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Morphology control of zeolite crystals by organic ligands
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Zeolites are crystalline porous materials. The porous structures have been utilize
d for their various applications. Morphology control of zeolite crystals is important for such utilization
of the porous structures. In this study, the influence of complex formations between organic ligands and
reactants on crystal morphology was examined for L-type zeolite and silicalite-1. Despite the fact that L-
type zeolite is prone to have a rod-like shape, the addition of organic ligands provided the formation of
disc-like crystals. Since the disc-like crystals have many channel entrances on the surface, they are usef
ul for catalysts and as the seed crystals for the formation of oriented films and membranes. Similarly, la
rge silicalite-1 crystals were also synthesized. The large crystals are useful for fundamental studies, su
ch ?s a?alyses of the state of adsorbed molecules in the pores and of the surface structure on the molecul
ar level.



Charnell J. Cryst.
Growth, 8, 291 (1971).
A NaAISIO,
nH,O
N(C,H4OH);

A
Angew. Chem. Int. Ed., 38, 3324 (1999).)

AI(OH),”
AI(OH),”
Al
Al(OH),
AI(OH),”
AI(OH),”
A

L KAISI:;Og nHzo
-1 [N(C;3H7)40H]4Si96019,-NH,O 2

L
C
C
C
Al
Al(OH)4~ A
A L
L
L
-1
a b
N(C;Hy),"
TPA"
-1
-1
(HL
L KOH Al
K AI(OH),~
L
pH
Al(OH),”
A W

AI(OH),”



pH

©) -1
-1 Si(OC,Hs); TPABr
TPA”*
-1 2
-1
TPA”*
TPA"
-1
(HL
L 1
0.71 nm ¢
10.7 1 /nm 1/.26 nm
0.75 nm
K+
2a
Al Si

Si K"

Al

Al
2b

2L @) (b)

K+

AFM R. Brent et al., J. Am. Chem. Soc., 132,
13858 (2010). HR-TEM  T. Ohsuna et al.,

Chem. Eur. J., 10, 5031 (2004). L
L
3a cancrinite

3b 3¢

L
cancrinite K"
K K
cancrinite
K L
cancrinite

L A W
acac
- (HOC,H,),NC(CH,OH),
L
A W

L



Al(OH),

A w acac

acac

4a

4b

b 0.56 nm

6b

-1
TPA"
7 e
pH
C
-1 (101)
15 [ T T T
10F ]
I °
[ [
5| ]
0' + I I

S
—T——
1

w

= 3 =)
= (=} S O

S
S

[¥)
=3

T ORERY A X (um) b EORER YA X (hm) aliidF O FA X (wm)

=1

10 11 12 13
RI&Y @ pH

pH




TPA"

TPA"

pH
OH™
pH
7 o
C
C
-1
TPA"
pH TPA"
0.05 mm
8
0.15 mm
AFM
pH

pH

TPA"
pH

€Y

T. Ban, S. Oishi, Y. Ohya, "Influence of Si
species on intergrowth and anisotropic
crystal growth of silicalite-1," J. Porous
Mater ., , 21[3], 337-344 (2014).
DOI:10.1007/s10934-013-9779-y

T. Ban, M. Takamura, M. Morikawa, Y.
Ohya, "Comparison of organic ligand effects
on morphology control between disc-like
zeolite L crystals and zeolite A and W
crystals," Mater. Chem. Phys,, , 137
[3], 1067-1072 (2013).
DOI:10.1016/j.matchemphys.2012.11.035

-1
” 11
2013 8 1 2
-1
46
2013 2013 6 20
21
-1 " 28

2012 11 29 30

T. Ban, M. Takamura, J. Morimoto, H. Saito,
Y. Ohya, “Morphology control of zeolite L
crystals,” International Symposium on
Zeolites and Microporous Crystals (ZMPC
2012), July 28 to August 1, 2012, Aster Plaza,
Hiroshima, Japan.

BAN, Takayuki



