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Application of DO, ORP and pH as on-line control parameters in a two-
stage SBR process

ZENG Wei, PENG Yongzhen, WANG Shuying (School of Environmental and Energy Engineering, Beijing University of Tech-
nology, Beijing 100022)

Abstract : The application of a two-stage SBR ( TSSBR) based on a single SBR nitrogen removal system for the treatment of a petrochemical in-
dusirial wastewater containing high COD and nitrogen concentration was studied. According to DO going up rapidly and the breakpoint on the
pH curve at the removal of readily biodegradable substrate and nitrification transition in a single SBR nitrogen removal reactor, substrate degra-
dation and nitrification could be divided and occurred sequentially in the different reactors, named as SBR1 and SBR2, respectively. In a TSS-
BR system, the negative impact of the higher influent COD on nitrification could be avoided and treatment efficiency improved because the het-
erotrophic bacteria for substrate degradation and autotrophic nitrifier existed in the different reactors. The problem of the automatic control for
TSSBR process could be solved by using the on-line monitored DO, ORP and pH to real-time control the duration of the different biochemical
reactions, which provided great process flexibility and stability, and saved the energy consumption. SBR2 nitrification was controlled to nitrite-
type nitrification by using real-time control strategy and controlling wastewater temperature 30°C . Stable and high COD removal efficiency
reached 10 90% ~ 95% and the specific nitrification rate at 30°C was 0.3 kg( NH,-N)/(kg( MLSS) *d). Ammonia, nitrate and nitrite in the
effluent were reduced to detection level.
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2 E%'—'—Jﬁﬁ ) Fig.1 TSSBR experimental system
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PR AZ 4 SBR R Mt # # DO.OPR.pH # #| 2 B AL ¥ A, /] LIy BBt SBR R 4 K3 sh
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FF—~ SBR R 8%, — K MK G FF IR BB <, Bk COD FIaNL R M . R E R i1k,
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Fig.2 Experimental results in SBR 0.98 NO; +1.88 H,CO, (1)

X CGHONNHRAE M TR A E A . 5 EH A 1 mgNH, -N 4 NO, -N, FEHFER
7.07 mg( LA CaCO, i+) . B1F SBR2 4 COD WK, S K, TUMEMAERKEKEAHY
K SBR2 HL R SR GE LB, i, FABRERMEILH B . BIBARXQ)IHTEMNR
WACBR B B, 76 R WAL IF 1A i — Yt 8 R A AL B K 4B R LB i

C. = 2.86[NO; -N] + 1.71[NO; -N] + DO (2)
AF C, AFEMNEIYER , mg/L; [NO; -NIAHESEEKE, mg/L; [NO; -NIHERSRIKE,
mg/L; DO K 15K h 75 R AWK B, mg/L.

BERFEEFRYEANS ,ZESBRI REBHEEFRUHBSAMNEMESE, HHRE
WALRMAEE, T ERER COD.XRBFERMAM CODKERR  MAFRERHNRERE
M, M AW EREER, BN T EHIT. A G Y CoD M3 8 KK F =
AEEEEet, Bat & LB S . SBR1 WIRA ML Bt i T T 15 R i X B HE# W 3 5 . SBR2
PABE R0 X, RIAt th & BR 23843 SBR1 MELLPERR B F VL4, i — B BE (K 7k COD ¥ . FB BR
RN Bk, RS B MR B PR, COD B3 E AN IR b 2 KU B 18
# . ZEJRK COD ¥ 1150 mg/L, & & 105 mg/L M &4 T , R AP EL SBR LT 25, COD iy L FR iR
HFE M LS SBR 9 6.1 kg(COD)/(kg(MLSS) -d) 2 E P 8.7 kg(COD)/(kg(MLSS) -d) , L 1L ;R
M FEHLE 0.19 kg( NH,-N)/(kg(MLSS) - d)$#2 # B 0.3 kg(NH,-N)/(kg(MLSS) - d) .
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AL, A BB SBR RA NI B GIR M RKE , & KRG % K5 £ 1517 . DO.ORP.pH
RETSRYIEEERE SBR R I B st R A 3, 8 4 frR, ALK K8 COD 1120
mg/L, & % 113 mg/L,SBR1.SBR2 ] MLSS 3% 3000 mg/L, 7K 28 ~ 32C.
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EHAEEANEBSENIBREHEZR, MEMSEAEHEEELYHSEAN IR
ARZER. MREKBSEE, BRHEHEDR OB EANHBRE ERENEFRLHR
WOEN, RERBR BRI R 5k, KB4 H SBR2 MBS R, HHK B K E 30C A
A BAERGZHNEFEHERE . £3 — A WG, Bl & 43t 8%, SBR2 B8 4L B i
™ NO,-N/NO,-N IH&EAE SR LT St b RN M E TR B AL R, R T ER
LR w4k

SBR2 M fb R AL 55 , Bk AR R B AL BV B, B A SR TS K fE N RS FL B IR . N 4 B
NOERMATFGEE , RERREILBK . DOREMREN O mg/L, HFERSHEARERES, &
ORP AR KR TR BEE RWILMHT, AEHUSHHEEZHELFR N E S, ORP FIHE R
T YRMEAERN, RENARFES TEMN NO, , MAEYHRETFRREFAREARS,
SR ORP X — R KWEE T, ORPHIZR EHRBE(B4ab PR C), EHRMAER. X
W ERE p HEER WAL BRIRHFEAR RHAEHRG, pH &8 T F i geseife, — o
R FEFBRAERE,pHA FRMBE Hit,pH R L ABHA(E 4 PSR C), E
Hi [ M L 453 . ORP 1 pH AT LAfE 5 SBR2 R L &R = HIfE 5 .

3 gr

(DR HFEFES SBR BB R E RN B+ DO.ORP 1 pH A AE{L AR, X COD A HH &
f, M )2 XA G BY, DO B KURBE A B LA K pH #iZk A 4, " COD [ /&
S N 4 BT, B G TEA R B R B 88 WEFT , B R ® COD MK EXT M fL B p i, R E 4
AR, RHEREWHA A EE,

(2)i@it DO.ORP M pH fEPIEX SBR R hiad B AL BLA, nl A il A 0L X8R .tk
A AL A By B A9 B R R IE] , 4 e T P9 B SBR B B S48 #1618 , X TR H4 7K K 5 L5 49 e
FERAEER L RBEA#EH Reg, HEH KR 30CLE A, 7K SBR2 #4452 R ¥ i 78 T2 74
MREIT LS R, C RO B i R4t .

(3 EL L rT4EH SBR1 #1 SBR2 MR N BB, A A R E NP R A ML A E
TFTARB RN EF W, RIEPE SBR R 4 KR EE 4T . iR SBRI1 X KA 8] #5 H A 24, i K 5
WA, BRSNS MAEER, FHBR SBR BATZAEZEX.
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