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Fig. 1 X.R.D. pattern of diatomaceous
earth (ore).
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Table 1 Chemical analysis of sample used [wt%].

Si0,

Al,O3

Na20 K20 Fe203 Diff.

Diatomaceous earth (ore)  73.9

3.6

04 0.6 1.8 19.7
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Fig. 2 X.R.D. patterns of diatomaceous earth
(D.E.), rice-husk ash (R.A.) and sodium
silicate (S.S.).
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Table 2 Chemical analyses of samples used [wt%].

Si02 Al2 03 Na,O K20 F62 03 Diff.
Diatomaceous earth (D.E.) 83.9 9.3 0.3 0.5 0.4 5.6
Rice-husk ash (R.A.) 882 5.1 2.6 0.2 0.5 34
Sodium silicate (8.8.) 56.0 — 20.0 - - 24.0
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Fig. 3 SEM photos demonstrating difference in crystallization rates of NaA zeolite
from diatomaceous earth, (A), and from rice-husk ash, (B).

(A-2) D.E. M)1.4-1.6-40.0, 8h,

(B-2) R.A. M) 1.2-1.6—40.0, 16h,
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Fig. 4 Sequential changes in X.R.D. patterns
of reaction product from diatomaceous
earth, (A), rice-husk ash, (B), and sodium
silicate, (C).

(A1) D.E., M) 1.4-1.6—40.0, 8h,
(A-2) D.E., M) 1.4-1.6—40.0, 24h,
(B-1) R.A., M) 1.2-1.6—40.0, 4h,
(B-2) R.A,, M) 1.2—1.6—40.0, 16h,
(B-3) R.A., M) 1.2—1.6—40.0, 24h,
(B4) R.A., M) 1.2-1.6—40.0, 48h,
(C-1)S.8., M) 1.2—1.6—40.0, 4h,
(C-2) S.S., M) 1.2—-1.6—40.0, 20h,
(C-3) S.S., M) 1.2-1.6—40.0, 24h, -
(C4)S.S., M)1.2-1.6-40.0, 48h
Temperature: 65 [°C]
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Fig. 5 Effect of temperature on crystallinity change of reaction product with reaction

time from diatomaceous earth, (A), rice-husk ash, (B), and sodium silicate, (C).
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Fig. 6 Effect of temperature on crystallinity change of reaction pro-
duct with reaction time along with sequential changes in silica and
aluminium ion concentrations in solution.

(A) D.E. M)1.4-1.6-40.0, (B) R.A. M)1.2-1.6-40.0,
(C) S.S. M)1.2-1.6-40.0
O : crystallinity, A: silica on solution, [J: aluminium ion in solution
Temperature: (A-1), (B-1), (C-1); 50 [°C]
(A-2), (B-2), (C-2);65 [*C]
(A-3), (B-3), (C-3); 80 [°C]
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Fig. 7 Sequential changes in crystallinity, surface area, and
carbon-dioxide adsorption-capacity of reaction product.

(A) D.E., M) 1.4—1.6-40.0,
Temperature: 65 [°C]

(B) R.A.,M) 1.2-1.6—40.0,

O Crystallinity, A: Surface area,
{J: Carbon-dioxide adsorption-capacity



D) Vol.11 No.2(1994) 79

X B

1) UCC (1963): &k ¥2 74 b 3 F53 D8,
4 BE/AHE 38-5807, Union Carbide 4t

2) BAIER, B (1976): ARAREL 54 PO
BigH, AR IHERBRSSER, 1976, p. 91,

3) EE K(1967): [¥2 54 FEZ2DFAL], €F
74 FEZORARERE SR BEREDRK, p.97—
138.

4) Em &, NREE (1975): (#2354 b—Hpit
BE—1, B HH S8 R Sk, p.24 —
57.

5) EE &, NREE, WEER, RgEA (1987):
(€2 54 FORELIGA] , BEHEXRR #FBRL
p.71—116.

6) IRMER, BFRS (1989): @+ FHIEREICE
I 3R%E « BRE OB, (LEITEREESIFES, C
101 (1989.4 WH#F).

T) wAFEkt (1989) | B L EHELO MR HIiC & 58k 5k
%, WEFN 63 FEEERKE KNI R R 3

8) BRI (1991): A+ VBRICL 3 HELEE» 5D
SR, PR 3 EEERK AL AR X

9 KO @, RBEEAE, EEBE BRES (1991):
bAMOKMUEHELAY VHRELULARESY 5 4
FOERR, %25 MKBLEENHAMEENREL,
19(1991.3 HEKE).

100 KO 1, BAKT, BEHBE BEREEFS (1992):
HE+RULABOENPLDOABLE 514 FORH,
FRE KL R R R S sk RS, 57, p. 85
—92.

1) BfF 1B KERE, FHE— BEEES (1992):
BRBIEICE B Va9 — Y 2 VERBBAERD &
DEDODHE—G RV = v B4 3~ OBE RS —,
H AR RSSO 43 44, p 24 (1992, 6 REF).

12) & 1 AHRE, $tE— EEESR (1992):
BRBNMEEZFA L 8E L VvavBREEL OO
2 VBRDEUY, (bEITRL%E 25KFEKRS, FI18GF
3 5, p. 112).

13) 58 & skm fE BE %, TBE % (1992):
KHEEEERSBIHO T UG ER BE —dv bk
7 MsEfis e UEE] — €454+ 9(4),
p.137—147 (1992).

W # B (1975): [eEaWE], AEZEE, p.
52—59.

Preparation of NaA Zeolite on Surface of Diatomite

Takuo Sucawara, Shinji SaArUTA, Katsuyasu SUGAWARA
Division of Materials Process Engineering, Department of Geosiences,
Mining Engineering and Materials Processing, Mining Colleg, Akita University.

For efficient utilization and addition of value for diatomite resources in Akita Prefecture,
we have developed a decreasing process of inherent iron contained in the Moriyoshi diatomite
ore with help of organic acids. Modifying the surface of acid-treated diatomite shell by pre-
paration of zeolite, we are evaluating possible characteristics for a diatomite filter-aid which
has adsorption capacity.

Some experimental results are introduced of preparation of NaA zeolite by reacting Al and
Na ions and H,O on the surface of amorphous silica obtained through calcination of original
ore at 650°C for 2hrs after treating with warm oxalic acid.

By adjusting the atomic ratios of Al and Na, (0.25~0.42), (0.5~0.7) and the mole ratio of
H,0, (10~42) to reactant silica, a slurry was served in a batch stirred vessel for observation of
cystallization and growth of NaA zeolite on the silica surface at (50~80)°C for (4~48)hrs.
Cystallization rate, evaluated by change in crystallinity with time, increased with reaction
temperature and especially in the initial reaction-time region with comparison to the case of
sodium silicate reagent as a starting material. Internal surface area of produced solid and its
adsorption capacity of carbon dioxide changed uniquely as crystallization progressed.

Key words: Diatomite, NaA Zeolite, Oxalic Acid, Filter Aid.
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