B2k H2H
2006 4£ 4 A

B K T % Bk % #
Journal of Guilin University of Technology

P 0 00 http://www.cgvip.com|

Vol. 26 No. 2
Apr. 2006

TEHE. 1006 - 544X (2006) 02 -0234 - 05

IR B R K A M A TR

B, BEM, BB, THK, KFH
(M T4 RESHFRIRER, I W B 541004)

B OE: ERmBKMRERNS CLA, BEERN27.4 ~31.8 o/L, A FHAE R 14 000 ~ 15 000
mg/L,COD_, . BOD,HIA 2R EF 4554 460 ~560, 146 ~ 180. 2 1 10 ~ 50 mg/L, £ UASB +
SBR TZAH S5, 7k COD #45% 50 mg/L 4, BOD, 4% 12.6 mg/L, AWBEF RN 0.5
mg/L, HEEFER (SKESHBHE) (GB 8978 -1996) H—RIRKE.

XBIF: RMEAK; AWabE; UASB; SBR
hEAEE: X741

XWARER: A

FmBFKRBEER —BEITRLK, 230 BOK#HETLERR, FEKEEEFEIEK
S BABUKAL R Bt g9 KT . RMEAK (SRS EHBATE) M—RbRHE. KRk
KERRES:, EMERBECERIFR., HH WER2, RKLBETZRELEIL.

TEMARMA KK ZS. HihHEKERER
AUTHRA: (1) AWML, REBEENSESS
THREEAIGERY: (2) F8ER, A—20
Bt (3) SREM; (4) KER. BHit, #
H B BEXER R, HRTA B AR RN 50% £
AL AMAMRRK A DR ERR EEEEN
(Y ST R Wasls S G- 4 SEZS: R CH O )
ARG ERTTRANGE A MR P R SR E R,
BN SMR SR M O B IR, SRR K b 2
TEEERAYBUEREMEYLEERRE 5
VIR BT, £V FELERAR
TR R, BT RAMK. HAkKERESHA. &
SCH SR FAAE YAk B8 T2 %oF B ¥V Vi R B K
1T AL BB

1 KPR S

KRABKR B PR EALSLE . K
BEKERG, ARKKRRK, KRES, 750
CEA, KEBAEISIEKR (F1).

ALK KA A A T 20w RS R R

WHEH: 2005 -10 - 11

£1 RKRIKRMER

Table 1 Water quality of raw wastewater py/ (mg+L7")
KRR WEE KRR W (E
CoD, 460 ~ 560 BOD; 146.0 ~180.2
(e 10 ~ 50 s* 10 ~30
BN 11-~13 AP 7~12
S8 140 ~710 Cl- 14 000 ~ 15 000
BihBE/ (g L") 27.4~31.8 pH 7.8~8.2

R2 KESHMERRBORR A E
Table 2 Items and analysis methods of water quality

TKEHER Wt g HERE
cop. REEKMFTARGWE HJ/T 70 -2001
¢ EERIERE
BOD, #WELSEME GB 7488 - 97
BHE B HJ/T 51 - 1999
Gl FHRRARWE R CJ/T 74 - 1999
§?- 55 €7 HJ/T 60 - 2000
BN SRR LK EE
BP EEFARRER CJ/T 78 - 1999
AW aIMNUMYL
Ss HES Cl/T 52 - 1999

ESWE: JEARMEESRIHAE (BRH 0542007); JEEHETHABRE (EHEH [2004) 20)
EE®IT: O (1975-), &, WL, XRW, FEIBRELL.
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Fig.1 Schematic drawing of process

EREHFRET, MAEREEEEZHE,
WAEYAEKERE, FRABK Bk, BKK
A BEA R KR, ETRAKBILE
FOA R, ACEERRG XTI PR TS R A W e AT AL S
F. BYMLFRREFRRAARKIRES BK
R Ai#% (UASB) #ATRMBKREM LK.

A SLH F UASB RN s A AR N6 L, N
WK AR A B E BT E D 10 ~60 1/min,
AR EE AT AR S AR IR KR, BN 2% PR ¥ 95 )
7£50 C. ¥ UASB HAK/ERN F A FEHITRE
(SBR) IFE AL B B A K, BAATE N 6 ~ 12 h.
SBR HIA AN 10 L, LR AEZR Fi#1T.

2 ZRER

2.1 JiLHrBEXRER

2.1.1 HRERFTRGIALLER GFEFRRA
WK B ER SR, YL mE R
BPRMEBRMEESRESE, REMATS
BERBEMALBEK EHEBFRANZMEN 45 g
RS, BAWMRMBEKEKEF, BOEFRBR
HBl, EEHKTEIRMBEK. YLITFHRYE,
REELLER M, BaEREEERE T, £A
hERmE, KkbE. 1 AE, HRERFELE
ATHK. SBREEESANBE K HAT YL, (R A B
7k COD Zfshr, UBEDILR, FEBRYL
TR R A 2.

Y B, WS RAE RS WE N,
COD LBREHE, RRFFET0% h. ZH4kEisin
B R WK, 1EHTE IR BB KW,
COD LR IEMEE 7% o 4. BEE 3537 At (6] ) 3¢
o, HRMEEZEERE, COD X[RFERRHR
FefaE, AT R B TS R YL
2.1.2 REFGRHAILER REBRAIBRTE
KITHIEARTS R, BU1.5S kg (TE) HIHAER
WMABRER R 14 LWAERS, ERTEEMA
BRBMERMEK, BREEHFEH 2K, HZE

a5, BREHER LEBR. FHHBEKM
BHWE L S0% , EBERKE, BEEOEFER
M, RABKMEMELE, FEREBENE
WREN BOK B, HERKETAEK M
B3afUE S, REBRIMLE, REGREX
Bk H) COD ZBRBERAHE, ERKI— BT
By, ki COD ERE TR HHBRPHRE
WEMZAFEKFEEDREOME, BEALEF.
— R REE KRBT, ATHEERRETR
Miget, SHHKH COD ERFHAMME. HE
YifLaIEfT, COD M RRRBRAHYE, COD %
BRREE FABE S EA, KIBAFSOdA
A.
BEKMEERR, 7£50 CAH, RABRY
EAKTHARE R, BRYREBREDEZ AT EE
Y. HUE S ZE A A E UASB N 43R FE )
T YT, BN BRNEEY
B EE. LR EELHTEESN 30 ~55 C,
RWREAEERS C. BMEEEREETT20d L
k. K SEEATEI 28 h, COD fifihy 0.47 kg
COD/(m’ - d) &M T, LRGSR ILE 4.
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Fig.2 Results of aerobic sludge reclamation
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Fig. 3 Results of anaerobic sludge reclamation
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Fig. 4 Results of anaerobic treatment under different temperature

ME 4 T EY, BEAFHRILHRER 30 C,
REFBRPHBERE P REMSEY, 740
CHT COD WEBFEES, FHiAP 64.5%. FEE
EFRENFAR, COD KBRFIHTRE, 7£45 C
HEZERAK 56.9% , RALEKBET, Hio8Ux
MR REREZB T —E M, BTSN
BT YEREFAEZES C, COD XBREFK -
F 2 63.0% , R EHIEBAEDFHEER.
2.2 RERLEXEHR
2.2.1 COD fi# %5t COD X &e%ra AW
3¢ UASB X hi 855t COD i fif s o R B, 7EIRE
50 CHFHAE COD ffif , BN AR EBEEBITS d
PE(ES). MiKE COD ZFRMAAI N 0.42 ~
0.84 kg COD/(m’ - d) B, R ] 8§ 19 3 B A
AR, BFE 60% ~68% ;24 COD {2 F £ Fif 3 fin
% 0.96 kg COD/(m’® - d) B}, LR EBEEZE 50% A
SR MARARE 1. 12 kg COD/(m® - d),
FBR R K E 32% A4 , LA 897K 45 6 B ]
(HRT) 5 11 h, REATER AR E T R, RES
TP YA & UA B A 152 7K P B4 X R A 90 R

e 80

5" Je0 %
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Fig. 5 Results of anaerobic treatment under
different COD loading fficiency

2.2.2 REK AT T A B K E ot
BOD,#) £t RE RN EREANE K IE B [E
T Bk H BOD, i BREUR ILIE 6. A SLE Fr R A
JE K& COD ¥k & & 560 mg/L,p(BOD;)/p(COD)
{H%5% 0. 32.

M 6a ATE 4, HRT 840, B M
EFEBA NN R RKE RIEEEHN .
WriE B, XK B COD F1 BOD, i = BRER 1Y
2{&%. HRT 12 h &, COD F1 BOD, 18 =B & 4>
B4 32.6% F130.5%. HRT @hi{:, COD HI BOD,
£ E. HRT % 24 h Bf, COD 1 BOD, f
BRI 5% 61. 8% F1 68. 1% . WE 6b ATH H,
REZKMTBEK p(BOD;)/p(COD) HIF B FFAK,
H HRT 88, %K Ho A, 0. HRT % 14 f124 h
A, BB 43 B2 0.42 #0034, 55 T FK K 18
0.2. XEHFAERERXHT, KGTENINY AL
FEES Wik, % 0 T B2 K H BODS ¥, Bk TR K
AT AL HRT 3055 8, BOD SRAS R Wi b, (845 p
(BOD; ) /p( COD) {E % 5.

2.3 FERAELER

UASB 7k A SBR FE ALK E, L4
UL T Fg 2. |
2.3.1 #COD#:mut METamEH, &
UASB K & B ER 6 B250% ~70% (I COD , R4,

o
<
1
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o 60F
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Fig 6 Removal efficiency of COD and BOD, (a) and biode-
gradability of UASB effluent (b) under different HRT
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Fig. 7 COD (a) and SS(b)removal effect by combined
UASB and SBR treatment system

7K %) COD {E7E 150 ~ 260 mg/L; i E AL HBY B,
COD £RRETE 60% ~87% , H 7K # COD {E{R357E
30 ~70 mg/L, BBIX B 15K &5 & HEBOARHE) 9 — &
HEROPRHE.

2.3.2 stEARPSSHERKRE KKPSSHE
BRBCRILE 7b. fEZATHIH (10 d LIRY), HKk
BSS K 112.3 mg/L, ERFEHNB8LT%. FRRE
B BRI ROEEMRRIK, £ SS HER
MR, K SS WEMRS. FHEELRKNHT,
ARLEASBEE DL = 2h B IS M TS R AR K, 15
HIERNTIFEERER TR EE, SSHERRK
R B1TEH, SHERBRLEFAEI%,
H7K B SS {EIFHFTE 25 mg/L LAF.

2.3.3 stEAKRP BOD,, slkA S BEoxE

M3 BJH, KKK BOD, ¥ 180.2 mg/L,
MBI, £965% ~72% i) BOD ZE R E B Be gt &
B TEFEAHEHM B, BOD, M LXBREEH N
80.9% , H47KHy BOD ¥ FFEHK 12.6 mg/L, fE
XBNEKHEBO — R AR . RBEK P EFH IR
Y FRBEMBEM S, & A H,S, SO7 £ LML
e RAREHEWER, BEKPEHE IR
SO, FHBREARA S*, REHAKFE S
W TR S W, KREH/KEZ SBR X
MEERJE, HKHEE v E S E 0.25 mg/L
T, BB HEBARHEO. 5 mg/L. JREKPA
AR N 15.5 ~50 mg/L, FERER RS H15H
TREATWIPEAR, TR0 MR AT E B2 P8
HEBEYE R B BRER A, 4% BAkdk
R th A RIS R

2.3.4 stEARTER. B9 EBm&R RMBEKP
SHEBRAEEMENSE, HEEFEAER AN
B BREEREBEOMPRETELSYME., B
MRS, BEERARBIBPRMOA LB
R BIA. RBEKP AR 11.3 mg/L, ZREM
WEREAEE, BAWERNG6. 17 mg/L, fEikts
Het. (HEBEM ERBRAHE, FEKSBK
ER12.4 mg/L, BELE A BERE N 10.19 my/
L 5@ T BRKHEBARHE (0. 5 mg/L) . AR BEEE
Rl HRBEAGREHEL RS, ALK RE
H SBR SRR BT R AT A, FDE B4 AR
HRED, KRR BRHEE, SAEYRBENNE
AME, HEMECSBERREER, NS SE%ER
BEALH.

3 &

S

T R B R IR K TR Y, Wig
HINTEie.

(1) EREEABT , B RHATYA, 7T

F£3 Bk BOD;, B S* WXMHYR

Table 3 Removal effect of BOD,,

petroleum and §°~ pe/ (mg-L7")

BOD, s Aom %
B ke KEE HE  HRE KE E KE R
PR wk mwe mk mwe PF wk omx BK a0 mx
1 180.2 62.7 65 23 64.6 29.5 31.4 0.25 30 2.5 ﬁiﬁ&
2 180.2 59.5 66.8 9 86.5 21.5 22.7 0.17 50 5 ﬁiﬁ&
3 180.2 50.1 72 6 91.7 24.3 24.8 0.2 15.5 1.5 R
Sy 180.2 57.4 67.9 12.6 80.9 25.1 26.3 0.21 32 3 R
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VURAES it . 2911k E, BRXEK
REREHERE, FEEBRFER 0D EH, K
HEBEN65% A 4A. UASB RN #RFFHA YL
B H 30 C, #£40 CH COD WEBRRBEE, F
¥iE5|64.5% . 1E45 CHEERAKS6.9% , 4
EFAEES0C, COD ERFEHFHKR LFAE 63.0%,
R AR YT SRR,

(2) JE3RMiZEKH COD,BOD,,SS.S*" M EE
YR BE 4311 7 460 ~ 560,146 ~ 180. 2,140 ~ 710,10 ~
30 F111.3 mg/L. £ UASB +SBR B4 Ab B 5, H7k
f COD.BOD, .SS.S*" Fil & & B 43 5K 30 ~70
6 ~23.25.0.25 f16.17 mg/L. H/K A WA Y
PR A, AT LAk BIHEBR A

(3) AYBRBHMRAHE, FEMFEKR
BeSARHER, NHAT R SRR R AL .
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Biological treatment of wastewater from petroleum
production at high temperature and salinity

LI Yan-hong, XIE Qing-lin, YOU Shao-hong, WANG Dun-qiu, ZHANG Xue-hong
( Department of Resources and Environmental Engineering, Guilin University of Technology,
Guilin 541004, China)

Abstract; The temperature of wastewater produced by petroleum from a terminal disposal plant is about 50 C.
Salinity containing ranges from 27. 4 10 31.8 g/L. The Cl" is of 14 000 ~ 15 000 mg/L. The COD, BOD, and
oil are 460 ~560, 146 ~180.2 and 10 ~50 mg/L respectively. The combined process of UASB and SBR was
applied to treat the wastewater. COD and BOD; of the effluent were about 50 and 12. 6 mg/L. The oil is lower

than 0. 5 mg/L after the treatment and meets the first degree of the National Wastewater Discharge Standard of

China (GB 8978 -1996).

Key words: petroleum produced wastewater; biological treatment; UASB; SBR
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