformation, specific oxygen uptake rate (SOUR) and sludge properties were
investigated, and the effect of temperature shock on partial nitrification (PN) enhanced by low intensity
ultrasound was explored. The results showed that PN in the control group was disappeared after the
temperature increased from 18 °C to 28 °C. However, the NAR of the ultrasound group remained above
90% , indicating a stable PN was achieved. The SOUR,; of the control group and the ultrasound group
were 3.76 mg0,/(gMLSS « h) and 3.80 mg0O,/(gMLSS - h), respectively, while the SOUR; of the
ultrasound group was 3. 95 mg0,/( ¢MLSS - h), which was significantly lower than that of the control
group [7.90 mg0,/(gMLSS - h) ]. The sludge volume index (SVI) of the control group increased from
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200 mL/g to more than 500 mL/g, indicating sludge bulking occurred. By contrast, the SVI value of the

ultrasound group was maintained at about 200 mL/g. Scanning electron microscopy (SEM) showed that

ultrasonic irradiation increased the number of Brevibacterium and cocci of the sludge, and the activity of

ammonia oxidizing bacteria ( AOB) was improved and that of nitrite oxidizing bacteria ( NOB) was

effectively inhibited. Therefore, temperature shock resistance of PN could be improved by low intensity

ultrasonic irradiation, and stable PN was maintained.
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Fig. 1 Schematic diagram of SBR device
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Fig.2  Variation of NAR and TIN

552 BrBe(48 ~87 )izl 28 C, T i
P20 B X PR T 11 5 78 A AN 3 7, S B0 B 4
FIER P AR 48 ~ 52 KA NAR 43 5| FEAIR 2 70% F01
80% ., Wit A= Wb v R A 558 (038 N, FE S 53 K
Ja UL NAR BT R 2 95% , Hi 7K TIN ¥k B
RIBGERFTE 35 mg/L 247, IR EEF - Ja , % R4 Y
NAR ZBH#IFEAK 2 50% LI T, H7k TIN ¥ i 455 76
40 mg/L DL b ABFESS 74 R)g i T R4 5 REZIK,
SAEALRE 1 ES , K NO; — N vk B et T [,

S5 NAR %87 1 T+ 80% LA I, Hi7K TIN ¥R & 15
5 80 KJEHigE ETFE 70 me/L, N R N 28 A
TCI A ER . iR B 18 C Fhm & 28 C L, {2
HET NOB (36 1, I A 1 B/t SR S R ag 1T X
AL NOB & 4 , PN e X B ZH A NAR BT T
B, SRR AN AL RGBT R, SR, FE IR AR T,
TR IR SR BEAS A UM ) NOB 35 1 , (5 1518 7 4.
REMSZERERE M S AR A AL, IF FLAS AR/ AR
TR TN, WA T LR AL A K E
U RS KB T IR 2R BN RS
e, XA A 40 B AN SRS AL R A7 eSS DU . R, A
RIS 0, 6 L K AR 15 PRI, JCIE AT A R
TRAVE, S8 K TIN e Rese B, R JmRem ik
PEMEIR . T P I8 R A0 5 55 H T T 220K TR R 22
WSR2 R 2 kg ) (i EPS 340 R, T RS 1A =2 ]
AR AF LA PR 2 A B, S I M LR R R L b K
AT IRIEAK , RAE T VAl 1k B X R A R R
2.2 REFEUBER
S0 2 B AL A TS LN 3 TR o

_70r - NH;-N
T, 60r 4+ NO~N
éﬁ 50 NO;-N
E 40
2300 4 b e,
% 20 & A HK XA “ A w
= 10§ !
Yt e i i
0 10 20 30 40 50 60 70 80 90
t/d
a. X IR
= 50¢ - NH,-N
; 101 - N()g—N
NO;-N
£30 ety
2 NN A BT WA A
X
= 10} Dol
= ,
il WO 0 il ke S S
0 10 20 30 40 50 60 70 80 90
t/d
b. B4l

3 NH; -N.NO; - N.NO; - N H7kiRER T
Fig.3 Variation of effluent NH; —N, NO, — N and NO; —N
concentrations

51 B (1 ~47 d) W IRA A B A ALRE AN
W , K 2 Ak B S T REAIG, K NO, — N
JEAE R R F TN fE 4E R AE 25 mg/L 24T, K
NO; - N ¥k E4EFR7E 10 mg/L /47, NAR 4E 4778
70% oAy s BB A 2 7K NH — Nk B2 2 i e IK 22

e 22 .



www. cnww1985. com e

Wb, 5 0B P AR R AR B Ok AR B4R AR AEAL 69 % vl

#3545 %19H

0.58 mg/L, 7k NO, — N ¥k EERE AR |- ThiE i
JEAEFRFAE 30 mg/L A4y, 7K NO; — N ¥k BEAE4¢4E
5 mg/L 547, NAR 43575 85% fidi. DA L4553
WY, P R R PR A AR R AR A A

552 B Be (48 ~87 d) W RALL M /K NH, - N
WEZ W T 2 60 mg/L, e v N NH, - N
TeER A RCEAL, K NO, - N YR B WL E S
mg/L 7c47, 117K NO; - N ¥ B 4EF5 75 10 mg/L LA
b A SEHLNO, - N AR R, a0 2
WU s 8P 2117 ok NH, — Ny BB i 7t = &2 10
mg/L Fifif5 #a TH 8, 117K NO, — N ¥k B2 2 i f 1K
FFRRETE 25 mg/L 224y, 7K NO; — N ¥R H 5 =
B 5. 83 mg/L AR ZE 0. 64 mg/L, NAR 4 4 7E
95% Fiti . AR (AMO) 1E )y AOB #4744k
YR DR , 5 M 5 H AKOK BB DI ARG . ik
2 N RT3 R 14 A I A B T 3
AMO fyi5PE, HIREE M 18 CHHmF| 28 Cla, @A
BT AMO 19 42 2 18 FH o 55 , o 15 18 A5 20 1 s 7K
NH, - N T m . LA Egs R, 2 v s
i 18 CHE & 28 C g, X HRZH A R fL R Ge 2k
Fo, TR A A SE B T AR R R IET T,
2.3 AOB FONOB j&HER T

SYAITESS 42 F1 65 K& AOB 1 NOB 7E i
TREET A YE, S5 R R A H 18 CH 2 28 C
J&i , SFREZ () SOUR o H 2. 03 mg0,/ (gMLSS - h) 34
KZE 3.76 mg0,/( gMLSS + h), SOUR,,, H1 7. 71
mg0,/ (gMLSS - h) 1% 7.90 mg0,/(gMLSS - h),
AOB F1 NOB (W {5 PE43 B3GR T 85.2% .2.5% ; i
A SOUR,x FH 11.75 mg0,/ (gMLSS -« h) Jii/NE
3.80 mg0,/( gMLSS - h), SOURy,, H13.71 mg0,/
(gMLSS - h) B&fg K 5] 3. 95 meg0,/(gMLSS - h),
AOB JEPE/NT 67. 7% NOB JE WA T6.5% .
BT AOB FI NOB G F#1E 22 7 , AOB 1 NOB ff
o 38 U BE AN ], AT TS P B TR BE Y 8 Ak A AE 2
St TR TR i, X R 2 FEE 7S 4 9 NOB 3
YaBa K (BN IR ZH A9 NOB 35 1 Wi 25 8 TR A 4, 0
TSR AR Y AL R R, S B AR AL B R o Lin
2w NS R S SR R R A AR R, AN
TS Al A 0 X 8 P O B T 52 P AN ], NOB. 1]
BT B P R B Tl A2 PR 55 . B P R R RS
PR BE A5 T, NOB (135 1 24 32 SN A R . 25

b TEWRR B A5 R, S SR R {2 E T AOB
T MERIEHE] T NOB JF44: , T SC 30 T A 1 e A
fiffk
2.4 SiRHHETH

15 YR TN BE 0 - I 52 1 25 26 A i A 1) S B0 0
T Mk, HoA V5 U8 45 FR A8 B0 (SVI) J2& 52 1) K2 I 2% it
EIBTTEESE . MIMREGY (EPS) EAEFFRIA
B A T I S Ak oy AR A LY, DE 5
W], EPS Z 5By, SVIERLEOR, 15 Y i TR 1
Bemtias " L T 4 4k R 1 TR 2 0 A Y
Ak, ATEN, MUK 18 °C B, X BB 4 FER A 41 1
BEERT . Z WS B R FRTE 10,20 mg/gMLSS
DLPN 5 YRR T & 28 °C i), %o BB 4 14 3 11 L &
RSN, i ik 3 89. 10 mg/gMLSS, B & & T8
A (R o SRR 30 mg/gMLSS Z45) , X R
R P A 22 W X SN T S R 7E 8 mg/
gMLSS it

2 X} e
B 4

100}
60}
40t
20}

HAE A

40
t/d
a. A
2 X} i 4
O

50
t/d
b. Z ¥k

B4 BARMSESENTW
Fig.4  Variation of protein and polysaccharide contents
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Fig.5 Variation of MLSS and SVI
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