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PART 1

KAOLIN STITUATION IN BRAZIL AND THE ROLE OF R AND D CENTERS

1. “NTRODUCTION

Kaolin is the name of a mineral product originated from the
weathering or hydrothermal decompositibn of feldspatic rocks.
The clay-minerals present are caulinite and or Halloysite,both
hydrated aluminium silacates. '

Kaolin is a multiple industrial application raw-material,being
the most important the use as incrt filler and coating in the
paper industry and a component in whiteware ceramic bodies and mnan
y other applications,in small quantities.use the Kaolin due to
its coating capacity or as an inext filler or inorganic absorb
ent,

Brazilian reserves (1986) attained 825 million tons, located in
Amapa (30,5%), Santa Catarina (1,7%), Minas Gerais (1,3%), Pa
ra (28,8%) and Sao Paulo (34,6%). The Braziliam production (86)
was 1,201,500 tones of crude Kaolin and 500,000 ¢tones of
beneficiated product, coming in their most part from Amapa, i
nas Gerais and Sao Paulo.

=%
.




2. GENERAL YRFORMATIOWR ON KAOT.IN

Kaolinitc and rclated clay mincrals arc formed by v2athering or
by hydrothcrmal alterations of preexisting silicate rocks.
Weathering is the st oxmon and it occurs by the action of
surface acid solutions in tropical rcgions (warm, humid  and
woody) where feldspars and felsdpatic rockes  are dcconposed
into Kaolinite by the leaching of silica and of alcalis and
slcaline--carths, according to the following rcaction:

4W51308 + 41!20 + 2(302 -— M‘(S;‘Olo) (OH)8 + 23102 + 21«':03

Orthoclase water . Kaolini te Soluble Solubie

The chemical mechanism of hidrothermal reactions are similar
to those of weathering, the Aifferxence being the marmatic oricin
and thc very hot solutions. As a general rule,: hydrothermal
" reactions occurs in cold climate recgions.

‘Raolins originated from pegmatite rocks have -higher purity than
those from granitic rocks. Good Kaolins come from tennerate
regions, like from Kao Ling in China, where from comesthe name
of the claymineral and of the rock. -

2.2 Types of Kaolin Deposits

According to their cencsis,Kaolin deposits are classified
into hydrothcrmal or wecathering types, according to the
rock; thcy can also be residual or scdimentary,with spocific
characteriegtics, but all of them cccnomically imnortant,
according to the region of occurence.

2.3 Prosnccting

Kaolin 1is easely recognized by its white colour, brittlencs
and dust-forning casiness and can be found associated to
feldspars and micas in residual pegmatite deposits an?  to
quartz in wcathering deposits. In both cascs, it gqces
in dopth gradually to .tho i.mronl: rock.




2.4 Exploitation

Kaolin expoitation does not need the use of exnlosives
Depending on the deposit conditions, production volume and
treatment techniques, the exploitation canbe e by hand
tools, mechanical tools (shovels, draglines, moto-scrapers,
etc or by hydraulic dismounting, that useslarge ;ud pumps
to collect Kaolin slurrv.

2.5 Processing

Kaolin processing aims to remove impurities such as gquartz,
micas, iron and titanium oxides, etc. Coarse grain impuritics
can be removed by éicving and/or cycloninc.Chenical impurities
are removed by chemical processes. To remowe coarse d¢rain

. impurities both dry or wet method can be used. The dry
method includes such basic operations like drying, grinding,
screening or pneunmatic sepération. The wet method is more
expensive and complex, but is widely used due to higher
quality product.

In Brazil, the wet method is widerley used, but greatly
simplified. It consists in the Kaolin dispersion in water,
a sequence of screening to remove quartz and mica and
finally filterpressing. This is the usuval ceramic grade
Kaolin and it is supposed to be finer than 200 mesh or 325
mesh, The paper filler grade, besides screening, includes
hidrocycloning after 200 mesh and 300 mesh screening,
followed by a final multi-hydrocyclorning. The  dewatering
is by filterpressing and drying (flash drving,owen drying,
hot plate drying, rotary kiln drying etc). In few plants,
before dewatering, leaching, with sulphuric acid and,sodium
ditionite or hydrossulphide, is done to remove 4iron and
or titaxium oxides.




3. USES AND SPECIF1CATIONS

Kaolin has many industrial applicaticns que to its natural and
after firing white colour, fine particles, softness, chenical
stability and typical particle shapes (hexagonal @plates in
Kaolinite or tubular forms in halloysite).

Traditionnally, Kaolin is used in paper £illing and coatinc,
ceramics, paints, rubtbers and plastics. It has many other minor
but not less important uses, such as in:fertilizers,, phamaceuticals,
glass (fiber glass), insnlators, friction matertals ., agrienltural
defensives, cosmetics, animal feed, léadpencil,welding electrodes.

3.1. Paper

. In the paper industry, Kaolin is -used as filler or coating.
Almost all of pa2ers tvmescontain Kaolin between 5% to 3,5%
of the cellulose fibers weight.

As a filler, Kaolin is used in papers to improve the fol-
lowing properties: '
o Opacity: because cellulose fibers are translucent;

e Colour : Kaolin must nct compete with the whiteness of
leached fibers:;

e Printing easiness: the filler improve the local printing
ink absorxtion,limiting its difusion;

o Softness and flexibility: sometimes cellulose fibers are
not so flexible; and

. ® Specific gravity.
In Brazil, it is used as filler, Kaolin with perticle size
60% below two microns and whiteness of 75°GE.

The paper coating improvessuch properties as printing casiness,
opacity, brightness, whiteness and smoothness.

The Koaling coatin- capacity comes from its specific particle
shapes (hexagonal plates), thd presence of halloysite(tubes)
being harmfull In high sperd coating machines,the snectite/




/contamination of Kaolin is also haxmfull due¢ to  the
invcreasing of the suspension viscosity.

Two properties are very important in paper coating Kaolirs:
particle sizc distribution and whiteness,

For many vecars, Great Britain and United States of Awrica
owncd the exlusive production of paper coating Kaolins.After
1977, Brazil started the production o0f a paper coating
Kaolin, named "Amazon 88", whosc basic specifications arc:

- @ Particle sizc @istributfon: 96% < 2um,94%<1lum and 703

3.2

3.3

< 0,5wm, and

e Vhiteness TAPPI: 87,7%.
*mmazon 88" is quite well accepted all over the world.

Ceramics

Kaolin is a basic component in almost every traditional
white body ceramic procuct; the quantity used in such a
body can vary from 10% to 40% in weight. It 18 uscd 1in
stoncwvare, fAiance,porcelain, sanitary ware, wall tiles,
etc...

Por tLhis case the iron}'manqancsc and titanium content
must be lJow. If the after firing colour is not so white
and it the and titanium content'are below 0,54 and 2,0%
respectively, the Kaolin can be used in the refratary 4n
dustry. In frit production, the- Fe203 content must
be below 0,08%,

Paints

The good coating propertics cores fraa the tymical shanes form
of Kaolinite particles., Also, Kaolin is usedas suspending
and diluting agent in oil-base nainte. For this purpcse,is
is used a Kaolin of such specification as: particic size

bolow 325 moech, white colour, ealcium fxan, ail shaenvrinn

38%, minimum and moisture 1%, maximum,




3.4 Rubbers

Clays and Kaolins are widely used in vnhlcanized rubber dAue
to their low cost and white colour which allow the use with
coloured pigments. Some Kaolins can provide high modulus
good abrasion resistame and stiffness to vulcanized rubber.
*Hard" and “soft™ Kaolins, according to their mineralogical conpo
sitions, provide specific properties to rubber proxcts and
the safer method to evaluate the proners type and conditions
is to apply specific technological test in the vulcanized
rubber.

’

In Brazil, both imported and local Kaolins are used.In the
tire industries, 97% of the total used are local Kaolir,and
in the other rubber 1ndustr1es; 30§ of total are imported
Kaolins.

In the Jrasilian rubber industry the following properties
or characteristics are used for local and imported Kaolin.

LOCAJ, IMPORTED

sj,()2 42% to 48% 52,8%
Af203 34% to 40% 44,8%
Fe,0, 2% (max.) 0,3%
Ti0, . - 1,4%
Na,0 - 0,1

pH 6,5 to 17,5 5 to ~ 5,5
Moistuce (110°C) 1% -

Inss on ignition 13% 0,7%
Brightness - 85% to 87%
0il absortion - 0,5%
Particle size 0,2% Residue on 325 mesh  68% below 2m

3.5 Plastics

In the same way as rubbers, the plastic industry uses Kaolin
as reinforcing filler. Spucificalions are similar to those




3.6

3.7

3.8

3.9

of the rubbexr industry. Both loca) and jmported Kaolinare
used. .

Pharmaceuticals

Xaolin is wnsilvused in pills or supcnsionof anti diarrhoeic
medicines for human and vetcerinary purposes.

Por this purpose the Kaolin has to have the following snccifi -
cations:

.0 Lead: free (max. 0,01%); .
e Iron carbonate: free;

o Acid soluble substances: 2% (max);

e Loss on ignition: 132 (max);-

e pH: 4,5 to 6,0; and

° Part'(7,5) of nharmaccutical Kaolin is imnorted.
Fertilizexr

In the fertilizer industry Kaolin is used as binder and
coating of nitrogen rich fertilizers. Usually a 15% resigue
in 325 mesh is acceptabple.

Giass Industry

For the fiber glass industry, Xzolin has to present the
following characteristics:

° 31203 s 38% (min);

e 510, 't 46,3% (max);
® Fe,0, s 0,88 (max];
0 Moisturo ] 0,5%;

o Loss on ignition: 14,5¢%; e

e Particle sizc : 1003 belov 65 mesh and 3% below 325 nosh,

Abrasives

Kaolin is uscd §n the vitrificd ccramic hody binding the
abrasive grains. The usual specifications arc tha follu.ing:




5102:43.43; M203:39,3%; 1"(-.'203:0,93 (max) ; Ti02:0.1'¢;CvAQ;
:1,0%; MyO:1,2%; xzocna20:0,7%: loss mn ignition: 13,4 §;
particle size:98% below 200 mcsh.

3.10 Agriculture

Kaolin is used as inert powder in insecticides and herbicides

due to the high coating power of Raolinite particles.

A 325 mesh powder is used with 2% moisture (max)and pH 5.
3.11 Other Uses ' .

Also, in small amounts, Kaolin is uscd in:

¢ Insulating ccacnts and aSphaltic'emulsions, as filler;
o Friction materials, as fillér;

o Welding electrodes, as filler and slag forming agent;
o Cosmctics, zs pigment carrier and abéorbent;

o Soans and detergents, as filler;

o animal feed, as filler and binder;

o Ceramic fibers, as 5102 supplier; oanc

o Pencils, in the lead ‘composition togcther with talc.




4. PRODUCTION

The 1966 wuild pruvduction ©f Kaolin waa eround 24.5 million

tons, and Brazilijan ccntribution was 2,.5% of this total.

In TABLE 1 is shown the growth of the Brazilian Koalin produc
tion: the raw production in 1986 was of 2.2 million tons _and
the production of beneficiated Kawliin was of 533,000 tons, an
8% growth comparing with 1985. In 1986, Brazil imported a total
of 773 tons at a price CIF, of US$ 313.776 and exported a
total of 204.105 tones at a pricc FOB of US$19.5 million. The
local consumption was 330.468 tons. :

Important'to observe arc the prices of per kilo imported (US$406)
and cxported (US% 66) Kaolins. The jmported Kaolin costs 4.7
times worc than the exportcd onc. ’

In TABLES 2 and 3 is shown a 1list of the main mines and
their classification by regions and classcs of production volume.
In the map. FIGURE 1, can be seen the location of the known
Kaolin dcposits in Brazil. These deposits are concentrated in
a distant range arcund 100km along tha Atlantic Coast and they
are mainly of pegmatite oring. Some (Amapd, Par8, SAo Paulo
and perhaDs Santa Catarina) are scdimcntary Kaolins.
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S. NEW TLECIIROLOGIES

It is difficult to gpcak about rew tcchnologies about Kaolins
in Brazil,

There is & big company, named Cauliin da Amazonia S/A - CaDal,
founded by Dr. Ludvig and now owned by Brazilian groups. It
is supposed that cthis company has gquite modern technology and
industrial facilities. There is also, a medium size company,
English China Clay(ECC) exploring and bleaching Kaolin in SZ»
Paulo State and selling it as paper filler. The CADAM Kaolin
is sold dryed, powered and bagged; the TCC Kaolin is sold as
slurry in tank trucks. The othermining companies are medium to
small size; some of then (5) prepare Kaolin to be used as paper
filler eand ceramic raw material and some prepare Kaolin for
ceramic use only. There are also small companies making special
Kaolins (calcined, delaminated, etc) for special uses.

Probably' there is no special technology in the Kaolin industry
in Brazil. What can be observed is some effort to produce higher
grade Kaolins trying to indroduce techpologies (in the exploi-
tation fields) already available all over the world.

Technological studies focussed mainly in cez"amic application but
some of them, done with electron microscopy, studied the presence
and influence of halloysite in specific uses as filler or
reinforce comnrt in rubber and plastic.
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. QUARTZ, FELDSPAR AND MICA

It is not usual to explore these Kaolin associated minerals in
Brazil, due to their abundance and high grade in specific de-
posits.

There were informations about the beneficiation of hich grade
quartz (exported) in a Kaolin mine near S3o Paulo. Today this
quartz beneficiation ceased.

In the State of Minas Gerais, in a pegmatite Kaolin mine,large
mica plates are explored ana exported to be used as electrical insulators.

The Department of Mines of the Universtity of S3o Pavlo developed
flotation studies to semarate mica, feldspar and quartz, all
of high grade, however with of to high coast to compete with
natural minerals.
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m 1l - Some statistical data on Kaolin in Brazil

. 1981 1982 1983 1984 1985 1986

- RAN (t) 1,063.490 1.930.863 | 1.241.252 1.569.063 | 2.156.878 | 2.196.256
- PRODUCTION |

- BENEFTCTATED (t) 469.757 418,120 486.359 486.359 524.182 533.800
- IMPORTATION (t) 2.933 2.045 1.975 1.369 1.281 773
- (USS$-CIF) 1.203 883.000 880.233 650.300 630.000 313.776
i EXPORTATION (t) 133,778 166.532 181.554 195.829 196.402 204,105
- (t_m—ma) 11.915 18.795 |17.641.375 | 19.651.500 | 18.678.306 | 19.5%4.080
- CONSUMPTION (t) 388.912 253.735 ~240.541 291.899 329.061 330.468
- MEDIUM PRICES | IMPORTED {(US$/t-CIF) 410 431 446 475 493 406
- EXPORTED [(USS/t-FOB) 89 94 94 100 95 86

-__ 3UMARIO MINERAL : 1987 (DNPM-MME, Brasilia, DF, V.7 (1987).

- YONTES

DNPM-DEM, C2CEX e CIEF

-ct -




TABLE 2 - Mining Comnanies by Reqgqion and (lass

L EEEEE—EE__——

- EMPRESA LOCATIORN STATE CLASS
aulim céa Amazonia S/A Mazacho Amand c
~ noresa de Mineragao Horii Ltda (1/2) Mogi das Cruzes Sao Paulo c
em3”s Cuilhermino Ltda Braz 2ires Minas Cerais P
~ a0lim Azzi Ltda Mar de Espanha Minas Gerais 5
- ineragao Anasteve Ltda Bicas Minas Gerais b |
3C do Brasil Mineragao Limitada (1/2) Mogi das Cruzes Sao Paulo E
- apresa de Caolim S/A (1/2) ' Espera Feliz Minas Gerais G
- 2C do Brasil Mineral Mogi das Cruzes Sao Paulo G
" npresa de Caolim S/A (2/2) Inhatma Minas Gerais H
~ %presa de Mineragdo Morita S/A Registro s&o Paulo 5 |
- aulisa Indistria de Caulim S/A Junco do Seridél Paraiba H o
>ciedace Cauliinita Ltda Itavecirica da Serra Sao Paulo H '
'~ 2ramica Indistria Ceramica e Mineragao (1/2) Suzano Sao Paulo " H
aramicz Indistria Ceramica e Mineragao (2/2) Suzano Sao Paulo H
~ toresa de Mineragao Horii Limitada (2,2) Mogi das Cruzes Sao Paulo 1

- : US$ 53.675x10°
Dvs : 0,76%

° ines Distribution in Brazil:Amana : 1 = 1C
- Minas Gerais: 5 = 1F+2G+24
. Paraiba : 1= 1H
) Sao Paulo t 8 = 1C+1E+2G+4H
- OTAL OF MINES : 15 '
JTAL OF COMPANIES : 11




PABLE 3 - Classification of Mines by Production

[ ————_CLASSIFICATION ]
PXDUCTION A B c D E P TOTAL
|
:F.3her than 3000.000 T/Y - - - - - : - -
luquooo to3.ow.mo Tﬂ - - - - - - -
l
- 500.000 £01.000.000 T/Y - - 2 - - - 2
| 300.000to  500.000 T/¥ - - - - - - | -
| z
i 150.000to 300.000 T/y | . - -, - - 1 - | 1
L |
. 100.000 to  15C.000 T/Y - - - - - 1 : 1
. 50.000to 100.000 T/y - - - - - - 4
i
20.000 to _ 50.000 T/Y - - = = - - | 7

-SI—




PPING AND NUMBER OF KAOLIN MAIN DEPDOSITS AND PRODUCTION BY STATE
(1)
251.52€.556 t/a
2) )
237.113.423 t/a 129.829 t/a
(1)
1.066.026 t/a
(1)
RORAINA 284.142
AMAZONAS
3)
A . 4.450.146 t/a
» RONDONI X BAHIA (1)
ATO~GROSSO 0IAS 1.784.476 t/a
x
MATO-
ROSSO DO
SUL 30)
10.906.338 t/a
2 :
334.581 t/a PARANA
1)
B0 713.332 t/a  75.€%0 t/a
R10

Deposits =94
oduct ion (1987) =82%5.219.100

:DNPM-DEM /1986

e

16)
2684.941.261 t/a

(2) (16) (10
8.625.312 t/a 14.054.313 t/a 8.055.019 t/a




7. REFERENCES

AMPIAN, Sarkus G. Clay - US Bureau of Mines Minerals Yearbook
. Washington Dept of the Interior ( 1986). '

AMARANTE,Jr; NEVES, L. M.; PIERRO, Jr. ConttibuigSO ao estudo
dos caracteristicos fisico-quimicos e ceramicos do caulim
Forii, Mogi das Cruzes, Sao Paulo, visando sua utilizagac co
mo padrao nos ensaios de caulins para usos cerdmicos. Cera
mica 27 (138):219(1981).

ANGELERT, P, B., CARDOSO, S. R. F., SOUZA SANTOS, P. e SCUZ}
SANTOS, H. L. Correlagao entre os resultados do ensaio de
dilatagao térmica de caulins e argilas brasileiras usados
na fabricagdo de louga sanitdria e o0s respectivos caracte-
risticos mineraldgicos. Cerdmica 31(181):4 (1985) e Cerdmi
ca 31 (183): 39(1985).

CAMPOS, T. W e SOUZA SANTOS, H. L. Estudos de caulins brasi
leiros por microscopia eletxonica de transmissao. Ceramica
32 (203):355 (1986).

. Estudo comparativo das mu-
1litas formadas a partir da halcisita de Capao Bonito e do
mineral caulinitica especial de Piedade, SP - Ceramica, 24
(97):1 (1978).

CARDOSO, S. R. F. MAZZUCATO, P. e ANGELERI, FP. B. Estudo da
influéncia das rochas encaixantes-de jazidas de caulim de
Mar de Espanha - MG, sobre as caracteristicas de caulins be

A nefictados. Ceramica 24 (98): 43 (1978).

CORAL, P. N. Perfil Analitico do Caulim, Brasilia DNPM-MME.

CORREIA, W. P. e SOUZA SANTOS, P. Estudo sobre os caulins do
Estado de Sao Paulo como matéria-prima ceramica -~ Cerami-
ca 24 (101): 169 (1978), Ceramica 31(188):177(1985) e Ce-
mica 33(204):27 (1987).




DANXLO, S. CADAM conclui invcstimcntos - Cazeta Mercantil dc¢ vin
te e nove de fevereiro de mil novecentos e oitenta e oito,vin
t» de julho de mil novecentos e oitenta e oito e seis de agos
to de mil novecentos e oitenta e sete.

FORMOSO, M. L. L. Caulins e argilas do Rio Grande do Sul Cerdmi-
ca 24(106):372(1978).

GIARDULLO, P. Caulins de Mingas Gerais e Espirito Santo. Ccrdmi-
ca 24(103)1:279/1978).

IPT Mincrais Industriais no Estado de Sao Paulo. AnAlise Merca-
doldégica - Repoxt n?l7704 (1982).

KIYOWARA, P. e SOUZA SANTOS, P. Fstudos por microscopia eletrdni
ca sobre a forma dc ocorréncia de haloisita em caulins  resi
duais brasileiros. Cerdmica 33(215):246 (1937).

}mRIANO, "- A., PmTO, A! L" BMlm' J- Bo e CASARINI, Jo R.Rea-
tividade ds maleslals vauliufticus wvara produgdu Jde Sialon.Cg
r3mica 22(160):121 (1983]).

'METAMIG, Programa Pegmatitos, Gov. Minas Gerais, 1987.

MINERIOS, p. 54 a 64 (Maio 1988) S3io Paulo,

PANDOLFO. C Bauxita, Caulins e Argilas na Amazdnia. Cerdmica 25
(109) :1-15 (1979).

PEREIRA, E. B. Participagio das argilas na produgao mineral bra-
sileira., Coradmica 24(107):387 (1978). '

SERFATY, A, Caulim, Balango Mincral Brasileiro. Brasflia, DNPM,
19803 82"9" v.z- '

SOUZA SANTOS, P. Tecnologia de Argflas. ®d, Edgar Blfcher, S53o

Paulo(1975).

SUMARIO Mincral - Caulim - Brasflia - DNPM~MME (1984 a 1986).




-19 -

TEIXEIRA, I.. P. ZANOTTO, F. A. B. @ AMARANTE Jr.,A. Considera
goes sobre o estndo cm cscala de laboratdrio visando desen

volver plasticidade cm caulim usado nas indistrias de cerd
mica branca de S3o Paulo. Ccramica 30(171):77 (1984).

TIAWINDAL, [l. € BIICKIONR, V. O buucliviansualo ac caulim. G

ramica 26(122):25 (1980) e Cerdmica 26(123):53 (1980).

TRINDADE, E. T.; AMARANTE Jr., A. e SOUZA SANTOS, P. Estudos

“preliminares,cm escla de laboratdrio, da delaminagdo - de

caulim de Mogi das Cruzes, Sac Paulo.Cerdmica 27(137): €1
(1981).




PART 2

ROLE OF MINFRAL RESEARCH CENTERS

Instead of analysing and diséussinq this item in a general point
of view, it is preferrable to prescent the Research Imstitution were
I work for more than 23 vears and show the mecanisms this Institution
uses to increase and strengthen relations with other similar
Institutions and evcn other countries.

1. IPT DESCRIPTION

1 belong to Technological Research Institute of the State of
Sao Paulo, Brazil (Instituto de Pesquisas Tecnoldgicas do Es-
tado de S3o Paulo, S/A) locally known  as IPT, from its initials
in Portuquese. '

Nowadays, IPT is divided in 18 Divisions or Tcchnical Centers,
as follous (TABLE 1):

e Information and Systems Analysis Division;

e Economy and Engineering Systems Division;

e Building Research Division;

e Industrial Electricity Division;

e Civil Engineering Division;

e Mechanical Enginecring Divisions

e Ship and Ocean Rescarch Division;

® Wood Division;

e Metallurgy Division;

e Mining and Applied Geology Division;

e Chemistry and Chemical Engincering Division;
e Mineral Dressing Division;

e Pulp and Paper Center;

e Railway Development Center;
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e Pertilizers Center;

e Textile Center;

e Industrial Equipament Tcchnology Center;

e Center for Leathcr and Footware; and

@ Metal processing by Explosives.

Snme relovant fFigures ahant TPT:

® Personal:2,100, Professiona1=.760, Technicians: 670,and sup
port staff: 670;

e Budgct: 35 million US$/year; and

e Source of income: Contract research: 20 million US$ and
state funds 15 million US$ (TABLE 2).

The IPT main activities are (TABLE 3):

e Technical and economical fcasability studies:;
e Produce and process development;

e Target research and trouble shooting;

- @ Standards and quality assurance; and

e Human yesouce development.
The IPT main programs are (TABLE 4):

e Tachnoloalcal Information:

e Basic Industry Technology - Quality assvrance;
e Instrumentation; .

e Biotechnology;

o Informatics and Industrial Automation;

e New Materials;

® Enexqgy;

e Iron and Stecl Technolbgy; and

e llousing.




Some rcccnt cxemples of projccts carried cut by IPT (TABLES):

e Calcium - silicium injection cquipment for de;ulfuration_ of
high-gradec steel;

e Bio-digcestion of stillage from ctanol plants;

e Potential of Biomass utilization for energy purposes;

® Micro distillery for alcohol production;

® Survey of the mincral resources of the state of S&8o Paulo;

e Ofshore structures;

e Vessels and port activities from the Amazon region;

e Concrete pre-fab building for public uses;

e Energy conservation: Ceramics, cement, pulps and papcr, tex-
tiles, glass, fertilizer industries;

e Light aggqgregate from scwage sludgce;

e Specification and procurement of 3 million cross ties for
the Carajas Railway;

e Thermo-mechanical pulp from fast growing specics;

e Tachnical support for heavy clay industry of the State of
Sio Paulo; '

e Plasma torch for ghe steel industry;
e Computer aided design software for brazilian-made mjcrocomputers;

e Treatment of residue effluents from brewries and soy bean
industrial processing plants by anaerobic digestion;

e Nationalization of fire-fighting cquipment;

e Bio-gas and organo-mineral fertilizer production from digested
scwaqge sludge; '

e Upgrading and maintenance of dirt roads; and

e Geotechnical map of greater Sao Paulo.
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2. YPT COORDINATION FOR INTERNATION RELATIORS - CINT

In order to provide support to the increasing requests from
institutions of developing countries fo- technical assistance,
IPT established in 1981 a special office to coordinate the
institute's international relations - CINT. Since it8 creation
this office has received significant backing from the Brazilian
System of Technical Cooperation, which consists of dcpartments
of the Foreign Relations Ministry and of the Planning Ministxy.

Undexr thc auspices of the Brazilian Government, a numher of
technical missions have been sent ‘to hmmerican and African
countsries and a few projects have bcen initiatcd. One of them,
which also counts on financial support from the United Nations
Industrial Development Organization - UNIDO, is being carried
out together with the Kenya Industrial Research and .Develqment
Institute - KIRDI, in the area of microplants for ethanol pro
duction from sugar canc.

CINT also coordinates tcchnical cooperation programs offered
by develoned countries to IPT, Although in the recent past
cooperat.on programs from the United States and from some
BurOpcan'nations have been important to the strenghening of
IPT's capabilities in selccted areas., Currently Janan is the
only country to provide the Institute with technical assist-
ance programs,

As an exemple of IPT/JICA cooperAtion has been runncd at IPT

-~ ' and held by IPT professionals an "International Training Coursc
on Ceramic Technology" destinated to portuguese and spanish
speaking South American professionals with'a minimum 3  year
experience in rcsearch or teachino in Ceramics. The duration
of this course was 75 five Bh/days.
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3. INTERHATIONAL INTERCIHANGL PROGRAMS

The establishment of mutual interest program of information ex
change and cooocration in scientific and technological activities
is usually donc between IPT and smilar R and D. institution,
according to governmcnt rulcs and sunpoxted by each govorn-
ment rules. The financial supnort can also be done by
some UN Organization oi any other accentecd by 4involve
countries. )

The OBJECTIVES of the so called PROTOCOL is to defincthc temms
of a mutual collaborxation program having as its ultimate goal
the technological development resulting from the study and
implementation of joint projects for transfer, adaptation and
creation of technologies and technological scrvices in  arcas
for mutual interecse.

The MODES of cooperation can be the following:

e Exchange of scientific and technological experiences;
e Exchange of scientific and tecnological information;
e Exchange of scientists, researchers and technicians;
e Joint research and development projects:'
e Development of human resources;
’ e Courses, symposiums; scientific and technical meetings;

e Mutual consultation on subjetcs rclated to policies for the
development of the science technology; and

¢ Dissomination of technical information available in both
Countries on sclected subjects related to the above PROTOCOL,

Any activity or service carried out under such PROTOCOL shall

have its conditions defined trough a specific docwment dcsigned
as AGREEMENT. )
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4. IPT LABORATORY PACILITIES

IPT has available very good laboratory facilities for R and D
and routine work on Kaolin and other non-metallic minerals.

At he Chemistry and Chemical Enginecring Division,is available
a complete JInstrumental Chemical Analysis Center;the Inorganic
Technology Group with its Ceramic ‘Section and Non-Metallic
Mincrals Scction; the Petrology and Prospcecting Groups of the
Mining and Applied Geology Division; The Ore Pressing Division;
the Pulp and Paper Center, many other laboratories for spccific
test rcgard.iig industrial uses of non-metallic minerals and
complcete facilities for miperalogical and chemical churacteriration

Economic aspects marketing atd economic viability can be studied
at the Economy and Erngnnering Systems Division.




PART 3

MARKETING AND INTERNATIONAL DISTRIBUTION OF KAOLIN

1. EXISTING MECHANISMS FOR MARKETING AND DISTRIBUTION OF KAOLIN

For this type of mineral good, the prices tend to be negotiated
directly among users and producers and tend to be stable for
long periods according to basic costs plus some accentable re-
turn tax.

Sometimes, sudden prices oscilations bih accur, but the consumer
cannot promptly move to a ncw supplier due to the -extra cost
involved (process modification, shipment, dolivering therm,etcl
This mechanism is quite differcnt of the metellic commodity max
ket which is carefully stablished and standardized in the varjous
degrees of tihe primary metal. This standardization alow the
metallic commodities to be markctcd in many beneficiation grades

in a very active and prices controllcd market.

Under this focous have no great flexibility in marketing their
products. In Brazil, there i3 a big size company, CADAM, foundcd
by an american group. Maybe by that it was able to place its
products in the international market., CADAM sells the *Amazon
88" baggeced to be used as paper coating. There is also inPBrazil,
a medium size mining company, Enghish China Clay (ECC), locatcd
in the State of Sao Paulo, mining and nroducing paper = filler
grade Kaolin, sold as slurxy, to local paper, industrics. There
is no exportation by ECC. '

In Brazil, there are no official mechanisms for marketing end
distribution of Kaolin in the local and cven in the intermational
market. Arrangcments are made by producers and consumers.
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2. OBSTACLES

Well known there axe three big Kaolin Companies in  the world:
English Chira clay (United Kingdon) and Gcorgia Kaolin (USA)
and the nubber Corporation (USA). They dominate the “"how to
produce” and “ilow to usc" technologies and have some kind of
controll of the international markcst,

In Brazil, Kaolin is imported for specific uses:rubber, nlastics,
pharmaceuticals, cosmetics, chemical industries, etc. The
consumers of those Kaolins, that use also local Koalins,usually
do not give the specifications necded.By this way, the Rrazilian
small and medium size producers don't kn>: how to prepare conve
nientiy their Kaolins and so the importations are justificd.

Many times, an industry stablished in Brazil usualy imports
Kaol)in from $ts foreign "mother" (hich is not a Kaolin oroducer),
just to guarantee quality and nyrooass controll,

Most of local Kaolin mininy companies are small and can't export.
ECC may be an exception f{or the next future. Some large Cowpanies,
1like ‘i4’irana S/A are making investment in the Kaolin production,
includi’g bleaching and they can become large producers.

sma'l groups, preparing spccial Xaolins (calcined, delaminated,
etc.) are making effort to improve the quality and Jncreasy
the quantity of their production, ]
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3. COOPERATION AMONG COUTRIES

The quostion is: to cooperate to change what? In the “Interna-
tional Training Course on Ceramic Technology" runncd by IPT,
with JICA support, it was evident the precariousness of South
Amcrican economies. It is possible to change asricultural products
and mineral commodities, but this does notnmraomte arw  income
distribution. South Americam markcts are small and slowly
expanding. For instance, Korea with its 43 million people is
a very intercsting market for Japan instead of Brazil with its
130 million inhabitants.

UNIDO would support: *

e Human resouvrces training programs;

o The creation of embryonary research centers;
e Interchange rescarch programs;

® Researchers interchange;

e Research studies to define Kaolin specifications for differcnt
uses and the supply of samples of these Xaolins; and

e Courses and scminars to promote the intcrchange of knowoledge
and experiences. '
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4. FINAL NOTE

The above considerations were obtained during many years
of working with Kaolin and came from many different
sourcs as consumers, samall producers, technical asso-
ciations, suppliers, etc.; therefor.they are not sysiematic.
Accidentally, other informations 'may exist but they are
not available, being industrial or ocrrcrcial secrets.






