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Preface

With the rapid development of society and economy, environmental problems were
paid more and more attention, Eutrophication in water body has become a global challenge
nowadays. Water bloom in river, lake, and even coastal water area has bought so much
trouble to all of us.

Aim at eutrophication control in water body, we realize wastewater should be treated with
more complex process. Nitrogen and phosphorus removal should be taken into account for WWTP
in the 21st century. There are a lot of nutrient removal processes in the world and one of the most
popular is A%O process. SBR and oxidation ditch also could be viewed as the modified A¥Q
process to some extend. Activated sludge process invented in the 19th century is the main-
stream technology for organic pollutants removal. Whereas A% process developed in
1980s is the innovative technology for nitrogen and phosphorus removal. In summary, two
technologies are mostly equally important in the wastewater treatment history.

Research achievements on A% O process in recent years has been summarized in book
5F-A%O Process-Practice and Exploration on Nitrogen and Phosphorus Removal, including
some relative process. Based on optimization of five factors, SRT, ratio of zone, internal
and external return ratio (R), DO, and carbon source, innovative five factors A¥O process
is invented ( [Patent No. CN1990393] or 5F-A%O technology, F acronym for Flexible).
The interaction between five factors is researched as well as technical parameters and oper-
ation strategy are discussed.

On the basis of two years pilot test research achievements are concluded in this book.
Especially, some kinetic parameters are measured by jar test, Microorganism was studied
both by traditional biology and molecular biology method. Some achievements are given on
the foundation of mathematical modeling,

We welcome comments and advice from our readers and wish you a successful practise

in nutrient removal.

Hongchen Wang
December, 2008
Beijing
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BRI, Horb o B BRE SRS R KK AR B R E 220, KR EE RS
EAKPRROIERA, BRTKNENE, FKFERRK, BRKPERERK. Fi
BRFEBRAEKRESY, EWARBE, BHRTREES, ik, Ex5KkFHH
BODs #1 SS#ATHM ERRKIFEN, EMREFE, FBISKAOBERDE. fEl5 K48
Berb, AREAKAHIKRER R MK — LR WFR, EYBRARBET ISR LTI E
KW ZBREVARER: 2BAA, BFEAINAMEELRMEBE, KB, SRa8
MITHBEREEE: EZBRAVLAMER, HERDE: RBREEMBE, 2B ARSE. &xt
LAE BARHIRFF I E 2 TP R, B I PSR 7K Ak v A U ok FBE LA B HE A o PR 1
HE/™ 0, B, RS AR ERBR AR MBI R A TR R e~
BV ENIMNTARLEEF R TR AR A —.

R ARSI RIS K BT A, FERERIS KPP ERAIY, &
TIRD—HDR . R RN R G I H, KPR R, BEREAL Bk HE
the E 200347 A 1 HIFRSERER RBIs KA {5 M HE bR ) GB 18918—2002
F, WER. BELEPIERIE TE RIS kB —ArdE, SR EHI5 KA
IOGEAT AR, IR RERBERILE T 2. KA/ BRE /3 % (Anaerobic/ Anoxic/ Oxic) T.
2R ATO T, RBESUH 10 FEAMME, NHTZME, BRuA. BMika
AEPRHCR RAF, SUORBEONIGE, FHAEMATIS KAL) . /NKAE TE 57K AL T3 L & Tl 7k
ARG G RGP AT RIS, X AYO TERBIRNS I HREIR A

1.1 SR AR IETIR

1.1.1 S£¥YBE

ERMEYREEISUW, SRk ERASYEMEMNERT, ML a84k.
. REIL=2 RN, MmE2BE B rhe,

BVRMEYERARER T, 8. BIhESE, X—IdBHZ N “EHRn”.
U EBURERET . EIURIIYEEHAT. — AT FHE YRGS TR R ILE A, &
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RV A0 SRS TSR E

GG BRI E S, 5 BODs AR, 95X U EMHENESHBEMLR NH,-N,

TERIERERIERT , ESEH AL, BAELMEENERTHEEENNH -N)
HAHEHRANO; -N), NO, ZEHRREMER T #E—H I AMRE (NO; -N) ., #fk
B NE B S RE R «

NH; +20, —NO; +H,0+2H" (1-1)

WL AR SRR VRN E,, A RILEE S, HABEIATELAINE
FYH, M CO, KEBRIE, MNTENYHEMTIRREER ., WIERANEEEREREYN
RCHATTE.

REEALRN AR AR ER A (NO; -N) ML RR A (NO; -NDTE R B /ER T, kIR
HRBRENDWER. RELER TRFRFEREE . RSB S FZ AR MMmR
MERKERA, HBFEHE Y BB REREILER,

157K iR BB RSN e AL BTG AL R A R - v A PR (DOND R i3 A W
T, T HKBEBMAITKAIE, HsKk DON AT fER /K SR K EEHRE
4y, INEEDHE 2 ME Broadneck 15K, Hzk DON &3] #8889 40 %0

S5EGMEMRRIFEE AR, EXRMPRTRYE, £ &6 TEYRMNE] S
TR RA, BIERIMAIER £ NO, Wi, REHH NO, HELRFREN
N, &, SCBRAHB A,

REZE % (Anaerobic Ammonium Oxidation, ANAMMOX) 23 4F 3 18 B 8
N —FP A2 RONE, RUAAEEREL iR v T2k, DIE v Tk g 4Pk
K. A ANAMMOX A: ¥4k 2 7 58 ] B IR B 17 4 i R | L 9 30 1 TE #E R0 S AK b
BIE., BEAS AT ERE/ S/ R T E M E R AT AL KRR REH AN-
AMMOX i3, #EHHK ANAMMOX-AYO TZ, MK RFTLEL, EA K
TN i FHEEEEREBEE, L ANAMMOX-AYO TZ 3 EEREEKEFATIHE,

BB EEHRAELE, A aERNFITMAR L. RN, SOEJLERNIIMRKEX
BRIRE T RIS, THERFEAM TR MRS RELFETEMARKE
YIRLER RGP X T RSB BIE . 7T LA AR BRI AR R iy
FRAEYHREESI DR ESEHEE), TREAERXG TRMAE. REZEL, EF
H2RET, EHEEFRMINEAFERX, aIH#TEYHAL, MERERAER, NHTE bt
A X TR fE, MMTERS LT BA — & RELEE ST .

1.1.2 £k

BoKPBEM A ERE SWMIR TR KRR, &E¥ LK EBRRKRE (HPO,, HPO!,
PO} ). EBRRILAANSE. R RIS KT, FHYREYEREEEREYR
HHAB, BEREYIAEKTRBBRAEYSRIED, WKFER. MEYIEFEER
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F1E SWRERUEASIFRAR

i, HHSREE—BATEN 1.5%~2.3%, BRI AT RHERATHRE 10%~30% 1

KRB AN RER TAYEBREBE NS WA, A YR ER2.129.196~234] 77
MBI . FEREAMT, BBEB NSRRI, Kol P 0 BBk 8 2 1F BEBR £h B2 3 B 41,
FHIPIREEER, FRRPREREPREIRIE FEEEIER VFA) IR A BREEEAR- 4 (E
¥4 PHB, B-REETBROWERL ., EHFELHT, BBEL O, ¥hFZi&, €1
RARCFER PHB, FIF74E KRS B A PR, LIRBERRE aE e B .
T HER E BRI AR TS VR T SCIBE 5%

— B E S IR BT R P eI R SRR SRR R M B R ik 5 PHB 22
IR RIIT TR, BB TUT—&xR&R:

REFKGTHRBSTEAGTHBERHXR.

B R (mg/L) =1. 0684 BEEEH & (mg/L)+1. 8982;

REHKHT, BB PHB BHEMBFRERIE YR (CODHEER:

BEFE & (mg/L) =0. 221 (4. 6 APHB— ACOD) —0. 25

Bttt AYO TZREMMFER TR EARGER, KARBREAL, RBEd
A%, SBWEBRBRAE™, XM EENXEREYE. FTUESL, AYO TEHEYK
B RO — B IR A P BRI R

B 2HMEMPR. EFERBRLIRETEYS, BKEYRBERARERE Mk
B AR T E KRR BHORBL, SKEYBRBEEREH T UTIL R BB .

(1) 20 t42 60 44X, LA Levin 1 Shapiro 28 AP QR BB 55 A B 0 4 P BR B i 4%
PEBEFT TOF5T, T EA U BERBERE 1 AT K AL B #EAT T I AR, ERH T RBE/E K
HEYIEAR.

(2) 20 th43 70 £84%, ISR T WAV A T E R AR R, B—RABRBE
EHIS R B LAY RN, KAAITFEARPEEEER. XSMEYEY
T B 5T R B4 A Y R B R A I A R B R4 T A

(3) 20 theg 70 £, INABIFAX ZATRBEREEMEX, BRHATRE/GFELERE
HHLEM, NMAXRT ZMEYBRBELZRHE, W A/ORBLTE, HHHTEANA,

(4) 20 2t NATHER, EREHR A TEIZRTIANER AR ARER B2
Bk, FETHRIEYBRBEEEN TZHEARFETHEAR, I UCT T,

(5) 20 th40 80 44X, TR BRARArTHE (FT ML A= Wy RE M) B B ME I R P 9 L BB
B ER, AERREFRHETEYRBEEMEBMARIA R, SIATEYERMEY
IR, S KEYRBERARBA T E B ERARAEL .

(6) 20 ther 90 SFRES, £YBRBEE ARG TR AU, HRBEERE. BETE
REEALZMA T AT LA T AR BE: BRASIFESN, BRFSHE T LT R £9
BHRSSITRENBRSARIUS T KENHSE, HKEYRBHEAREHAEEN
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BT A0 SABREBMIEMRER

/BETZEAAMNA.
L1.3 RHHARDB

MR YRR ABRBEE TR, EARFFEERERBEE, EREYH AR
BIZNAEFERE. 8. FEEMRE., S LZENHE SRR E TR =MRESHA S
7 AR A I AR, AR B =R B A B S S SR E A AR
A, DBRBIEABRA. BBm B W=, W4 T Bardenpho, AY0O, UCT % 7]
UL A R B T, AW LAk .

Fiob, EILEFR AR, —F LR BEE (DPB, denitrifying phosphorus removing
bacteria) BETEBRE S T L BRBE %, DPB A=Y /OB ME R 2% Delft Talk A2
MEBAREKRERARARGEVRBEIN, HML2 “HARBE” (denitrifying dephos-
phatation) . FHRRELEJEHEFIE BB R EP M IE AR M tE AL iett, SR 208 BE
ARG AE Hh— R AL, AT R SA X PR AR . i, REECE MBS
ZEFHTH R4y, FAIHERY, HEXARREREEE DPB, 406 52 A A Wi &L
54 YR 2 P BEAR T S S YA AR R A A, A8 X s R TR e 3 A R R R TR
AR B IR B PR AR AL RRE B9 4 B (DPB) #F 17T B9 R A AL R B B B AR AL RUSE . IR iR
COD MIAHFAERKWRE/RIIMEN TE. LREANEHTFEMARE LR TE, RBLR
B BB A A2 5020 A1 3026089 COD S5#EE &, HMB/ RAISRE 50%%, Hit,
B R N o B 4 A A B R AT W] LI AT RSN B T

REBFRA G A LRBE AR ST TR, FRFEE YRR T2 bk Mk
AR HGEREZH 27 . P ETRTREEIGRITREE AYO TEMHRTR+
WRH B G X B AL B AN S ;. H SRR TRERAKE MRS RN S ERE
#; AYO TZHRB P R IBE TR E; 7722 Delft X245 T. KUBA 2 A7E% Ak B UCT
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