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Introduction
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Overview

» The precipitation of Mg/Al/Fe hydroxide between the clay layers of montmorillonite is a simple
process which happens during weathering leading to mineral transformation from

montmorillonite to chlorite.

» The chlorite is non swelling clay so if montmorillonite structure changes to chlorite, the swelling

can be prevented.

» The chloritization of montmorillonite is already been studied and reported in open literature long
time ago to understand the formation of chlorites from montmorillonite but never focused as a

tool to inhibit swelling.
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The illustration of Mg(OH), precipitation and mineral
transformation

Mg salt + NaOH — Mg(OH), + Nasalt + H,O

Mg(OH),
precipitation

Exchangeable cations and nH,0

Montmorillonite Chlorite structure
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(b)
@) W
: OH/Mg=12.82
on/mg=9.61
|
M“

Intensity

OH/Mg=3.2
J Mt JW.,M’_J i /Mg=

A " OH/Mg=1.6

z
-
9 Bentonite
£ OH/Mg=7.62 : W"*‘M\‘—J‘*m
20 40 60 80
Ui VY S ST R ) OH/Mg=2.54 2theta (°)
W
1] 20 40 60 80
2theta (%) (c)
g
Wide angle XRD spectra of model bentonite clay precipitated with - OH/Mg=0.24
OH/Mg=3.08

Mg(OH), using (a) MgCl,-6H,0 (b) Mg(NO,),-6H,0 and (c)
Mg(S04),-8H,0 with NaOH at different OH/Mg ratio

V‘MN\NM_}WJ

A OH/Mg=1.54

M Bentonite
T 1

Dr Archana Patel 0 SPE—198301—£\{IS 4'0 60 80
2theta(’)




ASIA PACIFIC 18 - 19 November 2019
@‘CQQXNEDHJL‘NQL&%E ‘ Brisbane Convention & Exhibition Centre, Brisbane, Australia
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Effect of 4%KCl treatment on mudstone swelling
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Amount of particles generated during flow test
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Summary of the results

»Mg(OH), precipitation between the clay layers can inhibit clay swelling by

changing the clay structure from montmorillonite to chlorite.

» Chlorite is non swelling clay so the structure change from montmorillonite to

chlorite leads to swelling inhibition.

» Further experiments and investigations required to understand precipitation

mechanism, swelling inhibition and fines generation in real mudstone sample.
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