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Clay mineral sheets
Tetrahedral sheet Dioctahedral sheet

trans-vacant cis-vacant
/Aignmenl of OH groups-»/

O

Mer (Si, Al, Fe) Meoq (Al, Mg, Fe)

Clay mineral layers

TO layer (kaolinite) TOT layer (cv)

Kaolinite

~200 nm - >1pm
lllite

Solvated cations

Non solvated cations

Sy

» Collapsed interlayer ~50-1000 nm

~50-100 nm

-
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I. Amorphous
Allophane group

IL. Crystalline
A. Two-layer type (sheet structures composed of units of one layer of silica
tetrahedrons and one layer of alumina octahedrons)
1. Equidimensional
Kaolinite group
Kaolinite, dickite and nacrite
2. Elongate
Halloysite
B. Three-layer types (sheet structures composed of two layers of silica tetrahedrons and
one central dioctahedral or trioctahedral layver)
1. Expanding lattice
a. Equidimensional
Smectite group
Sodium montmorillonite, calcium montmorillonite, and beidellite
Vermiculite
b. Elongate
Smectite
Montronite, saponite, hectorite
2. Non-expanding lattice
HNlite group

C. Regular mixed-layer types (ordered stacking of alternate layers of different types)
Chlorite group

D. Chain-structure types (hormblende-like chains of silica tetrahedrons linked together
by octahedral groups of oxygens and hydroxyls containing Al and Mg atoms)
Sepiolite
Palygorskite (attapulgite)
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DRILLING FLUIDS

FOUNDRY BONDS

PELLETIZING IRON ORE

CAT LITTER

ABSORBENTS

MISCELLANEOUS APPLICATIONS Adhesives
Aerosols
Animal Feed Binders
Barrier Clays
Bleaching Earths
Catalysts
Cement
Ceramics
Cosmetics
Crayons
Deodorizers
Dessicants
Detergents
Emulsion Stabilizers
Fertilizer
Food Additives
Fulling Wool
Herbicides, Insecticides, and
Pesticides
Medicines
Nanoclays
Organoclays
Paint
Paper
Pencil Leads
Pharmaceuticals
Pillared Clays
Plastics and Rubber
Sealants
Seed Growth
Tape Joint Compounds
Water Clarification
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Other applications
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GLOBAL BENTONITE MARKET OVERVIEW

MARKET BY REGION

MARKET SIZE 2021
s > 2021
N 5 1,796 (USD Million)
£ LA 8.2% CAGR
. (2022-2030)
» Minerals Technologies Inc. ™\
o TRt Bentonite Market

¥» Clariant International Ltd 2018-2030 (uSD Million) 3,592

» Ashapura Group

¥» BPM, LLC 1,796
» American Colloid Comp.
»* Canbensan Bentonite

» NCC 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

DRIVERS RESTRAINTS

# Increasing adoption from the drilling industry # Raising awareness of the negative environmental consequences|

# Rising demand for iron ore pellets in steel industry #  Stringent government regulations

\ Source: www.acumenresearchandconsulting.com /
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Minerals Pacific Bentonite Ltd. Jols ez 0 cudgin coS ady S, b o ege

«CETCO Black Hills Bentonite .Delmon Group of Companies .Technologies Inc.
MIDPOINT Chemicals .Ashapura Minechem Limited Jnc. . Halliburton, Wyo-Ben
Bentonite Performance Minerals .CB Minerals .CIMBAR Performance Minerals .Company
American Colloid Company 4 Clariant Ag Kutch Minerals .LKAB Minerals .LLC (BPM)

(Ahuja and Mamtani, Y +)A) s
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