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PART 1 

KMSdll STITOATXOll :IR BMSJL MD TBB .OLB OP a MD D CENTERS 

1. "'!N'l'ROllUC'.1'108 

Kaolin is the name of a mineral product originated from the 
weathering or hydrothermal decomposition of feldspatic rocks. 
The ·clay-~inerals present ~r~ r.~nlinitP- and or Halloysite,both 
hydrated al.ur.1inium sila~ates. 

Kaolin is a multiple industrial application raw-material,being 
the most impo~tant the use as inert filler and coating in the 
paper industry and a OOll{X>nent in '4uteirarc cr.ril!lic bodies ~nd r.mn 

y other applications,in smallquantities:use the Kaolin due to 
its coating capacity or as an inert filler or inorganic ab$Orb 
ent. 

Brazilian reserves (1986) attained 825 million tons, located in 
Amapi (30,5\), Santa Catarina (1,7\), Minas Gerais (l,3t), Pa 
ri {28,8') and Sao Paulo (34,6t). 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 Ame:apa, :41 

nas Gerais and Sao Paulo. 

·~ ·'. .. ~·· ,,,., . 
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2. CENERllL I'HJ:'ORJ<ll\"J'IOtl ON I<AOT.lN 

k«olini tc and related clay minerals m-i: fOJ:1'ft:ld by weather~ nq or 

by hydrothermal alterations of prccx:lstJ.ng silicate rocks. 

Weathering 1s the J1r6t t.n1tn0n and it occurs by the action of 
surface acid solutions in tropical rc9ions (warm, humid and 

woody) where feldspars and folsdpiltlc rocks are dcco;~po!::cd 

into Xaolinite by the leaching of silica and of alcAlis and 

elcaline-·carths, according to th~ following reaction~ 

4KhtSi306 + 41120 + 2C02 - AL4<s~.010> (0H)8 + 2Si02 + 2Km3 

Orthoclaso wat.er Kaolinite Solublo Soluble 

The chemtcal w~chanism of hidrotherl!lal reactions aro similar 

to those of wcathcr.inq, the difference be:l.nq the rr.'l(r.n-'lt1c vriqi.n 
and the very hot solutions. As a general rule,· hydrothermal 
reactions occurs in cold climate regions. 

Xaolins originated from pegrnatite rocks have ·hiqher purity than 
those from granitic rocks. Go.:>d r.nollns come from temTJarat:G 
regions, like from Kao Ling ~n China, whore from cornesth~ nnmc 
of the claymineral and of the rock. 

2 • 2 ~I!_ £!. !_!2!_~ E_eP?S i tK 

1\ccordjng to their {'ene::sis,T<aolin deposits arc clas!;j !iccJ 

into hydrothermal or weathering types, according to the 
rock; they can also be residual or sedimentary ,with F.flOCi.ric 

characteristics, but all of them cccnomically imrortant, . 
_accordin9 to the region of occuro~ce. 

2. 3 Pro•H>..££..t;i n'l 

Kaolln is nasoly· recOCJnizod by its white colour, brH.tlr-:1·.r::;; 

and dust-forrninq easlncss an<.1 can be found n11:r.oclatcd to 
fcld~pars and mic~s in realdu~l pegm~tito deposits ft~~ to 
quartz in waat:hcrlng dcpO$j.tr.. In both CilRes, 1 t 9cer; 
~n dop~h gr~~"a1ly ~o.tho p~ront rook. 
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2.4 Exploitation 

Kaolin exp~itation docs not need the use of ex~losive~ 

Depending ora the deposit conditions, production volume and 
treat.ment techniques, the exploitation can be DD? by hand 
tools, mechanical tools (shovels, drag lines, moto-scrapers, 
etc or by hydraulic dismounting, that uses large ;,,'1d pumps 
to collect Kaolin slurrv. 

2.5 Processina 

J<aolin processing aims to remove impurities suchas quartz, 
micas, iron and titanium oxides, etc. Coarse grain inplritics 

can be removed by sieving and/or cycloning. OlGn:ical. :lnpurities 

are removed by chemical processes.. To Ee:XM! coarse 
im9urities both dry or wet method can be used. The 

qr a in 
dry 

method includes such basic operations like drying, grind.i~, 
screening or pneur.tatic separation. The wet method is more 
expensive and cooplex, but is widely used due to higher 
quality product. 

In Brazil, the wet method is widrley used, but greatly 
simplified. It consists in the Kaolin dispersion in water, 
a sequence of screening to remove quartz and mica and 
finally filterpressinq. This is the usual ceramic qrade 
Kaolin and it is supposed to be finer than 200 mesh o-: 325 
mesh. The paper filler grade, besides screening, includes 
hidrocycloning after 200 mesh and 300 mesh screening, 
followed by a final multi-hydrocycloning. Th~ dewaterinq 
is by filterpressing and drying (flash drying,owen drying, 
hot plate drying, rotary kiln drying etc}. In few plants, 
before dewatering, leaching, with sulphuric ac1tl And,f:Jodium 
ditionite or hydrossulphide, is done to remove iron and 
or titmium oxides. 

' I 
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3. OSES AND SPECIFICATIONS 

Xaolin has many industrial applications aue to its natural and 
after firing white colour, fine particles, softness, ch.ef.lical 
stability and typical particle shapes (hexagonal plates in 
Xaolinite or tubular forms in halloysite). 

Traditionnally, Xaolin is used in paper filling and coat!nt;, 

ceramics, paints, rubbers and plastics. It has many other mror 
but not less important uses, such as iri:fertillzexs, ,phat1'la0euticals, 

9l1uu; (fihP.r ql;ss:i:;), 1mmlAt:nrR, frir:t:fnn mAt:P.rf~ls,llgrlr.nlb1rill 

defensives, cosmetics, animal feed, leadpencil,weld!ng electrodes. 

3.1. Paper 

. In the paper industry, Kaolin is used as filler or coating. 
Almost all of ~..rs ~,contain Kaolin between 5\ to 3, 5\ 

of the cellulose fibers w~ight. 

As ~ filler, Kaolin is used in papers to improve the fol
lowit19 properties: 

• Opacity: because cellulose fibers are translucent1 

• Colour : Xaolin must net c~mpete with the whiteness of 
leached fibers1 

• Printing easiness: the filler improve the local print.i.ng 
ink absortion,limitin9 its difueioni 

• Softness ancl flexibility: sometimes cellulose fibers arc 
no·t so flexible; and 

• Specific gravity. 

In Brazil, it is used as filler, JCaolin with particle size 
60t below two microns and whiteness of 75°GE. 

Tha paper coating improves sum ??ror>ert.tes as printinc.J easiness, 

opacity, b1i9htness, whiteness and smoothness. 

The J<oaU ng coatin:, capacity comes from it.c; specific particle 

-iharJe3 (hexaqonal pleltes), thd presence of hl'llloysite Ct~s) 
being har.:nful l In high sp~d coat in~ m:lc:hincs,the snectitP./ 

I I 

I II 



- 6 -

/contnmination of Y.~ol~n i& Ql~o harmfuli 
in cr.ca!:>lng oi the suspension Viscosity. 

Two properties arc very important in paper coating J<aolir-s: 
particla si7.c distribution and whiten@ss. 

For many ~·cars, Great Dri tain and United States of 1\.'":Y?rit".a 
a...rnctl the cxlusive production of pilper co~ting KaolinsJ\!tcr 
1977, nrazil started the product.ion of a paper co~t1nq 
Xaolin, numcd •Aro6zon 88", whose basic specifications arcz 

• Particle sizo distribution: 96• < 2.,m,94'< h•m 
< o, S11:n, Llnd 

o tlhi~~no~s TAPPI: 87 1 7\. 

•Amazon 88" is quite well accep;ed all over the world. 

3.2 Ccra;;-:ic::; 
. 

Kaolin is a basic component in al.J:\ost every traditional 
white body ceram.i.c prC')cuct1 the quantity" used in such a 

body can vary from 10' to 40• in welght. It is used 1n 
stoneware, f~iancc.;porcel~in, sanitary ware, wall tiles, 

etc ••• 

Por.thi.s case the iron, manqanccc and titanium contant 
must be low. If the after firing colour is not so white 
anc1 it the and ti t,ani um C'>nten ~ a:re be low n, 5' and 2, 0 \ 
respectively, the Kaolin can_be UBed in tha refratar.y in 
dustry. In frit production, the· Fe7.0l content muRt 

be bolow 0,08,. 

3.3 Paints --
'l'he 9ooci coatinq proportic:. OCMO~ f.rn.t t.t-ao tynical sha".X'.s !rn:m 

of J\aolini te particles. Also, J<aol ln i.s \1Red as su!lpcnd1.n9 
and dilutinCJ a9cmt in oi 1-bnse mtintl'. For. this Ji'Ut'J~<:O(=!,it;. 

is used a Kaolin of such specifie~t1on as: pnrtic!c si?.e 
bolo.,., llS m~ch, wh:I.~• oolou&", e~lc:l.\.,m !!r.1>r... c.i1 .Ahr:rH•1·fnn 

38\, minin1Um and rnoistut'a l.\, maxi.mum. 
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3.4 Rubbers 

· Clays and Kaolins are w1dely used in vnlt:rlnized rubber due 

to their low cost and white colour whidl allow the use with 

coloured pigments. Some Kaolins can provide high JllOdulus, 

good abrasion resistCDJe and stiffness to vulcanized rd:lber. 

"Hard" md "sott" Jtaolins, accordiDJ to their mineralogical co;aP2 
sitions, provide specific properties to rubber~ and 

the safer method to evaluate the pr~rs type and ocrdl.t:ia1s 

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 industries, 30• of total are i•ported 
Kaolins. 

I~ the ~rasilian rubber industry the following properties 

or characteristics are used for local and inported I<aolin. 

Si02 
At2o3 

'f'e203 
Ti02 

*20 
pH 

M:>istuie (110°C} 

IA6s m 19lit1on 

Bright:nea 

011 absortion 

Particle size 

--·-------------

42\ to 48' 

34' t.o 40\ 

2\ (max.> 

6,5 to 7,5 

1\ 

13\ 

O, 2\ Residue nn 325 ncsh 

IMPORTED 

52,8' 

44,8' 

0,3\ 
1,4, 
O,lt 

s t.o 5,5 

0,7\ 

851 tn 871 

O,St 
68, below 2;,1'!\ 

3.5 Plastics 

111 I I I I 

---
In the samo way as rubbers, the plastic imlust.ty uses K1'0Un 
as re1ntorc1n9 tiller. Sl''-!\:lf..i.c4lion11; 01:e similar to tho~e 

I 
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of t.he rubber industry. Doth l<>c~J. ~ng imported Knolin are 

used. 

3.6 f!!.~.!..m~ceuticals 

Kaolin is r.t'\C\tl~· used in pills or supcnsion of anU dicJn:hoeic 

aedicinQS for human and veterinary purpooes. 

Por this purpose tho Kaolin hao to hc."Jve ~ follo'11.nq s~ccif ! 
cation5: 
·• Le~d: free (max. 0,01\); 

• Iron carbonate: frP.e; 

o Acid soluble suhstancas: 2\ (max)i 

•Loss on 19nttion: 13t (max>1· 

o pH: 4 , S to 6 , O : and 

o Part (7,S) of ~harrnaccutical Kaolin is imnorted. 

3.7 Fcrt111:r.er --...--.-.....-

In the fertilizer industry Kaolin is used as b1ndcr and 
coatinq of ni tr09en rich fertilizers. Usually a 15' rP.Ri~ 

in 325 mesh is acce~~able. 

3. 8 !1~!.!! In~!! 

For the fiber qlass industry, Xaolin has to prcGcnt the 
following characteristics: 

• At203 

• 8102 

• ~e203 

o Mo1Kturo 

I 

.. 
• 

• • 

s 

38• (minl1 

46,3' '(max)J 

0,81 (maxJ: 

o LOs~ on ignition: 

O,St1 

14;5t; e 

• PartJclB si~c 

3. 9 1\bn"1R.t VCS 

. • lOOi be].O . ./ 65 mtml\ and 3\ bc]CY'1 325 n·.:-sh • 

Kaolin iA used jn the vitrified ccr~mic body bln~lng th~ 

abr~sive grnins. 'l'hc usunl spcci!i~ntionA ~c, the !ol!~i,:J.n-:.P 
I I 

II II II I II I I 
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S102 :4),4i; Al 2o3 :J~,3t; Fe2o3:0,9\ (max); Ti02 ;0,l~;C~Q; 
:1,0~; Mg0:1,2t; ><20•Na20:0,7l\; lOSS'll\ igni.tion: 13,4 \; 

p«rticlc sjze:98' below 200 mesh. 

3 .10 A'J_ric\tH:ure 

Kaolin is \:sed as inort powder J.n inRectic~ andh(!rbic.f.tll~s 

due t.o the high coating power of KaoU.nito parLi,cle.s. 

A 325 1ncsh powder is used with 2\ moist\lre (inax) and pH 5. 

3.11 Other U!iQR 

Also, in smali al:lounts, Kaolin is used in: 

• Insulating cc::tcnts and asphaltic: emulsions, as filler; 

o Friction materials, as filler: 

o Weldi.ng electrodes, aR filler and slag forming agent: 
. 

o Cosmetics, 35 pi9rnant carrier ~nd absorbent; 

o Soaps and detergents, as filler: 

• anima~ feed, as filler and binder; 

o Ceramic fibers, as s102 supp11cr1 one! 

o Pencils, in the lead·composition togcthc~ with talc. 

I 

I I 1111 I I 
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4. PRODUCTIOH 

rd.11.:lon 

tons, and Brazilian cc~tribution was 2.51 of this total. 

In T1'.DT.E l is shomi the qrowth of the Brazilian J<oalin Droduc . - -
.tiQn: the raw production in 1986 w~s of 2.2 million tons _and 
the proJu"Lion of· bcncfjciatcd Kauli11 was of 533,000 ton~, an 

8t growth. comparing with 1985. In l.986, Brazil 1ntX>rted a total 
of 773 tons at a pr.ice CIF, of US$ 313.776 and ex~rted a 
total of 204 .105 tones at a ~rice FOB of U5$19.5 million. The 

local con~umption was 330.468 tons. 

Important to observo arc the prices of per kilo :1J1t>Ortl!d (US$406) 

and exported (US\ &6l Kaolins. The f~ported Xaolin co~ts 4.7 

ti.mes rro~ than the exported one. 

In TABLES 2 and 3 is shown a list o~ tho main minP.R an~ 
their classification by J:egion.c; and clasr.cs of p:oduction volume. 
In the map. FIGURE 1, can ~e seen th~ locntion ot the known 

Kaolin deposits in Brazil. These de~ORits arG co~centrate~ in 
a distant range nround lOOkm along th~ Atlantic O>a.~t ond t!'.cy 

are mainly of pegmatite orinq. Some (Arnap~, Parl, sio 
and perhar>s Santa Catarina) ar~ sedimentary ~.nol.ins. 

Paulo 
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5. MEW TECIJNOLOGIES 

It lo difficult t.o ope~ u.bout r.eH technologies about Kaolins 

in Brazil. 

There is y big company, named Cauli.ii\ da Amazonia S/A - C;;uNS, 

founded by Dr. Lu~~ig and now owned by Brazilian groups. It 
is supposed that chis company has quite modern tec~noloqy and 
industrial facilities. There is a!so,·a medium size corr.pany, 
English China Clay (ECCl exploring and bleaching Kaolin in s~.') 

Paulo State and selling it as paper filler. The CADA.~ J<aolin 
is sold dryed, powered and bagged; the ~cc Kaolin is sold as 
slurry in tank trucks. The otherminJng companies are medium to 
small size~ some of tile!:\(5) prepare Kaolin to be used as paper 
filler end 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 indu$try 
in Brazil. What can be observed is some effort to produoo higher 
grade Kaolins trying to indroducc tech~ologies (in the exploi
tation fields) already available all. over the world. 

Technological studies focussed mainly in oerc-mic ~Uec"\tion but 
"' some of them, done wit..h electron microscopy, studied the presence 

and influence of hallo1site in specific uses as filler or 

reinforcecmr.rt in rubber and plastic. 

I 
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6. QUARTZ, J!EJ.-DSPAR AND MXCA. 

It is not usual to explore these Kaolin associated minerals in 

Brazil, due to their abundance and high grade in specific de

posits. 

There wer~ inform'ltions a.bout the beneficiation of high grade 
quartz (exported) in a Kaolin mine near Sao Paulo. Today this 

quartz beneficiation ceased. 

In the State of Minas Gerais, in a pegmatite Raolin mine,largc 
mica 9lates are explored ana exported to be used as el.ectrica11nsU1ators. 

The Department of Mines of the Universtity of sao Paulo develo{)ed 
flotation studies to senarate mica, feldspar and quartz, all 

of high grade, however with of to high coast to compete with 

n?.tural minerals. 

I 

I 11 I I 
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' 'l'ABLE 1 - Some statistical data on Raolin in Brazil 

1981- 1982 1983 r ;.. --r- (t, i 1.063.490 I 1.930.863 1.241.252 
PRODUC'fiON 

IMPORTATION 

EXPORTATXOM 

~SUMPTION 

MH>IUM PRICES 

~camI:f <t> I 
(t) 

I <ts$-CIF> 
(t) 

cus.~-:ros) I 
<t> I 

L'IPOR'l'ZD l(tE$/t-cIF) 

EXPORTED l(US.'/t-FCB) 

469.757 } 418.120 486.359 
1 

2~933 2.045 1.975 

1.203 883.000 880.233 

1~3.77S 166.532 I 181.554 

11.915 18.795 '17.641.375 

388.912 253. 735 I 240.541 

410 4.31 446 -
89 913 94 

~ =- >u:4ARIO MINER.AL: 1987 (DNPM-MME, Brasilia, OF, v. 7 (1987). 

:"Oa'~ : DNPM-DE-!, C~CEX e CIEF 

1914 1985 

1.569.~EJ 2.156.878 

486.359 524.182 

1.369 1.281 

650.:>00 630.000 

1986 

2.196.256 

I 
t 
I 

i 
533 • !)1)0 I 

1 

773 

313. 776 

195.829 ! 196.402 I 204.lOS 

19.651.:>00 J 18.679.306 I 19.594 .oeo 

291.999 I 329.061 I 330.468 

475 493 406 

100 95 86 

.... ..., 



~B 2 - Mining Com~anies by Re~ion and nlasa 

EllPRESA LOCATION STATE CLASS l 
1ulim ca Ar.lazonia S/A 
n?resa de Minera~io Horii Ltda {1/2) 
'rna~s Cuilhermino Ltda 
iolim 1.zzi Ltda 
inera~ao Anasteve Ltda 
:c do Brasil ~ineraQao Limitada 
~nresa de Caolim S/A (1/2) 
:c do Brasil Mineral 
n?resa de Caol im S/A ( 2/2) 
n?rcsa de ~ineraQiO Morita S/A 
~ulisa Industria de Caulim S/A 
>ciedace caulinita Ltda 

(1/2) 

~azacao 

Mo~i dAs Cruzes 
Braz ?ires 
Mar de Espanha 
Bicas 
Mogi das Cruzes 
Es9era Feliz 
Mogi das Cruzes 
Inha\ima 
Rcgistro 

~ramica Industria Cerimiea e Minera~io (1/2) 
~ramica Industria Cerimiea e Hineraqao (2/2) 
~ores a de Minera~io fforii Lim! tada '( 2/2) 

Junco do Serido 
Itaoecirica da Serra 
Suzano 
Suzano 
Mogi das Cruzes 

;p 

D!-!S 

: US$ 53.675xl.O 

: 0, 76• 

ines Distribution in Brazil:Amani : 
Min6.~ Gerais: 
Paraiba : 
Sao Paulo 

:>TAL OF MINES 15 
)TA!. OF CO~PANIES 11 

l • lC 
5 • 1F+2G+2:1 
1 • lH 
8 • lC+lE+2G+4H 

AmaT>i 
sio Paulo 
Minas Gerais 
Minas Gerais 
Minas Geraia 
Sao Paulo 
Minas Geraia 
Sio Paulo . 
~Unas Gerais 
Sio Paulo 
Pa=aiba 
sio :?aulo 
Sio Paulo 
Sio Paulo 
sao Paulo 

• 

.... ... 
c 
F 

G 

!i 

E 

G 

G 

H 

G 

ii 

!i 

H 

H 

:I 

I 
I 
I 
I 

J ·• 



+~ 3 - Classif ieation of Mines by Production 

i CLASSIFICATION I 

!'!C•DOCTmN 
A B c D E p 

I 

: f_i-;er th2n 3000. 000 T/Y - - i - I - - -
I I 

1~000.000 to 3.000.000 T/Y - - I - - - -
I 

500. 000 to l. 000. 000 T/Y - - 2 - - -. 
I 300.000 to 500.000 T/Y - - - - - -I 

I 

I 
; 

lS0.000 to 300.000 T/Y l I - - - - -. 
I 
I . 
: 100.000 to 150.000 T/Y -' - - - - l 
I I ' 

S0.000 to 100.000 T/Y - - - - ' - -I . : 

I 20.000~ 50.000 T/Y - - - l - - -
I 
' 

G I 

- -
I 

- -
I - " 

- -
- -
- -
4 -

I 
I - I 7 

• 

I 

I 

W?ALl 
I 

- I 
I 
I -

2 

-
l 

1 

4 

7 

15 

,... 
"' • 
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BRAZIL 
~ND NUKBEI O~ KAOLIN HAIN DEPOSITS ANO PRODUCTION BY STATE 

(l) 

251.528.556 t/a 

AMAZON AS 

t/a 

Depo19lt• =9lt 
oduction (1987> ~025.219.100 
:OHPK-DEM /1986 

t/a 

1 

I 

1111 111 I 11 

<2> 
t/a 129.829 t/a 

(16) 

14.054.313 t/a 

(1) 
1.e&6.e26 t/a. 

I 

t/a 

-+-----" 1) 
1.784.476 t/a 

t/a 

t/a 

(10) 

t/a 

• 
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P A R T 2 

Instaad of analysing and discussin9 this item in a general point 
of view, it is preferrablc to present thG Research InStituti.On were 

x work for more than 23 years and show the necani6m3 this Inst1.tutioo 

uses to increase and strengthen relations with other similar. 

Insti~uttons and even othcrcountr!es. 

1. IPT DF.SCRIPTIO.,. 

1 bolong to Technological Research Institute of the StatP. of 
Sio Paulo, Drazil (lnstituto de l'esquisas Tecnolagicas do Es
tado de Sao Paulo, S/A) locally known· as IPT, from its initials 

in Portuguese. 

Mowadays, IPT is divided in 18 Divisions or Technical Centers, 
as follous (TABLE l)t 

• Information and Systew$ Analysis Division; 

• Economy and En9inoerin9 Systems Division: 

• Building Research Division: 

• Industrial Electricity Division; 

• Civil Engineering Division: 

• Mechanical Engineering D1v1s1onr 

• Ship and ocean Resca~ch Divisionr 

,,,. • Wood Divisionr 

• Metallurgy Division; 

• Minlnq and J\pplied Geoloqy Divis1on1 

• Chemistry and Chemical Engineering Divi&ion; 

• MinP.ral Dressin9 Division; 

• Pulp and Paper Center; · 

• Railway Development Center1 

I I I 
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• Fertilizers Center; 

• Textile Center1 

• Industrial Bquipament ~cchnology center; 

• center for Leather and Footware: and 

• Metal processing by Explosives • 

. • Personal:2.100, Professional: 7601 Techniciansi 670,and su~ 
port s~~ff 1 6701 

• Bud9ct: 35 million·us$/year: and 

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

'11le IPT main activities are CTADLE 3): 

• Technical and economical fcasab111ty studies: 

• Produce and process development1 

• Target research and trouble shooting: 

• Standards and qual1 ty assurance 1 and 

• Human J~esouce development. 

The IPT main progra.'lls are (TABJ.E 4) : 

• 'l'.~c:hnn1nat.cal Information: 

• Basic Industry Technology - Quality a&S\1 rancer 

• Jnstrumentation1 

• Biotechnology; 

o Inform~tics and Industrial Automation; 

• New M~terialsr 

• Ener9y1 

• Iron and Steel Technology; and 

• llousin9. 

I I 
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Some recent cxemples of projects carrled out by IPT (TADLFS): 

• 'Calciuna - silicium injection oquipment for desulf~ration ot 
high-grade steel, 

• Bio-digestion of stillage from ctanol plants1 

•Potential of Biolll&ss utilizatio~ for enerCJY purposes; 

• Micro distillery for alcohol production1 

• Survey of the minoral resourcos of the state of sio Paulo1 

• O~h~re structures1 

• Vossels and port activities from the Amazon regi~n; 

• concrete pre-fab building !or public uses; 

• Bnergy conservation: Ceramics, cement, pul~s and paper, tex
tiles, glass, fertilizer industries; 

• Light ag9re9ate from sewage sludge; 

e Specification and procurement of 3 mf ll!on cross ties for 
the Carajas Railway; 

• Thermo-mechanical pulp from fast growin1 species, 

• 'J'nr.hni mtl fmpport for heavy clay industry of the State of 
Sao Paulo; 

• Plasma torch. for ghe steel industry; 

• Computer aided design software for brozilian-r.w".e mjcroc:gtpUiP..rs; 

• Treatment of residuPr effluents from brewrias and soy bean 
industrial processing plants bt anaerobic digcst1onr 

• Wationalization of f ire-fi9htin9 oquiprnent; 

• Bio-gas and orCJano-mineral fertilizer pr.oduction fmn dig<'.d'tcd 

sewage alucS9e1 

• Upgrading and maintennnce of dirt roads; and 

• Geote.chnical mnp of greater Sao Paulo• 
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2. IPT COORODIATION FOR UTERNATIOR ULl\TIOBS - C~ 

In order to provido support to the increasing requests from 

institutions of devoloping countries f~- technical assistzmQe, 
IPT established in 1981 a special-office to coordinate the 
institute' s international relatio:ts - cnrr. Sinco i t.s creatia1 

this office has received significant backin9 from the Braz:Uian 
System of Technical Cooperation, which consists of acpartnent,s 

of the Foreign Relations MJ.nistry -!'.nd of the l'l.mulir¥J ~n!str-.1. 

Under the auspices of the Brazilian Government, a number of 

technical missions have been sont to 1\nlerican and ~frican 

countries and a few projects h.ave b~_on initiated. One of them, 

which also counts on financial support from the United Nations 
Industrial Developmant Organi?.ation - UNIDO_, is being carried 
out together with the Kenya Industrial Researr.h a~dDcvclcpnent 
Institute - KIRDI, in the area of microplants for ethanol pr~ 
duction from su9ar cane. 

CIN'l' also CO'>rdinates technical cooparation programs: offered 
b~ developed countries to IPT. l\lth.ough in the recent past 
cooperatAon programs from the United States and from some 
European nations nava been important to the strcn~hcning of 
IPT's capabilities in selected areas. Currently Janan is tho 
only country to provJ.de the Institute with technical assist
anco pro9rams·. 

As an exemple of IPT/JICA cooperation has been. runncd at IPT 
,,. and held by IPT professionals an "International Train3ng Courso 

on ceramic Technology" destinated to portuCJue,;e and Spanish 
speaking South American professionals with a minim~m 3 year 
~xperience in research or teachin~ in Ceramics. Tho duration 
of this course was 75 five Rh/days. 

I I 

I 11 I I I 111 11 I I II I 111 I I I I I I 



14 -

The establishJl\P.n't of mutual interesi: program of i.nfQmiation ox 

change arad coooorat1on in scientific and technolog!cal. acttviti.es 

is usually done between IPT and smtlar R and D. institution, 
according to 9overnmcnt rules and supported by each govorn
mont rules. The financial su~!>Qrt can also be done by 

some UN Organization o~ any other accepted 

countX'ies. 

by involve 

'l'he OBJEC'J'IVF.S of tho so callod PROTOCOL is to definotllc t.eDrfi 

of a mutual collaborat:f.on pr09ram having as .i.ts ultimate goal 
th.e technological development resulting from the study and 
implementation of joint projects for transfer, adaptatiQ'l and 
creation of technologie~ and toehnoloqical services in arcaP 
for mutual 1ntcrcsc. 

'l'Jae MODES of cooperation can be the following: 

• EXchange of scientific and technological experiences; 

• Exchange of scientific and tecnologtcal information: 

• Exchange of scientists, researchers and technicians; 

• Joint research. and devolopmont projects: 

• Development of human resourcosr 

• courses, SYJnpoGiums, scientific and technical meetings, 

• Mutual conaultation on aubjotc~ related to 90licies for the 
development of the.science technology1 and 

• Dissemination of technical information available in both 
countries on solected subjects related to the above PIO'ltCOL. 

Any activity or servicG carried out under Buch PROTOCOL Hhall 
hove it:s condit.Son11 def.lncd t.r.ough a 11peci!.f.c doc::un.?nt dc!Gignc:d 

as AGREEMENT. 

I I I 
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4. IP'1' Ll\DORA'l'ORY FACILI~IBS 

IPT has 3v~ilable very good laborft~Ory facilities for R an~ o 
and routine w?rk on Kaolin and other non-metallic min~rals. 

At he Chomistrf"and Chemical Engineoring Division,is available 
a complete Jnstrumcntal Chemical Analysis Center1the rnor9anic 
Technology Group with its Ceramic Section and Non-~tallic 
Minerals Section: the Petrology and Prospc~ting Groups of the 
Mining and Applied Geology Division; The Ore Dressing Divi..~ion; 

the Pulp and Paper Center, -any other laboratories for specific 
test rc9ard~;19 industrlal uses of non-metallic minerals and 
complete facilities !or miperalogical and dlenical dlt.~acter17atib:'l. 

Economic aspects marketing a· .• a economic vlabilJ.ty can be studiP.d 
at the Economy and Engnnerin9 Systems Divi&ion. 

I 
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P ART 3· 

MARKETING AND INTERNhTIONAL DISTRIDUTlON OF KAOLIN 

1. EXISTING MECllAJUSMS FOR MARKF.'l'ING J\RD D:tSTRmOTIOH OF KAOJ.IN 

For· this type of mineral good, tho Qriccs tend to be negotiated 

directly among users and producors and tend to be stable for 
long periods ac~ordir.9 to basic costs plus some acccntable re

turn tax. 

Sometimes, s11ddcn prices osc1.lations can accur, but ~he consur.ie?r 

cannot promptly move to a new supt,;>11er due to the -extra co~t 

involved (process modification, Rhipment, doliverinq the:rm,etcl 

This mechanism is quite different of the ncuallic commodity rnar 

ket whi.ch is carefully stabliS'lP.d and standardized in the varj.ous 
degrees of ti·,a primary metal. This standardization a.low the 

metallic commodities to be marketed in many beneficiation grades 

in a very active and pr.ices controlled market. 

Under this focous have no qreat flexibility in miirketinq theLr 
products. In Brazil, there is a biq size company, CADJ\M, founded 
by an american group. Maybe by t~at it was able to place its 

oroducts in the international market. CADAM sells the "Ama?.on - . 
88" ba9qecd to be used as paper ~oatin9. There is also jn Br~zll, 

a medium size mining company, EnghJ.sh China Clay (ECC), located 
in the State of Sao Paulo, mining and 9roducin9 paper filler 
grade Kaolin, sold as slurry, to local ~ape~ 1ndustr1os. There 

is no exportation by ECC. 

In Brazil, there are no official mechanisms for mnrket1nq en<l 
distribution of Kaolin in th.e local and even in the 1ntorn~t101.,,,"'\l 

market. Arrangements are made by producerR and consum~r.a. 

I 
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2. OBSTACLES 

well known ~-r:e are three big Jtaoli.n Companies in tho world: 

English China clay (United KL~gdon) and Georgia Xao1in (USA) 

and the dubber Corpora~ion (USA). They dominate the •how to 
produce" and "How to use" technologies and have some kind of 

controll of the international market. 

In Bra?.j_l, Kaolin is imported for specific uses :nti>er, !iliJRtics, 

phar.maceulicals~ cosmetics, chemical industries, ntc. The 
consumers of those Kaolins, that use. al.so local Koalins,usually 
do not give the specifJ.cations needed.&{ this Wl!l:J, tin 1'ra?.111an 

small and medium size producers don't ~: hpw to i;>rei;>are conv!!_ 

niently their Kaolins and so th~ importations are justified. 

Mu..'lf times, an industry stablished in Brazil usualy imports 
JC1tol in f rotn ~ts foreign "mother" t.r.iicn is not a :K.Jolin pmducer), 

just 1.0 guarantee quality and ~r~s con troll. 

Most of local JCaolin ~.;.n;ng companies are small antl can't export. 

ECC mi\y be an exception !'>r the next future. Sate lar.ge Q:llpan1es, 

11Jtc ~~~-:ana S/A ara making investment in the Kaolin pn:dlction, 
incl udJ.l,q bleaching and they can bocome large producers. 

sma1 1 groups, preparing special Xaol~ns fcalcinod, delanrl.nated, 

etc.) are rnakin9 effort to 1mproye the quality and J,ncreasy 

the quantity of thoir production. 

I 
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3. COOPERATION M«>NG COU'l'IUSS 

!'ho question is: to cOD'(>erate to change what? In the •rnterna
tional Train1nq Courso on Cerami~ T~chnology" runncd by IPI;. 
with JICA support, it was evident the precariom>ness of South 
American econolQJ.es. It is possJ bl.e to chan90 aaricultuml p:ro4ucts 

'1Jld mineral commodities, but this does not 7>J:anOte 3~ income 
distribution. South J\mericam markets are small and slowly 

expanding. ror instance, Koreq with its 43 million people is . - . 

, 

a v~ry interesting market for. Japan instead of Brazil with its 
130 million inhabitants. 

UNIDO would support: 

• Human resources training programs; 

• The creation of embryonary research centers; 

• Interchange r~scarch programs; 

• Researchers interchan90; 

• Research stu<11es to defino Kaolin specif.ications !or different 
uses and the supply of samples of those Kaolins; ano 

•courses and sominars to promote the intcrchan9e otkno~uledge 
and experiences. 
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4. PINA'L NOTE 

'1he above considerations were ootained during many years 
of working with Kaolin and came from many different 
sourcs as consumars, samall producers, technical asso
ci ations, suppliers, etc., thcref~r.they are not.systematic. 
Accidentally, other informations may exist but they are 
not available, being industrial or cc:r.r.c;cia.l secrets • 
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