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Abstract

In order to improve the total nitrogen removal rate, this paper studied the ways to improve the
nitrogen removal efficiency through the improvement of ICEAS process, which was finally applied
to the urban wastewater treatment plant. The results showed that the traditional ICEAS process
limits the improvement of total nitrogen removal rate, and the step-feed ICEAS process always has
a higher TN removal efficiency than the traditional ICEAS process. Operation mode consisted of 56
min agitation, 112 min aeration, 50 min precipitation, and 70 min decanting; when operation cycle
was 4.8 h, the removal rate of total nitrogen could be significantly improved.
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EMR A TR R K SR, A% “mEER” 2R, 1999 4 [ 45 Bt 7 (R
WAL USRS R SRR I A SRS, (SR AATEI R &) T 20134E1 H 1 H
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TR 75 7K HE SO v R A, SR T OB Bl L & I 5 /KAL) 95% AR TE ik B (iiys
AKAEER Y5 P HE bR AE(GB18918-2002) ) H I — 2% A b, BIEIREETS/KAAE ] HAKIER] T —% A 1
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P 154 ICEAS J A6 i a7 B o s s S TS 2 IX AR 2 S 2 X o T IS 2 [X LA 4 e 2233 K RN A=
YN BEIThEE: 5 K TSN, X BAARAR PR30 (— A 3~5 om/s) il ik B i S ik AR FLIE N E IRV X, 2%
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Figure 1. Schematic diagram of the ICEAS process
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Figure 2. ICEAS process flow diagram of Kunming third
sewage treatment plant
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2) W B AIO BT A KIFEH A VER . ICEAS J Nl S Atk 32 B2 % AR A0 58 — U R B, 4
I 55— UK S B SR UG B HLBRIE COD IR BE R 21 40 mo/L 245, 1658 RSP BEB A FEI 7K
HIBRIE ™ BN S, SO R AL D Be AR O

3) LK T ALK B IR B B = R o 5 — IR BN B R R R B A R SR
WARTEREK, T 7K A A HLRRIR A S d it i R SOy SN 2e B, R K A 24 4090 B 75 R S B B b
AARERRE, TR R R IRIR, X RS K I SRAMUE R K BB R 2B, (RISl
TE S B R G IA N A, IE A T A B AR IRTR 9%

FRERUL EAFER) ICEAS T2 R ERBEARRIN G, X HE SBR TE/NMARKE LRI, =
U T e AR SRS, A I KA RO [l B KA, R PRE  Bei b 7 A v — B, FE B A0
bb, e BTt RS KA R i T R OSSR S R
3. LM E
3.1 MRTIRFIFK

SBR /NMAH KHUE EEHZE =K — () —RAcKEE, H/KFRHMEN COD (42.5~181.9)
mg/L, BODs (20.3~92.4) mg/L, NH; -N (25.6~38.6) mg/L, NOs;-N (0~0.52) mg/L, TN (27.4~39.6) mg/L,
COD/TN (1.3~5.7). iZ4:75757KF-# COD/TN 4 2.9, BRALEAK; SBR/MAATHS e HEZRH RWHE =
IR L] ICEAS ith.
3.2.SBR/NREE

SEIGFTH SBR /NMRIAIESE B A WIS H L, |, =36 cm, HiZ20cm, BAEMEM 12 L,
W 3 Fron, BEAKGE SRS, RYEF E i IR, RN RE, B B R R b
VENTRFLIE AL, MR EITIR S . NI E N ¥H DO. pH Al ORP #4:3k, A LLSZA W e o7 o 4 o
1 DO+ pH F1 ORP {8 f HAR b A4 .

3.3. WG B

RIS I H F i 1R, WEERT KR e 4t v .
34. IWAR

SBR /MRS EEE 40N AL B A, HAEMERIT5 IR (5000 mg/L A A)AEEK &4 T B E4T,

A B E BRI ZE =KL — s TR, Bk 2 B, #ikor AoNEg K, R
AT 5 ANAE, &R 4.8 /N

B ALl Btk A s AT, HAR I 4 B, #EKO5 RONIRERBEK (DTIE . K. BERERY Bet K
BRSB BORBEK), BRigfT 5 NEM, &EY 4.8 /N, BRI T N A, Bk 2 k.
4, ER57HE
4.1. COD EBH RS

SBR /N A. B HALB TR K 2 AR R], BE/K 1K) COD IR JEVEE Ny 92.5~187.1 mg/L, “Fiik
N 142.7 mg/L.

A HIES S KT AN 7K COD Pk E N 24.8 mg/L, COD [P EL BTN 82.7%. 4 5 fr
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Figure 3. Schematic diagram of SBR process
[ 3. SBR /MR K E[E

0 60min 120min  180min  240min 288min 0 60min 120min  180min  240min 288min
N T A A T A N L e by gl
Fi7is S Me— i | U e : |
UUVE i = YIUE E :=|=n:
HK —mx : : K e [ —
(@) (b)
Figure 4. (a) The first phase; (b) The second phase
E 4. (a) B LAMER—E1TERN; (b) B AMERZIEITER
I —k— R 25
20 Bk B3 K P S 100%
200
180—_ - 80%
160+
< 1407 60% X
g 1204 N
= oo i
= 197 40% =
& | ° 4
5 804 2
S 60 O
40 20%
20
04 0%

0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30

T(d)

Figure 5. COD removal performance of group A
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Table 1. Analysis of items and methods
i 1. mNmB S ahEE

Lisa/IBE| TR K5 B St
coD PO VR (22 ) DO WTW Multi340i
NH; -N AIRATI VL ORP WTW Multi340i
TN AR ER AR AL -5 A1 o3 ot BE 12 MLSS JEAUPRELVE

Table 2. The operating mode of stage two of group B
32 2. BHAZHMERAKEITRER

HH i BS s K
(min) (min) (min) (min)
BrB— 48 120 50 70
Mg — 56 112 50 70

B A & KIS AT A U B — ¥ 7K COD Pk BEH 25.0 mg/L, COD [P35 2 BRZ M A 81.7%;
BB K H 7K COD “FH43 5 A 13.9 mg/L, COD FI-FH 2% 8 83.9%. i<l 6 fis.

B ERT LA, Rt st K SO gt KBS, % COD 28 BR SR IF 3504 7 A S HT R 2
H 7K COD W PR3 FEATI SR /INT- 50 ma/L, H/K /K A AL FE AR v] LARS g 1A B3 BLTS /K HE G — 20 A bRt

4.2. ERERMRHSTHR

SBR /M A B MAHIZ AT bR A B VG [ 20.3~40.3 mo/L, 2 &2 31.0 mg/L.

A WL KIS AT R ISR, K AR EE N 0.5 mo/L, Z AN T3 LR FRIL T
98.6% (4nl* 7 fiR).

B 4 [l &t /KE AT A B — /K R AR A 0.2 mo/L, R A5 25550 99.7%; BBt 1)
HKE AR N 0.3 mo/L, S &M T3 EBR3 N 98.8% (U114l 8 Fi7R).

AT, R AR SO R K S, RAEMAEALRE 1 IR A RS, TREE K A/O
Ee oy 1:2.5 F1 1.2 B, ARIRERREME SCIUAR M A A B R A, H /K E P EEY) /T 1.0 mg/L,
H 7KK R R B e ARl vT AR e 1A RIS K HEC— S A bt

4.3. BRERMRHSTHH

SBR /M& A B R4l AT A U K B IR LG I Dy 31.8~41.9 mo/L, SRy 31.8 mg/L,
T BRAS R B L6 B RIAS RS AT A 2 R BR R M, AR S a0 ™ A A i i AU L E 4.5 K.

A TS KIS AT R KR U P 09K R 13.8 mo/L, SRR 25 3% 56.1% (4141 9 FIT7R).

B I B KIS TR U B — AJO T 1:2.5 B s HIZK BN 12.0 mo/L, @ P35 2
N 62.9%, ULE A HIELLH KIS AT U K S ECP IR AN 13.3 mg/L, SECTE) LBR%H 58.0%:

B A B KIS AT B — AJO Lo 1:2 IbF s HZK S ECFIIKE N 11.0 mo/L, 2 A5 2 BrE
9 65.0%, Ubi A L KIE TR H KB B IRE N 14.4 mo/L, S R8P £ R 3 N 56.0%.

LA ERTRVE Y, AL 4.5 Ao, Al ER i KA R R B AR IR 28 T ik ks =

(] & KA 3UFE AJO B 1:2.5 B, RV R BR R LE Sk /KB 5 4.9%:; (a1 8RR UTE AIO LN
12 1, RRERRFR ESE KR 9%.

A B K AR 20 A/O BB 1:2 P AJO LR 1:2.5 IS R LR 2.1%.
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Figure 6. COD removal performance of group B
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Figure 7. NH; -N removal performance of group A
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Figure 9. TN removal performance of group A, B
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SBR LZEHIZ AN ERBIRA NI KN, J5KEEE G ERI =, 360 T %A T)6e, ICEAS T
ZHEMRAEALSE SBR FIBEAS_ B 1k, 3EKOr SONESEEK G Tt 1 ECK i, B2 1 RECK
oz, TEERS ICEAS L&A T HORB V5 KA FR T, SR T BB D Re I A 13 25k, At —
AR ICEAS T 205 /KA M LR A, 72 BT it — P R st .

1) LB KTTAART ICEAS LEMAM LR, SR sbkE, MHFaTE K, RENKT
AT B KRR FEE (R R 7K P R B DR REAT S AK,  TEBR 1 52 G0 IR A 0 1) T B A i 4 (T g B B Ok
BANGAT, & APEICREFE. BN BT K, RANEAREMZEMDERGH. HLEF, M
OB AL T sa e %y, T BRd A FK s e SO R B AT AR AL PR, R G AL RS 2 N 5
st K 7 NSO KT G, SR E AT i 2D 5%;

2) &4 ICEAS TE M A/O tL, K AJO EEM 1:2.5 2 3) 1:2 J&, MR MR A8 — S 13 aE,
B4t — B4 AJO LK B EEA G ass, FrblsfE A/O El 1:2;

3) KB O A B KRS, K COD. &M T AR SE 5 B 5 K HE — 20 A
PRAE, T EH TS BA R R B AR EE, KR B R AT LSRR RS K HE R — S A ARt

E&mH
“TA BSOS G A EERHR # K 1(20122X07302002-06) -
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