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Kaolin is a common raw material in Thailand. Pure and inpure
kaolin has been mainly used in cevamic industry, and to a lesser citent,
in psper, paint, refractory, and insecticide industries. There arc teno
of deposits which have been exploited throughout the country to meet the
industrial needs,

It is certainly not possibdle to cdesoribe in this paper all
occurrences of the kaolin deposits existing in Thailand. Therefore,
only significant deposits of economic intorest will be presented as
examples of each type of deposits,

The kaolin deposits of Thailand are genetically classified
as (1) hydrothermal deposits, (2) sedimeniary deposits and (3) residual
deposits. Koalin deposits of hydrothermal origin occur as irregular
zone, vein type and massive deposits and mostly embody gsranitic and
rhyolitic rocks,

The bedded kaolinitiic clay occurs in Tertiery and Quarternary
terrigenous sediments. It is attributed to sedimentation of clay
particles, Cevcral small Quaternary kaolin deposits are tall clay
(plastic clay). They occur as thin to moderately thick (0.5-€ m.)
beds of black to buff color ball clay. Residual deposits ere massive
end form mainly by in situ weathering of granitic, rhyolitic and

schistose rocks.

The distribution of the major kaclin deposits of Thailend is
shown in Fig. 1.
Hydrothermal deposits

This type of deposits was formed by hydrothermal alteration
of rhyolite intrusive of post-Triassic age. The rhyolite intruded into




sedimentary rocks of Lampang group (Triassic) and Ratburi group (Iernian).
It underwent silicification following with kaolinization. Kaolinized
rhyolite formed as irregular zone alternating with silicified rocks.

The kaolinized rhyolite is composed mainly of quartz kaolirite
end illite, which together comprise from 70 to S0 peroent of the kaoli-
nized rock. Fine mica, partial alterecd feldspar and rarely mafic rirerals
make up the remainder of the decomposed rock. .

One of the adjacent deposits of economic interest, Pangka,
located 26 km north of Lampang province, northern Thailand is the
biggest known kiolin deposit of this type. It occurs as irregular
zone of kaolin alternating with silicified rock within the 1 km long
rhyolite body. Tho probable ore reserve is over 5 million tons. The
other one, Huai-pan deposit, similar deposit of smaller size, has the

probable ore rescrve over 1 million ton,

Hydrothermal deposit aneumatolxsisl

One of the most important kaolin deposits originated fron
pneunatolytic alteration of granitic rocks. Most of them are clocedly
associated with cassiterite formation. As a matter of fact, kaolin is
a common gangue mineral in pneumatolytic cassiterite type deposits.
They have been exploited as secondary mineral or as by product and in
some case as essential mineral, Kaolinized rocks mainly occurred as

zones conformable to the contact plane and elso adjacent to guartz vein,

The majarkaoliﬂ derosit of this type occurs in a 60 km ling
and 15 km wide granitic range in Ranong prevince, southern Thailand.
The batholith trends north-south with steep contact to the country
rock., The country rocks are sedimentary and metasedimentary rocks of
Kang Krachan Group (Carboniferous-Devonian). The granite is of Cretacious

in age and u.dzrwent strong pneumatolysis,

There are three distinct types of granites in the arec : ithose

are porphyritic (biotitc) granite, coarse-grained (tourmaline) granite
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and mzdium-grained granite. Porphyritic (biotite) graaite is the
original-éource or the parent rock forming mountain range. Coarse-
grained (tour-maline) granitc is the transition rock of the middle
zone betweeon the parent rock and the altered rock. The medium-graincd
éranitc is the real source rock of caswiterite and kaolin., It
apparently spreads as a sheet-like mass forming at the upper zone

of the contact and grading to the other two mentioned rock types.
Kaolinized rock is usually confined to the upper part of the contact
zone along which it sporadically spreads within the altered granite
mass., The kaolinized zone varies in depth ranging from 15 meters up
to 50 meters, .

In general, kaolinitic clay is creamy whnitc in color with
occasionally pale yellow to yellowish brown, especially that occurs
along the minor fracture zones., The clay ic mainly composed of.quartz,
kaolinite and mica.. Tourmaline and cassiterite are the minor consti-
tuents of the decomposed rock.

.

At present, there are only threc active mines in the area.
Kaolins of Haad Sompan arca are as by-product of tin mining whereas
at Bangrin is mined solely for kaolin. )

The estimated total kaeolin reserves may reach 20 million tons.

Hydrothermal dzivosit (=eplacement)

Dickite, one of the rare clay minerals, emplaced sporadi-
cally along the west and the northwzst rims of volcanic rock suite,
It is located in western Nakorn-Nayok and southern Saraburi provinces,
centrai fhailand. The volcanic rocks are dominaﬁtls’of intermediate

and felsic varieties. They are Permo-iriassic in age.

The dickite is atiributed to hydrothermal replacement of
rhyolitic rock ; where as the fracture filling is locally seen as
the remnant of the up-coming solution. The ore occurs as irreguler
vein in the rnyolite body. The biggest known dickite dyke, Khao Cha-
ngok, is reported as 40 m wide, 200 m long and 80 m deep,




Tne dickite is massive and exhibits a varicty of colore,
Replacement type is mainly recognized as light gray and greenish gray,
ard subordinately bluish gray and pinkish gray. One the other hond,
fracture filling type is uniquely green.

Sedimentary deposits

A number of known kaolin deposits in Thailand are of sedi-
nentary origin. They are predominantly flood plain depasite and subor-
dinately lacustrine deposits, All cf them are restricted to Teriiary
and Quaternary time., Tertiary kaolins usually occur as thick bedded
(10 m) with ve~ying sizc, where as Quaternary kaolins are generally
blanket deposits (0.5 - 6 m thick). In general, the clays are fine to .
very fine grained with various colors : white, creamy, gray and black.
They are semiplastic to plastic with considerable iron and titania
content.

"Maethan Clay™ occurs in a small Tertiary basin in the Metha
district of Lampang nrovince, northern Thailand. Quaternary gravcel
bed of 2 to 5 meters thick unconformably overlies the clays and exists
as overburden. The clay beds invariably trend clong the rim of thc basin
with moderate dips. The total thickness i3 about 10 meters. The probable
reserve is over 5 milliion 4»:s. According to plasticity, considcrable
content of contaminani ¢>ilec #nd high refractoriness, the clay is

suitable for the manufaztures of ceramics and refractories.

There are scveral small and medium size of Quaternary ball clay
deposits in the low land along the western and southwestern sides of
Khao Luang granite range of Nakornm Sri Thammerat and Surat Thani pro-
vinces, southern Thailand. They are alluvium deposits., In general,
the clay conformably overlies gravél bed. The thickness varies from
2 to 6 mcters, The overburden is normally Sandy clay of 1 fo 2 meters
thick, Khu Dindaﬁ, one of the deposits, is an example of ball qlay in
this arca,
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Residual deposits

This type of deposits was formed by in situ weathering of
various rock types. The important ones are granite, rhyolite and
schist. Among these, weathered granite scems to be the most signi-

ficant host in both quality and quantity,

Residual kaolin deriveé from the weathering of Triascic
granite occurs in Todcng village, Su-ngai Padi district of Narathiwat
province, southernmost Thailand. The weathered granite situates along
the plain at theé foot of granite range. Svrprisingly, the texture of

granite is st:xil preserved in the weathered rock, It is soft, friable

and white color, The beneficiated kgolin is high in quality and suiteblc

to use as paper filler and fine cermic manuiactures, The possible re-

serve of high quality kaolin amount to over 10 million tons.

The weathered rhyolite of post-Triascic is the host for illite
formation.. It occurs in Wangyang village, Muang district of Uttaradit
province, northern Thailend, The illite is along the plain and on the
slope of rhyolitic hills, It is very fine grained and of white colc -,
The washed illite is used as filler in paint, papcr and insecticide

manufactures, The probable reserve is over 5 million tonms,

Residual clay derived from the weathering of schiat (bevonian-
Carboniferous) occurs in Khokmailai village of Prachinburi province,
ceptral® Thailand., It situates along the wavy plein adjacesent to
volcanic plateau and covers the areca abtout 2 ki long and 0.5 km wide ;
where as the thickness varies from 1 to 10 meters. The white kaolin
formation overlies the rod kaolin formation under which the basement
is shist. The top soil is 1-3 metcrs thick. The whole area is probably
& product of lateritic weathering where lateritic crust is erodced.

The washed kaolin is used in the manufactures of pottery and refractory
and as the filler in tertilizer industry. The probable reserve of

white xaolin is about 5 million tons.




lineralegiéal, geochemical snd physicai conditions

The mineral compositions, chamical comporitions, physica
conditions and the kinds of kaolin minerals are shown according to

the types of the deposits,

Mineral oomposition -

Type ‘of Jeposit Neme of deposit| Main  |Accessories
Hydrothermal deposit
nhyolite Khao Pangkha K, I, q -
Rhyolite (replaccment) . Khao Cha-ngok D Py
Crenite (pneumatolysis) Bangrin ¥, q I -
Sedimentary deposit
Ball clay Khu Dindam K, q |
Haethar clay Maethan K,
.: _’ -J
Residual deposit )
Weathered rhyolitic rocks Wangyang I, q K (m)
Weathered granite Todeng s I
Weathered schist Khokmailai K, q
’ |
)
D - dickite I - 4llite K - kaolinite

q -~ quartz

m - montmorillonite PY = pyrite




Chenmical composition

Hydrothermal deposits

Sedimentary deposits

Residual deposits

Bangrin’ Khao Khao Khu Dindam | Maethan Yangyang Todeng Khokmailai
Cha~ngok Pangkha
(washed) (grade A) | (washed)
£10, 48.25 43.86 §2.5 51.85 60457 68456 46,08 49.29
{7504 35.93 40.74 21.1 32.80 26.28 19.32 36.90 34442
Fe,0, - 1.39 0.05 0.85 2.14 1.72 2.¢1 1.67 1.77
Cad 0.08 0.08 0e55 0.10 0.07 0.05 0.05 . 0e33
g0 . 0.05 0.13 15 0.52 029 . 0453 0e11 0405
X0 1.20 0.24 - 2.24 2.01 4.99 0.10 ° 0.17 -
Na,0 0.13 0.12 2.0 0.14 0.27 0.22 0.98 0.06
10 0.01 0.13 - 0.01 0.02 0.04 0.01 0.01
Ti0, 0.08 0.18 - 0430 0.17 Ce21 0.08 0.93
B0 (=) 0.13 0.39 - nl 0.65 0.21 Je11 0.49
in. lLoss 12.59 12416 4.5 10.0¢6 TeT2 3.01 13.50 12.56
Total 99480 98.08 100 100, :6 99.77 99.35 100439 100,08




PhEica.i properties

; ~
Fired color Total tater Refrectoriness Hodulus of Particle gize
T 1200 % Shringkage absorption Rupture distribution
. . ] .
%, T1200C| 7, T 1200 ¢C (1/tn?) %,
vashed| unwashed <3 4 <3 L4
Liylrothermal deposit
Khao Pc.ngkha white 8.6 13.1 1650 136 50.5
Bengrin white - - 1765 15041 2547
Sedimentary deposit
Fhu Dindam white - - 117 566439 37.8
Haethan white 14.50 0.59 1760 310 T7e2
Residual deposit
Bon langyang gray 21.07 0.1 1348 | 1320 20 35.4
Tedcng white 11.27 44.37 1763 1743 18 1548
Zuimailai whito 23.2 12.6 1760 - 115 59.1




Utilization of kaolin
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tﬁe najor uses of kaolin clays are as follows,

Various properties of the clays are omitted from the table :

Kinds of clay

Use

Hydrothermal kaolin

Sedimentary kaolin

Residual deposit

In rhyolitic rocks

In granitic rocks
Ball clay
Macthan clay -
Weathered rhyolitic
rocks

Weathered granite

Weath2red schist

.

Pottery, white ware,
cer

Pottery, white ware
Pottery, whitz ware
Pottery, white ware
Paint, paper filler,
ingecticide filler
Pottery, white ware
paper filler
Pottery, fertilizer

filler, refractories

Statistical deta

Output .of kaolin cley

tonnes

Year 1975 1976 1977 1978 1979 1980

kaolin 15,782 | 20,000 | 25,970 34,694 | 44,694 | 24,954

Ball clay x 3,274 720 - 1,766 1,557

Export and import of kaolin clay

Year 1975 1976 1977 1978 1979 1980

Export (kaolin) 1,406 500 790 6041 1,170 1,343
Import kaolin 2,546 6,843 | 4,392 2,395 3,511
ball clar - - 764 783 615




Bconomic evaluation of deposits

No doiailed tomnage measurcments were made, but prcbable
reserves were estimated at 40 million tons, 10 million tons and &
million tons for kaolin, ball clay and illite, respectively. In the
authors' expericnce, if the other known deposits of non-detnilcd
investigation are taken into account, the reserves may reach 2 to 3

timo of that have been mentioned.

According to the above reserves, Thailand should bec self-
sufficiént country for kaolin, at least for the decades to co.., As
a matter of 1act, high quality kaolin, uspecially for papar filler,
paper coating, medicine and cosmetic has been traditionnlly met by
imports, Local kaolin shares only a small amount of total demand.
Hain factor whicn his so far hamrered the production of high quality

kaolin is beneficiation.

History of investigation and exploitaztion

Thailand has a long nistory of ceramics dating back teo
7030 ycar ago when Banchiangvoarthonware appewred, More roccent
record is the production or Chinese-tyve glazed stoncwere oi Cuxho-
thai reign at the end of the 13th Century. Howcver, the active use
of kaplin began in the last decade with regard to the rapid progress

of ceramic inhustry.

The first systematic investigation of kaolin deposits ixas
started in 1970 by Department of HMineral Rescurces., The date on the

distribution, mineral composition and others are bei:g accumuloted,
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Kaolinite Separation

Kavlirite sand, after mized with water, is fed to coarse samd
“rap to remove coarse cand and rejected as 2 woste. Then the slurry flous
to fine rwand trap and again finer sand is discerded as a wasie. The slurry
from fine sand trap is stered in an agitator and pumped %0 a hydrocyclone
numier one, The cyclonc undcrflow is rojocted as a waste and the overflow
passes ihrough the 100 mecl: screen to remove leaves, wood, etc. and storad
in ithe settling tank. From settling tank the underflor goes io thiclkerer
to remove the ciceces vater und fed tv a filter press, dryer tc get &
ceramic grade product. The overflow from settling tank is pumped to another
hydrocyclone which is smaller than the first with higher pressurce The
unierflow is fed back to fine sand trap and the overflow passes throuzh
325 mesh screen to remove a foreign maverial whick is bigger tha. the
mentioned size. The slurry is then fed to tkickener, filter press, drrer,

and pulverizer respectively to get a fillor prale product,
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