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Abstract Synthetic zeolite was prepared by using of natural bentonite from Kampo area and the appli-
cation of detergent builder was investigated. The optimum synthetic condition was Si0,/ ALO;=2, Na,Q/
ALO,=1, H:0/ALO;==30 at 90°C for 3hr and it was found by XRD analysis that the zeolite synthesized
under this condition was type A. When the zeolite A synthesized under the optimum condition was con-
tacted with 40° Dh CaCl; solution at 30°C for 15min, the cation exchange capacity was 264.9mg CaO/g—
zeolite. And the whiteness of the sample was 89% and the mean particle size was 9.95/m.

Faed FEEZA ol& TBH4, F3 9
EAA B4, FA54 Fol glen, olziw
4ol FHY HA e Y4 o S olgste] AYASY He), w4 4
2 Qs Qztel AMAd WAL G s5e) Az, SEASY S A4, PS5 9
AdA A5 4AE Qelbdd & 71ge Az, SO, NOy, CFC, dzue}l =

1. M 2

e Aol 283 AR dHFEHA Frel7k2ae] 22 Foll o] &tz ek

o.

7}

ZhAla sd7) W el AgeelEr AA

ojzols FHEAS] WAL s AgetolE Ax BAZZ 23 AdwAg
Tl 2dE AfRA7|= FAH #F A7 sodalite cage’} A& WA s dZH 33
g3 AP glen], ALegole 4y A4 BAF2E A, AL =77 4.2
= FHEAe] S B JEe #Aed A4l ocagest 2249 fBcages FHAG}
4L AAstEd" ZA 7)odsam Qo E3 & Algelo]EE] vl o] mstAe)
Ageto|Evl S5 FEEE EAL Fodtthe A2 A deA Aol wdehA
3ol ol HAS o] &3le dHF Feo

ox

AFe AZAITFS A7 Adel g8 FHE Yo o]l A=)
- 1035 —



1036 A5 53U #8E (1995)

BENTONITE HaS04 AHOH)s NaOH
SILICA " NaAIO,
e ]
by
SODIUM ALUMINO
SILICATE GEL
HEATING AGEING CRYSTAL FILTRATION
ZEOLITE

Fig. 1. Synthetic process of zeolite from natural benton-
ite.
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Table 1. Chemical Composition of (A) Natural Bentonite and (B) 40 % —H,SO. Treated Bentonite.

(wt %)
Component SiO, ALO; Fe.0s; Ca0 K.O MgO Na,O Ig. loss
A 64.91 20.70 | 3.09 3.56 3.01 0.32 0.25 4.16

B 92.03 3.74 0.44

0.61 1.03 0.06 0.07 2.02
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Fig. 2. X-ray diffraction patterns of (A) natural benton-
ite, (B) 40%-H.SO, treated bentonite and (C) zeolite A
synthesized at the ratio of Si0,/AlL,O,=2, Na,O/AlLOs
=1, H.0/Al:0;,=30 at 90°C for 3hr.

Table 2. Cation Exchange Capacity(C.E.C) of
zeolite A synthesized at the ratio of SiO,/ALO;
=2, Na,O/AlL.:O:=1, H,O/ALO,=30 at 90°C
for 3hr.

{mg CaO/g—zeolite)
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20 252.81255.0{256.71259.9
30 256.31259.9261.4[264.9
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Fig. 3. Ca* ion exchange on the zeolite A synthesized
at the ratio of SiO./Al,Os=2, Na,0/ALO;=1, H,0/
Al:0,;=30 at 90°C for 3hr.

Water hardness : 40° Dh{CaCl. solution), Zeolite : 1 g
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Fig. 5. Particle size distribution of synthetic zeolites.

Bl : Si0/ALO;=2, Na,0/ALO:=1, H.O/AL,O:=30 at
90C for lhr

B2: SlOz/Alzoazz, NazO/Alz()a:l, HzO/Alea'—“?)O at
90°C for 3hr

B3: SiOz/Alezzz, Nazo/A1203:1, H.0/ALOs=30 at
90°C for 5hr

B4: 5102/A1203=2, Nazo/AhOa:l, HzO/AlesZZS at
90°C for 3hr
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Fig. 4. Mechanism of ion exchange.

Table 3. Particle Size Data of Synthetic Zeo-
lites.

(4m)
Mean Median Star‘xda?rd
Deviation
Bl 11.58 10.29 8.33
B2 9.95 7.42 8.22
B3 12.33 11.11 891
B4 12.31 10.64 9.69
B5 11.90 1041 9.04
Bl : SiO/ALO=2, Na,0/ALO:=1, H.O/ALO;=
30 at 90°C for lhr
B2 : Si0/ALOs=2, Na.,0/AlLOs=1, H,0/ALO,=
30 at 90°C for 3hr
B3 : Si0/ALO;=2, Na,O/AlLO;=1, H.0/ALOs,=
30 at 90°C for Shr
B4 : Si0/ALOs;=2, Na,O/Al:0;=1, H.0/ALO,=

25 at 90°C for 3hr
B5 : Si0/ALOs=2,
25 at 90°C for Shr
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