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Discrimination between Natural Bentonites and Sodium Carbonate Activated Bentonites

Saori HASHIGUCHI*, Tsuyoshi MATSUMOTO*, Chitoshi HINO*
*Central Customs Laboratory, Ministry of Finance 6-3-5, Kashiwanoha, Kashiwa, Chiba 277-0882 Japan

For the discrimination of sodium carbonate activated bentonites from natural bentonites, swelling test, pH measurement,
XRF, IR, carbon quantitation, XRD and specific surface area measurement were carried out. Natural calcium bentonites
differed from sodium carbonate activated bentonites in swelling index, elemental composition and carbon quantitation. The
specific surface area of natural sodium bentonites was smaller than that of sodium carbonate activated bentonites. These
results suggest that a combination analysis of swelling test, elemental analysis, carbon quantitation and specific surface area

measurement could be a useful tool to discriminate between sodium carbonate activated bentonites and natural bentonites.
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Table 1 Samples used in this study

Abbreviation Type of bentonite Origin ~ Collection
Nal Natural sodium bentonite Japan  Contributed
Na2 Natural sodium bentonite Unknown Contributed
Cal Natural calcium bentonite Japan  Contributed
Ca2 Natural calcium bentonite Japan  Contributed
Acl Sodium carbonate activated bentonite Japan  Contributed
Ac2 Sodium carbonate activated bentonite Japan  Contributed
Ac3 Sodium carbonate activated bentonite Japan  Contributed
Ac4 Sodium carbonate activated bentonite ~ Unknown Contributed
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Fig.1 Swell index of bentonite samples used in this study.
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Fig.2 2D-plot of pH (KCl) and pH (H,O) for bentonite samples.
Solid circle (®): natural sodium bentonite, solid square (m): natural calcium
bentonite, hollow circle (0): sodium carbonate activated bentonite
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Fig.3 Result of elemental analysis for bentonite samples shown by plotting
the sodium content against the sum of the calcium and magnesium contents.
Solid circle (®): natural sodium bentonite, solid square (m): natural calcium
bentonite, hollow circle (0): sodium carbonate activated bentonite
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Fig4 Atypical IR spectrum of bentonite (Nal).

Bt—Ca+ N3.2C03 — Bt““Naz + CaC03

Fig.5 Conversion of calcium bentonite to sodium bentonite by chemical
reaction with sodium carbonate.
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Fig.6 IR spectra of bentonite samples.
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Fig.7 X-ray diffraction patterns of bentonite samples.
a: from 20 =3 t0 90 °, b: from 20 =3 to 10 °

C: cristobalite, Cl: clinoptilolite, M: montmorillonite, Q: quartzx) - 15).16)
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Fig.9 Carbon contents of bentonite samples (n = 3).
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Fig.8 X-ray diffraction patterns of bentonite samples in a 26 range of 20 to
50°.
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