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K1 XRD patterns (Rigaku RINT 2500 VPC, light source:
CuKa) of (a) micron-sized A-type zeolite
commercially available from Tosoh and (b) nanosized
A-type zeolite (NZ).
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[¥]2 (a) FE-SEM (Hitachi S-4000) and (b) TEM (JEOL
JEM2000FX, operating voltage: 120 kV) images of
nanosized A-type zeolite (NZ).
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[X]3 29Si and 27Al magic-angle spinning solid-state NMR
spectra (Varian INOVA UNITY 300 spectrometer
(spinning rate: 5 kHz)) of (a) micron-sized A-type
zeolite and (b) nanosized A-type zeolite (NZ).
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NMR, respectively.
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# 1 Results for the nanosized A-type zeolites.

Run Inhibitor Conc Time Composition® Primary particle size
1%? /mind X y z dy/nmd Vi%e d,/nmf
1 CI2E6 19 60 1.1 2.0 3.7 32 16 40x10
PEG 14 60 I.1 - 2.0 37 33 23 40+10
C12 31 5 1.0 2.0 3.8 270 25

a Concentration of the crystallization inhibitor in the synthesis solution. P Aging time at 80°C. ¢ Zeolite composition;

xNa,0:yS8i0,:A1,03:zH,0. ¢ Mean diameter of the primary particles determined by SEM. ¢ Variation coefficient of the primary

particle size determined by SEM. f Mean diameter of the primary particles determined by XRD.
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K4 Time-course of cationic exchange amounts of (M)
micron-sized (primary particle size of 1.8 um), (&)
submicron-sized (primary particle size of 0.2 um)
A-type zeolites and (@) nanosized (primary particle
size of 30 nm) A-type zeolite (NZ).
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Novel Synthesis of Nanosized A-type Zeolites Exhibiting Excellent Cationic Exchange Properties

- industrial application.

Hiroji Hosokawa, and Kazuo Oki
Materials Development Research Laboratories, Kao Corporation

It is expected that nanosized zeolites with the primary particle size of less than 100
nm exhibit improved properties based on the large external surface area-to-volume ratios
and reduced mass transfer resistance, compared with micron-sized and submicron-sized zeolites.
Since A-type zeolites having the highest Al/Si molar ratio (Al/Si =1) show the highest cationic
exchange capacity among various types of zeolites, they are widely used as cationic exchangers
(detergent builders). Thus, their production is the most among various types of zeolites,
indicating that A-type zeolites should be the most important zeolites in the viewpoint of the
Many attempts have been made to reduce the primary particle size
of A-type zeolites because of their improved properties (cationic exchange rate). However,
to the best of our knowledge, no report has been published on synthesis of nanosized A-
type zeolites from common starting materials such as sodium silicates and sodium
aluminates. Here, we present high concentration and high yield synthesis method of
nanosized A-type zeolites from the common starting materials by using a nonionic surfactant
and polyethylene glycol as crystallization inhibitors. In addition, we show that the nanosized
A-type zeolites exhibit excellent cationic exchange properties (cationic exchange rate),
which should be due to their smaller primary particle size (nano-size) and their larger
external surface area-to-volume ratios.

Keywords: nano, A-type zeolite, primary particle size, cationic exchange property, synthesis



