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Biological Nitrification for Petrochemical Wastewater
Using Suspended Carrier Biological Reactor

XIA Si-ging, GAQ Ting-yao, ZHQOU Zeng-van

(State Key Laboratory of Pollution Control and Resource Reuse Research, Tongji University, Shanghai 200092, China)

Abstract: A novel pilot scale suspended carrier biological reactor (SCBR) has been developed to study biologi-
cal treatment for wastewater from petrochemical industry in the SCBR, at The Wastewater Treatment Plant
of Shanghai Petrochemical Company. The HRTs of 6h, 8h, 10h and 12h was investigated to test the nitrifi-
cation process to find out what level of ammonia nitrogen removal that could be obtained under different opera-
tion conditions. The study showed that the SCBR was suitable for nitrification purposes. When the influent
concentrations of BODs and COD, varied in a range of 77.4~234.0 mg. L7l and 245.5~695.7 mg-1.7 ',
the average removal efficiencies were 90% and 80% , and the average effluent concentrations were less than
15mg-L ! and 90mg.L ™" for BODs and CODy,, respectively. During the test period the ammonia nitrogen
concentrations varied from 8.3 t0 53.2 mg.L ™!, the corresponding average removal efficiencies were 55. 5%,
86.7%, 91.1% and 95.6% , and average effluent concentrations were 9.43 mg-L™!, 3.1 mg.L™*, 1.71
mg-L.7!,and 0.79 mg-L™"', respectively at HRTs of 6h, 8h, 10h and 12h.
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Fig.1 Simplified flow sheet of the wastewater treatment plant

MEE L RS, AR RUE R ERER . EEANERES , KRS EE2#GT
s MEEELENSFEIT, & X BOD,COD MM RERGF M EAMERELEF 10% ~40%, &
KPP EREEWRERED 15 mg.- L7, REBEEZEWT —Hi5KT A —RABHRE. P30 H & T 1l
B, AEEEENAYMENBHFR A LREMNEFHROER E# ST KRB HARRE, TEXE
) BB R DR A M R 88 0T A R B K B AR R AL ROR

BIFHEBAEYRESE—MAALRERAL FERN/IT 1 HFRRBIZEREAMMEL KB A Y B
RSP A ORI R RS REHEERNBAPRARUCHEBRERS, MAeYEHBRE L
K, BEBRR AR B 70 43 P S A L B 6T AO4E TR 4 F

RGO ERBANGGFET EEEA4EME AR HIT KR, BYatRAEEKX A
=R EHEESEEY HEFE1.5~2.5 goom 2, FES RSN MEA BB R A BF A%
ZEEEMRFETHRNEZEN FEYRNENSTHEAREARE, BFEHEMCKEND H
REEAE/PRENVEN L, FEMTE, BRI IERTRELSREE HRELE LR AWM TR
AR ARG BGHHITR.
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A BRI R RE—EB R 50 mm & H 50 mm HEKRY, BT 278 m’ m 7, EEANT L

BAEDBAEBERTRMESS  ABRSHETAE, B AFS - RBEARMBRIENTRETED
TR HENREEES FEPEXNEKMAARE  ALEH, REANERASHEE ETZHRANR
B Ak, BT LI R MRS S KR SR ESHRER  FEHE EFTRER AR XA
1.2 ER9%

WERERTZME 2 Fx. AR B /AKES AT @3, AP E T b5 FHETE H R 7K
8 EEMEYRNBENERILemM(EXEXE NI 0OmX1.0mx1.2 m), F VHEFH =/, 85—
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Fig.2 Flow sheet of the pilot-plant
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2.1 BRFHBEYENEZNREENNENBREPOERIRE

EVHHREMESEZ #1738 EY RN BN ARSI LR EREREKH . b THFERE
MBS REER AEYRNBSFPHRMBFENFANSEERR AEER BSREHN AR 4
MARSHEREMNRE T EANELREEMCEER. WMED SOBHARBR BT, RENFMBRY
9.7% , RICHBH AW RN RFH 2.26 £, B4 i B 55 09 4 M RO 8% T HUBHR I 2 50% .

BB AT EYENEFNERRZ I Z T 2B A KEHRK A 6:1~15:1
TS AGEFTEE S SRS B RN RE A AR R 1 s,

MWE1E,EEEFLTARE ®1 S£PREBHINENZRER
A B W ESE4E sy Est R E Tab.1 Microorgranisms growing on the carrier media in the bio-reactor
AYBRE RS RA EYRERK\A,  HREMAA OB W R
FET RS T R EA K. Rl 7 iziifpﬁ;ﬁﬁﬁiﬁﬁ&ﬁ
1999 4 4 AEIES WRERE. o AR TR N

FoHR AT R A N, R 0.3 mm, X MEED .

2.2 BITERAW 18 ey laiiinaie

ZHRIPHFET SKAEEN 21 BUKS, 2R E, BN D R RE S

27 BRHEm, AR PREAER M ARIEE DY

& tyrfr B A 6.8.10 #1 12 h F -
FETRBEMEYRNSZFEZBER
AN R, 8- P TRBIERRET 15~204d 4% EN—"THBEE D — Lo, 8T RAEF
HEETEHESGHREKARAEE, B3 2~5 dENZE HAKKREE , FHHFTELEKED T
RRER=H, EFHENEYERNS TR R REEAIY £ 900%LL L, M5 =B
BREX—SHREENSRYOER, HFEMHE TR ERNMNL. Z3K+ BODs M COD. BB KR EE
WFREETE 77.4~234.0 mg-L 11 245.5~695.7 mg- L™ 'A, LB 2B E 4500 90% F1 80% LA b, F 5
HAFRBEESNDPT 15 mg- L M 90 mg. L™ WEFHEIERET _RISK ®—RHRHE. G5
I~ AER AL B R, COD # BOD AR % MFBEFE, AT AR B Dy F#ETIE.
2.2.1 ARIAFHETERERIR
EMIRFHTERMEZGRRAMAE3.4.5.6 F7.
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Fig.3 Apmmonia nitrogen removal effect at tygg =12 h Fig.4 Ammonia nitrogen removal effect at £y, = 10 h

3 THARBH Ay 199945 H 10 BE 6 A 20 H, F#HKiE 24T, KN E BB E R ELT
FARAEGEHE Y 42 —RKE. NERSERIUEN , BFHEREYRMN BT EENBERENEREH
AT E L ZR P EREKRBREEL 11.5~53.2 mg- L7120, FHHRBRE RN 19.4 mg- L™ ;%8
ARB ISR AY RN BT R A EREREE0.0~2.2 mg-L 2, FH0.79 mg-L7' , FHERE
i£95.6%. ULEARTEER A YR M AL E KR E RN RRIETE TR AT HR=2ES .
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Fig.5 Anmmmonia nitrogen removal effect at tyzr =8 h Fig.6 Ammonia nitrogen removal effect at fz: =6 h

B4 THARBAFR I A2 HET7HS B, FHKE26.2C, FKERFTRERERE8.3~-27.8
mg-L ' HE, FEH 18 2 meg- L™, HAEEFEERERAEN0.1-6.6 mg-L7 ', ¥ 1.7 mg-L™ ', FH
EBHRHK01.1% . ZLMETHHE, BRENEY RN BIEEHERAEEAITRY A LERIEE, L&
B COD XN, ERIRECHAIERENDER 0% L F—F BODs fAfd 5K E A A58 — R
S it BODs RAGHEIR , S =M RN BODs Ui 5T FE —RAFME. AR =E R Ma&T
HFREZHES FAKBEREHEE, VA3 RKIERREEEBET F-—RBRSEEKNEH
B8] 15 h B)abBERUR .

M5 THHNXBEI7H10HET7 A 25 B, FHKEIC, REFARNEEH#KEEKRENE RN
17.6~26.8 mg- L™, EHHEBEKEH22. 9 mg- L L BRAHKFEEEREREN0.0~6.6 mg- L7, F
ZEEKS 1 mg L BAEEEBREE 70.8% ~100% =8, FHEREE 86.7% , XL KT M
i 7E X — 7K F1 5 B BF B AT AN BEAX B Y.

e THMRRNEBINTH29EBEZ9H 12 5, ¥ 4KE33.5C, AR BEEAR I KEBEETLE N
17.3~31.0 mg-L™ ', PHEBWE N 22. B mg- L7, R A RBRERE N 2.9~15.4 mg-L.7',F

e B EAK9. 43 mg. L™ BRI T ERER S55.5%. NHAE, EREKARKERCEIER—
BHEMATE 15 mg-L 1.
2.2.2 REILIR&AGETH HAKBEEERARBEETL

BARR LMAG T EAKPHBREENRBEEENRIITER2 F.
Mg 1FE2~5SALIEE, RE %2 SRFRMEHENBLEVEHREN Y RERRE

REKNS THAKE YL KRE Tab.2 Influent and effluent average NO; —N of the SCBR mg-L"!

WEHMRE R EAR BT 2R K] B - 12 10 8 5
— SR HEB AR HE (15 mg-L71), (B M K 1.33 D.76 0.98 0.51
BitEMTAERE. B THEKPH ok 9.76 10.2 14.0 216

ERLEBRFEERESE, XEANAT
EEEMSE— R LA RBE B, B Ei#— SRR NS AR RS,
2.2.3 ARLAKEG T, HK pH EREHL

% F YR AL R N R pH R AR O EAETRERS, KERFIEX, LR R
B ZEME L A B R ST S, b T AW AT LB pH E ML 14 pH B 7 g =12
h B, pH (T H3E0Kk 9.32, FH K 7.90, BIK 1.42; 1g =10 h B, K 8.47, EHH K 7. 78, B
0.69; =8 h B, FH#i#K 9.1, FHdik 7.81, B 1.29; ;e =6 h 8, V39K 8.45,F¥IHK 7.67,
FEA 0. 78, AW 90 45 R L —WHESE T X — 48
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B, EH A REORE, X —FIE 5 ER LRI RS HE 5.
3 HFik

Hid 12,10.8 #1 6 h WAREAK A E B e[ A bt BER T AREZEIT &£ T WEE LZBRICR, 4
REW, BFHEMED RN LA EPHEAR Er, BAK "R ] LA K i) AR
Bo—¥ AR KERRBEEEAES. 3~53.2 me. L'HEA, M TH&AH T BFH /R K7 7
H95.6%,91.1%,86.7%F1 55.5% , FHy K455 0.89,1.71,3. 10 # 9. 43 mg- L™ Fig#EA4~ TR,
FEARIE COD,BOD =B R FERT , WEEFE L KBRFEERE LI EER T ZRIT K HERH—
ZArdE. EEFH K PAHEBRLEEREERE, BN ERITEEA 8 h #)/K 1{E BT E, R385 8 H
BERERADTFImg- L7
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