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Design of CAST Enhanced Denitrification and Phosphorus Removal Upgrading
and Reconstruction Project in a Wastewater Treatment Plant
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Abstract: The design scale of a municipal wastewater treatment plant in Jiangsu is 2.5%10" m’/d.
The main process was CAST, and the effluent quality was required to meet first level B discharge
standard. To improve the effluent quality to the first level A discharge standard, the original CAST
process was modified and the micro-flocculation filtration advanced treatment process was added in the
upgrading and reconstruction project. Aerators were installed in the biological selection zone of CAST
tank, which were changed to the main reaction zone instead, and thus the problem of sludge accumulation
was solved. The nitrogen removal performance of the system was improved by installing agitators in the
main reaction zone and setting anoxic agitation period in the operation cycle. The single point sludge
discharge of the excess sludge pump was replaced by the perforated sludge discharge pipe to improve the
sludge discharge efficiency. The cyclone aerator was changed to microporous aerator to improve the
efficiency of oxygen utilization. PAC was added to CAST tank for simultaneous chemical phosphorus
removal. The project has been in operation for more than one year after completion, and the effluent

quality has stably reached first level A discharge standard.
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Tab.1 Actual and design influent and effluent
quality mg- L'

S| COD BOD;, SS [NH,-N| TN TP
201853 105.1 31.1 304 | 11.8 | 14.0 | 145
koK
01843 21.8 3.01 9.6 | 0.87 9.8 |043
ik
Beit#EK | 300 150 | 200 | 25 35 | 4
witthk | 50 10 10 | 5(8) | 15 | 05
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10%, 152 IR 2] 50 cm, {5 e T IEH HEH , S2 b5
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Fig.1 Schematic diagram of transformation of CAST tank
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Fig.2 Process flow chart after reconstruction
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Tab.2 Operation mode and parameters of CAST

tank
[$: w L/
5 gél ﬁff? = ﬁ A ﬁ@ X (kngD~
M| (mge| 7K W1 {B )| (MLSS |
Y B R 8 L P R T e
) |’ # d™)
Wi 80 [25 000[1 042/0.28| 6 25| 35 0.06
FRiD| 150 |15 000 625(0.20| 6 3.5 0.05
J 4| 150 [25 000(1 042/0.28| 6 35 0.07
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44,1 m?, B g 5. 9 m/h, iIBAT I 24 ho SR
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B[] 4~6 min, 7K #HF5R BE 8 L/ (m’+s) .

@  HApthpkrh o T oM BT 5 TE K BT
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Tab.3 Actual influent and effluent quality

mg- L™
5 H K HizK
WHIE | FE | HEE | FE
COD 104 ~ 145 125 11.0~17.1 12.2
NH,-N 11.4~234 17.5 0.16 ~ 1.11 0.4
TN 15.8~27.2 21.4 6.6~11.7 8.4
TP 1.93 ~3.61 2.78 0.16 ~0.33 0.2

SEFRIZATH 6 4% CAST S b th S8 48 17, ARt
6 h, #7K 60 min FiFHE 75 min GHZK BDFF S5 Hig bk ) 05
K65 min JLIE 110 min JEK 110 min, 1EH Az = i)
FFJE 1 & KALE HA 14 CAST iR, iR 45 CAST
T EF 7K A% NH, =N EDRG ff 42 1i Bs SCTH 38 T Je B
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] 60~70 min, #F B ANME , NH,-N{E 2 EFHRR,
i B A 25 T B0 A v, AT RS AR A
DUTE 45 o1 5 T n HEVE , AR 45 75 8 v B2 i a2 HE e isf
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T 5L Bt 7K B P TR ST 0E A o, 7 S T FE S Y
DO, DO M M 2. 0 mg/L % % 0 mg/L, Sl A A5 A7 Fl
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AR A . A~ AT I T DO B AL WLIE 3, 4R
PiT5 K 7K TNAE JT45 & 3K COD VTN ¥ & 721k
1 OL R SR N it . 1E R S H K TN FE 10 me/L
AR, 5K ) 32 Frit /K COD ¥91E 125 mg/L, 243K
TN<30 mg/L B} 0] AN ANz I, i#F 7K TN 24 40 mg/L
I, CRREN PRI 2974 41 mg/L.
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Fig.3 Typical change curve of DO during operation cycle
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PETFFE TP FELALFE W CAST bt 7K TP, 455 il
TP 7£ 0. 3~0. 5 mg/L, H L VA5 A Wyt i 2 &, CAST
MW HT PAC(10% 70 24 52 2 40 me/L; AR08
7K SS i g A A g b 0 2 5, O PR UEE h 7E A
AT O, UM AT PAC SEPR N2 529 13 mg/L. )
Ah A=yt HE e R, A TPAIR, PACH &L /)N 5
K2, At HE e i /N il N TP R, PAC %0 4t
Ko A7 R & AL 7 BR B0 2B Ak B vy A B i 5
M, 53 A% N PAC X5 P8 UE K& 14 e TC WA b g%, 52
Frizfs CAST #i MLSS 7£ 6~7 g/L., SV 7E 25%~35%

270 360
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S — B> TRE E AR N 2 493 10T, i S b
1997, 276/ (m’-d™) 5K i 2. 2 hm?, T #2547
g 4 0. 88 hm*/10°m*, SEPRZGFE  FHFE WL E 4.
F4 EBRIBITZORE BEFE

Tab.4 Operation cost of chemical and energy

consumption
HLFE/ | HLEE/ [PAC(10%| PHESF | ZBR#H(COD
iH|(kW-h-| (kW-h- | W)/ | PAM/ | %4 2277)/
m?) |kg'COD)|(mg-L")|(mg-L™") (mg-L™")
HE| 0.24 2.23 53 0.37 41
7 %

TE CAST A E T A W5 K FHgeiE b, it
Ui CAST 120 B 3G it 22 e s DB R FE A B T2 22
il KB TFE bR e i 8] T —H A bR, BEATHHR
s TR G D R T KA T A RIS v EE
BATHUARAR, i CAST T2 M) I AR HE T 4%
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