T Ak Kk 2 % R Vol.51 No. 8
JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Aug. 2019

51 % 48 MR BE
201948 H

DOI:10. 11918/j. issn. 0367-6234. 201805039
16 FE R S SBR B i 0 A5 40 S 40 18 4 i 75 7K
kAR FESLF L0 WL EFE W, xR

(LK Rk K BRI A T AL 5T HE G S0 2 (LRt Tl oR27) bt 100124
2. ST K B U5 R PG ] 2 B 5 S 2 (R R I Tk R7) | /RS 150090)

W OE: ONEAEFTFTARTEB AT R, R LR EHA, R AET (17 ~19 C), %A SBR R £ 5 # i
AREFMEMEYRBIRT R, GETFTRKAGBTHARRATHR. EREVN, BAB N BAEYRBHLTRE
27T AW ERTUNEIN A ET AR, BALS(TP) REREXE 1 mg/L UT, REKFHE/RE COD %R E (App/
Apcop) T ] 0.3 K BUHT 90 min % B A (500 mL/min) , J& 120 min {5 5 (200 mL/min) B9 4 Z B R EATHE R, 7 U LR &
ARE(Ry) A0 BKE 90% M b, Taiesh & (NO, —N) i &3k 5 2| 10 mg/L, B it TP & COD i k2 5l k5 #£ 0.5 A
S0 mg/LUL . B T % B AT A A /2 A 1200 um T FHZ] 1090 wm,SVI {8 M 32 ml/g K1k 2] 29 ml/g, & 4 5 % # th (PN 5 PS
B 2.0 B E] 1.2, 7575 K B & 5 BUFUR AL E 0 Bk /N, (B 07 88 (R FF 22 1 000 wm DL b, B B0 3K 45 329 09 U0 [
fie. KRB R4 E R A7 A LA SEI IR g Fr A Ab, Bos R IR 3k 5] 95% Ry, ik £ 90% DL b, HLBUR M Ak AU

KEWR: EFFTA RS EHAHBERR,EHRERRE

hESEE: X703.1 XERARERS: A MEHS 0367 -6234(2019)08 - 0001 07

Domestic sewage treatment by partial nitritation and phosphorus
removal granular sludge in gradient aerated SBR
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(1. Key Laboratory of Beijing for Water Quality Science and Water Environment Recovery Engineering ( Beijing
University of Technology) , Beijing 100124, China; 2. State Key Laboratory of Urban Water Resource and
Environment (Harbin Institute of Technology) , Harbin 150090, China)

Abstract: In order to remove total phosphorus (TP) and organic matter in domestic sewage and achieve partial
nitrification, an enhanced biological phosphorus removal granular sludge, which was cultivated with synthetic
wastewater at room temperature (17 — 19 C), was used as inoculated sludge in this study. The effect of
phosphorus removal and nitrosation on domestic sewage was studied. The experiment showed that the phosphorus
removal of the granular sludge could be achieved through 27 d cultivation. The TP concentration of effluent could
reach less than 1 mg/L and the TP release in anaerobic stage App/pcop removal in anaerobic stage (Apcop) could
reach 0.3. The change of the aeration methods could make Ry, increase from 0 to 90% in a short time. The
concentration of NO, — N reached 10 mg/L, and the concentration of TP and COD in the effluent were kept below
0.5 and 50 mg/L, respectively. The particle size decreased from 1 200 wm to 1 000 pwm and the value of SVI
reduced from 32 ml/g to 29 mL/g. The ratio of protein (PN) to polysaccharide (PS) dropped from 2.0 to 1. 2.
Although the particle size slightly decreased due to domestic sewage, it remained larger than 1 000 pwm and the
particles possessed better settleability. Thus, the adoption of high and low gradient aeration can achieve phosphorus
removal and nitrosation with the removal rate of TP reaching 95% , Ry, reaching over 90% , and the particle
performance remaining stable.
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KA B FRATE M PR R O S R A, % 32K
MO BRI AL A B B A R
TLR F R ER R BOR M E B IR E 2R, %

WiEHEHE: 2018 -05 - 12

EL£mA: Jbnthi 7 4RI H B H (2014000028833TD02 )

fEE®E N ik AR(1938—) , 5 WA S0, = TR R bt
Z &(1976—) 2o H8% , A S

BEEE. & & ,lidong2006@ bjut. edu. cn

BRi5 K s o R LR R T AR B
FUT 55 ARG AR T 20 R A AL S s Ak A
PR SE MU AL, 15 /K AE 253 W1 D0 5 AF AR BR DA A2
MIBLR , T BN FTRR JFR S8 AR T 1 LB, (8
BAT RGN, T AR A5 X A SRR T2 (I
s fl + R AL .CANON %52 730) 34T T F5E. A
AR AL SRS A, 8 SR IR0 SR IR , BEAS fi
P T 5K R U 2 B R 5 A AR MR B T2



<2 MR BTk

2L 2L
F F

K Eibd 551 %

(EBPR) I FH 5 W 1 BB 6 72 IR A/ 448 (A/0) 1Y iz
PR T R RS B 22 B A ALY, P HERR R A
TSI S B AR . A A R TR
4 m EBPR BITHEAERS SE RIS K COD J TP fy 2
B, [ RERS REACA AL X B 37 R 2 0 52 ).

AR DL 0T, WS 4R Tl A AZ0 BR
W+ AR T 2RI A W I5 K iy NP g2
B AT A0 T AR T SR B , o B 1
Tob P MR S R T R L ALk 2 5 K 4 45 76 0 fiF
FRERIYE. SR, H AT EE X T 15 B 0 A £ 19 BF 9 3¢
D I SR A0 TS T ARG 15 K g Ak
FA: b, A G IE S SR ek B SBR 2 I A% SC R
T AT KRBT RS AL, X S BRBE gt T2
5 URHS A ZOR. 2 K BT I ) 75 5 S B R
T UL 35 U PR G B A TR M R 1 i o
T LA LN 18], 3B — VOB 9 6 A, R334
JN R AR

AR TARBR L LA 35 35 K, XoF B B F A 1
WUk A TS 38 2 2 A C K 85 7 09 o Ak AR ) 5
UKL U8 , 8 A SEBRAE IR 157K, SEAE 16 57K EBPR

El’ﬂ JE Bl WS BRI BB S WOR AR AL 1 5 PR OB

<7 2 S BB — O A A A 9 75 K IR W I i
ﬂc RITHR LI SRS e COD K TP LR IEAH
PN FHESZE , 6T J0RE 010 ) A1 3 5 40 (EPS) |

DUREPERE 15 U B B A 0 il i A AT, LU
IS4 Bl IV A A U A S B TR P A N IR 2

1.1 XBREBES5EITHE
S SR HUH A LB B ) ALY SBRS I % ,
46 cm, N2 15 em, f AR 6 L.l ol fid HEHLE
ﬁ}’ﬁ’ﬁ: [ A SR A A0 10 em HYBES AL, 138
AR A T R
PN #i B R Y im A7 4 A JE 0, B4 R
6 h, {335 10 min #E7/K, 2~1.5 h R4, 3 ~3.5 h &f
4,3 min YLIE,10 min HEK, HABY B R IH & B Bt
FEA BN AE Z R ST AT, AN B AT AR
pH REFF# ], ek LR 67% . fF 48 45 9 RT 10 min
FESEMTWRTE Y 1/3 AbHEH /K TR & 200 mL, 45
15 UeHE (SRT) 2 30 d. BARzAT LAtk 1.

*1 RMESFZETIR
Tab.1 Operational conditions of the reactor
WhEs 6715/ i N L1 AN i L1 VA e i 1114 RS PLVERT[R]/ DO/ SRT/ TB/
="
min min min (mL-min~") min (mg-L™") d d
I 10 120 180 500 3 3.0~6.0 30 1~30
Il 10 120 200 500 3 3.0~7.0 30 30 ~45
4.0~6.0
11| 10 90 210 90 min(500)120 min(200) 3 3.0 4.5 30 45 ~73
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Tab.2 Water quality of domestic sewage
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Fig. 1 Variation of TP,NO, — N, and NO; — N concentration
during the process of operation
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and nitrate nitrogen during typical operation
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