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Tl!E !lOLE or- H INEnAL nE!;EAnCll I s:;T I TUT[!; or- DE'IELOP I };G cou~;rn IE!; 

Is P!iOt:OT I SG EXPLOIT.\ TI OS OF Ki\OLI s AND naEH~i.\f; o:~.\I. COOPEllAT I ON 

INTl"IODUCTION 

Host or mineral research institutes In developing cou.nrles play a 

very Important role In promoting exploitation or home mineral 

resources and International technic cooperation. But compared vith 

developed countries, their aaJor stumbling blocks Include lack or rund, 

modern testing equipment and technological experts. 

This paper viii Introduce so;e inrormati~ns or alneral research 

Institutes in China. Since China Is one or t~c developing countries, 

the pa~er viii also reflect a picture about the role and the problems 

or l!lincral research Institutes in developing countries. 

The l!lincral research institutes in China concernlr.g exploitation of 

Kaollr are described In Table I. 

Table I: The ~ineral research institutes !n China ror kaolin 

Name : City :nembers: n. resoults Equipment 
I f I I . 

..... -· -·---· -----·------·---------· 
:Suzhou D & R'.Suzhou: 
: I ns t 1 tut c or : 
:Non-metal I le: 
:t1ineral ind.: 

132 :nteach, nev 
1cthod or 

: depos! t 
: evaluation 

: Polarlzatlon 1lcroscope,: 
: electronic 1lcroscope, 
!dlrrcrcntial ther1a! ana-: 
:tyzer, spectrophotometer : 

I I I I I I 

'------------' ----· ------. ---------· -----------· 
:Xian Yang Xian 
:Non-metallic: Yang 
: ti imera I ll. 
: Inst it ute 

72 ::;1urry rormula 
:t1lning method 

\lh i t eness met er 
electronic 1icroscopc 

. . . ' . ' 
·------------·------·-------·---------------·-------------------------· 



<continued 
---------------------
: n. 1 nst It ute: Suzhou: 21 

or China 
kaolin Co. 

Bureau or 
:Jiangsu Geo-: 
: logy Hlneral: 
:ncsourccs 

:Geology Test: 
Centre o~ 
Zhejiang 
Province 

Nan 
Jing 

Hang 
zhou 

Hineral n. :Vuhan 
or Vuhan 
University 

:or Techno. 

800 

15 

25 

: C•Ja t i ng grade : Po I ar I z<i t ion • i nroscopc : 
:kaolin,c.alcined: electronic 1icroscope 

kaolin :differentiaa thermal ana-: 
:lyzcr, spcctrophotometc:-

Rcgu I "l t I on <Jr 
:kaol ln explcr
:at ion 

De laminated 
kaolin . 

Bleach 

Topographic mapper, 
electronic aicroscope 

Polarization 11croscope 
electr~nic 1icroscope 

:dirrerential ther1al ana-: 
:1yzer, spectrophotometer 

Electronic 1lcroscope 
vhitencss 1etcr 
Viscosity meter 

ROLE OF HI NERAL RE5EARCll INST I TUTE.S IN EX PLO I TA Tl ON OF KAOLIN 

. 
In recent years, 1any research progra1s In exploitation or kaolin 

have been done by the 1lneral research lnstltucs or China. Although 

lack or rund, 1odern laboratory equip1ent, certain re~ults have been 

achieved to 1eet the necessary quality standards of various Industries, 

and so1e l1ported products have been replaced by home 1ade processed 

products to save many rorclgn exchange. The Issue or rcculatlon on kaolin 

exploration, the new 1ethod or deposit evluatlon and the completed design 

proJr.c~ or Guanshan kaolin 1lne and va~hlng plant were also rertcctcd 

liar. role or mineral research institutes. Their 11Jjor rcs:1lls arr. 

introrl!JCCd as rol lows: 
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1. The RC£Ulation or China kaolin Exploration 

Kaolin not only vas used rirst in China but also the name or kaolin 

is derived rro• the China. But unt i I 1986 China has Its ovn kaol In 

exploration regulation Instituted by the Bureau or Jlangsu Geology 

nineral P.esource. This regulation vas based on the great Investigation 

1aterials rro1 do•eslic and abroad. It is also a conclusion or 1any years 

experlenec or kaolin exploration and 1ine construction In China. Table 

2 shovs the deposit types or exploration. 

Tatlle 2: Depopist types or exploration 

Note: A2 • square 

The pattern or exploration ror grade B, C, O are described in 

Tahle 3 
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lable J 

Space •elre or exploralion engineering 

Types Grade 8 Grade C Grade D 

along along along along along along 
str ilce dee I ine strike dee I ine strike dee I ine . -· 

100 100 200 : 100 - 200 

2 :50 - 100 50 100 100 . . ·---· 
3 50 - 100 50 

' 58 50 . -· 

With the publication or kaolin exploration regulation, the require-

•ents or kaolin exploratio~ engincerins have a unifor• standard, vhich 

plays very i•portant role for pro•oting expl)ltatlon or kaolin. 

2. Calcined Kaolin 

The natural kaolin contains 1any rer·uginous coloring coapounds 

reducing its application valve in processing industries. By the vay or 

calcination, the har•ful iapurities viii be reaoved. When kaolin Is 

heated at approx iaate ly 550 degres centit~rade. The crysta I structiore 

Is destroyed and converted to SE.al-crystal •etakaolin, vhich can be 

used as an agent for i•proving P.lectrlc propP.rtles or cable PVC. Since 

the calcined kaolin is whiter, brighter and has better hiding properties, 

it also can be used in paper industry. 

The tvo {ypes or Suzhou kaolin E and v vere tested by the Rese1rch 

Institute or China Kaolin Co. < CKC >.Fig.I shows the relation bct,ccn 

heatine t~Mpcraturc and PV~O < ~l~ctric resistance 

.i 



The Lg. l, indicated that the tc1perature or kaolin crystal 

coverting and the tcaperatrue or 1aximun electric resistance PV2Q arc 

different vith various types or kaolin. The crystal converting temperature 

in '00 ~~d 500 degrees centigrade and the 1axi1u1 electric resistance 

temperature is 600 and 700 degrees centigrade for kaolin type E and W 

respecti\ly. Vhen the te1pcrature upto 900 degrees centigrade, the 

electric resistance para1eters or lhe tvo types kaolin have no any 

i•pronent. 

rYJo 

r-."., '"-/WAT.;.., ~.r.v<bL k,,.£.. .. 3 
µ."'fl'~ 4•..C.. Pv:10 

.--

SO the conclusion is that for i1proving electric properties or cable 

PVC, the heating te•perature of Suzhou Kaolin should not be higher than 

890 degrees centigrade and lover than 500 degrees centigrade. 

The technology or calcined kaolin in developed countries arc 

generally using advlnccd dy~a•ic a~ heating. Because lack or rund and 

equipment, the Research Institutes or China Kaolin Co. using static air . 
heating and surrace-•odiry technology to produce calcined kaolin. 

These surrace-•odiried kaolin can be hydrophilic, hydrophobic, or 

~rganophilic. fhe silliconc oil is used as a surrace-1odify agent. 

The 1ajor flovshcct is as follows: 
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Crude kaolin---- vas~ing and separation---- filter press---- fine 

partical c 325 1esh >----static air heating to 500 - 800 degrees 

centigrade for 20 - 50 hours ---- pu Iver izer ---- surface 1od irY ----

package. 

The quality co1parison between Suzhou calcined kaolin and foreign 

calcined kaolin are shovn in Table'· 

Origcnal 
:electronic: 

foreign calcined 
kaolin 

Table " 

do1cric calcined 
lcaol in 

lte1s :resistance: _____________ :------·---
SP - JJ BWRGTSS n 501 Suzh~u 
c us > 130 cus>: c u K > : gra~~ 1 

Suzhou 
grade 11: 

PV20 l.-'0xl0 :-'.3-'xl0 :J.1-'xl0 :6.3bxl0 :2.28xl0 :1.5Jxl0 

:Increase: 0 
:u1cs 

2.1 1. 7 

. 
35 15 9.9 

--- ---- ----·---- ---- ---- ----
The Table' shows that the quality or do1csic calcinP-d koalin is 

1uch bet'er than roreign calcined koalin and the price Is only a hair 

or the i1port products. 

3. Dela11nation Processing 

The high press dela1ination precess vas researched by Geology 

Testing Centre or Zhejlng Province. 

The principle or high press d~la1ination is that vhen kaolin 

slurry under a press or around 600 kilogra11e per spuare centi1etre. 

and at a speed or 950 1eters /sec passing through a narrov gap injects 

to a turbine at ordinary press, the slurry suddenly reduces its prcsure, 

which J•roduces an i1pact rorcc combined with shear rorce to read the 

kaolin crystals split inp, alc,ne i ls weak plalcs surface. 



The principal flovshcct is as follovs: The kaolin slurry under 

350 Pesh --- hydrocyclones separatting -20 u particles --- centrifuges 

scparatting -2 u at 801 for coating products. The residual slurry 

vith particle size between 2 u to 20 u are dcla•inatcd and ihe Table 

5 shovs its results. 

Table 5 indicated that before de;a•lnation -2 u contains 18X, 

-6 u contains ••.7X , surface area is 807•5 spuare centi1etre per 

graa1e: after once dela1inatlon t~e -2 u contains 37%, -6 u contains 

95.6X , surface area is 2•500 spuare centi•etre per gra11e. 

Table 5 Co1parlson or parltcle distribution 

before and after dela1ination 

Before dela1ination After dela1ination 

Particle u 
0 0.2 
0.2 - 0.5 
0.5 - 1.0 
1 2 

2 ' 
' 6 6 8 
8 10 

10 12 
12 u 
l' 16 
16 18 
18 20 

Average in 50% 

ratio or surface: 

Cumulative rate 
0.15 
2.37 
7.67 

18.0 
29.9 
... 7 
66.5 
83.3 
91.1 
9•. l 
97.l 
98.8 

100.0 

Using 1icron photoslzer SKC-200R 

particle u 
0 - 0.2 
0.2 - 0.5 
0.5 - 1.0 
1.0 - 2.0 
2.0 - 3.0 
3.0 - •.0 
•.0 - 5.0 
5.0 - 6.0 
6.0 - 7.0 
7.0 - 8.0 
8.0 -10.0 

Average In 50X 

:ratio or surrace: 

Cu1ulative rate 
2.38 

17.1 
30.0 
37.0 
59.0 
75.0 
88.l 
95.6 
97., 
9?.2 

rn0.0 

----
2.59 u 

2'500 

bY Long Ta I ren 

The co1prlson or vhltness and viscosity by using centrifuges and 

dela1ination are distribute~ In Table 6. 
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Table 6 Co•parison or centrifuges and dcla;1nation 
-- --------------------------------

Ccntr lfuges De lamination 

Solid l viscosity Sol id l v iscos 1 ty 
----- -------------

50 40 

55 120 
57 300 
58 1050 
60 2600 

Whiteness 81 
Brightness 84.1 

~. High Ouallty Coating Clay 

55 

58 
62 
65 

vhi tencss 
Brightness 

50 

100 
105 
600 

86.4 
89.1 

In order to 1eet the require1ents or paper industry , the Research 

Institute or China kaolin Co. using sodiu1 silicate dispersant chemical, 

h)drosutrlte electrovalence and potyacrylamide selective flocculatlon 

che1ical produces high quality coating clay to replace import procucts. 

By this vay about 18 to 20 1i 11 ion US dal lors were saved ror each year. 

The principal benericiation steps are shown in Fig. 2 The crude 

kaolin are conveyed Into a blungcr, vhich disperses it In water with the 

aid or a dispersant che1ical to ror1 a clay-water slurry. The dosing or 

dispersant chemical about 0.4% or slurry in certain pH. Then selective 

r1~cculation chemical is added to separate pyrit, quize and alunite. The 

another selective r1occulatlon che1ical is added into the residual slurry 

to re1ove fine sand anu other l1pulitles, then adding flocculation 

che1ical to get rlocculated kaolin slip, which are dewatcred by using 

r11ter presses. The fllted kaolin cake Is the high quality coating clay 

~Ith 1oisture about 35% 

The quality comparison or coating clay among china, USh and UK 

are disributcd in Table 7 which shows the quality of Suzhou coating 

clay is very ncnr the KCS rnsh> and SPS CUIO coat inr, cl<ly. 
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Item 

/.'-·~····~ 

/:"J.~ ,c~ "/ A'JI._ f~r, 
c..,,.Z.;d c,Cp; 

Table 7 Quality comparison or coat ins clay 

Chemical compocltlon physics 

Hark :s102:AL203:FE203:TI02:K20:NA20:Loss:BRJ.:-2u:~53u:v1sco. 
I I I I I I I I I t I ------·--·--·--·--·-·-·--·--·-·--·--ASTRA-USA :45.3:38,38:0.3 : I • 4.4: • 04: • 27 :13.9:89 x:85 :.005:400 

KCS -USA :45.3:38.38:0.3 : I • "4 : • 04 : • 27 :13.9:89 x:85 :.005:200 
DINKIEA :47.8:37.00:.58 :0.03:1.1:.10 :13.1:85 x:1s : .02 : 72 
SPS-ECC :47.8:31.00:.58 :0.03:1.1:.10 : 1J.1 :85 x:80 : .02 : b9 
GUANSHAN :43.0:38.70:.29 :e.20: .29: .12 :is.4:85 x:89 : .005: b9 

5. A New nethod of Evaluation Deposits 

Nowadays , a common used 1ethod or lnvest1int risk analysis in vest 

countries is the nonte Caralo simulation technic. It rcquarcs many data 

Information and certain probabilty d~strubution ror each input variable. 

? 



Because or lack or statistics and probability distribution material i~ 

de~csits evaluation it is !i1ited to use nonte Carlo apprech in China. 

At p~esent, decision 1akin& under uncert~int1 analysis in project 

apprisal still stays in sensitivty analysis level without quantity and 

risk analysis. In order to iaprove this stuation, a nev melhor~ or 

investaent risk analysis called Sua or Deveiation vas developed by author. 

I> The theory or Sua or Deviation 

The coaaon used three distribution types in Monte Carlo approcb are 

sbovn in Flg.3. Since the trigonal distribution only needs three points: 

lov liait, expect value and up ll&it, to deteraine the charac~er or 

probabity destribution, it is very siaple. Fig.J indicats that the area 

under the trigonal probability density function are samular that or 

other tvo probability density ructions distribution and are no apprarent 

difference ror the final calu!ating resoults, cuaulative probabilistic 

curve. So ror sinplicity only the trigonal distrilution is used in the 

nev acthod. 

··~ 

CA t\.Ul.c.U'l. °2 
Vi~~1md ~uC'tm.. 
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Fig. l shovs the analysis or a trieinal distribution character. 

The density functions or trieonal distribution arc as follows: 

2(x-a> 
r1cx>=------------

(b-a>(•-a> 
a<=x<m 

vherc: 
• ---- expected value 

2Cb-xl 
r2CX)•-----------

Cb-al Cb-8) 

2 

1<ax<b 

rCa)•------------ X-1 
Cb-a> 

a ----- lov 
b ----- up 

x 2<t-a> <x-a>A2 
fl(X)• ------------dt z------------

a Cb-a>C1-a> Cb-a><m-a> 

x 2Cb-t> cm-a> 
f(X) • ------------dt + ----------

1 Cb-a>Cb-m> Cb-a> 

(X-b)h2-Cb-l)h2 Cm-a> 
·---------------------- + ---------

Cb-a>C1-a> Cb-a> 

li•lt 
li•it 

a<=x<m 

In the above for1u1a, FlCx>, F<x> are the cumulating probability 

runctlons vhen x between a and b • 

Based on the principle or Sui or lndependet Rande1 Variabless: "the 

overall expected value is the su1 or each expected value or random 

varla~les; the overall variance is the su1 or each variance or indepen-

dent rando1 variable." It is assumed that xpccted D.C.F. <rate or dis-

counted cash flow> R ls a functions or all expected values or project 

para1eters: A, B, C. If each or Input paramcterJ Is Changed rrom low 

ll1lt to up limit by turn ond other parameters arc using their expected 

values, the computed up and low variances or D.C.F. for cnch chancccl 

11 



Because the result rroa dalculating the lov or up liait or one 

paramzter with expected values or other paraaeters aaybe the up or low 

variance respectively so the calculated results should coapare with 

the expected D.C.F. to deteralne whether It is up or low li1it veriance, 

and to get the overall up and lov variance as follows: 

ruA2~~~dA2 + budA2 + cudA2 + ------

rlA2~aldA2 + bldA2 + cldA2 + -------

the overall up and lov standard deviation or D.C.F viii be as follows: 

rl• \: cldA2 + cldA2 + cldA2 + -----

Then the up liait and lov li1it or overall expected o.c.F. will 

be RunR cexpected D.C.F.l + ru and Rl•RCexpccted D.C.Fl- rl respectively. 

Fer the consideration or influence between the project prarmeters, 

based o~ the mathematical relationships or trog1no1ety, CA2•AA2+BA2 

-2cos0, the Sum or Deviation nathod sets up a relationship parameter K, 

and makes K•2cosO. For independent variables their angle between two 

vactors Is 90 degrees, cos0•0, K•0, CA2•AA2+BA2. It Is completly 

correspondenlng to the formula or Sui or lndepent randc1 varables. For 

the medium multlplus variables their angle between two vactors Is 135 

degrees, K•2cos1J5•-l.4, CA2•AA2+BA2+l.4AB. For t~e 1edlu1 1ulti1anus 

variables their angles between tvo vactors Is 45 degrees, K•2cos45• 

1.4, CA2••AA2+BA2-l.4AB. As the above, for the strong 1ultiplus and 

multi1an11s varibles their angles between two vactors viii be 160 and 0 

dcerec, K•-2 and 2, CA2•AA2+ttA2+2AB and CA2•AA2+8A2-2AU respectively. 
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The K viii vary fro• -2 to 2. In practice, the K can be co~puted by 

2 tiae the ratio or increase and decrease ur the tvo rclevcnt variables. 

So the foraula or overall standard deviation should be: 

2> Case Study 

The Guanahan Kaolin Deposit or China Kaolin Clay Co. is the largest 

and best kaolin depsit having been discovered in China until nov. It 

vas round near Suzhou city, Jiangsu Province, about 5 km avay fro• Suzhou 

Vest Railvay Station. 

The deposit average thickness is 30 a and the largest is 90 1. The 

dip angle is about 30 degrees in direction or north~est 230 ~egrecs, as 

shoven in Fig. 5. Table 8 shovs ore types, chaaical composition and 

reserves. 

:::; ~==::~;----~~~,"t:'' ~--1_:_--::::::-.::: . 

-?-'--------------__.;..-------~----------

. f:'.J $ //:~·,....., 
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Tab!c 8, Ore types, chc1ical co1~sition l reserves rate 

\ Type Ordinary : contaits alunite : cotains alunit l iron 

COip. \ l gr.: 2 gr.: 3 grade 4 grade 

Sio2 : <51 :< 55 < 52 < 65 
Al2o3 :> 3A >28 > 3A > 2A 
Fe2o3+ :< 1.2 <3.5 <1.5 <1.5 - A.8 
Tso2 :< 1.0 <2.0 <7 
So3 < A.0 

rese. rate: 13 i 28 I 6.8 I 51.9 I 

Its total reserves is about A0 ail lion tons; the ore natural 

whiteness is 70-82 i coapared with BASOA; rerractorlness ls >1778 degrees 

Centigrade. 

A report or reasbillty study and a pri1ary ~esign ror Guanshan Kaolin 

nine and Processing Plant were issued by Suzhou Design and Research 

Institute or Non-1etallic nineral Industry in 1986. 

The capacity or the aine viii be 200 thusand tpy. The shaft and 

decline developing syste• and top slicing 1ining 1ethod are used with 

level space or 35 1, Jack ha11er, hand 1ucking and haulage. The share 

dia1eter is 5• extending 170• in deep, and a ventilation run is localed 

at the outside end or dt-•'.ne. Fig.5 Is a longitudinal section or the 

developing syste• along with the strlck or ore body. 

The processing capacity or raw 1aterial and products ts 150 thousand 

tpy and 9A.3 thousand tpy respectively. The processing steps are as 

follows: crude ore ls crushed by tooth roll crusher---•aking slurry or 25X 

solids by washing •aching, ball •Ill, spiral separater and adding disper-

sing che1ical --- hydrocyclones <first cleaner> --- hydrocycloncs <second 

cleaner> --- centrifugal separ~tion <third cleaner> --- atiding selective 

flocculation chemical to separate alunile crourth clearn>. Fig.6 shows the 

flovshect. The technical standnrds or proucts arc shown in Table 9. 

IA 
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Table 9 products quality standerds 

\ Ilea chealr.al co•postlon physical character 
• . --------------------------------------------------------------

prod. \:Slo2:Al2o3:Fe2o3:Nao2: brl. ;+AAu:-2u:Yls.:dry:Vet: used for 

No. I :>37 x:<.5 x: 83 x :.021:85% :1000:15x:31i: coating 
Ho. 2 :>36 x:<.s x: 83 X :<.5X:75l : :151:311: coating 
No. 3 :<A9%:>36 X:<.8 %: :15x: pertro. 
No. ' :<A8X:>J7 x:<.A x:<.5%: 80 l :<.5X:<.5X: :151: el. cer. 
No. 5 :<50%:>30 x: 80 x : 1.01: :151: rubble 

------ -----------------
By 1cans or CASIO/PB-700 computer the new method was used in the 
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lnvestacnt risk analysis or Guansban kaolin project. T~e aain input 

data are as roliovs: 

ll The project paraacters: invcstaent cash r1ow, proGuction quantity, 

tax, and running cash by years. 

2> Servicing years: 2'-

3> Tax ratio: 8% of sales lncoaes. 

,, Relative para1eters between cost and invest1ent: Kl•l.' 

S> Relative para1eters between production quantity and investaent: 

K2•1.17 

6> Relative para1eters between produc:lon quantity and cost: K3•1.65 

7> The up li•it, lov lialt and expected values or four aajor project 

para1eters: lnvest1en~. cost, prices and production quantity are 

shown in Table 18. 

Table 18. Input para1eters 

Ilea low I i•i t : expected value : up I iii t 
------------------·---------------------·----------

Cost 
Price 
Invest. 
Pro.qu. 

. . . 
10.77 •• ypy 
302 . ypt 
16.7' •• ypy 
82,000 tpy 

11.97 •• ypy 
335 ypl 
20.93 a. YPY 
102,808 tpy 

U.37 1. ypy 
,03 ypt 
25.11 •• ypy 

123,000 tpy 

Data Input are using dialog 1ethod between co1puter and operater. So 

It is very easy to learn and 1aster. Thirty 1lnits arter data Input, the 

cot~uter viii auto•atically output the figures or cash flovs, sensitive 

analysis, density probability or D.C.F, cu1ulated probability or D.C.F. 

and table or D.C.F. calculation. Flg.7 shovs the yearly cash r1ov. the 

curve or CNCF <cu1ulute net cash flow> across the zero line at point 9.5 

year, which Indicates the pay ~ack period Is 9.5 years. The lowest point 

or the CNCF curve indicates the f igurc or total invcst1ent. 

Fig. 8 shows a distribution or DCF probability density. Fig.? shows 
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a cu•ulatcd distributlo~ or DCF vhich indicates: 
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I> The poss1~· lily or DCF between 10% TO 16.9% I~ 58 I; between 16.9% 

to 221 Is 421 

2> The passibilily or DCF lower than bank Interest rate 7.2 I is zero. 
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So, the invcst•cnt crrccts or Guanshan kaolin project is good and the 

project is reasiblc. 

The achievements or •incral research institutes in China introduced 

in rore0~ing paragraphs, prove that although lack or rund, aod~rn 

test In~ equlJIS6nt and eiperts, the •ineral research institue in the 

developing countries still can play a certain role in pro•oting explol-

tat ion or kaolin. 

ROLE OF ftlNERAL RESEARCH INSTITUTES IN TECHNIC COOPERATION VITH FOREJGN 

COUNTRIES 

The technlc cooperation betveen •ineral researc!l institutes and 

foreign countries usually has rour ror1s such as cooperation vith United 
~ 

Nations, to join or organize international conrerences, to join roreign 

engineering projects and technic visit. 

1. Cooperation Vlth United Nations 

The Chinese govern•ent vith UNDP and UNIDO has a agrce1ent to set up 

a -Non-•etalllc nineral Development Centre- in Suzhou Design and Research 

Inst ltute. The main Jobs or the -centre- ts research, exp lo I tat ion and 

disse.lnatlng application or non-•etalllc 1inerals. The rund rro• UNDP 

are •alnly used in purchasing labratory equipment, inviting foreign 

experts to China and Chinese experts to abroad, training technicians in 

abroad. Nov this agree1ent Is going on. 

2. To Join and Organize International Conrerenccs 

In reset years, •ineral research Institutes in China have a lot or 

o~portunltles to join the lnternatlon conrercnccs on non-1etalllc 

•lncrals, such as Sixth Vorld lnd~strlal ninerals Conference in 1?64, at 

Toronto, Canada; Frist World Non-1ctallic ninerals Conference in 1?65, at 
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Bel&rade, Yagoslavia; Son-1ctallic ftinerals application vorhshop or 

developing counlrics in 1?85, 1?88, at Bilson, Czechoslovakia. In 

addition, China accoapanicd vith UNIDO, -industrial nincra1- and olhcr 

roreign organizations viii sponsor the Second Vorld Non-•elallic 

ninerals Congress in Septe•bcr 1989, Bcjing. These conferences not only 

pro•ied opportunities to learn rroa each other but also proaote 

friendship between the coantcrparts in the non-•etallic ainerals vorld. 

, 
J. To Join Foreign Projects 

The SUZbou Design and Research Institute or Non-~e:a!lic nineral 

Industry has Joined construction or kaolin •ines a~d washing plants in 

Viet Ha• and Algeria. In the early or this year the institute bids for 

designing Nag3r Parker Kaolin nine and Washing Planl In Pakistan. The 

•ine Is located 550 K• southest Kasachi vith J.b aillion tonnes proved 

reserves. The ~ashing plant is ai•ed to install a A0,000 tpy capacity 

or rav kaolln. In addition to China, USA,UK,Vest Ger1ar.y,Czechoslovakia 

also bid for this project. Although co1pared vith other developed 

countries China is veak an advinced technology. But the cquipaent rroa 

China are durable, cheap and easy to operate, 1aitain and aeet the 

reguireaents or developing countries. 

4. Technical Visit 

In the resent years, 1any Chinese experts rro1 alneral research 

institutes alway visit foreign countries ror negocialion about joint 

venture or purchasing eql·paent. At the 1eati1e the experts and 

business1en rro1 foreign countries also co1c to China. This activities 

are very helpful ror proaoting technology dcvelopaent. For exa1ple. 

A British clay processing proressor Or. llery Cohen rrom Landen University 
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suggested using selective flocculation to re•ove alunite rro• Suzhou 

kaolin, vhen visiting China Kol in Co. in l'l8A. One year later his 

suggestion had proaoted the success or •aking hcgh quality coating 

clay in the China Kaolin Co. 

TllE PROBt.EnS OF ftlHERAL RESEARCH INSTITUTE IH DEVELOPING COUNTRIES 

Although this artlcal Introduce so•e archieve•ents and works or 

kaolin exploitation In China, so•e or these infor•ations also can 

reflect the co.•on problem~ or •lneral research institute in Geveloping 

countries such as: 

1. So•e developing countries rich in good quality kaolin, since lack 

or rund, laboratory L>qulp•ent, export~ their •ineral research institutes 

can not produce high quality processed kaolin products. They have to 

exports their rav 1aterlals and i•port processed products rro1 developed 

countries. 

For exa•ple, only the Nagar Parker Kaolin. Hines in Pakistan has 

proved rcsecrves about 3.6 1 tons. Its recevery rate or kaolin from 2A0 

•esh product is high at 88 - 95X and brightness is 81 - 82X compared 

vlth Daso A. But Pakistan still l1por\ ~aolin A,500 - 5,600 tpy, (fio• 

"lndustral Hincrals July 1987 >. 

2. Although based on the behavior or uor1cstic raw 1aterlal and their 

conditions or laboratory cquip1ent the 1ineral research institutes In 

developing countries can produce so1e high quality products llke 

calcined kaolin and coating grade clay In China, usually their produc

tion scale Is sa1ll, quality Is unstable, cost ls high, labor condition 

is poor and products have no competitive power in the world market. 
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3. ~ack or foreign exchange to purchase 1odern laboratory equip1ent, 

to train people in abroad and to employ foreign experts. 

~. By the vicv or co11crcial profit, developed countries usually keep 

technic knovhov secret to the developing countries. For example, some 

iaportant kaolin coapanies in western countries, they do not accept 

training and technic visit progra11e rroa developing countries. 

Because the existing or vorld free aarkct Gn rav 1aterials, in 

spite or you vell or not, ve aust sub1it the fact, that all rav 1aterials 

supplying and processing, sallng and buying countries are put into 

an international syste1. In this syste1 a competition is taken under 

the conditions or equal price and quality. But in fact it is a 

competition or processing technic pover rather than price and quality. 

In general, the developing countries vere always set in a veak position 

in this competition system due to their poor conditions or 1ineral 

research. But developing countries can release these problems , if they 

can adrop soae effective international measures. for exemple under the 

aid or United Nation, the 77 group countries can set up an International 

Hlnerals Research CentrP. < IHRC > equapted vith latest equap1ent or 

laboratory and plolt plant. 

The IHRC aaybe only serves for 1e1ber co~ntrles and consists or rcur 

1ain depart1ents: 

1. Depart1ent or technlc inror1ation, vhlch job is to publish a journal 

introducing: the latest development in rav 1aterlal exploitation and 

processing technology; the technic problems; world 1arkct analysis; 

possible cooperation projects between the member countries. 
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2. Dcpartaent or consultant, which jobs including: tcchnic consultant; 

design or feasibility study ror engineering projects; advicing training 

prograaae. 

J. Departaent or laboratory, which job including: raw aaterial processing 

test ror the aeaber countries; research new processing technology: 

accepting training progra1ae. 

4. Departaent or world aarket, which job including: forecasting aarkel 

tendency and aaking decision ror unlror• reaction of _.eaber countries. 

Ve bellve IHRC viii ia·prove the coaditlons of 1lneral research 

institutes of developing c~untries and help rav 1aterlal export countries 

strength their co1petitive pover in the world free 1arket. 

1988.7.2 
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