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BWETHE R ERT U ERA G ENAES BT ERS ERIEFERAWART TS THR#E 20 10 MAWREET, EE
BEEEMHELT 2% SBR EEHEHTRAKU KNS RLEBEFEREKER R FEXB TEEREOER, B
COD {EF 50 mg-L™' , AHMETF 5 mg-L™".
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Abstract; Since eutrophication has become increasingly severe in China, nitrogen and phosphorous has been the concern of waster treatment, especially
nitrogen removal. The stabilization of the intelligent control system and nitrogen removal efficiency was investigated in a pilot - scale aerobic - anoxic
sequencing batch reactor (SBR) with treatment capacities of 60 m?+d !, Characteristic points on the profiles of DO, pH, and ORP can exactly reflect
the process of nitrification and denitrification. Using the intelligent control system not only could save energy, but also could achieve advanced nitrogen
removal, Applying the control strategy water quality of the effluent can stably meet the national first discharge standard during experiment of 10 months.
Even at low temperature( T =13°C ), COD and TN in the effluent were under 50 mg-L™! and 5 mg-L"", respectively.
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AT RERHERFEERER BREULE
17 ANRRE B ot . G e 4R T K A O RO B
RAeHERRE G KEHEFANEIMEL. HAl,
AT BT RERTER SBR TZ O fEIS KA
B EI ML A. SBR T2 B KM S REETT
EHER AR FERS, RALHASBR TZ
M B hE, A R A FE LS. L FREE A K
FEARMITENE R CERRE, W SBR TZHE
REATEN  FEERRAMAARE BFLH
RIRR AR IS K AE B T 43— HE AL B B Ry 60 m™
d™' Y SBR PR R AT R, M =B MK H GE
EHEARTIA SBR TEZF A R EEH AL
REBRRBR AR EE#T T PSR,

2 ZEMSEEARE /T ( Three-layer network technology)

ZENMAEHRERTEBB N ER R, ¥
TERGETAEHE HHR AGR, - BHEZE T
LA B L s ALK 4 20 A, 8 1 ) 45 B 3 4
w0 3 A R T A ) A T e B PR U b
BREGER LR R s ME P RIEEEMN S
HEHRE.

EILERMFMAN=ZFEME—-BKREERG
BER 0 2 | BRAT ] P 2% 0 4 ) T P %

RGHRERBERMEBUR. ATHREMXRR
SRR TS, WA RR M A, AT LR
X ARG BRI, WA (CRBEEE — &
WEL L, B &1L Br =T a0 R, &% io
BEXEEAGRE, TET KBHNERRERLMNES
K OMERETTHRES. ZRARTREFH
BE B 58— R P — B B M 4.

ATREREWTEE, TIVERNRAZHCR

RImtERER) PLC( WSR2 FFE 1 28 ) . PLC R A
MIFXBMRUE RGHYE S, B/ ERAPAME
BRFRERFAERNPITS, TREFLIRNV BB
. & PLCE S A KM, EREH RAME
JZ BT 4 1] P L 2 1 0 0B 4 R A A R
g ETHEYLRA IPC, & o # R AR
ARSI, THEANRES AR EREERST
ERG. FImt, RA T RS 4%, EHREM K T
ot 38 2o AR R IR A SR R P IPC W 2 R M
A AR, oK B #EH MK RGOSR SEd RSSQL
EETREMFBHEEEER IARE=ZEE
FERHEEN ZT=ZEMEMBPEENEZH R
G, hEHEE L BUTAHINTS.
3 SBREGKAEEAEZES P REREMFTH
BE (Compostion and founction of wastewater treatment

intelligent control system in pilot-scale SBR)

3.1 ¥REAZIZHRBEAN

APRARAE TN F KL 4
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R BEATIR R, RS R P LM DO,ORP,
pHL 3fe 30 A= 16 S B A #E R, B BE 58 ARG , S IR AL 4
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Flg. 1 Schematic diagram and instructions of the pilot — seale reactor
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Ru2WRERe&EREENREETRE,Z HAGPREHE . ZREAEHNE. RENEHS
JEHEAHK BB, YK AR HEK HEK SE R it UOREINIE 2 BT L S R S8 i fe RS X K &
AREBBFFHEAT—EMY. DO ,ORP .pH i ¥ % £ ¥ #E 17 3% 28 3K 0 Wi 9, 3 LA
3.2 ®wE R WA KA BEXTREK R B B AR N TR KR VHER

AEFEENNTRAEAE FAZEMERER  FBHERGET AT SES, LURIE S KK
REHHBE, RL=ZNMEHE B T ahEH 2.

| RS &

v
/7

% ﬁge%ﬂgﬁss Lo BT REAKE
1 h\\‘
hY

S B PR g b 477
2

HAEmIE
Y e BAMMA / Wil

C TR CC RO RATC R

VO PR

BT ZhiEhIAE
| ] ] I I 1|

HKH HERAL Bk pIIEZE"S HEjER K%

DO pHL ORP{L

H2 HMRGENEHSHERESE

Fig.2 Schematic diagram and configuration of the control system
B F R EREEEE - RNER(N DO ORP, HfE EHIEEREH S5 HEESMELEE

pH 288 %) MG HHRESHR BEBMAET 5804 S 0042 B 5000 2 W, 2 05 5 A i 4
EEMRGFHEHMAER R RERNRTE  BSEEN, XTI, ERHRTIMEHE

To b AR R oK, SE BB g 4 ) BT, 0 K LAy — & T & a8 TR T
ROHAA BEHES EKBFNRERRENE  FN; TEWED MB + MRS EHMHEE. £
. 9 T 3 45 ) R A B SR RSB AL i LR AE R G K A Windows 2000, Ms #5 4k R BB T

Bt REGHZELAREEEERWXE, LA LANTER2R LZNEHE
HEZEEHRESAL R M REZAMOEA. Fd @ IHRENFEREETRMEMER HEE
RAGHAG P REGMNEZHEEEHNSREY R (AFEEN SBRARKAZHELTRERERENS
R FEEMLSHR A REHERANY HWRE TREBEREREWNASFIHLRAENA
BB XN K — KA REBBRBRSH/W B FANTHTELR ARRBRRESHHE UL
HRIFFEHA 4 ~20mA HRES  EWBIEEER  WEAPELER, G B R 1% o 78 AL
BALEHSEIAMBEREOREARFES BE B EXRESARERLFEESHOLELE
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HEBEARRENTIERSE, SBERE HLBEY
Gt TN BB AR A E, R AR
REE.

TE 2 ¥ ) J2 2 F8 TCP/IP 3 TR Uh i3 19 3 2 4&¢
¥, AT @ o) Internet F) F Web I VI 8% , U7 (4] Bl 4 s
EHEMRS S TR NE.

4 BEEFE BRI H) KRR A 37 53 F (Buildup and

examination of control strategies )

EHREEENMERHRENRAFEPRAR
SMIEFRANEBREREY SBR ELERAIY
Jo ot R A ) 4 1 R O S iR AR € . A SBR T
ZH AT A 2T B bk 2 7E AR B K KR B AT
BTRUEHYEEITHRA.SBR L AL EH
FEFERMEBFES RESITETHERIT
Wt R AT TSR E fE K E s, X AR
B B0 R A 7E T AS RE AR 4 I /K /K i 9 B A AL 1 o
BHEYE E 175 80, AT XE LA SE B B Y B AR
H. SRR F — A F B9 = B e (8] 4% %] SBR % & 17,
LK E R KK B R A, S KW E T
RMA A, BEVR B T REIR 5 T RAETS R k.

HMTEAMMRTFRHEFERNERENLY .
A B ERS EREENRBERNCHARZH,
T EGEHEE R B R Ek S, RE LM SBR
ENEREENARBESIZAEZTENNA.

4.1 FHBHABEINEREM

Peng 55 (2002) . & 7% % (2000) . ® R X %
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Fig.3  Typical variations of DO and pH for organic substrate

removal and nitrification process in SBR

LRI | R R A ] R RE B B AL R R A
(ORP) & (DO) W E 1 pH ENFERZ LT
Ei B gEh TR xRS SBR TZERA
VLY R BRI R R BRI, B 3 I 4 4
H% 1T DOORP #1 pH 7 SBR ¥ £ R A Y4 Fl
i SR A R e A A R

W 3 BN ROBE Y ET 20 min 3 SBR B R BRA
it 2, 24 L e 4 R AT, DO & i B — /b
BRI, i 0.3 mg-L™' E7+$) 1.5 mg-L™', DO H&
B LAZREHAKT. Z/EHRAAIE R SBR £
B B, ML A R, 7 DO #i &k F B ' A
ZEBK 15" (ammonia break point) , i 7€ pH %k I &
HH A A B A" (ammonia valley) . I H 40 58 R Bt
IR T RREN S TREFREK. A
4 AR SBR IR R AEAL S B o, IR AL G R B 7
ORP M4k F & H B “FHFRELE " ( nitrate knee) |, T 75
pH £k 2 B AR EL % (nitrate apex) . HR4FR
A5 TR B PRAE 8 B B 3 R B, 7T LAY & B Y
#A.
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Fig. 4 The typical variations of ORP and pH in SBR denitrification

process

Bl xt SBR ¥ R N3 # # DO.ORP F1 pH %
LR 28T W] 40, SR AR 48 DO . ORP 71 pH A4 4%
fiF A B9 J7 1 BT LASE B 2B A WL B AL AR FH AL B
ARER. REAR BiR, B ERENEH RS,
X DO .ORP .pH £ % SBR iL AR A WY WAL 1R
WARERER S8, BT B 3, T REH
B3 A 52 L SBR ¥ DLH KK i o BAR B 5 4
BT R (B R IE5%,2003;2002).

4.2 HUELHAEWENTESEHNEZARKE

AIFRE B A N BARR SBR iR F e H &
GRETHTEMRANRBEFT TR T HEK,
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R A DUTE HEK R BRI R AR A
RES RE\UALBTHE, ERERNIRPHTH
F9 WEMERREATEMLRNE LR
Wik A% SBR 158 B4 6 R 5L P ik ok & TR
SERREW KB ER KR — R E(E 6.8 7),
Hi7k COD £ T 50 mg-L™", BRMET 5 mg- L', 52
BT 10 A, FlREES, B R REY
HAT AR EELS RN EAAN RERTE

A
HEAGHAT
RALFER

il RN 13. 1C i, SBR ik — > & B A 1 9 7E 4%
S EEK AR LA 8. & a5, KR &S
T HTEEBUERER, FUEARTRERE
B @, LA DO ORP FE4f E B B Al (L AT R i # A &
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Fig.5 Configuration of intelligent control system in SBR
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Fig.6 The COD variation of the influent and the effluent in pilot-

scale system
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Fig.7 The TN variation of the influent and the effluent in pilot-scale

system
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Fig.8 Variations of on-line monitoring parameters and nitrogen concentration in the pilot-scale SBR(T=13.17C)

5 &3t (Conclusions)

1) A—mB4b B & % 60m™d ™' 1) SBR ik &
BRI R G = PR R B ARSI A SBR
TITEh RF=ZEMBMBEEREG R, B E
AEE i, BETHRNES.

2) 7 SBR ¥ R @4kt #, pH,DO ORP
B 28 2 i B 5T e Ak i B R R AR AR AE B, A pHL
DO, ORP ¥ £ 38 57 1008 fib 45 o) 55 % o LA o 7l
KW AL BB U L R R R
BB ) R 4, 7E AR IE ) 7K 7k R R G AT O SR BE |
BETHERR, WATHE REENRKTE
A

3) Xt BRI R G TR B R R AR
PEHEAT P IRBFS, A% SBR (B R ER R TR
KEMIIFRE LB X ERB KR —RIFE,
COD fEF 50 mg-L™' , AR T S mg-L ™', BE BT
104 A. FERB TR, B 67 B E K8 1E L
T AT AR AR 7E 42 B SR A5 4L S % 3R e AT 45 .

BREE:THRE(953—), L KB, FRT M AT AL
REFRRKTREH.
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