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HmEZR REZKE M (anaerobic ammonia oxidation, anammox ) J&#] F NO, K NH, & 1k b &< A0 B35 4= 9 it &
T2, BAEGMA-REA T ZRATREM. TET K 5, PR AT R B RN A RERE . &b
PR B AR AR 2 O AR HE RS S o SR, anammox 41 B B A MY A5G B R . IRBE AU, 5 G & A AT i 45
FF TR 297 R OQ T 20 A DR R B RN Tz N o AT i R 4R anammox 40 B L PR S B RN AR A AR R 4R
NO, /NH,"Fe AT NO; A2 i 52 B v ROk 19 3 0 BE 55 1) 7 T IR A9 o R #E 3y anammox T 2076 & &5 7K
Aab 3 o 8 R RS AR A K, o BRI | — 2 B ] anammox B B9 AR BRAR SR AE . R AR OC AR W HE
e Al (AR BN UKL ) A B A 2 A g AR AL i N R s BRI - Bk B, KRR
anammox [T e ACHF B . EL ) TR A AR 1) o 8 R A R OR B, R AR THZAR G L A M AE EAOR, RRRK
AhELRE S BT IR vh i RE 1, DA Rl AN R 28 5 K TR ER S Bl AR E S As AT TR R . O AT
H A B SO BB R, (R TR AR ) dn R AR EOE A A . XIRUE L BRI 3 L ER AL L &
o, HELIRA A EYRAII S EARREE G, LI h B — 28 f94L 2L 55 A1 B R b FH 42 4k 225 |
AL (—ERXRA DB T LRGN S50 R) 55 7 RIS SCHZ L5 2 3455
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S%Am DOI  10.12030/j.cjee202201171  hE4ME X703 . CHFRING A

WK, %, XL, 4. — R URA A S T ZRGERTT 5 0T BE R (1], P58 TA225 4, 2022, 16(3): 775-787. [YANG Qing, CHENG
Rong, LIU Xiuhong, et al. Research and application progress-of integrated anammox process system[J]. Chinese Journal of Environmental

Engineering, 2022, 16(3): 775-787.]

— R RRABEMN T Z RGBS BT

RV RR X Fat, FH g SR, TR R EFE
LAt Tl k2, dbEmWKERME S KIPERE TREE SR E, Jba 100124; 2. 4650 Tolk K23 #2350,
Jb 5T 100124

B B RAZANMEAREMEIOHE BRI . 148 GEFE . 15087 AR S5O0 8O 15 7K B R 0T b B A8 T 5
BT TS Z — o 2 FH NI A GG T AR BHLE . B REE 0 ADE ST R R WF 5T . A X T o014
AREAANT L, ~W T AR R EE, KRBEAR T B0t B A & M A o TR A R AR T — 1A
AREA AT ZME, 25a BN b RXR A QA T ZAE BTG A B i TR B, WRRITS e . 4
PR . BTG MR G K BT RE T A B IR 2R B A Ty T X — A T R G b R AR A A U W ORI T BE R AT T
LR, JFER TR R R GER T ZMERE . WIS O S e N R, B R R T — RS AR 5 R Ak B
9 107 R % 22 i 75 1), R Ry — R R SR A A T 2 TR TR Bt 275

KR  REE AN R BRI UE AR, BT TR

TEVS KA BT Z0h, AWk A At . T8 . BRUT SO0 A o AR W 0 U2 3R 175 /K Ak 2 45k 11
B, Hop R A % &k (anaerobic ammonium oxidation, anammox) . 250 AT & B 4. 5% 4
IS4 L I R AR I, REAEN R A TTH A . THREFE, DL AFRBA . %Ik
P s e AR IR, BT anammox MYISFETG K A AL B T8 F 24 2 Fl: 00 T 20 RIFE Il B
15 KA BE T ) R 2638 5 (B) 3875 7K) R A anammox T.25 5 M3 T 2 BDAEIS eI AL TR . U8 T 55
Wi EEA: 2022-01-28; A AHA: 2022-02-09
EEWE: ERARB-EESEIBHE (51978008 ) 5 E% H AR IS QU BEATT H (62021003 )
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AL 35 7K Ak B b 2 T 2L, R A S 15 K AL BT Btk 2 2% @, D T 20 A 3 5 7K
BAEBESAANE S, BHEr, EN%EX anammox 1Y 78 K £ 76 5L 56 % BULAR K #8 Hh k4T,
W AE TS KA 3 How ] F B A fE b B i U . e 2 BB TS K It T2 #5811 2 KA i
TR EUE . R A 575 Kb 38 b 7 R AR .

bR TP, RERZEAW 586 1L (partial nitrification, PN). S i fk (denitrification,
DN) TZEAG M H . IR MR 7, XA G T L0 — ka2 f, 2EXTZ,
RIFE A sy G A0 1 A0 2 K b E8 o3 2 B A R AR A A BT, Ry e B R AR A B i 1 T
AR, — R, R A B R R 5 PR S Ak Sy B 7 W] —Ab AR G v DL 58 )/ i 2
Bro mApsk, —RUIRA R A T2 52 B ok ik 22345 1 5 Bk .

ARCAEME AR — R R A A A T AR, B850 RS — R R A & A AL T2 78 SE B by
MRS, HRMIIBE R AE KRB KX T ZR2E P Ts e wEkiisle . AW . &
5 Ue 328, o BRI F B R AR, AEX A R X R A Z A A T Z W ARIAERK RZE T
anammox I (Y HLI . FRAE . RCRE MO TR S0 S R AT TR B Je A b AR I o A e R B G
A, JRREBEASKME ), DL AR BN RS
1 —@#RAREEEUIZHHR
11 REFEHCIZHWEGEAREFERIE

RARZEN T ZAA N AE R0 R —m S F i . KX T2 ERE P E2Y)6
R E LB A AFRMA T Z 55 FMA T L Hib, AFRBA T 2458 A5 R E A
4 1k (denitrifying ammonium oxidation, DEAMOX) 1.7 & %5 & i 1k K 48 & A 1k (partial nitrification
anammox, PN/A) Pi2s, MIEAF TEASE, HFEMA T LC AR 74 HFFNA (completely autotrophic
nitrogen removal over nitrite, CANON) 124 i H F= 6 LS fif 1k (oxygen-limited autotrophic nitrification
and denitrification, OLAND) . 25 HL 9% PRAR 2 % 1k 1 A Ak JIiE &L (single-stage nitrogen removal using
anammox and partial nitrification, SNAP) 1.7, . % X & 1L (aerobic deammonification, DEMON) T.7;
FHREAX; BHRMA L EEAR 0B — IR & & A b — i L #5 A (simultaneous partial
nitrification anammox and denitrification, 'SNAD) T. 2., 54, BT ASZRIE, 70T
20 0 AR il Ak R SR A Ak (SHARON — ANAMMOX) T. 20 . i 8 I il 1k - R 480 & A Ak (partial
denitrification anammox ,  PDA) 1.7, £ 1. 2578 SE B b F A 3R A2 an &1 159 fipo
12 —#FEXIZHRE

ST LS AT ZHsfrREmE 1 iR, Mikms, —ESUREZACTZH AWM
TR D AR A, SRR A BAAR . FESCER I, S2 it R AE AT A B BRI, )
Ui PN/A 2R 28 I PNIA L e A BAR I — RN R G b 34T 0 2014 4F 19— I 22 R 9,
T 80% 1Y A KB IR A 2 S A 0 FH 2 SR T 20 PN/A 368 2) WA PR Eh X AnAOB (1417 il UK
A 3) A4 3K S 1 #5119 25 4wl i A 2 S Ak R DR S AU Ak R I 1) R0 VD48, ol LA Ak B R R 1
AT AT FIAS B 22 AT 15 K B B, ) MR Tk T2, — KL TR R E KA
LA (N,0) B/, CONNAN M LI, — &k PN/A T2 0] AN B 2%, HLAE OR3¢5 W Bt
PN/A T. 2 A0 24 19 B & 5 (total nitrogen removal rate, TNRR) i, HEGL ) N,O B i/, —BfE il
T, —R T LB A N,O HERL & TNRR #9 0.4%~1.3%*", 1 404 38 T 20 9 #5552 ) 2 TNRR
4 2.39%~6.6%"""7,

fE— A RAZ AT LT, B TARERFME LR HEY A TR —2 0, HHE %K
FAAH EAE R S R A o B h T R R R, MO B AR AR S R R AR L S O A AR Y G
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o FEb, W TREERETHMAEDEES AT E 4B s, LET A5

K JE . LIU SEWV R T A YR G0 — R =X
PN/A T.ZAbBERATEK, BAKFR# (total nitro-
gen removal rate, TNRE) ik #| T (81.10+£3.60)%,
TNRR A 1.2 kg-(m>-d™"), WANG 55 " FI] F %
TEIFHRRZN KK PNA T2 M LR G
5 K, TNREL #| T 90%, TNRRA 2.3
kg (m~-d")., CHEN %M FHETFTEIFHRA
G010 — R =0 PN/A T2 Ab BRAIR e J3 S 005 K
TNRE j5%] T 71.8%, TNRR 4 0.72 kg:(m>-d™").
VAZQUEZ-PADIN 4 ' 43 51| 5% F 43 4 X SHA-
RON-ANAMMOX Hl—f£& CANON T.Z; &b 2
WL = BTG KB R B, 7E 20 °C B A [R] 4
TEEAMET, iR R G2 R A A 20 5
BRI, i — A R G 2 LA AT (volumetric
nitrogen load, NLR) KA R4 10 f5, WK
— KA RETEGENR T BT, 2% Bk,
— R TZHA BN SR> '
il 7 45, L AT REAR IF i R 3 X AnAOB # #10) il
IR IR 2= AR NLO HECR A OL A7, R A i
SR
13 — R IZHAPEENCIR

D) — R T2 RGN G o) 75 2 20 A
Je, HILHERECRE S, Gzttt i 5
K. REMBEREMER, 2) Hiij, &4
By A Bl — R =X T2 R A B A AL
PR AR BIHG . 3) DO HEX — 1A X RFE FE %
EE, A RGEX DO Z 4 A, (H4
T2 AR DO £ il i [ A 7 =X i A W1
4) FEAKIR T, AnAOB 75 P £ FE AL 15 5 A~ R
45 b AR AR . HAK IR A5 F 25 35 i NOB Y
0741
2 UREYEKESEOBELE—FK
RESEHXIZNEITHA

HET, — LR A A T 20 R 24
PEFR BRI T2 AERE M 2. FE5R
N, AT AR AN TR B AR RO 0K — 1R X
RAREN T L NERIG ARG . YR
G N EIFTE ARG . NRGE D F L RERE G
FEBNA R — XA FRA S RAEBA R

mpy | NN NON
SLRHAEIZNLAER | NO;-N/NH;-N=1.32

I

H#E/KNH;-N/NO;-N
(a) SHEARA AL T2

HEKNH;
AL
AmoA, Hao s
KA 2 Ak
Nir, Hdh, Hzs
Nar
NO; €----- NO; > N,

(b) —AzUPNA SR HLEL

HE/KNH;
Vol e
AmoA, Hao
RAESIL \S,
Nir, Hdh, Hzs
Nar
H#EKNO; €----- NO; > N,

At
Nir, Nor, Nos
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Fig. 1 Flow chart of several integral/split processes
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g, B, MR A KBS RFEABUR KL — KX T 2090 HRHIE . ZURE O AT .
2.1 BHISRARSR

HF AOB fil AnAOB & [ 21, HHAEIE | A K, H AR A7 7 WP 5 ik
AR, PR, BEORUERT R A A AL T2 AR . = NRRGASAT, TR A i B[] P PRRE B v 9
A7 DIRES A . AR A I R s AR W A R T S B A B ) R R )R S B
FEBRALITE G, v RIREE TS P TR ERE , S m R R A B B, TE T S SN A 5 AR
RiZfT o

PR T, ARRGES R HFAGHHEAEPRIGRAZ TN AL, — KRR A
FALURLTE I R G O # EEA R UK A TS5 PR IR (upflow anaerobie sludge blanket, UASB)., ik
UKL 5 Y2 IR [ W £ (air lift granule sludge bed reactor, ALR). % £E4i$1: )2 Vi #§ (continuous stirred-tank
reactor, CSTR) 5. SR, FORLI5 e G FRAEAE i 2 i, HIGFRFMPE 2] emEEE 2, Bk
DIfsEBE R o R, el DRt 5 30 JORE TS U6 3R e 2 L I ME sz o FESEBRA T, 208 2t 4
15 e R RS S RS JE RS .

1) — RSB E R AR ARG . E—RRPRE R AR ARG NI sh ZHh, 25
SRV T TR S =) I 2% NCH 8111 Kok T YRR ST TR A S N W= 1~ e O )l A
HLBESRE , AR5 RIS - Ehsfbis e . IRE A ATE R — R R G5

WANG %52 DUk ks v5 e e fpiae, siah7e ALR HE 8 T A 32 A T2 (GSB-ANR process),
TE (30+1) C . DO 4 0.2~0.8 mg-L ™" 551 Ab 3 5 2 A A48 75 /K B i NLR A1 NRR 435135 5] T 5.44 F1
2.57 kg:(m>d) . WANG 55 P P\ HEAIR 1 ik 40 25 10 B R 15 47 400 d 9 CSTR S i #% Hf 42 F 22 1Ak 5
e, WL H T LL CSTR A Jz i o 1) — R PN/A HFE LA T 28 s, 78 (25£1)°C . DO<0.11
mg-L™'. 7K J145 B4 I 6] (hydraulic retention time, “HRT) & 12 h B9 5544 T, TNRE i5%] T 82%, NLR LA
JNRR 4351358 T 1.5 F1 2.5 kg-(m?-d) ' LI A5E P 3 i 3 Ff DR 480 28 4804k B0 35 118 R 24 b T 035 /K Ak
BRSO G TS U, 7E(35+1) °C ¢ DO<0.5 mgL' By &R, LLE A K NO, -N/NH,"-N
Lol . (A A £ e i < i 1 U7 20, 7E UASB I # I R 2 — R PN/A AR T2, Hik# T
88% [ TNRE. AR FIFRW, M BMETNIER . JEEHEEEr S8R — RN R 50
i) =R

B A B 5% 1 AR X DO M B e R AT i e, T LA R B X O R R R A A T S — R K
PN/A B WA . 71 DO &M F g g — R W0R0 5 8 B 3R A R 48 9 SR B IR A7 4 .
QIAN Z5EPUFESF- K42 4 0.9 mm [y CSTR W0KE 15 Je 5 N 5 1 s DA sl — 1R X PN/A A SRR T2
T 276 (30£1)°C. DO N 19mgL'. HRT N 1hA%/FF, TNRELF] T 80% LA k-, H NLRY5
NRR 73 513557 4.9 F1.3.9 kg (m*d)' LIU SP SR ir SRR AL Ok i5 0e, T8 SR/ — 1k
. CANON H # it & 1. 25 UL & % AnAOB, 7£ia 17 257 dJaia sh i 2h; 7£ DO 4 0.8~1.5 mg-L™',
HRT<1.0h., TR 15 CHELSFMHT, Z T 2ZABEIREA (29 50 mg-L™) 157K ) NRR Fl TNRE 43
N 1.26 kg (m*d)" Fl (68+8)%. %W 5¥ K45 1 AL L B o L & T 72K (<20 C) 21 FiE 4Ty
CANON Z4: i iRE 5, & CANON T2 (R sebr i R L T2 % .

2) — R PR G RFEFEMAR G . — R GREREREAREN RIS HFRREEL, o
T o A R 5 U 18R ARV Ul S IR R R S Bl o RS U A AR AT U L DR AR AR AL T 8 SR
fEi5 U8 . LIU 2509 75 IR G 2 8 A 0K TS U8 I 1 4% 1 JE ik 1 B ) )i s — 1R X SNAD R #E A R 48,
1E C/N L1 DO 43 31 K 0.2~1.0 1 0.2~0.4 mg-L™", Hi4& K 0.3~0.6 mm [Pk 5 R R, LM T
TNRE KT 90%. LI ZC97E SBR H 4% Fl PN/A B 77 Wik 5 Je @ 7. T — 1A X PN/A 55 PDNA &£ ¥ iz 17
SRR RS, 78 (30£2) C . C/N K 03, DO K 025 mgL™' 145 T 4P £ 375 7K, TNRE
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P T 94.6%, NRRIEF| T 0.54 ke-(m’d) ',

PN/A-PDNA J2&— R 8 T. 25 (A&l 2 fis), #f

35 5 I F SBR 7 i 1 £ B 1 0 B B L (% SN 2N
PN/A 5 PDNA [ [’ 43 5 76 I 46 A B 4 BE & NH; — AnAOB ==g-> NH; — RnA0B /A%
LT A TR R 4 T — 8 \ | s ’I“’\*l >
BT RAEERRCR R RaENE, MR T N
LHTF R AR T HUR B, B KR ) L ﬁ\ s
S AR 8 o2 R R O SR F AR AN (BT FUR . E °: ol
& IE AT SR AT SR A R R R AN A

DO & — {3 R 5 I8 5 JE R R e 0 E — gg — - — n
Fin T2, AKH DO &R AOB 3 1, ok HEAT B B

il & A DO 2[Rl AnAOB WY, [F) HBZ  [E2 PNA-PDNALE: HSBRRMEMASTE
5 AOB o FriE fit FOR KRB ILY . 1TE KR ZHL Fig.2 PN/A-PDN/A process: combined process of single
RiEh, SNAD T. 275 DO ﬂfﬁﬂ:OSmg L% stage SBR reactor

SR AT ELT, HU LI RO 7K DO ESBE S Filfr. SR, TEESLBIEMT,
HB X DO HY 1M #E 23 38 45 A A, ik ] BRE <P i R T SNAD 232 R4 b, Jf 3l o 4 480
RS 1Y B2 R R A2 HE A AL TE Bl Al aok AR b B AR, LUSE S ST A B AORAS | B Y AR
1M, T R A1 B 5 o [ B R Sk 88 55 2 B0 75 B IR ARG R o

ik ON 2 — R 7 55 A SNAD R G NIE s 0 — A EZER R, DL EfoE S 7E K C/N &
PERME 3. INAHRGER, X4 C/N>1.0 B, SNAD & 48 1 1) AnAOB i MK K BEAR ;1 24
C/N % 3, AnAOB TP ik; [F, AOB“5 HB 354 DO 45 M ifif G 25 H 3 B F AR E,

Hi DL 2RI AT, A — R AU AR AR IURE T T8 R 8 19 i3 3l ) 301 5 426 ol O i 1 DR 4 2 4k
RiiG e, MAE—L8 PRAR 2 EALEOR AN R AGGE W X, 30OR i HoOF R HOR B ST st . Lt 4
5 H A Ao 4 A 3 G R TS T R B — R X anammox T AN B AR SR E S T . S AN, FERURLTE
PRRGH, WY B IE PR B 52 R 2 2R K /INBY 52, 38 BT A0 UL 43 A1 AT Ay IR I 2 DA A T A R A
W) I i BA R BEE SE At . VLAEMINCK A5 & 8, Rife 0.5~1.6 mm ORI AT A ) PR A, WA 2
PP Tk 22 W AT TR R B B A B AR T A PR ER PR T . WANG S50 e g, BB FUR T U8 kLA 1Y 3
K, ALR B9 B MERE B T %, Rife 4 0.5~0.9 mm /N TR 5 I8 He R B0k BLA B8 i i1 Bl URE ) .
R, R 5T BORLTS Y8 58 58 RALAR /N3 A1 R 5 7K Ak BRESCR B0 532 0 JC g T2
22 HYIERS

H T AnAOB J& H 37/, HAHEACHT S, SR 242 5 R 40 09 A= ) Ok B g ) W] s 0 i) NOB 11y
AR T A A0 T el NOB wJ it /2 DL 225K, T 5 Ak 4 B Y 7 VA LA T UBURLIR 19 2 )
JBT B A T A AR T B I ORL B TE A A R T B A A IR, REN S507 J B, A e o
B AR, ALRE AR S A R B AR BT RE T, X RO A S P B STRR MR K o AR IR
IR AR 2 AR TR VAT BT B0 W P AR % 1 T AR R A RS, JFAE#R 98 19 DO/NH,'-N i & L3l Y
il NOB.,

— R AW T A0 ) g R £ B A W% £ (rotating biological reactor, RBC). J¥it=i5 e
JCW 7% (SBR). JEAE ¥ 2 )i %% (membrane bioreactor, MBR)., 4 #Eith (biofilter, BF), — K= AE K
FRGEAE A B I AT o H A ) I B PR TS e DR R B IR 2 R SR B R IR TS VR
WAESURE b I 220 S v K & BB IR T HE IR s SR 20 20 H IR S 15 3% 3 B b 1 H bR 75 K 1Y)
WEPETG Ve, Z 54k BT A e T HE
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D) —EXEYEARBARG . XA AR ARE R L2 0 BIEHERL,
Py 8 vl R A AR TS R . IRA R RIS R SR A5 U8 . WANG 45 P 75 [ 52 I I I ## (fixed bed
reactor, FBR) MR M B HE A R B w15 I 5 IR A Ak 5 IR &), FFTE R e rh %2
BEARTRN 80% Y M 5 A4 5 X ASTE 21 d W JF 3 T IR A — 1A 0 CANON H FR it AT 225
FE N AT IS 95 K, R SEH NRR Al TNRE 4351 ik 5] 0.184 kg (m’-d) ™" 1 91.81%, R R 4F
(T 28 AT s A L PR 52 S AR AS BB 7 o X2 T SO A A AR W B A AR TR T HORE X E 1Y
BATIERE . TERUA CANON L2, AW BRI A REMRILE, BHAZAMBELEH, 25 A
AR T ek B B P Y % # . GONG S5 4 o 25 A 280k (JRFE 0.5 em) AL A0 SMEmE (A2
41 8.9 mm) NZE, IR HAE Ry R BE S A 9 )V 4% (membrane aeration bioreactor, MABR) i 2% /K, >R
FH B B4R Sk AE o P & AnAOB il AOB 1975185 7F 35 C. HRT 4 6 h., DO b 0.5 mg-L™' i 5%
HFREA T EmARATG K- AFRBRA T2 EZh; RS0 NLR AINRR 435 ik F) 0.87 Al
0.77 kg-(m*-d)™"', B ICHEZEBRAT Ky 3~5 mm 1 K LA TR 2 S ANBRE S A W iE T (Biological aerated
filter, BAF) "7, K FH B4 H IR vk 55 3% YY) anammox R 40 )5 F-HE R E LIS T8 5 K R4 DO ¥
R 05~1.0mg L J5, M) T % BAF A S REAA =KX AF WA T2, TNRE N 53.44%; 7
BA BTN, RERTMHRERS, HE A B F N ZMRARED TR, BT AOB N4,
iR LS DO BB AME . mILBEHT, % DOJFA 2 ) a 8h — Ak A W 3 SR A R 4 i ¢
AT

— R 2 PN/A UL T U8 A I B R B AR Ge T 9 AnAOB Xt DO A 58 iy T 52 J1 ™. 7E— 4%
YRR AR R B, ANZE AOB JZ £ YT AnAOB 4032 5 112 F 420, 33 Aotk 245 B ZE A 9 K S )
MO B AR BT, (AR R . A I g 4R 0 Gl W 30 T [R] B i AR 7 — AN By e v ), Sl i
YRR G 7 DR R 35 mm 19 L5 8 R 36 T BAF o R4 A0 — 00 (11375
Ue, HRMBEEEBEIATHE, e )5 B anammox 18 1Y H 7K th 4 # / f AnAOB;
TER G ia 4T 140 d J5 B 3 3 BAF miad Als K — XA FIMA T2 Wik N DO 2.94 mg L™,
TNRE F4 5 15 85.47% . NRR.350.91 kg-(m*d)'. AUGUSTO %1 7 FR4 4144 F T MABR 45 f R 46,
FAATE T I, I R SR B 5 Kk — K20 SNAP A Ff il A T2 (¥ 3 Fr); 1 (31.3+
0.7) °C. HRT & 24 h. DO} (0.53+0.33) mg'L "B 55 F T, NLR ik #] 0.05 kg'(m’-d)"'. TNRE £2 & 7F
(78+6)%., £ MABR R4, AOB A KA HT A M, 1 AnAOB 7ESMI, X 5 1% 45 (1) A= 4y JE
HHMAR S o TEAN I 19 HRT K Ui T b BRAR 20 A5 /K A5 2 89 NLR AH FEHA s, AR S, X
RUPTEMA R K N FM T REMRARCR SRR TR P, 78 IR T 557 I 56 35 & Ak B
FAR TG K AL T i 32k

2) ~ KR AW R M ARG, — KX E
PSR RSN 5 AR RGN, JH5h
Tk R MR sh, BT — M E R
A A ARG, R IS A ML L o e 4 NO:
5L RS 3 SNAD T2 IS 3h 7 i 1% Ah NH;
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YANG Qing"", CHENG Rong', LIU Xiuhong®, ZHANG Shiyong', DONG Yufan', WANG Jingfan',
XU Zongze'

1. Key Laboratory of Beijing for Water Quality Science and Water Environment Recovery Engineering, Beijing University of
Technology, Beijing100124, China; 2. Faculty of Urban Construction, Beijing University of Technology, Beijing100124, China
*Corresponding author, E-mail: yangqing@bjut.edu.cn

Abstract Anaerobic ammonium oxidation (anammox) technology has become one of the most innovative and
efficient researches in the field of wastewater deammonification due to its advantages such as no need to add
carbon sources, energy saving and low sludge yield. Researchers have carried out a lot of research on reaction
mechanism, microbial community, application form Compared to the the split anammox process,
the layou of integrated process is more compact, which significantly reduces the cost of infrastructure and
operation. In this paper, the advatages of integrated anammox technology were summarized from the point of
engineering application. Combined with-the engineering cases of integrated anammox process in municipal
wastewater at home and abroad, the research progress of anammox microorganisms in integrated process system
was reviewed from the aspects of granular sludge, biofilm, suspended sludge system and the nutrition type of
main functional bacteria. The process. performance, application and influence factors of different integrated
process were also discussed. The application bottleneck and development direction of the integrated process in
urban sewage treatment were discussed in order to provide reference for engineering application of the
integrated anammox process.
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