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Abstract: The hydrolysis acidification anoxic biological processes were applied to treat oilfield wastewater pretreated with
physical and chemical technique. When the COD of influent water was 190~230mg/L, and HRT was 10, 48h respectively in
the hydrolysis acidification and anoxic stage, the COD of effluent water was 75~83mg/L. The GC/MS was used to analyze
the changes of relative component of main organic waste in technique process indicating that phenolic and ketonic
compounds, aromatic hydrocarbon and BTEX could be degraded effectively when there existed the coordinative action of
hydrolysis acidification and anoxic treatment of oilfield wastewater. In different bioreactor the microbial community and its
distribution character were impacted using PCR-DGGE technology, and the predominant bacteria species in the hydrolysis
acidification and anoxic reactors were determined preliminary.
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FaE Rz RS AR S S B S o
. - " pa ST, WALIES 514 3.68,190~230,6.08,0.12,8280.60mg/L,
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Y FIEE K SL o AR A 1) 20 1 52 AN [R] 2B 4 S N 2% T ’ ’
PRSI LR R B G (La MBK Iy TR 20
NEE T 3 N . o & 1D s orEE4E S R H i X S R It
LEBLIL DA B i A R A FR FH A /K ) A 9 (200432109-2); g RHZR VU EIT R M A AE BB I H (045458058)
%{%EEVE\,@{%E * JUTAER, i, hxf@mail.tongji.edu.cn




314 [

TR AR R A~ SRS D A P P PR K LR

289

0.78, 0.82, F FARRILL 1:1: 1 IR A 21 5 B0 17K
AR TR AN, IS 7 245 AR SR A, S IS 8 30 I 18 Ay I IR 8
AT 30%.
1.2 REE 57

ISV 385 1) SR A B3R B A ) e, 7K R PR A I
I 2% RIS SN, i R IS AT K AR R AL S5 1 8 A
142 90mm, &= % 900mm, 24 = E 850mm, A%
FUS. AL, N B A SR O AN JE LRI AT B4 S N d
MA% 80mm, ¥ 500mm, H B0 E 400mm, A &%
PR 2.0L, (A ERIS AT 2 AN N 2 B T e AR N, 15
TR BE 401 °C AR K AR PR AY 15 R 46 S WY 4 1R 7K
7745 B4 5] 8] (HRT), S MK f R AL B T8¢ H1, H2,
H3, B4 B H1-Al, H1-A2,H1-A3, H2-A3, H3-A3
AN T 0L N A BERCR.
1.3 Wik
1.3.1 HH$EPE pHEFH Model AB15 K5 % 1R &
52 ;BODs 25 [E Enovi 23w ] HI99724A-6
1 BOD {3l 5 ; AR Fia 05 2 OCHR[8].
1.3.2 GC/MS /KFEM AL HER & HC 5
H3-A3 [HE K 7K i 1 1 B R A B HE K &%
1000mL, A 10.0pg = ¥RIFEZRFT 100.0pg T8 fur B
YEWFR,H 10%NaOH ¥ 15 pH=11,73 51 H
50mL 50 H e AR 3 VK, AR S o pg g A
KUy KA 10mol/L H,SO, 7T pH<C2,3%
R AL R ALY A R RO,
BIGE B JE K Nap SO, T 1 K-D 2% K 4 4
£ 1.0mL.JY 1.0uL 1F GC/MS 4347,
1.3.3 GC/MS £l Finnigan Voyager %,
AR — G I A, (i AR HP-5 A7 9 B4 4
F(30m*0.25mm,0.25um); k1 50°C,f/4F 2min,
10°C/min FHi# 42 300°C, fA4F 10min; VU AE 250°C;
WA He Wi &0 1.0mL/min; 70V b 15:1; 5t i 46 )
20 EI Y5, L THEE 70eV, R 200°C ;474 E
A 41~450amu; BTG AR AEZE & NIST FE+NBS JE.
1.3.4 EHPEVGUE R DNA BUH2EL  FESY 1LEES 2
A3 HEE T 0 H3-A3 /K ARER AL BOR 42 Beadk
NSRS JE 175 2 OCER 91 BUE M5 T
&L DNA.

1.3.5 PCR ¥ ZMCHER[10]H B iERS
J& DNA 117 PCR 345195t 5190 1 (RIF514
5’-CGCCCGCCGCGCGGCGGGCGGGGGGGG
CCCACGGGGGGCCTACGGGAGGAGCAG-3’,
514 2 WP 4h 5°-ATTACCGCGGATGCTGG-
3°PCR /W 7F Thermolyne Ampliton® II [-#E4T,
PCR 5l H Promega A ).

PCR XN AR ZR K 39ul ddH,0,5uL 10% 2 )W
ZZ P, 1uL PCR 514 P1,1uL PCR 5[4 P2,1uL
dNTP,1pL Taq i, 2L £ PCR 4 3G FEF 4 94°C
TAE P Smin;94°C AR ME 45s,72°C 51 5L 90s,
60°C 511 455,30 MEHA;72°C A LE{H 20min.
1.3.6 DGGE 7r#r  ZCHk[11],5403 DGGE
41,/ DGGE 1X(Bio-RAD)H13K %3 5 DNA, ] %%
AR P R B A AR B B R 30%~60%. 14
() FEL UK 2 BN T*TAE, HLJE 150V,60°C, Hi ik Sh,
ROEERAL 20min ) T H bR AT H B RE S
O FHWCSLBRRE, NN 30uL TE (pH 7.6)¥ . &
BT PCR 473, Z PR 1.3.5.
1.3.7 Wyt AR AR 2\ 52 R

2 HR5WHE

2.1 TS e

IKfE IR I tE HRT W] H] BODs/COD Hi 1,
R IK KR TRAY 5 . BODs/COD 8 i, ) H: 1 7K Gk
BT R B R R PR R e 1 T
2K R4 B HRT 24 15h I}, H: COD s ik
45%,BODs/COD 1524 0.20, 7] UWL7K fift iR 4k BE 1
HRT B 15h i 2R B A

M 1 vl L2803 Bl A far K Al IR A AR i, L
JE B B K COD 4 gk ) HE bR i,
HARAATRT COD [ 2 BRI 64 Bt COD
(19 2% B 50 2 I T /K R R AN K ) AT AR Ak
P, RIS A (R B 05 . bl ok mT DL, K AR R 1k B
FRGT ATEE /N T 0.487kg COD/(m-d), B4 B
FRU N T 0.061kgCOD/(m?-d), Bl T4 H3-A3,
BERTSEELH K COD iE A, SRT b S5 b s 2545,
PG TREHE .
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Table | The operational condition and results of process experiment
o HRT AU pH {i NO; “N(mg/L) /K NO, N cop
(h) [kgCOD/m™d)] ik  HiK KK (mg/L) HEAK(mg/L) HK(mg/L)  EBRE®%) REBRE%)

H1 20 0.235 7.8~8.4 8.0~8.6 n.d. n.d. n.d. 196+8 98+10 50£3

H2 15 0.326 7.8~8.4 8.0~8.6 n.d. n.d. n.d. 204+£12 110£9 4545

H3 10 0.487 7.8~8.4 8.0~8.6 n.d. n.d. n.d. 203£10 121+4 4042
H1-A1 48 0.054* 8.2 8.4~8.6 200 n.d. 4.5+0.2 107+6 79+7 26+4 60+3
H1-A2 48 0.049* 7.0 7.8~7.9 200 n.d. 4.4+0.1 98+10 75+6 23+4 62+3
H1-A3 48 0.051* 6.5 7.6~7.8 200 3745 3.9+0.2 102+2 68£5 33+4 65+3
H2-A3 48 0.055%* 6.5 7.6~7.8 200  47+4 3.8+0.2 110£9 664 4042 66+3
H3-A3 48 0.061* 6.5 7.6~7.8 100 n.d. 3.8+£0.2 121+4 78£3 35+3 60+3

4 H3-A3 HHKZHE L A% 8 DX PRI 0l R 0, 1 7R TR0, A I 28 8 A R 1 B AR 420 23 53l 23,0.165,0.0043,0.0086 mg/L; % 1.5 DO
<0.1mg/L, T H1,H2,H3 ff) BODs/COD 4373 0.14,0.20,0.12;48h B4 B HRT,* g R M AR it ;n.d. ok A H
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The carbon number and molecular atomic weight distribution of compounds in wastewater
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SCRR13] A 1 TE PR B AT LG 7T 20, L5 e SR BEA
bb Be ke AE S AR B A B A WA, & RAL S A
A N A S BHL.

%2 FREIREEEKBHADER (%)

Table 2 The analysis of wastewater component in

different phase (%)

AEWRA 3K KERABK  SEEBHK
B 14.01 21.65 4.49
M2 32.87 8.90 6.84
[EEN 23.92 26.50 46.66
[[7ES 0.35 1.25 0.89
ik 1.71 1.78 n.d.
HE 12.34 1.50 3.08
Ll 10.09 15.45 19.76
Il 0.12 11.20 0.71

TRMNGY 4.58 8.00 13.40
He nd. 377 4.16

T nud oy AR

DAY A5 ) i) IS AR 55 P b 40 o A PR LA A
BN, 3 T R LK R IR A~ 48, T 2 4b R
JERI I BTEX(R . FIEIR, SRR~ H A
IR, MY (R s B ) Bt Ol ik 3 AT,
TR T I T AR B e At PR RS ) — FR R AN 408
TR L OnS ) R NI R 2 B AOR
Jutt.

% 3 Bk BTEX HIPEHR
Table 3 The degradation of BTEX in wastewater

i H F R [ — F 2R A8 R
HEK 0.335 1.074 0.323
KRR AL 7K 0.234 n.d. n.d.
B K 0.119 n.d. n.d.
VE: nd AR H

2.3 LM% E

2.3.1 VPTG YR A DNA BUHEEC M2 NS
Ve FEA R HLELE) DNA S 1% B IR RE IR B
VKA G G I SmartView A4 T, BEHCH i DNA
Jr BNl 5~6kb. Bk 45 W B AT UR
I FE I 735 mT DA 21 B 52 2% R PR B R AN 4

HH I DNA Bt

2.3.2 [ DNA [ 16S tDNA Fr B3 48 %
FH B AR W s FELVK, T 20 25 0.1~60.0kb [RIAZ TR Fr
B s HE S P45 10 5 DNA HE4T 16S rDNA J
B PCR 438 Y8R A540 e 4 184 v B, K /M 240bp
JiAT AESE R 16S rDNA V3 X EE 5 A B

2.3.3  ALPEBRREEEI UK S B 16S rDNA
FBER H LG PG IRSE 16S tDNA
Ji Bt PCR =4 3~4h i J Ik A5 P #ofs F5 vt fss rLVIK,
B TA (B 2).

K2 168 rDNA [f) DGGE 4} &5 45 %
Fig.2 16S rDNA separated by DGGE

2 FE VG R FEASH) Shannon-Wiener £ ££
PEARHS 5 5.5926 F1 5.2407, F1 bk n] WL, 76 A4
SN2 HENFGAS G K AR IR A I I 2 R il A ) 22
PEPE A v, 1T A A BT D0 34 B ARG, TR A e Y 1)
A Z R AR AP A AR A R R 2 A
SN2 AE A B R T AR [R5 P 5 i T
WEATK AN [A), BB A BN 1 AR £, I B4
T AN SN IR LTS ARAN [ £ AN [R] R R B i
PR M E IR S b ke T WE AR,
TE RN T RN 2 TR AR AR AR L 22 .

2.3.4 JPHIHTES R ¥ 2 NIRRT URAEACE]
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5 R 26 %

IR U4 Be(® 2),8847 PCR 4 38 3326470
J I NCBI ECX, 2 HUF 91 d5 o 4630 0 0 20
Toft 0 24> e s AL # R 16S rDNA HEAT 7471
IX AT, AT DD T K AR A B N 45 TP L AR A A
Forest soil bacterium . Gemmatimonadetes
bacterium. Oscillatoria amphigranulata strain.

Acaryochloris sp.#ll Acaryochloris marina strain,
B R N A LA R Cellvibrio sp.. Alpha
proteobacterium . Halomonadaceae bacterium .

Bacteroidetes bacterium. Thermotogales bacterium.
Beta proteobacterium . Forest soil bacterium .

Gemmatimonadetes bacterium 1 Thauera sp..

3 it
3.1 KRR A~ AR X 4 W Ak T A B S 1 i

FE R 7K LA AR A B AR i A B 25 T AT
/K COD REIASIHBARAE KRR ILEL HRT A
10h i, 28874 al e/ T 0.487kg COD/(m’-d),
B BEARR TN T 0.061kgCOD/(m-d).

3.2 KRR AR AT AR b BE il FH R K I A
[FAE F L AE K A B B2 L 05 ke A B B4 1)
Refige, B AR B T I 2 L A A R B SIS A At T I /K A
Ak~ B4 T 206 BTEX A3 80T (1) B fie .

3.3 WK MMEREC %, PCR R NAK )
WE I DGGE [MEREXT 1o 2 A 175 e bt
A AR S A I 3 B PTAT I 2 AN
NS BT 16S tDNA 3414087, FT 4125 4
T 7K i R A B R i A B AR A e P
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