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ABSTRACT

This study covers synthetic effect of the various hydrothermal treatments on formation of artificially made
kaolinite mineral. The hydrothermal treatment includes the temperature treatment with time duration, addition
of seeds, parlicle size of the starting material used, pH variation and the different types of orgamc acids.
A colleidal silica and alumina sol which are commercially avalable are used for this study. A colloidal silica
and alumina sol are mixed by the atomic ratic of Al/Si=1, based on the theoretical kaolinite composition
and calcined at 600T for 8 hours duration. It was found that the kaolinitic clay mineral was well developed;
thereby, the different patterns of crystalline mineral are appeared. Spherical type as a crystal form was distincti-
vely formed at the temperature of 200T to 250T with short duration time, while platy type as a crystal
was highly yielded at 300~3507T ., Moreover, by adding more than 20 wt% of seed as the nalural kaolinitic
clay to the starting material develops the large size of the crystalline mineral than no added. Il appears that
spherical form of synthetic kaolintte mineral 15 widely distributed and developed when 2 um or less particle
size of the starting material is used; also, when they are heat-treated al the temperature of 250C with 3
hours duration. With respect of the effect of pH variation on formation of the synthetic kachmile minerals,
the crystalline minerals are highly yielded at less than pH 2 and gradually dimmshed at more than pH9.
Regarding 1o the elfecl of different acids on deviopment of the kaolinite mineral, the organic acids with high
chelating capacity produces good formation of crystalline minerals; whereas, amme radical{-NH,) is nol an
effective agent to generate the crystalline minerals.
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Fig. 1. Schemetic diagram of experimental proce-
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Fig. 3. XRD patterns of synthesized kaolinite treated
at various temperature and duration.
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Table 1. Kaolinite Formed in the Presence of Complexing Organic Acds After 5 days at 2500

Organic acds (1 mole solution)
malic | succinic | lataric | salicylic | oxalc cItric agpalic | glutamic | glycine H,0 HCL
Crystal phase fram XRD | kaolimte | kaolinite | kaolmite | kaclinite | kaohnite | kaclimte | Tobelte Monimo- |- zmor- kaolimite | kaolmite
rllonite | phous
Yields of kaolinite(%) 894 839.3 889 770 74.6 730 - - - 53.9 B5.0
Cyrslallite SIZO(:\) 1378 1170 1206 130.0 1638 164.0 — - . - 1651 180.5
Waler retentivity(%) 135 10 14 186 0.86 1.0 098 .07 147 (.89 0.32
Surface area(m®g} 569 640 475 613 282 556 | 545 577 80.5 342 231
Iz Loss(%) 14.64 14.30 14.30 13.72 12.80 1174 | 12.60 12.00 11.74 970 13562
7Qr p 5 Vi a3 T 35) = =
A=} =3 Violante™, Tan™, Linares™ Z-of o]5}d
chelating power?} #}gt o] 22 72 9l3¥ malic acid,
L sucoinc =8
salicyllic ataric aci , salicylic acid. citric aci & ©— <helanng me-
60 o eyl tat id, saheylic acid. cit d helating
atne malic chanismsl] £&}e] alumino-silicate 38 Al-8-7]3E 3%}
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Fig. 14. Relationship between the water retentivity and
the specific surface area of synthesized kaoli-
nite treated with orgamc acids, togelher wth
those of natural kaolimtic clays; white circules:
present works, black circules: Shibasaki’s re-
sults.
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