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Fig. 1 Overall process of oil-based cuttings treatment
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Fig. 2 Process flow of countercurrent extraction
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Fig. 3 SEM images of solid phase at different magnification



212 ok L OB ¥ M 145

2.3 AN[EE =X i 2 BRAUR B0 2 0

1) A [) A BB ) 25 WU i 5S8R B 2 o 7R AEHOR) 5 b S s T BORE e GRETER) 2 301
AU ) 2 30 min B9 Z&AF R, BFSE T A AEMON L W frimEE . A il A IE O b 5 AR R 28R
IS AEBSCR W52, AR RANE 4 Fros . T LUE Y, 5 AR IBOR 7R 40 °C 7o 4 U fe A A 2
WOROR, Hoh WOR A BOOR e, T 3.24%, ZERBUNIRZ, 7 3.85%, 5183 —FH AL
RMZEAZ, EPERGRER R, B, #2583 WO g AR 1900 5 A B

2) MG BON ZE UG i F 0 8 S M AR BRSO ) 40 °C L WA LR 301, AU W]
930 min B9 Z&AETR, WFSE T ZEICGBON A UCR B2 R, R UCEBOE ZEICEC N 1~5 9, ZEHRES R
miE s fros. aTRAE M, ARG MR 3 Rat, RO G TRE, R8P nE
W, AR It KA IR BOE N 3 9.

30 - 22 r
—o— R 20} R
25+ —o— it sl
—— £
20} ok 16}
,§ —o— H A s 14F
E 151 E 12t
&1 <:HI 10 %
°l of \\\
6 -
5 -
4 ¢ ’N PN
0 1 1 1 1 J 2 1 1 1 1 J
20 30 40 50 60 1 2 3 4 5
HBURE/C BT
4 AREBRFIMERGEGHEEBSHENEM 5 ERRHMENEHEEBSHMENZN
Fig. 4 Influence of different extraction agents on oil content of ~ Fig. 5 Influence of extraction series on oil content of the
the extracted oil-based cuttings extracted oil-based cuttings
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Fig. 6 Influence of liquid-solid ratio on oil content of the Fig. 7 Influence of extraction time on oil content of the

extracted oil-based cuttings extracted oil-based cuttings
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Fig. 8 Influence of time on oil content of ozone oxidized Fig. 9 Influence of temperature on oil content of ozone
oil-based cuttings oxidized oil-based cuttings
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Fig. 10 Influence of amount of ozone on oil content of ozone
oxidized oil-based cuttings
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Table 1 Heavy metal content in tailing mg-kg™'

GB 4284-2018

i 42 Jm 0 M (E BYEkEHE
A EY(EACdIT) <10 <15
K EFALA Y (LiHETT) 0 <15
B K HAL A P)(LAPDTT) <160 <1000
KA EPI(LACrit) 175 <1000
i K HAL G WL AsT) <60 <75
B R AL G (LA Cuit) 260 <1500
B AL B YI(PAZnit) 335 <3000

B HALAPI(LINITT) 80 <200
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Abstract  During treating oil-based cuttings produced in the process of shale gas exploitation, two key
problems, such as resource utilization and harmless treatment, need to be solved. A combined method of
refluence extracting + ozone oxidation was used to study its treating effect for this oil-based cuttings, and the
process parameters of refluence extracting and ozone oxidation were optimized respectively. Under the optimal
conditions, the oil content of the treated oil-based cuttings could be reduced from the 39.42% to 0.18%, which
met the disposal requirements stipulated in GB 4284-2018, while the oil recovered in the process could be
reused to prepare fresh drilling fluid. Through the characterization of solid phase of oil-based cuttings, it was
found that it was a natural ozone-catalyzed oxidation catalyst, which had the obvious characteristics of ozone-
catalyzed oxidation catalyst. The reaction kinetics of ozone oxidation were analyzed quantitatively, and the
result showed that it satisfied the kinetic characteristics of the first order reaction, and the reaction activation
energy was 6.194 kJ'mol™. The combined method of refluence extracting + ozone oxidation provides a
reference for the resourceful and harmless treatment of oil-based cuttings.

Keywords refluence extracting; ozone oxidation; oil-based cuttings; reaction kinetics; activation energy
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