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Fig. 2 Folding structure of sepiolite by de-
hydration of coordinated water.
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Table 1 Specific surface area of sepiolite.
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0.59NHCI treated-
sepiolite (10 min) 2947 290.1
0.59NHCI treated-
sepiolite (8h) 2468 250.1
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Fig. 4 Coordination of Mg2* ion along tunnel
wall of sepiolite.

Table 2 The effect of WHSV on the yield of
dioxane (DO) at different amount of reacted
diethylene glycol (DEG).

WHSV  yield of DO selectivity of DO

h! /8 /%
added DEG added DEG
03g 04g 03g 04g

01 026 028 86 70

0.2 029 038 98 94

0.3 023 026 77 66

04 024 025 81 63




136 ¥4 714 b

1612

1625 1450

Absarbance

1800 1700 1000 1500 1400

Fig. 5 IR spectra of pyridine adsorbed on
sepiolite. a: AI’* sepiolite, b: natural sepio-
lite.

Table 3 Catalytic reaction of 1-methylcyclo-
hexene (MCH) on an Al-exchanged sepiolite.

Total Yields
conversion SMCH 4MCH Dimethylcyclo- Cracking
(%) pentene
424 244 108 41 3.1
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Table 4 Selectivity of the semi—hydrogenation
of acetylenic triple bonds.

Reaction Sso S,
Substrate conditions (%) (%)
Phenylacetylene ST 85 -
oP 94 —

2-Methyl-3-butyn-ol ST 92 _—
OP 93 —

1-Octyne ST 88 —
op 93 —_

4-Octyne ST 96 92
op 98 93

Diphenylacetylene ST 84 90
OP 94 97

Sso = 100 x [mol alkene/(mol alkene + mol alkane)]

S, = 100 x [mol cis/(mol cis + mol trans)]

Both selectivities are defined when the hydrogen required to
reduce the acetylenic triple bond has been reduced t¢ a double
alkenic bond has been consumed in a 100% selective process
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Table 5 Comparison of products in ethanol conversion on various catalysts.
Catalyst React. React. C,H,OH C,H, Butadiene Butene+butan Ether MeCHO
atalys Temp. (K) Time (h) % % % % # %
Sepiolite 553 5 5.5 86.9 0.7 0.7 4.5 0.8
ZnO-sepiolite 553 2 0.1 12.9 63.5 139 0.7 04
0.7mmol/ g
ZnO-sepiolite 553 2 1.1 26.9 46.1 15.3 0.3 0.4
2mmol /g
ZnO + Sepiolite 553 3 0.5 86.5 5.3 1.8 0.1 1.6
mixed ZnO
0.7mmol /g
Mn-sepiolite 573 4 94 43.7 25.8 6.4 4.2 5.7
1.0mmol /g
Mn-sepiolite 573 7 - 414 334 8.3 2.0 7.5
3.0mmol /g
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Catalytic Property of Sepiolite

Yoshie KiTAYAMA
Department of Materials and Chemical Engineering,
Faculty of Engineering, Niigata University,
Ikarashi, Niigata 950-21, Japan.

Sepiolite is a fibrous magnesia-silicate clay mineral. The idealized formula for the structure
of this mineral is MggSi;;O30(OH)4(H,0)s 6—8H,0 and the crystal contains uniform size
parallelpiped intracrystalline tunnels along the fiber and their cross section is about 1.35
x 0.67 nm2. The zeolitic water and coordinated water molecules are contained in the tunnel.
As sepiolite can provide a restricted field for reactions as like as zeolite, it can be used to
shape selective catalyst with high selectivity such as cyclodehydration of diethyleneglycol.
The Mg?* ions located at the edge of the octahedral sheet which form the walls of the
tunnels along the fiber are exchangeable with various alkaline and transition metal cations.
Sepiolite is active for the demetalation from petroleum. Sepiolite can be used as the catalyst
for dehydration of alcohol, because it provide Lewis acidic sites by releasing a coordinated
water from Mg2?* located at the tunnel wall. Broensted acidic sites are formed by substituting
Mg2* located at the tunnel wall with AI3*. While basic sites are formed by substituting with
alkaline cation such as Li*, Na*, K* and Cs*. The sepiolite substituted Mg2* by transition
metal ions behaves as an acid-base bifunctional catalyst for the conversion of ethanol to 1,3-
butadiene. Sepiolite is an effective support of the catalyst for preparing fine particles of
metals. The reaction od positron in the tunnels of sepiolite is interesting as a new tool to
investigate microporous material.

Key words: Sepiolite, Microporous Material, Fibrous clay, Catalyst.





