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Abstract

In the process of crude oil production and gathering, a large number of oily sludge was produced,
which not only occupied the stock and affected the tank cleaning cycle, but also endangered the
production and ecological environment. At the same time, the oily sludge was also a valuable sec-
ondary resource. It was of great significance for harmless treatment and resource utilization. The
detection of oily sludge microbes indicated that the microbial content in the soil was very low and
the soil was extremely barren. 43 petroleum degrading bacteria and 17 polycyclic aromatic hy-
drocarbon degrading bacteria were obtained from soil samples. Through the degradation rate and
16s rDNA identification experiment, 4 strains of bacteria were screened out to produce surfactant
500 t oily sludge that was treated with the selected microorganism. The oily sludge with oil con-
tent more than 10% was degraded by mechanical cleaning and microbial degradation, and the
sludge with oil content less than 10% was degraded directly by microbial degradation. After mi-
crobial degradation, the oil content in oily sludge is reduced obviously. It has good application
prospect and industrial production potential for treatment in oilfield environment.
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2.1. SHRNEMESES R

BT, A SR N R S AR B, B pHAE. KAy, BRI TR
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Table 1. The analysis of microbial content in oily sludges
=L OSHEEMESESWN

BRI/ (mg L)

+ WA EE/(10° cfug™) pHIE  &/KE%  THE%
AE OB HEAmE
Jefu ¢ 0.366 0 0 0 1.2 7.23 18.20 0.51
R LR 0.254 0 0 0 1.3 7.69 19.20 0.50
R LA 0.153 0 0 0 13 7.11 17.30 0.38
i =S 0.187 0 0 0 1.3 727 16.20 0.48
Fa A% 0.124 0 0 0 14.5 7.56 17.50 0.39
2.2. EMETE

BEREEM 3 N LGRS N AL By O AL S g IAE] 50 mL DU & ME— BRI TEHL R, 78
30°C. 150 r/min (&M R, fHIERFE 4 d JEHL 1 mL B33 2 5 LR B R 5k b, 4kgliigs 5d, HE
3~4 R, WG FRRAEINE B3R 5 PR B, PRI BRI 2R 228, K alifh f5 00 S pR 75 R I B 7R 2R R 28
RAF, 193] 43 ¥R RARE CQ-Y-01~CQ-Y-43 K 17 #kZ 3 77 15 4 i B CQ-F-44~CQ-F-60.

2.3. PRI

[ 6 A 10 mL &I I 04 050 1. 2. 3. 4 mL BIARAEHAER, F A MK 60 C) B EhrLk .
B IS AR TRAE SR Ao 6 BE 225 nm AR 52 L6 (1),

0.9

0.8

0.7

0.6
0.5

W NRE /1

0.4

0 10 20 30 40 50
A F AR / (ug « L)

Figure 1. The curve of absorbance changing with oil mass concentration
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S8 5 O 0 A ViR R AR TR R 8 50 mL 2 VRS 2R 1 IRV SR BE R o, ZEAELEL 30°C T3 24
h, SR BERR 00N FEHEAT 3 eI, VRN TE B /K VR A S0 A — 7 A R R, IO v 7 )
RN T LA 5% BT 0 i P N B B S TEAL B B 3R b, 7 30°C L 120 r/min S5 4F R4 USSR 7. 144
20d, Hi3RTE MG A I 5 A A U TR R AR I, EE RO

MR AT 25 B, Tttt 31 Bhem R REmE e, Eorb R AR 23 k. IR IRIRARTE 8 Bk.
fRARAE 18%~26%, 14 d FERERILF] 24%~45%.

2.4.16S rDNA ¥ ERIS

PL CQ-Y-22 N, K CQ-Y-22 HtkiIFE N4l DNA /E MR, FIFHAE 16S rDNA ¥ 1438 i 51 i
17 PCR Y, IR1F—FK LN 1400 bp ML F B .

B 2 TEAE Y, PCR 7 HIIME 1.4 kb AA RIS, SRSty YK —2. Rk
PCR Wi et B, K3 571385t Blast £ Genback/EMBL/DDBJ AT AHE 704, R IE CQ-Y-22
Wk S AZNITEE sp.S248 (HQ704716. )% H IR T 5 R I L 2] 99%, KA MEGA4.1 AR
Neighbor-joining 77 %M & T R K EM[4] [5]. FREIR CQ-Y-22 WS AZhHAT W R sp.S248
(HQ704716.1) LA AHFR BT ISR R R, 456 K TN LW 458 CQ-Y-22 AT B J& 41 B

7d %

B

Figure 2. 16s DNA PCR amplification electrophoresis of CQ-Y-22 strain
2. CQ-Y-22 E#k 16S rDNA PCR #1888 k&

£ 16SIDNA W5 %5, CQ-Y-02. CQ-Y-25. CQ-Y-28. CQ-Y-29. CQ-Y-37. CQ-Y-43 N fUAF 14
J&, CQ-Y-07. CQ-Y-13. CQ-Y-15. CQ-Y-31. CQ-Y-39 NMEHMEE, CQ-Y-10. CQ-Y-05. CQ-Y-09
AT EE, CQ-Y-33. CQ-Y-01. CQ-Y-03 AMELEEJE, CQ-Y-22 . CQ-Y-11. CQ-Y-16. CQ-Y-18 4
AENTHEE, CQ-Y-23. CQ-Y-40 NIHEATH /&, CQ-F-46. CQ-F-52. CQ-F-47 N/ HiATH g, CQ-F-48.
CQ-F-51. CQ-F-55 N4 Bk J& , CQ-F-44. CQ-F-60 N2 ZE AT 1 J& » H ' CQ-Y-10. CQ-Y-13.CQ-Y-31.
CQ-Y-39 FafiF B e A 5 A8 B /N - ] 3 9 CQ-Y-10 P& AR B X S i A FH A8 . AT LA H . CQ-Y-10
e e A1 A JE ek 2 B N e R B TR SR AR b, UOBIX 4 R Re S AR R TE P

Figure 3. The effect of CQ-Y-10 degradation bacteria on the dispersion of crude oil
B 3. CQ-Y-10 PR EIx i A 73 BUAE A
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3. BIAA LRI

P e e M R, 6B 500 t Slig YR HEAT T AR, Hodr, SR AT 10% MY K AL
RIS Ve E I IEAR, A2/ N T 10% e B3 % F A M i
3.1. FEHBERT 10%8 0408

KA 3N LRE, MBHA VP LRSI 18.6%. 2P LREEHZE 15.2%. 3* LREGTHZE 17.4%. B 5ext
170 t ZIME KT 10%MVe T T HIMIE Y, TEARE. MREde. SmicsE. EIENUETE. e i g 25
AR ARG IATCEY R Rl MRS RN 2 B, S lERE R R 5%0L R,

Table 2. The cleaning effect of sludge with oil content over 10%

2. BHEXT 10%HHRETHR

8 NN IR % MAEDER/(10* cfug ) BIKE Y%
. TEBEHT 18.6 1.65 15.2
1 THEE 4.9 1.35 69.0
. TE BT 15.2 276 143
THBEE 3.4 1.69 62.0
, TEBEET 17.4 1.25 20.1
’ TEBE 5.0 1.05 63.0

3.2. WEHRFBNT 10%58 RO LTE

F 170 t 1BV A FIMYE AN 330 t SR/ T 10% e AT IR &AL VR HE AL EE . AR —IRE
7%, BRI ERE R ELLEIN 100:10:1, & /KREHITE 40%~60%2 18], KHNEEIEHILE 20~40°C |7,
VR AN SE LS 3, ATUUEH, FIHBAEIRER G SR 6.3% T F£F] 0.26%.

Table 3. The results of microbial degradation test

3. MEYIERENER

M Ak AR AR g ) BRI 0 gy OWRRIE MBI,

AmgL™) /(mg-L™)
2016-11-09 6.30 0.73 0.82 90 15 45
2016-11-16 4.60 6.2 7.8 89 20 40
2016-11-23 3.20 43 51 78 18 36
2016-11-30 2.01 52 63 119 32 50
2016-12-07 1.23 78 89 107 25 43
2016-12-14 0.26 83 72 121 34 45

4. &g

1) s RGeS B AR B B pH . K. BATHEREEIRE . W]

PRSI R B TR

2) @ R, TRk 31 MR AR AR B, b R B R 23 tRk. BTN 8 M. BN
7 d FERRAE 18%~26%, 14 d [FRFIET] 24%~45%.
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3) I 16S rDNA REK I H CQ-Y-10. CQ-Y-13. CQ-Y-31. CQ-Y-39 [EARTH fe /= A= L 1H 1%

PEF, Ao S inh A% B /N R o

4) X7 500 ¢ FihiE et T AR . AR ETHE R T 10% 00 R UE Ve + AR E, &

TR TR S%UA T SR/ T 10%8 Ve BECR AR, SR M 6.3% F 3] 0.26%.
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