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Table 1. Basic physical and chemical properties
analysis of waste drilling mud

Water Organic element/ Total petroleum Salinity/
contents/% (mg/kg) content/(mg/kg) (mg/kg)
8.2 60 44126 12403 8562
42.01% (WIW )
18.76%
2031% 18.92%( 1)
[10]
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18.92% 18.76%
20.31%
—— \ 42.01%
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Figure 1. Crude oil components analysis in the waste

drilling mud.
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Table 2. The sequencing results of the domesticated 22" generation community structure

Clone No. Identity/%  Similar species DNA accession  Ratio/%
16,52,55,70-72 99 Pseudomonas sp. G-R2A6 EF554918 10.9
41,62,19,27,47 99 Pseudomonas sp. ws14 AJ704794 9.09
23-24,43,67 99 Pseudomonas stutzeri PTG4-15 EU603456 7.27
36 99 Uncultured Halomonas sp. clone 4-C EU305592 1.82
30,33,51,61,63,65,68-69 99 Halomonas sp. KM-1 AB477015 14.55
10,14-15,17,21,25-26,31,38-40, 99 Alishewanella jeotgali MS1 EU817498 41.82
42,44-46,48-49,56-59,64-65
12,22,37,53 99 Alishewanella agri BL06 EU909459 7.27
54 97 Uncultured Sphingobacteria bacterium clone A271  EU283535 1.82
28 99 Uncultured Bacteroidetes bacterium clone NRB41 HMO041958 1.82
29 94 Bacillus cellulosilyticus DSM 2522 strain N-4 NR_040850 1.82
50 93 Bacillus sp. M115 DQ227672 1.82
60.00 ¢ W Bacillus cellulosilyticus

= Bacillus sp. M115

= Uncultured Bacteroidetes bacterium

~ Uncultured Sphingobacteria bacterium
= Alishewanella agri

50.00
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= Uncultured Halomonas sp.

Structure composition/%

% Pseudomonas stutzeri
s Pseudomonas sp. Wsl4
s Pseudomonas sp. G-R2A6

Strains

B 5 IMLEE 22 REFELEMEARK

Figure 5. Community structure composition of the 22" domesticated generation.
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25 305 mg/kg 99.88% ( 3 6)
251 32.56% (  3)
12403 mg/kg 5d
42 mg/kg
99.67%
( 06 5d 257.6 g/kg
68.9%

2.3 2 50%—-60%

5d 12285 mg/kg
252
261000 mg/kg 5d
® 3 EMEBLEEFEIRRME MG TIRER
Table 3. Treatment result of waste drilling mud and saturated soil by active bacteria community
Sample e Pre-treatment oil Post-treatment oil Deoiling Oil degradation
pletyp content/(mg/kg) content/(mg/kg) rate/% rate/%
Waste drilling mud 12403 42 99.67 68.90
Oil saturated soil 261000 305 99.88 32.56
(A) _ B) . — ©)

o

6. SEMESEXREMIER T IEMLEYIR
Figure 6. Treatment effect of active community on petroleum saturated soil. A: Initial soil; B: Oil saturated soil; C:
Treated soil.
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Treatment of waste drilling mud by domesticated complex
microbial flora

Xiaolong Gao', Yunkang Chang', Liuyang Shi', Xiaoguang Li’, Jianfang Zhao’, Beibei
Sha®, Zhiyong Huang', Xingbiao Wang'"

" Tianjin Key Laboratory for Industrial Biological Systems and Bioprocessing Engineering, Tianjin Institute of Industrial
Biotechnology, Chinese Academy of Sciences, Tianjin 300308, China
® Engineering Technology Research Center for High Salt Wastewater Treatment (chips), Binzhou 256602, Shandong Province, China

Abstract: [Background] The waste drilling mud in the oil field has high oil content, complex pollutant and serious
environmental hazards, and existing technologies cannot meet the requirements of the increasingly developed petroleum
exploitation industry in the treatment of waste drilling mud. Biological treatment of waste drilling mud has the
advantages of simple process and low cost, but it also has some limitations, including poor broad-spectrum, long
processing cycle, low petroleum degradation rate and the fluctuation of sludge properties affects the active stability.
[Objective] To improve the biological treatment of waste drilling mud, a microbial community with high activity and
high environmental tolerance was constructed, and the comprehensive performance and genetic stability was analyzed.
[Methods] Through directional enrichment, induction and acclimation methods, the efficiency of petroleum
hydrocarbons emulsification and degradation was expected to be improved, and the feedback inhibition of co-metabolic
substrate and quorum sensing system sensitivity were expected to be reduced. We analyzed the structure and the active
members’ types of the microbial community, and studied the corresponding relationship with emulsification-degradation
of petroleum hydrocarbons. [Results] An active microbial community was enriched from drilling waste mud containing
more than 12 g/kg oil, more than 80% aromatics-colliod-asphalt and more than 8 g/kg salt. The main members include
Pseudomonas, Rhizobia, Rhodobacter and Dethiobacter alkaliphilus, with the ratio of 27.44%, 20.73%, 8.54% and
7.93%, respectively. During the continuous acclimation of more than 22 generations, the quantity of Pseudomonas,
Alishewanella and Halomonas was accounted for more than 92.72%, the structure and activity of the microbial
community was stable. When the waste drilling mud was treated for 5 days by the active community, the oil content of
soil decreased from 12403 mg/kg to 42 mg/kg, the comprehensive oil removal efficiency was 99.67%, and the petroleum
hydrocarbon degradation rate was 68.9%. The content in crude oil saturated soil was analyzed before and after microbial
community action, the original oil content was 261 g/kg, and the oil content after treatment was 305 mg/kg, deoiling rate
was 99.88%. [Conclusion] After acclimation, the microbial community has stable activity, strong tolerance to high salt
environment, the active microbial community has strong industrial application potential in drilling waste mud, oily soil
and sludge pollutant treatment.

Keywords: drilling mud, crude oil degradation, active microbial community, community structure
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