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Abstract [ Objective] With the further improvement of urbanization, the original designed influent pollutant concentration load of
the wastewater treatment plant (WWTP) has increased. A WWTP in northwest China country is designed with a wastewater treatment
capacity of 8 000 m*/d, ammonia nitrogen mass concentration of 32 mg/L, and total nitrogen (TN) mass concentration of 45 mg/L.

The cyclic activated sludge system (CASS) process is adopted. The effluent quality follows the class A criteria of Discharge Standard of
Water Pollutants for Municipal Wastewater Treatmeni Plants ( GB 18918—2002). However, the actual influent quality of ammonia

nitrogen and TN mass concentrations are 71-117 mg/L and 78127 mg/L, respectively. And these concentrations are exceeding the
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design influent concentrations from 1. 21 times to 2. 65 times and from 0. 73 times to 1. 82 times, respectively. The effluent TN does not
meet the discharge water quality requirement of 15 mg/L. [ Methods] The small-scale hypoxic denitrification test is carried out. The
further renovation idea is determined to enhance the dydraulic retention time of the activated sludge denitrification. Based on the
problems of batch treatment of wastewater in CASS tank and the fact that the volume of the biological selection zone only accounts for
11. 3% of the biological tank capacity, the renovation project will transform the regulating tank into an anoxic tank. On the basis of the
effective capacity of 8 579 m’ in the CASS tank, an independent anoxic zone with the effective capacity of 3 091 m” in the equalization
is added. The nirtification reflux ratio has increased from the designed 24% to 114%. During the influent and aeration reaction stages
of the CASS tank, the nitrification solution is refluxed to the equalization tank for anaerobic denitrification reaction, and then returned
to the CASS tank with the influent to enhance the denitrification capacity of the hiochemical tank. [ Results]  After 15 days of non-stop
water supply during the renovation and commissioning, the TN in the effluent is stably up to standard. [ Conclusion] This process
renovation practice has solved the problem of insufficient nitrogen removal capacity in WWTP, especially in the county-level areas of
the northwest region due to the excessive nitrogen load in the influent exceeding the designed water quality. Moreover, the renovation

cost is extremely low. This project provides an economic, fast, and easy maintaining, and broad promotion value renovation path for

small and medium sized WWTPs with the limited funds in the northwest region.

Keywords cyclic activated sludge system ( CASS)
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50 t/min, 1% K 6.5 kW, K CASS 157K ab 53
T4, & s A RN 4 h, #EK IS 2 h, LI
1 h,¥#7K 1 h; CASS b J%2 o i 1k & 191 9 2% I & 2
80 m’/h, ALV 3 i 45 1 (45 4% DN200) [A1 3 5]
CASS 3t iy 3ty 25 4 356 5 X5 7 HE K By B s 1 HE e
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b D HEVR RS A At TR A YRR U [ A (MLSS ) JiT 2 ik
FEHEEE 9 500 mg/L, CASS WiE T /H sk M 5 h, i1
HEKIIBES 2.5 h, DUFE 1 h, K 1.5 h, Bk ik
TN FiE N 19. 94 ~47. 81 mg/L & 2 Fi & He JiE
4 2.54~17.34 mg/L, Hi7K TN 2 A B A fE AR E
JE KK 5 G B BB TS K A B TS Y ) HE ORR
7EY (GB 18918—2002) —%% A HEARE
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Tab. 1 Design Influent and Effluent Quality of WWTPs

izt WA HEK SLBRFEIK
COD/(mg-L™") 480 264~572
BOD,/(mg-L™") 230 168 ~366
TN/ (mg-L™") 45 78~127
BAA/(mg-L7") 32 71~117
HBE(TP)/(mg-L7") 4 7~12

2 IZHEARME
2.1 IEZSHHH
BORT5 AL BT B it K 52 8 000 m’/d, 5%
PREKE N 6 500 m*/d, PIFHEK TN Bk E
45 mg/L, BA RN 32 mg/L, CASS 1 Ji,
JU 46,0 mx 37.3 m, 3k 4 K%, S5 MLSS
R E R 4 500 me/L, ARHOKEHR 5 m, AR
8579 m®, Ho AR BEIX ARl 782 m*, B
LA E 2 6 KL, B85 YG100 #4 B i S XL
(Fi 7 60 m*/min, LHLTIE R 100 kW), B4
SRR CASS b 1# 2471 CASS b 3# 4#, CASS
WSEBRIs AT R 5 h, KBRS 2.5 h TTTE
1h 8K 1.5 h, SEBRYS U8R BRI N 9 500 mg/L;
SEBRFEK TN B A 127 me/L, & &R ke
K17 mg/L, FHIEEEHIHK TN BTN 12 mg/L,
FRAPEARIE D 3 mg/ L, 45 IR (1) HEATIE TS I
75 TN ffar Fa A S 5
Qx[(C, -C,) x0.001]
M7 Y X (G X 0.001)

(1)

Hrr. S, ,—I5 i, kg TN/ (kg MLSS - d)
o kg A/ (kg MLSS-d) ;
Q— ik, m’/d;
C,——HEKI5 Y R mg/L;
C,—— KGR Wk B, mg/L;
0. 001 —— A0 4 B A% 4L, me/L 40 55 1
kg/m3;
Cyss——MLSS ik, mg/L;
V—A A AR m’

15 TN g Ay 0. 006 6 kg/ (kg MLSS-d) ,
B A TN 0. 006 6 kg/ (kg MLSS-d) ; 52F8 TN
A 0. 011 kg/ (kg MLSS-d) , BTl Ak & & 1 1
M 0.012 kg/ (kg MLSS +d) . X b 2 i 7 A 1153 4%
e IR K AL B S2BR TN & R 0 i
fir 8 0. 67 £i5, A L2 ARESE B TN 3545,

2.2 IMRIRIE S AR

ZIG KA BT SR K 2 A TN & F IR K
JFifehR, o0 T R B0 B, X CASS i K i
A TR BRAEUS Ail Ak /M, CASS /K AITAY L35
WS MBI A 1 4, 8RB 2 L, 8N
kIR (E LT A RN, COD 228 20 J1
mg/L) 1 mL, T8 AL COD JF R A 100 me/L, HUE
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Fig. 1 (a) Experimental Device; and (b) Results of Anaerobic Denirtification Experiment
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Fig.2 Process Flow of Wastewater Treatment after Reconstruction

A IRERS LA T P NOS-N b JFUSRUS, 58 iU A
OO -2 B TN, AR 1] 2] CASS b, M 3G K7
P V5 Ve B AR Al A A BURIRE 7K 745 B s T

T2 AR R anE 3 fios, Bk 4
mr,

I
|H
I||
:|: R
|:I — 18
1 |- 1o
i I
I
f+| * Lok it
|* L3
v Yy
I
1) WAIE
i
||| CASSHE | CASSTH | CASSHL | CASSHR
:q 1 24 34 44
1 Lyoeloeelonelesel mamn
o Fgl Rgl Rl Felooe mkx
HEE IS _L+§_J "X usiEn
(1) A i T T - — PE
i Bl SR e d—— -y ki

3 IEHEREGHE
Fig.3 Specific Plan for Process Reconstruction
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IKAKTZESR (15 mg/L) , H 7K 20 5800 d ok B AH 7R
P T KK BRESR (5 mg/L) » M5 s 5, F
T ERI, CASS J& I A Ak ¥ I it & 29 2 600
m’/h, JHFT A BCAFUA 3 091 m? |, VAT o A ik
A R AEIRK T8 BRI 5.1 g 98 s U
YIS e B ol 700 mg/L, IR A HE/K H Y BOD,
573 he AR B 175 4 ¥ 0 Bt A S A b s I e 75 ) 2 o P
TFHEA; 7E CASS RSB B, B CASS e /K IR &
WAk 2 A, T K 282 AR 5 [T & CASS
b, 28 AL R ER , T TS YR B WG K, S
d BHE T b 5 P B e B 3 151 mg/L, 10 d A
A5 VSRR E N 4 905 mg/L, CASS i fbi
[RS8 0 b, R S K T A K W BB
A E] A 4K 9 BHAIT 1S B, T8 it Hh A St B 2 A AG
F| NOS-N, 156 B 9 15 b 336 1 35 U8 S A Ak R0 35
A B IE T o B SR R 11,3 d R E
13,4 d, BEMR /)N 5 83 30 1) 2 7K o 0 o e vk B Oy
69~123 mg/L, TN Jii ¥ &£l 76 ~ 134 mg/L /5
FRTFHEAK K B B 5 oK AU v RS e T
1 mg/L, Tt Wt & 57 /9 95 U8 (91 900 210 9 55 3t il £k
JLN AT M 5 K TN e RFSEREAIR, 15 d B HE K
TN B R 10.2 mg/L, B AR # W E X 0.49
me/L, 7K TN R E R FL e — 2 A HERORR U,
VEPAAS U EE 2 5 58 L2, A R D T E 7K TN Wk &
i v 14 K I 7 A [ A0, SEBR T FU A
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AW HE BRI NEIT

(1) WKFE 15 6,5 700 50/ &, MR 85 500 TG,

(2) Bk 2 12 4,700 o0/ &, Bk
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93 060 JC.

(4) ELEFPRREHFE SN 2 000 T,

A 35 R 188 960 TT, Bl 28 B IAIK,
N Y ETRTE

TEisfTid B, 4 > CASS Wiy h 2 #is4T,6
BRI, BN 45 kW 5 2 &
WK E I, AP N 15 kW LKt 1 S KE
I, R 7.5 kW el 5 B i & s 115112
K 67.5 kW, B HizfTHH ly 24 h, S BLHL MR
0.423 6 kW-h/JG, — KB 2R 2 686 TG, kI
PR E A 700 mg/L, LK 6 500 m*/d it
B RN R & BN K 1 200 JT/t, — KT
HERIRZG RN GRZ0 5 460 T, AT iz & 9%
4 6 146 7, Mi7K EHHST ARSI 0. 945 5 7T,
4 Z5ig

(1) PHIRE B Ii5 KA EE )R CASS T 20, it
JKCTN R B A e Ttk K 5 Y ik 0. 73 ~
1. 82 f%H1 1. 21 ~2. 65 £, 7K TN ANt J& HE i ot i
WREN 15 mg/L 20K, /MR A5 R K] T 2 80E
SRR AR A A B i AR S A AL 7K T 457 BR IS ]

(2) AR s S oK T A AR BT PN R T b s
R AL 3 A B K RN PE AL R TR T AN
CASS Jth AT , fEST iR T5 6 K i R 45, 78
CASS Jthiff 7K | B s g B B e il A Y 1] 3 39) 9]
i, AR A PR SE B 7K TN B iR

(3) 7845 F FH AT 98 77 b 44 550 40 A0 Sy a4
L, DARR AR ) s 9% FH A e 1 7 bt DX Bl 7K Ak
R K R TR K T SO I RE A R )
R 4 sz R PE b /NS K A BT HR R T —
FRAUT R B UEY I GE AR, BT IZ T
#rE,
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