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AMAO(Z4 AO) T-2AET5K) T d TR P RASA T

WA, wRER, FEF, B W
(P BT TAEGIZTFREA RS, HH 29 730000)

W OE. BetiEsKkAm) iy 2 T ERIEAEEA 2.5 x10" m’/d, £ AMAO( % &
AO) + BRI T F, B KK IMAT— B A 3474, AMAO T % 4 4 MLSS T35 5 100
mg/L,i% & T # 4 AAO T % (MLSS i@ % 4 4 000 mg/L & 4+) , A 4 /o BAR T E A 20% ; 7 E b o
B, Ak e A R T K P B B R BEAT ROAEAL, B R T R AL AAO TE M RA R EA, BLRAEXR T
75% , AT A% 0. 015 kW - h/m’, & 200 48 E AR R BAKE (11,37 m/h) , 5 & 7
Jo Bt B T, Kk 8 kPa, oK SSABF N F 10 mg/L, % TA2 2 FR AR K AR F— 2 A 3
BB FE AR Tk B ARV £ R R AR f, BAEIEAT R AAH 0.59 T/m’,

KR ¥yEIAE; AMAO =¥; TRt
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Application and Operation of AMAO Technology ( Multi-stage AO) for

Expansion Project of Wastewater Treatment Plant
JIA Jian-wei, DANG Xiao-hong, LI Jian-yang, YANG Kun
(CSCEC AECOM Consultants Co. Ltd., Lanzhou 730000, China)

Abstract; The design treatment capacity of the second phase expansion project of a wastewater
treatment plant in Xi’ an was 2.5 x 10* m’/d. The combination process of AMAO (multi-stage AO) and
high-efficiency sedimentation tank was adopted to ensure that the effluent quality could reach the first
class A discharge standard. The MLSS of the bio-tank could reach 5 100 mg/L, much higher than that of
the conventional AAO process ( MLSS was usually designed at 4 000 mg/L), so the bio-tank volume
could be reduced by 20% . No additional carbon source was needed, and the carbon source in the
wastewater could be preferentially used for denitrification, eliminating the mixed liquid reflux in
conventional AAO process. The denitrification efficiency of the process was more than 75% , and the
power consumption could be reduced 0. 015 kW + h/m’. The upward-flow velocity of inclined pipe in
high-efficiency sedimentation tank was designed at low value (11.37 m/h) , and the subsequent filtration
unit was omitted. The water head was saved about 0. 8 m, and the SS of effluent was stably below 10
mg/L.. The actual effluent quality was better than the first class A discharge standard, and some
indicators had reached class [V quality standard for surface water. The direct operation cost was only
0.59 yuan/m’.
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KRG 0 T 2 MR R K, DE Eibin s sty E
Yy S A X BB AT A BB T R
LR, #RE 2014 455 A PRI EIAR T 3 x
10* m’/d, | fa iz 471, 2015 4E9) T 4k — W9 2
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Tab.1 Design influent and effluent quality of the second
phase expansion project mg - L~
| COD |BODs | SS |NH; -N| TN TP
K 400 | 200 | 200 40 50 4.0
ik 50 | 10 10 5 15 | 0.5
2 LEBMBFRAA
2.1 IE®EF

—IWIRHI“ DE 4618 + B4 I8 b (DN +
CN)" T8, TERBER, PIaE K LI R BOR
WY 5, DE &AL AEY I i TP A s 2, 56
bzt b A —E 22, AMAO T Z2H DE 4
R R 2,

#2 AMAO TZ 5 DE &fiATZi&itSHLER

Tab.2  Comparison of design parameters between AMAO

and DE oxidation ditch

¥ NN JBIA
B o e fﬁJ‘% L,
15k e | E T At HEL
Iﬁ . «HA/ A =8 — N2
i H 45 wi | (g)% Y ST
(mg - |70 % | B | 2 m
L™ tDS
AMAO TZ | 5100 |13.45| 90 | 3.7 |[14700| 4.0
DE &4k T2 | 4000 |17.05]100 | 5.6 |18 400 | 6.0
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bic Multi-stage Anoxic —oxic) T.7Z5, RIV5 /K73 B ik A
YRR A X I Z A BURIX I Z % A0 BRI
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Fig. 1

— i TR T, VK AL A S ( £ 2
FERERS A B B2 T 28 1 L AnAs B A i o TR ) = A
5.0 x10* m’/d %3, %4 2.5 x10* m’/d %
B AR AP A AL ST i . JROK 4
PR DTRD Lt K IR I A B K, 17— K
OTIC, FRZE AMAO A= Wit 9047 A= W e Ak i &0 Bk
Wl K& Jl 0k S8 o — Dt UK o . b WE
R PR T2 B B T 2 s A DT E b, E— 20 Bk SS
TP, KA E HEBOK A
3 IAzit
3.1 FERBEWM(E) TP

O  HALHEF Y

FISRPIFNIH B i &

BN ez g Az 5 AOHASME 1 5,0 =20 mm, N =
(1.5+0.37) kW, #H¥EEE3I SR 1%, 1
HARH) ,0 =719 m>/h,H =140 kPa,N =37 kW,

e ARSI 1 5,0 =5 mm N =1.1 kW,

TR EFENL ] 5,0 =1.20 m N =1.5 kW; Il
WHE14,0=20 L/s,N=4 kW,

@ AMAO A

1 2 4%, b T TR 454, RSF R 71,8 m
41.2 m x6.6 m,

JREAX (A)IHE 4 SR, D =2.0 m,
N=3 kW,n =34 v/min; & X (A1) & 4 /KK
FHL,D=2.0 m,N =3 kW ,n =31 v/min; HLE X (A2
FTA3) BE8 K BEFEHL, D =2.0 m,N =3 kW ,n =

Process flow chart
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34 v/ min; 44X 15 B URAL R CAS 2 950 4,0 =
2.5 m’/h,D =260 mm,

AW HRT Sy 13.45 h, 34 90, 25 BBk
He S A B Rl 4R

A(JRERX) (K He 4 30% ,H=2.0 h; 01 (4
— X)) cARBCAK, H = 1,51 hy AL (3 — B IX)
BLK R 30% ,H =1.44 h; 02 (55 48 IX) : AL
K, H =1.89 hy A2 (55 —HAEIX) : BL/K bl 30%
H=1.73 h; O3 (5 =4f%IX ) : NEL/K,H =2.26 h;
A3(E = HAIX) il K HE A 10% ,H = 1. 83 h; 04
(A X)) AECK, H=0.8 h, 5 M N
0.067 kgBOD,/ ( kgMLSS - d) ; MLSS:5 100 mg/L,
BT # 0 AAO T2 ( MLSS 3 % 4% 4 000 mg/L %
i), 2B Wi A R R L] s/ 20% 5 75 e A
21.4 d;T5URAMA LR 90% , ToFe 1R A W 11
WH AAO T 2R AW R Lt 200% ~300% , HL
FERTREAG 0. 015 kW - h/m*, Az 93 380 4% ¥ e HE ik
#:3.7 vd,

@) EAUTTE

L1, AL AR AURIE At ATLBR 2R B S 10 UE v
A = FR

HUBRIR A3t 3k 148, RSP 4.2 m x4.2 m x
4.8 myIREEHFENL1 &6 ,N=5.0 kW, @71 600 mm, 2%
Wl IRARE K 3 min,

PUBRCZEE D 1 e 2 4%, R SNTR S5, BRAg
Rt 4.2 mx4.2 mx7.6 m, ZZHELEHEFENL 2
£ ,N=2.2 kW, 01 150 mm; i 0 2= K S fE 2
£, ZEERTEIY 10 min,

DUyE e 1 8 2 4%, 21 T CHIIR 454, B
THR22.8mx17.7 mx7.6 m, ZHERE I m®, A
VI 42 0 80 mm, RN 1 m; BEKAE 16 £,
3 520 mm x300 mm x400 mm; ¥ 45 HEHL 2 E, 5
%5 8.5m,N=0.75 kW;{5RIBFFE6 5(4 H2
£),4 572545, 0 =30 m’/h, H =200 kPa,N=7.5
kW,

AR T Ay sl A R AR UE b S P B e 8 T,
AR e, 5 297K Sk CLAUE AR gl R 9], 2270 m]
2y 8 kPa 7Kk ) , DLTE M AHE LTI % 1 B (E
(11.37 m/h) , YIFEBLA FEE A 50 m/h 37 Be i
[ 47 8 min, 5 JeAE ER B30 R 0. 03, Y i vk 4 if
[8]24 8 h,

@ EHMHTR T IR

1 T IR 454, RSF R 26,1 m x
2.1 mx2.05m, ¥IMKIHTFERG 1 £, DRV G
24 kW ,64 FRATAE TR 1 &, TR BIKL
Wk, 0 =30 m*/h,H =100 kPa,N =2.2 kW,

LHNR R 20 m)/em’ BT EH 55%

& et S 5 e ik 4 B K L

e it 1 ), 2 RIS, RoF A
7.7mx7.7 mx5.3 m, 2% F WA KB IFE
ML1 & ,N=8.5 kW, Iiesthis sk A #4415
V2R b7 S ST Ve i HE e, i5 R B Tl i o 5. 4
vV d, 15 G KL 99.2% , 2% 1815 Je i K HLiz 4T 16
h/d, IFeithd 8 h W A7 it 15 BKE, e &
IKFE<80% ,

1SRRG KBS 13, B2 HESR , T AL 296
m’, RN T Pk AR K — AL 2 & (1 L
£),0=42.3 m’/h, %% B=1.5 m,N=(0.55 +
1.5) kW; PAM —{&{biE MMz 1 £,0=1.73
kg/h,N=(0.75+0.75 +0.25) kW;rye/kE2 &,
Q=28 m’/h,H =670 kPa,N =11 kW ; #f Je 24T % 2
£,0=42.4 m*/h,H =200 kPa,N =11 kW,

3.2 IRERAREFIER

TSI 6 790 JioT, TRFEH NS5 616
Tiote MY H# TR IS KA H I H A 1140 J7
TG, G E WM N 783 Jion, Ab PR KA R 1. 25
Jo/m’ BB A 0.86 J6/m’ (SLhR ELEE 1T 2%
104 0.59 55/m’) .

4 BATRERESHT

AR TR T Iy Je s 3%, 46 kit fa) , 14
B — 1 E W VR A AT A AR, SR A
[ i 7K L Ta) ik s K, J5 % B K SR KT IF
WA ENEE TARRES I . M 2016
E3H—6 .

ZI T RRE TR, SEbRiEsK SS,COD TN 1
BT IHE . 7K SS 29200 ~300 mg/L, KZE )]
kK COD & T3t 1E (500 ~ 800 mg/L) , TN 4
50 ~60 mg/L, HAHEbR 5T HE AT, A5
KK R 3. N 3 HEIRAE T LUE
KK TR IR A bR . A H AR, K
KB AT AL T —2% A Frifi, Hrpr COD \NH; - N 3k %]
T LRIV ZEARifE . A F K UE IV 28 mpn i HE ik
PEPRET, H5 & s L fr TP TN (BODy BVAT, FHorpr,
TP A 3 48 9] AT Kb P18 it o5 Wl 24 751 PAC B9 8880
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PO (U0 R0 2 S EREE) T LA,
K TP 7l <0. 3 mg/L; th T BUA A Wit i ALV HH 58
4 (K NHy = N AIK) , X7 TN, /] 72 AMAO A it
A3 XA masIE, TN 7] <10 mg/L, ZEIA =50
DUEM IS , B — 2 B AR Mg, i £ BOD; <6
mg/ Lo i A AR, B

&3 2017 FLERHAKKER

Tab. 3 Actual effluent quality in 2017 mg - L'

W H COD |BOD, | SS |NH, -N| TN | TP
1A |27.2]82 |83 | 0.4 [12.1]0.3
3A |24.1]7.7 |81 | 0.6 |11.4/0.3

H¥ |5H |22.3]6.8 | 7.8 | 0.4 [11.0]/0.4
¥ME |78 [23.0] 7.2 | 7.3 | 0.7 [11.4/0.4
9H [23.7] 7.4 | 6.0 | 1.7 [12.3/0.3
11720766 |7.7| 1.2 [12.8]0.2
Hopsy Rkfd] 41.2 ] 9.6 | 9 4.7 [14.9]0.49
WAE  /MA 15.6 | 4.6 0.08 | 5.2/0.05

5 %4iE

@©  AMAO T Z e SeH 5 K A HL it
11 RAHAR I 4L, TE s AN J5 S TR AW R, 25750 &
HLRE 3 AR 41K o

@ AMAO A=Yy ek (=5 100 mg/L) 5
TG AAO( =4 000 mg/L) , A: 47 A R FRIA] L
AN 20% o FA —E 1 o AR 3, TR B A 4
BRI .

@ ARTA AMAO A= ¥t 4 542 15 1975 R ¥R
JE B TE TS R HE AR 3.7 vdA (A5
) B HLAAO T 205 /N T 1.9 vd, J5s:
15 VR AL B 2R 4 1) L B AR Bl 2 0N o

@ L4 AAO T2, TN KRG Y AL,
A AL [ 3 He BRI, HL B0 AN B Ak, PR TN
FERRA R . AMAO T 2538 a3 43 BE oK, B 5K B
PN RO ARBR IR, AR FE 48 AAO T
2o STV T5 KA B, Y B R b v b R K
IV AR M (Hirh TN<10 mg/L) BEAT S A5 i i 1

AMAO T HA—E N I H
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