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Intensive Test on Nitrification of Aerobic Zone of Biological Denitrification and
Phosphorus Removal Process

REE Z[EE (RAFXFRBIAFR, LE  200092)
Bi Xuejun Gao Tingyao (Schoo!l of Environmental Engineering,
Tongji University shanghai 200092)
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Abstract When the suspended balls of high hardness polyethylene, the suspended biological supporter were put
into the aerobic zone of biological nitrogen and phosphorus removal process, function of nitrification could be en-
hanced and the efficiency of nitrogen and phosphorus removal were increased. This m=athod could prevent the sludge
to be intercepted by the filler. Under five kinds of'operating mode conditions, two sets of experimental equipment,
parallel contrast experimental result showed that t:c fiiliag dentiiy of suspended balls in the whole aerobie zone was
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10% ~ 15%, removal rates of TXI7 was 98.2%, of TN was 86% and of TP was 91%
Key words: Bicloyjical danitrification and phospnorus removal process Nitrification
Suspended bhiological supporter Intensification
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Table1 Quality of influent in test period

COD,, BOD: NHi-N TKN TP

600 ~1200 200~ 500 30~90 40~100 4.0~18.0
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BHALR, EUREMERERN 77.4L, A,1A10
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RIEEE SR R B R A B AEX sty
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Table2 Physical characteristics of the suspended balls of high hardness polyethy lene
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Figure1 Flow chart of test system

UG SR, SRR B KT R TTRD R K X A
KA, WK — B EEK, K BRI
A, BB G R R E L, TG i KA R Tt
HEARKRE, REEEHFARXAFLERS, RE
B, R BUR AR .

AR AV RIS SR, BEETH
FREUTHAC B RO K, W Ab SO TE B AT, SR TR AR BT B
TESF EBR 5 2 BRBLAUEDR), AR BT A G R 1 R B
Bk LAEREE, MHREN 2N g AR 8%
HOER, BR X BRAEVE SR EE, 8FEEEET
LATE R B Se iR AL =,

BN RTERR M A (R 5 19 530 A BB MR,
HRIRA B S HF, ¥ DO £ 2.0 ~ 5.0mg/L Z [A],

£920d 5, R X BIR/NERE 0 R R R A K K
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3.1 COD W £B

STFAREHELZ 2, FeTETE X BAMEA
FEE, AR KIS F4FT, COD ZBRFEX &L 90%
b, AR LSLR COD B EREMAR K,
3.2 WifkUige

ATZRGEEFEXBBENSREBER L R
ER M REFEEMV BRI LA LB R %
A, S —. Z LA WA FAT X ik 58 U iR 45 HI7E
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*3(a) BRBIRSY (METHE)

Table3{a) Parameters of operating mode (Average)

T K EMmE MLSS BRiEH HREUEHE

= = P~y
GREHRE HRIAE AHENA P TKN

2 /\é e, ) 2) —_— A S—
pe A0 myL) (meL) (mL/p) maam ) [MeP)/e [meN)/g Tkg(CODYTan oy
Vs$)] (VS md]
- 1 24 3.0 1942 154 40(1/2) 30.5 88.8 1.83 1/139.0 1/14.4
L& 2 24 3.5 2014 99 31.0 108.1 1.83 1/139.0 1/14.4
- 1 27.5 3.0 1671 239 20 55.0 95.6 1.94 1/71.1 1/11.9
T 2 27.5 2.5 2048 107 41.9 76.4 1.94 1/71.1 1/11.9
= 1 32 3.0 3125 163 10 49.8 89.7 2.40 1/139.6  1/19.3
IH 2 32 2.5 2507 148 20(1/3) 44.8 99.4 2.40 1/139.6 1/19.3
% 1 32 2.0 2804 178 10 43.3 96.8 3.08 1/59.4 1/14.8
iR 2 32 2.5 2604 108 200(1/2) 50.8 115.8 3.08 1/59.4 1/14.8
%A 1 26 3.8 1727 98.4 10 30.3 87.6 2.54 1/64.7 1/9.4
TH 2 26 3.6 1705 99.7 15 33.1 98.5 2.54 1/64.7 1/9.4
1) K J BRI 8t B 5d; YR BHCCE - - = T 2.0, B, T LA 3.0,

2) 455 PO RO R R A BUL I MR B L, S M LB Bt i,
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76.1
86.8
87.4
95.0
97.6
94.6
97.2
98.6
89.4
91.0

TP

ok ik EBREMG)
1.05
0.58
1.1
0.45
0.14
0.31
0.48
0.25
1.39
1.18

4.4
4.4

9.12
9.12
5.73
5.73

17.3
17.3
13.1
13.1

74.2
54.5
77.7
71.3
78.8
65.5
83.8
81.2
86

83.7

N

#HK K EBREG) #Hk Bk EBREWM%

8.78

10.9
19.4
12.1
15.6
14.3
11.2
13.0
12.6
14.6

42.6
42.6
54.7
54.7
41.5
41.5
69.2
69.2
89.8
89.8

94.4
60.6
95.8
76.4
95.4
82.7
90.8
85.1
98.2
97.7

TKN
2.4
16.8
23
12.8
1.9
7.2
6.4
9.8
1.6
21

42.6
42.6
54.7
54.7
41.5
41.5
69.2
69.2
89.8
0.72 89.8

1.0
0.22

3.33 0.32
3.33 0.05
392 0.87

PO;-P

gk K ik
4.54 1.0
454 0
4.80 0.1
4.80 0
3.92

0.63

3.08
0.15

£.23
0

0.37
1.48
1.03

NO;-N

K
0

0

®3(b) ABER (METFEHE) (mg/L)

Table3(b) Results of test { Average )

9.52
2.14
6.84
4.03
4.65
2.86
9.45

11.6

NO:;-N

0

96.2
52.6
98.6
79.5
98.8
85.0
87.2
75.5
99.6
99.2

NH-N
1.3

35.0 16.6
0.84

38.6 12.0
0.50
6.30
4.44
8.54
0.31
0.60

35.0
38.6
42.1
42.1
34.8
34.8
75.3
75.3

94.9
93.7
96.7
95.6
96.5
96.5
97.4
96.6
94.0
93.6

CODb
Bk ok XKBREG%) #EK K EBREG) MKk HK

611 313
611 38.7
648 27.0
847 50.4

648 21.6
800 28.0
800 28.0
847 54.4

1027 27.2
1027 35.0

1
2
1
2
1
2
1
2
1
2

IH

5
T

£
TR

®

Tl
£l
T
EoN
i

%-’

%1 CRE TP BAR &, BHfL 38K 94%, K NHI-N,
TKN 7£ 1.5.2.5mg/L LLF, i #F B X A HUER ) &R
4t 2 WAL K 60% ~ 76%, HiZK NH:-N, TKN MI#ik
16.6. 16.8mg/L, H It AT DA% BA 47 X A R OB i o6
A DR AL T R, (B X T R B B KR E
BREA/TENNE, NE— —ATHRE, FEX
Ja A BB AR 5 i AIX 2 SRR R R B LR
P, T HMER RS & LR R, BELSF
AEBHRBUAR G IR TR PR, A EIEMERS
MWHEFLBEFNS R, KT BEMRES, FERIE—
EMBESE, FHEELTERRECGEREEF T K,
2 B & TR EK P 2HE RS, TEH FEHEB#
HERT, RERMB LB AEEATE, FRAMSE
MABEHEE, NI SBEREKTES, ERR A%
R RBERAHAREX, i & RMELE N
(R A, T 4 LR D T DA IR 3B S % B, AT AT DA%
fEFE, BRI THREMMEARER, BES = UA
THRAEET AR EE RO E XL RErR
B, NE= WA ITHE, EHERE 1/3.1/2 B
BUER, BEIH 8 O 20%, &5 R ARG ML N 83%,
25%. Mk NHy-M, TXIN 47 #%7 6.3, 7.2mg/L 1 8.54.
9.8rmg/L, i H oK NO-N &is 3.1mg/L, HHTEF A
BRI/ BEMEERERE T 2MHE, E2HH
NO-NH &, SHMAR TR, 57K 28R
¥, B TN 10%AHE, ML EE T R 12.7% 1 5.7%. 78
BHATH T, T iKY 2B, XEEE N
10%. 15%, WAL 34> Bil5K 98.2%. 97.7%, B itt, FEIRIE &
MARKENT, T RLESE DB EE, L%
HEEE, USEN SR, i S XU ] LRt
RAEMN ML, BB LS WLE, £-E&ET
2 i B BOERH R ER I BOE R X R AL BB A I, fEiZ T
&b & M B BOR R S % B AT S HIAE 10% - 20% £ 4.
3.3 BAEE

ME-BIE=HITHRE, EHEAXBRHUEH, £
BT RGN, E T SWb R, BRI
FLE 2, B fd 47k NO:-N BBk 11.6mg/L, REFEH
F: (DR TEERBRERWELIGE, B EEBRE
AR TR RS I Sd, f41IR A B IF B 40k B LE B,
BHHPRARMAEANSRRED, MBZTZ &M
THEHESROL R EHEEEFXI.20meg(N)/g-
(VSS)-h, B[ 8d i Fo ik i RA G B
7 b R 4L % 3.60mg(N) /g- (VSS) -h i 2.5 1%, &
HTRHREHLEN TR ERRERBHERER
BED, (OB TFHFAEXKHHKEREKFILES, &
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HEEFRP BT RENERAHAREAR, FRE
BELRKS, 2w T AR M E®E#T. MR
SN T AT, T 58 R # KW E K, COD,
TN, TP #R LA H, UE YT R, MLSS MM R &, T
B X AEREKFESR, BPMREHKNO-NY
BRI, MANEARERS. A LA T H TH LA
DIEW, E—E&ET, @i EEHRERLL, o7 RI#
BRMEERAR NFARBETNERR SREREH
20 EF 3.0, TN KB EIBE 5% ~ 10%,
3.4 BRBEDIRE

HERIF-HTIAITENY, R 15852 97%
SAREET, BRBERENHA —EME, FHREFEK
J& 2 BRI THIERY, BB B N 40% AL T, RE 1 HY
TP XBFE SRS 2 MR T 10% 44, MES —4H
THRTRA 1IN TP EXBRFRE RS 2 MK T 7.0%,
B UE R ERFEN B RNERT, iF
AXBHUER X B RE RGP BB EEFRAE
KEGE&MTET — B, B TP LR R EMK, 5T
5930 i D SERHR R B, PEAR R, XA
MR 15 B BRAR L B ERR, XAE = HE TR
BREHEBALESN, FEREREEEE N 10%8
FHT, BHBREBETIE 45Smg(P)/g- (VSS), F
BT RBENAERKAEGRENEYE RAHBEERR
93%LL F, /K TEAE O Sug/L ULV, MisS A4 T
T K K BB BRI B 2h, AETE PR IS T O B B L BRI
HIEHIS R E IR LR E R T, #KTPRA
AR BT RENRBEEIER, BUELKTP £
1.0mg/L Pk, {H TP £E&FE 53k 90%, B AT DIA K
T ABRYR T L RS, R EEREH — s
HEE, AN BIF G M5 18 0 AL K 18 A F o,
3.5 SR

il B R, 1007 S XSO R, SR IR
FELB KN, i TRREMMNEISRER LR
UM 5, AT e =& S IS RS MR, AR
SE{5 IR TUREMEBE T B8, 15 IRAE B E 7, (B8 T BRI
FHEETE, SLEmAREEE N, Fi5RITM%F
HREE T CE. b TRIF/PREF AR R FHRFN
TERCRE, ERFENEEEET, ARREEBAE
KB H, & REF SIS/ MR &, X
EAM AR E RE ML EER R A A B R &
S B 0] &3,
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K, EMEERY S, AREES, R5HEE, RER
MG EMDRWLLEEY, EEFHRER TR
HEHNEFRE, TLEMBAEYE, HERSTER
75 e 45 B Y [ L,

4.2 EAYRERB L ERANFEAX BN BZED
BE—aEEFROHE BTN, HEH - EHRE
T, MR RE, AR TIEENE
1, Ae 3 BIFE TS R A K WA R, o] DLk
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4.3 BEWEBEMEE MBI, BB RIERER
HIZE 10% ~ 20% £ 4.
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