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(level2)Bentonite Preparation (Industrial Process)

Bentonite was collected from Lopburi mine of Thai Nippon Chemical Industry, Thailand at the depth of 6–10 m from the ground surface after the overburden was taken out. After the mining process, the bentonite is exposed, cleaned, confirmed the grade, and taken to the plant for further purifying processes by a dispersion method in water, then followed by sodium ion treatment at the amount of 1.2 times of the CEC using an aqueous solution of sodium chloride and washed several times. Here, it was called bentonite/T and used as the host in synthesis of organically modified clays by ion exchange reactions of protonated alkylamines. The composition of the clay is reported (Table S1). 
(level2)Characterization of the Bentonite


The XRD pattern of bentonite/T clearly showed the reflection characteristic to d00l of smectites at 1.26 nm, which is a characteristic d001 value for Na-montmorillonite, confirming the presence of montmorillonite in the samples together with the reflection due to quartz and cristobalite and so on, while the basal spacing of the montmorillonite/J (sodium montmorillonite, Kunipia F, obtained from Kunimine Industries, Japan, the reference clay mineral sample of the Clay Science Society of Japan, JCSS-3101) was observed at 1.24 nm without any reflection due to quartz, calcite, feldspar, and cristobalite, interpreting to very high montmorillonite content (supporting information). 

In DTA curve of bentonite/T (Fig. S1), the endothermic peak observed at around 73°C, accompanying mass loss in the corresponding TGA curve, was due to the dehydration of the adsorbed and/or coordinated water molecules, while the dehydroxylation of the silicate layer started at ~400 to 700°C. The mass loss of bentonite/T (4.0%) at around this temperature range (400–700°C) was larger than that of montmorillonite/J (3.6%) (Table S2), implying that the larger amounts of the impurities (Table S1) such as other minerals and carbonates contained in bentonite/T. Meanwhile, the other mass minerals (quartz and cristobalite) contained in bentonite/T were thermally stable and showed no mass loss by the treatment below 900°C (Dellisanti et al., 2006).
The content of ash (mixed oxide formed as a result of dehydration and dehydroxylation) of bentonite/T was 86.0% and those of montmorillonite/J was 90.0%. The ratio of the hydroxyl group in the silicate layer to the ash was calculated to be around 4.2% for montmorillonite/J and 4.4% for bentonite/T (Table S2). The calculated value for montmorillonite/J (4.2%) was due to the high content of montmorillonite, which showed no reflections in the XRD pattern due to other minerals, while the larger value of bentonite/T (4.4%) was attributed to the dehydroxylation of montmorillonite, the other minerals contents (Table S1), which also decomposed at around 400–700°C. This result confirmed the high amount of montmorillonite in bentonite/T.
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Fig. S1. TG-DTA curves of (a, c) montmorillonite/J, (b, d) bentonite/T
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Fig. S2. TG-DTA curves of (a, d) bentonite/T, (b, e) C10N-bentonite/T(1), (c, f) C10N-bentonite/T(2) 
Table S1. The chemical composition of refined bentonite (purified one time) of Thai Nippon Chemical

	Chemical composition
	Content (wt.%)

	SiO2

TiO2

Al2O3

Fe2O3

MgO

CaO

Na2O

K2O

MnO

Cr2O3 

SrO

P2O5 

ZrO2 

SO3 

Cl 

Loss on Ignition
	58.6

0.26

19.2

2.16

4.20

3.49

1.51

1.12

0.04

0.02

0.05

0.02

0.04

0.35

0.08

9.1

	Total
	100

	Mineral composition
	Montmorillonite

Quartz

Cristobalite

Feldspar

Calcite

Kaolinite

	Impurity content (%)
	

	Quartz

Cristobalite
	6.4

3.6


Table S2. Quantitative data derived from TGA results of the clays
	Sample
	% H2O
	%OH
	%Ash
	%OH/Ash

	Montmorillonite/J
	10.4
	3.6
	86.0
	4.2

	Bentonite/T
	6.0
	4.0
	90.0
	4.4


Table S3. Decomposition temperature ranges (Tonset and Ttermination) of the organic component and the corresponding exothermic reaction temperature (Texo)
	Host
	Guest
	CnN-bentonite/T(1)

	CnN-bentonite/T(2)

	
	
	Tonset
	Ttermination
	Texo
	Tonset
	Ttermination
	Texo

	Bentonite/T
	C8N
	221
	400
	318
	220
	415
	323

	
	C10N
	225
	394
	334
	223
	399
	336

	
	C12N
	210
	413
	350
	200
	393
	351

	
	C18N
	190
	411
	366
	174
	421
	367


Table S4. Langmuir and Freundlich fitting parameters
	Adsorbent
	Langmuir constant
	Freundlich constant

	
	qe (mg·g–1)
	qm (mg·g–1)
	KL (L·mg–1)
	R2
	n
	KF (L·mg–1)
	R2

	C8N-bentonite/T(1)
	170
	192
	0.1351
	0.9955
	2.7518
	43.2414
	0.9840


