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Tab. 1 Classification of layered phyllosilicates *

Type of

layer Group ¥ Subgroup Species

structure

L 1;?1161;13:)@01111 1((1?;1)11111;:; inerals) kaolinite, dickite, halloysite,
serpentine
X=0 serpentine chrysotile, lizardite, amesite
pyrophyllite - talc pyrophyllite pyrophyllite
Xx=0 talc talc
smectite dioctahedral montmorillonite, beidellite
2:1 x=10.2~0.6 trioctahedral saponite, hectorite, stevensite

vermiculite dioctahedral dioctahedral vermiculite
x=0.6~0.9 trioctahedral trioctahedral vermiculite
mica dioctahedral muscovite, paragonite
x=1 trioctahedral phlogopite, biotite, lepidolite

? x indicates layer charge per structure unit.
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group dioctahedral
9)

trioctahedral subgroup
species serpentine
pyrophyllite talc
- Tab. X 0
smectite
Tab. 2 Fig.
Tab. 2 Typical 2:1 type smectite clays
Clay In Td sheet  In Oh sheet Unit equation *
pyrophyllite Si Al Al;Si140,9(OH),
talc Si Mg Mg;S140,0(OH),
beidellite Si, Al Al MAL[ALSisx]01o(OH),ymH,0 (x=0.2  0.6)
saponite Si, Al Mg M"X+/nMg3[AlXSi4_X]O10(OH)2'mH20(X=0.2 0.6)
montmorillonite Si Al, Mg M";/n[Alz_ngx]Si4010(OH)2'mHzO(X=0.2 0.6)
hectorite Si Mg, Li M [Mg3.xLix]SisO10(OH),:mH,O(x=0.3)
fluorhectorite Si Mg, Li M [Mg3.xLix]SisO10(F)2 mH,0(x=0.3)
fluortaeniolite Si Mg, Li M Mg xLi]Sis01(F), mH,0(x=1)

9 M"™ is exchangeable cation located between clay sheets. [ ] indicates the composition of partially

substituted cations located in Td or Oh sheets.
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Fig.1 Unit structure of typical
smectites (2:1 type).



tulakan punung wonosegoro

10)

11)

(bentonite) bentonite

Tab. 3 tulakan

punung  Yogyakarta 100 Tab.3 The names of quarries for natural bentonites in Java
km wonosegoro 50 km Bentonite Quarry

tulakan Pacitan, East Java
wonosegoro Merapi punung Pacitan, East Java

WOnosegoro Boyolali, Central Java

Tulakan punung

Tab. 4 Na,O
0.13  0.03wt%
CaO 2.7 1L.1wt%
Na
bentonite Na,O
2.50wt% CaO
1.46wt%
tulakan Ca Mg bentonite
Punung Ca Mg
Fe Ti 5.4
Fe 05 1.2wt% TiO,
Fe
bentonite
4.2wt%-Fe, 05
5.34wt%-Fe,05 2
Ti  wt%
0.47wt% TiO,
bentonite X

tulakan

bentonite
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Fig. 2. The location of quarries for natural bentonite in Central and East Java.

punung Ti bentonite

Fig. 3 o- cristobalite
Wonosegoro punung

doot punung tulakan



Tab. 4 Chemical composition of natural bentonite 2

Composition / wt%

Compounds

Tulakan Punung
SiO, 58.810 49.770
TiO, 0.244 1.201
Al 04 13.510 20.960
Fe 05 2.130 5.400
MnO 0.017 0.019
MgO 3.090 1.920
Ca0O 2.733 1.098
Na,O 0.130 0.030
K,O 0.549 0.068
P,0s 0.072 0.040
SO; 0.010 0.010
Cl <0.002 <0.002
F <0.050 <0.050
Ig. loss 18.350 19.260
Total 99.630 99.740

% Composition was determined by X-ray fluorescence spectroscopy measurements.
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Fig. 3. XRD patterns of natural bentonites. The wtpp 0301 sample is also taken from Wonosegoro
area. Tulakan C is the sample taken from the surface area and tulakan B is the bulk sample.
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