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Experimental study on drill cuttings consolidated by microbial induced
magnesium carbonate precipitation
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Abstract: Drilling cuttings are a type of solid waste generated in drilling engineering, usually treated with cement for
solidification. However, the production process of cement is accompanied by a large amount of carbon dioxide
emissions, which not only increases greenhouse gas emissions but also has adverse effects on environmental protection.
In response to the above situation, this article proposes a new method of microbial induced magnesium carbonate
precipitation and solidification of drilling cuttings. The study on the mechanical properties of microbial induced
magnesium carbonate precipitation solidified drilling cuttings shows that the strength of the solidified body decreases
with the increase of water content and urea concentration, and increases with the increase of active magnesium oxide
concentration and curing time. The minimum strength is 0.21MPa and the maximum strength is 3.5MPa, fully
demonstrating the importance of selecting the most suitable ratio. The characterization results of FTIR, XRD, and
SEM showed that the microbial induced precipitation products of magnesium carbonate were rose shaped magnesite
(4MgCO,*Mg (OH) ,»4H,0) and needle shaped magnesite (MgCO,*3H,0) ; The product uses a dense carbonate
network structure to bond loose particles into a structurally intact solidified body, thereby elucidating the mechanism of
microbial induced magnesium carbonate precipitation and solidification of drilling cuttings.
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Table 1 Chemical composition of active magnesium oxide
f4k¥  MgO CaO SiO, Fe,0, ALO, MnO SO,
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Fig.1 SEM images of active magnesium oxide samples
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Table 2 Wavenumber and corresponding phase

composition in the FTIR curve of drilling cuttings
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Table 3 Strength values of drilling cuttings solidified body under the interaction of various factors
5 5 {H /MPa
ToKE/ Y WA/ X% FH3d FIP7d P 14d Frr28d
SMIRE  6MIRE 3MIRE 6MIRE 3MRE 6MRE 3MRE 6MRE
5 0.26 0.21 0.41 0.44 0.65 0.48 0.95 0.78
10 0.51 0.48 0.72 0.58 1.06 0.76 1.54 0.89
20 15 0.95 0.76 1.07 0.95 1.66 1.15 1.81 1.20
20 0.28 1.06 1.58 1.14 2.09 1.53 2.47 1.59
5 0.19 0.14 0.41 0.19 0.63 0.42 0.71 0.76
- 10 0.50 0.50 0.69 0.68 0.98 0.62 1.25 0.92
15 0.78 0.77 1.12 0.69 1.58 0.98 1.68 0.98
20 1.12 0.92 1.35 0.88 1.88 1.05 1.92 1.21
5 0.24 0.12 0.40 0.18 0.57 0.41 0.62 0.63
20 10 0.52 0.38 0.87 0.54 1.21 0.58 1.24 0.83
15 0.87 0.70 0.97 0.64 1.43 0.89 1.45 0.93
20 0.88 0.76 0.98 0.92 1.83 1.07 1.87 1.10
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Fig.4 The relationship between magnesium oxide concentration and the strength of oil-based drilling cuttings

solidified body (water content 20% )
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Fig.5 The relationship between magnesium oxide concentration and the strength of drilling cuttings solidified
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Fig.6 The relationship between magnesium oxide concentration and the strength of drilling cuttings solidified

body (water content 30% )
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strength of drilling cuttings solidified body
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strength of oil-based drilling cuttings solidified body

214 JRE|UE

O R PR Z M 585 AR R R R . F7
128 d ], [ b 1A 5 32 o DR 2% MR EE R T K
FEAR . PRFWREE O M R R S il T 7 3
hEA 20 Bl BUR R o R AR AL 3.5~
1.1 MPa, &A% T 68.6 % , Ut BH 15 v B PR 22 A F) T [
PRAR SR 2 A T o PR R B 6 MU, 57 47 5] (3] JA
3d 3 m %) 28 d, 5 B AR Ak Bl A 1.7~1.8 MPa Z
[] , i B 76 o v B IR R 25 AF R, JE K SR 4 I R) G i
P ey [ A AR

4 ~
. - FFH3d
—— 7 d
3+ —— FP14d
- —— 728 d
=
a7 [
1
0 1 1 1
0 3 6
JREZWRE /M

B9 REKESHEEHMFEEREZEHHXAR
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strength of drilling cuttings solidified body
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