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Application of Improved AAO and Sludge Deep Dewatering Process in the

Relocation and Upgrading of WWTP
YANG Zhu-ping, GUO Shu-qin
( Tianjin Enterprise Key Laboratory of Infrastructure Durability, Tianjin Municipal Engineering Design
& Research Institute, Tianjin 300392, China)

Abstract: To meet the requirements of the first level A criteria specified of national standard and
the sludge dewatering requirement to the moisture content below 50% , the process of pre-anoxic modified
AAO + high efficiency precipitation + D-type filter tank was adopted for wastewater treatment, and deep
dewatering with plate and frame filter was adopted for sludge treatment in the relocation and upgrading
project of Jiaozuo No. 1 WWTP. The operation results showed that the effluent quality could reach the
first level A discharge standard and the sludge water content was <50% . The total investment of the
project design was 208 million yuan, the unit total treatment cost and the unit operation cost were
respectively 1. 12 and 0. 84 yuan/m’, the sludge deep dewatering treatment cost was about 100 yuan/t
(discount 80% water content sludge ) .
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Tab.1 Actual operation water quality in 2015
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COD 285.3 27.4 100 50
BOD; 110.9 7.4 30 10
SS 196.3 17.8 30 10
TN 29.3 18.0 — 15
NH, -N 18.3 9.1 | 25(30) 5(8)
TP 3.87 0.89 3 0.5
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Tab.2  Design influent and effluent quality
=] K HK
BOD,/(mg - L") 150 10
COD/(mg - L") 350 50
SS/(mg - L™") 260 10
TN/(mg - L™") 40 15
NH, -N/(mg - L™") 30 5(8)
TP/(mg - L™") 6.0 0.5
KIBFF#E/ (4 - L7 — 1 000

3 T&&

O —gubm

R AR T AR S BR KRR R A v, 3 H K Y
LR BR B m B g O, BT R AT S R
AAO” g MR b T2 (WE 1) RS
HEK (30% ~40% ) H ik A HLY) I Gl 1k (8137 35 U8
A A R, A R PR B DR A B SR Bl Il R L, A 17K
RUEA 1 702 SR AR BE AR e BRI 50 T AT T
IRAFESUF I BRBE RO o A Tb il I AR FH S 7R 4 g =
SN, BRI IE 2 3 m Ts PR ik, SRIE A Ak
LR R A L KOK R GE TR E

JAE R IR it g T RIS & KAk
BRIA A o

K

!
F i i It
HLA A
HEKFE B
1 it shiz
20 4% 15 RS E
i iE i DT b
15 8 R B I K
30%~40% ﬁg{FLﬁ(ﬁ_’x ]
60%-70% | [FHURIL (A |t ie it
[] R4 (A) RBa | |®
A ﬁﬂ%MQMz]WM 2 &
il o) — W (T |
%] ! 509%~150% |
wy
[ o ] ERER
i
25
i i
L
HEVe
K K
LR AN,
AT R
L]
E1 Bk TRAEIZRE
Fig. 1 Flow chart of wastewater and sludge treatment process
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Qe =11.5 x10* m*/d,2 4EFE R T 4 35V, =
84 240 m’;V,y, =21 060 m’, B Y R SF 2 78 m x
45.9 mx6.5 m, fAHOKEEHA 6.0 m; N Jeis 12
d, SUeith 16.5 d; MLSS 3 500 mg/L; ¥t 7K iR
12 °C ;5 it 0. 07 kgBOD,/ (kgMLSS - d) ;
FlRT5VET= N 1. 274 kgDS/kgBOD, ; | 4375 I i
R 17.84 vd(#HH) AR R 50% ~100% ,
[ A 50% ~150% ;i35 B It A] Oy 20. 1 h, H:
R EBEIX A 57.5 min(4.8% ) JREIX KN 2.3 h
(11.4% ) B XK 4.23 h(21.0%) GFE XN
12.65 h(62. 8% ) ; SZ xS &8 (AOR) Jy 1 190. 7
kgO,/h; bR A ity 1 639. 5 kgO,/h; S 5y
29 278 m’/h,
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MR B o EPDM R ALIBR 4%, 4 012 1R, 52
FReHIHT ~12m’/(h - #R), 790 mm,L1 000 mm,
ARHE=20% , IRAWPIE KK 8 &, 2B
P, 0 =300 ~900 m’/h,H =25 kPa, {BEHHE: S
BB KIEFERS 28 &, H B HAIX 5.5 kW, 4 5 KA
X4 kW,8 &, 58X 5.5 kW,16 &, 25K N5
P ] : DNS0O 75 < Ha, 3 98 715 W5 1 60 T 2 A 16 i
454 o FEACEES] . FATHE] 8 42,2 000
mm x 500 mm x 500 mm, [B]3 {5 e B 45 il . Tl
FHE ] 4 2,2 000 mm x 500 mm x 500 mm, ORP {Y
44,-1500~ +1500 mV;DO {312 4,0 ~10
mg/L, MLSS IBGWHE 12 &4, 0 ~10 /L, =5
AP 4 G MHEVEEN 0 ~20 m*/s, AR
S W 3 IR AR 40 &=, FREAR. N E RS,
71 200 mm,H =2 000 mm , Be £/ FE . —HE 2045
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HFIA] R 20 min; s EEREIE >50 s ™' ARV I Hh 2
JRE, PR AR BN 225 m? RHE R BT E R
11 m’/(m® - h),
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HREEX IR ARy 2 22, Sr i 222X, A2 4
N =22 kW, Z25E S0t 2R B FEAL 4 22, 375
Sy AR A VN = 1.5 kW, S
P, RS DIVEM VL 2 £, 017 m N =2.2
kW, BTG IR R (FahilT)s 64 H1 %),
Q=0~120 m*/h,H =2.0 MPa, M+ 5% mfH>
450 m® , R I HE KA K = MAEN L =1.5 m,
6 =60°, BEJE A 0. 8 mm, B [A] 7 2k 100 mm; T3
PRIMBE A 2 5,017 mo H KRR & HE R 36 14>,
JRF2k 7 500 mm x 300 mm x 300 mm ;A 3 4,
1 600 mm x2 490 mm, =B . BV [ A X
2 45,0 ~4 000 NTU,0 ~ 10 000 mg/L;pH 1 &% HUkE
w2 2,0 ~ 145 PRBk0F ¢ 2 £ S AT 2 &,
0~5 m;E KA HRE RS 2 £, pH 3T RHUEESS 1
£,0~14,
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13.37 m/h, 75 H St 98 58 o0 15. 37 m/h, 5
H ik ik 8 2 B2 R 17. 38 m/h, 58 i ok 08 2 B2 o
19.86 m/h; Pk b BE R 6 L/ (m® « s), ] o
Ve phsR I Hy 32 L/ (m? « s) 2l MEREE =5 um (1
BIRWOR LR R IE 95% LU b UE RIS B 15 ~ 35
kg/m* s FIABURH <2% ; SRR IR H IR E R 0.8
m; FZ e RE KR <0.5% ~2% .,

FERA:
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Fig.2 Deep dewatering process and material balance diagram

TGUEHERL RS 15K B KE R 99. 2% 1951
W SR AR ML 48 2 5 K 96 % F2 47, i Al
Vet , SR 5 38 L I R AR T ARG R R, V57
VRBR S 2 FIEAE AN R GE R 3 0 B 4544
BPRZREHE . BHE BB i, IRFREC IR ], Bl
THEAR S E . IR R PR RE 4215 26 2 38500 )
BN B RS Je 78 25 6 U8 3w vh 5 o B PR TR
Ao TAE S Mk gkl e bt X 5%
PEfk R G0 F I SR 23 V5 e ik 2= R AL
FEMEHLHEIE & 7K F R 95% , e & /KR 50% ;i
VEEMEAEIE G 1 ~ 3 W/ AL 1 s Ve R
3 YR NLR S
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TSR TREE I K AL B 5 b AR 2 2 514 m?, 4K
FUNTREE - HEZRZE R MK Z 0] 55 (2 )2) , #50
TERRZ A 1 980 m*, A7 A [l M TR ERS L L fig el |
G SE B . A A (PRJE) 1 E],43.5 m x
33.5 mx14.0 m; HIVEM 1 [7],22.5 m x8.25 m x

11.3 m;figHfa] 1 /8] ,12.85 mx12.8 m x5.7 m;
FEYh 6 J, B3 5.0 m x 5.0 m x4. 5 m; 3 PEAK I K
JEAEK 1 JBE,5.85 m x3.0 m x3.5 m; {4515 Ve fig
i1 JBE,9.0 m x9.5 m x5.35 m; 7K I5 Ve B HEH
1 J8,50.0 m x17.0 m x 9. 0 m; e i 1 Ji&,
12.5 mx9.5 mx5.35 m,

UREE MK P 738 K3 < 60% |, 15k HL OB T
F>95% FERIHRFEIE >0. 01, K [m) 5y P19 i >
25 kN/m’ , R BE [l 7K 2 S8 AE TAE B[] =7 800 h/a,
FHIZTTHE] R 16 h, FRIEHL TAE R S ( kR
JEH1) =1.5 MPa, JREEHL TAE AL 3.5 h,
A A (R UEREO AL T 1300 1k, H 32571/
B ARt 8% (L 80% Sk RI5IRIT) .

FET .

TSI T S B 4 R4 AR T 4 B
(212 %) ,Q =250 m"/h; ilF RIRAEHL 5 15,0 <70
m’/h, iERPEKE S 7, PAM MZE 5 &5, A8
HRE 2 B AR RIEAEI G H L&),
Q=125 m’/h, JRLGPHPE RS B IL 6 JE, Mk
HHARL 85 m', BLE 6 & 3 M i BB HE AL,
@1 500/¢02 000 mm, P =15 kW ; JHFEFINZ5%E O =
1~5m’/h,P=0.75 kW, 4 &2 H2 %) ,BE2 4
15 m® PE #2455, T4 142550 66 3 4, b
V=30 m’, FLEF AT B B, T 2424
o IR EMEIRE DK RS 15 R HEHIL4 &,

HHESI R 50 v NI E FHEERZE 4 &,0<70
m’/h,P =30 kW; JEHE/KE 4 5,0 <30 m’/h,P Ky
18.5 kW iH VK EIER 1 4),0<15 m*/h,P
(15 +15) kW; 5 Q=1.0 m*,P =0.80 MPa,
3AEEL2m KA T2 /6,58 0=5.0
m’,P=0.80 MPa,2 }; S EHL& 2 5,P =0.80
MPa,Q =5.0/1.0 m*/min, ¥ it K5 U8 1% % ik
17 e bl , o2 = St B4, ik 0478 s i
B 5 E] 2 4,V =60 m’ /4,

5 ITAPRGEAT

ATFET 2016 454 H 20 H @K 5EH,2016 4F
8 H 16 H5E A T 5, 32 T.J5 B34 i A iikiz
TR B, HETIEFE ST BRI

WiHTF 2017 4= 8 H 16 H i R Y Jm k47
TR 5 3 K 2, HE K COD S 167 ~ 228
mg/L S Ak 23.3 ~29. 4 mg/L.SS K 153 ~ 199
mg/L BOD; 7 63.7 ~85.5 mg/L . iafilih 0.932 ~
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0.955 mg/L A%k 24.9 ~25.3 mg/L A H 32 ~
64 £, Hi 7k COD 2} 16.3 ~19. 6 mg/L. % & N
0.778 ~1.63 mg/L.SS 45 ~9 mg/L .BOD, K1.4 ~
1.7 mg/L A BEH 0.311 ~0. 355 mg/L., % K
11.7 ~12.0 mg/L (AR 4 4%, 3830 T —9 A HEk
PR

HRAEREK 1 PRIk 3 H 47.5% ~48.7% .
6 HARZRFFH

T AR H ) S 4 0 P M T AR 12,85 b,
SEBR I #e R 7. 93 hm? 3 A #L 3 AR R 0. 793
m’/(m - d™) TGN 37.6% , TR
PR 2.08 4070, K TN 1.69 {¢T0, T5/KH
PEALER A 1,12 J6/m®, B35 £ B A N 0. 84
Jo/m’ . J5KHFEN 0.36 kW « h/m*, Hirfr 35 K &
(8 + =GP ) BFESH 0.278 kW -+ h, {57 I
FEWEAKFR 7 FLAE M 0. 082 kW« h 4E S HHL &
1314 x 10" kW - h, #i{j BOD; fE#EH 2. 57
kW - h/kgBODy, REEANEL PAM(BHE T ) {HFE= N
36.5 Va, fb2: 50 PAC W#ER N 1 672 Va, &
ClO, JWFE T 365 vVa (R4 392 va thiR 173
vVa) o V5UeTREE MK £ 28 U8 B 25 570 9% LK H 2 e FE
MR IFEHIFE 100 Jo/t 2245 (37 80% Fok Z51R) ,
Horry5 ¢ Btk PAM (FH B ) 40 v/a, [& 1k 5
2500 Va, =Gk 416 Va,
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