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TEE ROLE OF MINERAL RECEARCH INSTITUTES OF DEYELOPING COUNTRILS

IN PROMOTING EXPLOITATION OF KAOLIN AND INTERNATIONAL COOPERATION

INTRODUCTION -

Host of mincral research institutes in developing couniries play a
very lIeportant role in promoting exploitation of homec eineral
resources and international technic cooperation. Butl compared vith
developed countries, their major stusbling blocks lhcludc lack of fund,

modern testing equipaent and technologlical experts.

This paper wiil introduce somc informations of mineral research
institutes in China. Since China is one of ihe developlng countries,
the paper will also reflect a picture ahout the role and the probleas

of mineral rescarch Institutes in developing countries.

The mincral resecarch institutes in China concerning exploitation of

Kaol Iy are described In Table 1.

Table 1: The emineral resecarch institutes in China for kaolin
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ROLE OF HINERAL RESEARCH INSTITUTES IN EXPLOITATION OF KACLIN

In recent years, many rcscarch prograas In exploitation of kaolln

have becen done by the mineral resecarch instituss of China. Although

_ lack of fund, sodern laboralory equipe2nt, certain results have been

achieved to seetl the necessary quality standards of various Industries,

and some isported products have bcen replaced by hosc sade processed
products to save many forcign exchange. The issuc of rcgulation on kaolin
exploration, thc new method of deposit eviuation and the coamplcied design

projec: of Guanshan kaolln sine and washing plant vere also reflccted

the rolc of wineral rescarch institutes. Their wmdjor resilts are

introduced as follows:




1. The Regulation of China kaolin Exploration

Kaolin not only vas used first in China but also the name of kaolin
is derived from the China. But until 1986 China has its own kaolin
exploration regulation instituted by the Bureau of Jiangsu Geology
Mineral Pesource. This regulation vas based on the great investigation
materials from domeslic and abroad. It is also a conclusion of many years
exper ienec of kaolin exploration and mine construction in China. Table

2 shovs the deposit types of exploration.

Tahle 2: Depozist types of exploration

<Types. Ore body shape . Structrue Size of deposit

Res. 10 Thou. T: Area KmA2

irregular : lot of satrax

‘ . 1 Tabular, reguiar. stable vith > 2009 > 0.5
. 4 . little matrax ' ' '
. 2 . Tabutar and . - T 500 - 2000 1> 0.2 :
. . lenses little . : H .
. . irregular ‘ ' :
¢ 3 . Lenses . Stable vith v 100 - 508 1> 0.07 '
: v irregular . some matrax ' : ‘
v 4 , Discontinuous . unstable with < 100 : € 0.03 :

Note: A2 = square

The pattern of exploration for grade B, C, D are described in

Table 3




table 3

Space ( metre ) of exploration engincering

. Types ¢ Grade B . Grade C ' Grade D
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¥ith the publication of kaolin exploration regulation, the require-
ments of kaolin exploration engincering have a uniform standard, which

plays very important role for promoling expi>itation of kaolin.

2. Calcined Kaolin

The natural kaolin contains wany fer-uginous coloring cospounds
reducing its hpplication valve in processing industries. By the vay of
calcination, the haraful japurities vill be resoved. ¥hen kaolin is
heated at approximately 550 degres centigrade. The crystal structiore
is destroyed and converted to scal-crystal metakaolin, which can be
used as an agent ror improving electric properties of cable PYC. Since
the calcined «aolin is whiter, brighter and has betler hiding properties,

jt also can be used in paper industry.

The tvo iypes of Suzhou kaolin E and ¥ vere tested by the Research
Institute of Chind Kaolin Co. ( CKC ). Fig.! shows the relation beticen

heating temperature and PYZO ( electric resistance )




The Fiz. 1, indicated that the temperature of kaolin crystal
coverting and the tesperatruc of maximun electric resistance PY2Q are
different vith various types of kaolin. The crystal coaverting teamperature
in 408 and 500 degrees centigrade and the saxisus electric resistance
tesperature is 60@ and 700 degrees centigrade for kaolin type E and ¥
respectivly. ¥hen the teapecrature upto 908 degrees centigrade, the
electric resistance paraseters of lhe tvo types kaolin have no any

improvaent.
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So the conclusion is that for improving electric properties of cable
PYC, the heating temperature of Suzhou Kaolin should not be higher than
890 degrees centjgrade and lover than 500 degrees centigrade.

The technology of calcined kaolin in developed countries are
generally using advinced dynasic a.& heatling. Because lack of fund and
equipment, the Research lnslllu}es of China Kaolin Co. using static air
heating and surface-aodify technology to produce calcined kaolin.
These surface-modified kaolin can be hydrophilic, hydrophobic, or
organophilic. fhe sillicone oil is used as a surface-modify agent.

The major flowsheet is as follovws:




Crude kaolin ---- vashing and separation ---- filter press ---- fine

partical ( 325 mesh ) ---- static air heating to 500 - 8@0 degrces
centigrade for 20 - 50 hours ---- pulverizer —--- surface wmodify ----
package.

The quality comparison betveen Suzhou calcined kaolin and foreign
calcined kaolin are shovn in Table 4.

Table 4

. Origenal foreign calcined domcric calcined

relectronic: kaolin + kaolin .

Jtemas .resistance. v .

. * Sp - 33 : BWRGISS : M 581 . Suzhou : Suzhou .

: ' *(US) . #30 (US): (UK ) : grace | & grade Il
* PV20 1.40x10 4.34x10 :3.74x10 :6.36x10 :2.28x16 :1.53x10 .
vIncrease. © 2.1 M Y | . 35 15 9.9 .
‘times : : ' . : '

The Table 4 shovs that the quality of domesic calcined koalin is
auch bet'er than foreign calcined koalin and the price is only 3 half

of the import products. '

3. Delamination Processing

The high press delasination precess was researched by Geology
Testing Centre of Zhejing Prcvince.

The principle of high press dclamination is that when kaolin
slurry under a press of around 600 kilograsse per spuare cent imetre,
and at a speed of 950 melers /scc passing through a narrov gap injects
to a turbine at ordinary press, lhe slurry suddenly reduces its presure,
vhich produces an ispact force couwbined with shear force to lead the

kaolin crystals spliting along its veak plates surface.

b




The principal flovsheet is as follows: The kaolin slurry under
350 eresh -—— hydrocyclones separatting -20 u particles --- centrifuges
scparatling -2 u at 80X for coaling producis. The residual slurry
vith particle size betveen 2 u to 20 u are delaminated and ihe Table
5 shows its results.

Table 5 indicated that before de:amination -2 u contains 18%,
-6 u contains 44.7% , surface area is 88745 spuare centimetire per
gramse; after once delasination the -2 u contains 37%, -6 u contains

95.6% , surface area js 24500 spuare centimetre per graame.

Table § Comparison of paritcle distribution

before and after delasination

Before delamination After delamination

Particle u : Cusulative rate . particle u . Cumulative rate

e - 0.2 8.15 . 0 - 0.2 2.38
0.2 - 8.5 2.37 v 0.2 -0.5 . 17.1
8.5~ 1.0 1.67 . 8.5-1.9 , J0.9
1 - 2 : 18.0 v 1.0~ 2.0 . 37.0
2 - 4 : 29.9 . 2.0 - 3.0 : 59.0
4 - 6 : 44.7 v 3.0 - 4.9 : 75.0
6 - 8 : 66.5 . 4.0 - 5.9 : 88.1
8 - 10 : 83.3 v 5.0 - 6.0 . 95.6
16 - 12 ' 91.1 . 6.0-17.0 . 97.4
12 - 14 ' 94.1 v 7.0 - 8.0 : 99.2
14 - 16 : 97.1 . 8.0 -10.0 : 1¢0.0
16 - 18 : 98.8 H :

18 - 20 : 100.0 . :
Average in 50% . 6.48 u » Average in 50% . 2.59 u

ratio of surface: 8074.5 sratio of surface: 24500

Using micron photosizer SKC-200R bY Long Taifen

The comprison of whitness and viscosity by using centrifuges and

delaaination are discributerd in Table 6.




Table 6 Cosparison of centrifuges and delamination

Centrifuges SN Delamination
Solid % . Viscosily . Solid % : Viscosity
50 . 490 ' 55 . 50
55 . 120 . 58 . 100
51 . 300 : 62 : 105
58 . 10850 . 65 : 600
60 : 2600 . .
Whiteness . 81 ¢ vhiteness . 86.4
Brightness ! 84.7 . Brightness . 89.1

4. High Quality Coating Clay

In order to meet the requirements of paper industry , the Research
Institute of China kaolin Co. using sodiua silicale dispersant chemical,
hydrosulfite electrovalence and polyacrylagside selective fliocculation
chemical produces high quality coating clay to replace import procucts.
By this way about 18 to 20 million US dallors vere saved for each year.

The principal beneficiation steps are shown in Fig. 2 The crude
kaolin are conveyed into a blunger, vhich disperses it in vater with the
aid of a dispersant chemical to form a8 clay-vater slurry. The dosing of
dispersant chemical about 0.4% of slurry in certain pl. Then selective
flocculation cheamical is added to separate pyrit, quize and alunite. The
another selective flocculation chemical is added into the residual slurry
to resdve fine sand and other iepulities , then adding flocculation
chemical to get flocculated kaolin slip, vhich' are dewatered by using
filter presses. The filted kaolin cake is the high quality coating clay
vith soisture about 35%

' The quality coaparison of coating clay among china, USA and UK

are disributed in Table 7 which shows the quality of Suzhou coatling

clay is very ncar the KCS (USA) and SPS (UK) coating clay.
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Table 7 Quality comparison of coating clay

Ites Chemicai cospocition . physics
Hark +S102:AL203: FE203; T102; K20: NA20: LOSS : BRI . :-2U; =530 VISCO.
ASTRA-USA :45.3:38,38.0.3 :1.44.04..27 113.9:89 %:85 :.005: 400
KCS -USA :45.3:38.38:0.3 :1.44:.04:.27 113.9:89 %:85 :.005:200
DINKIEA  :47.8:37.00..58 :0.03:1.1:.10 :13.1:85 %:75 ;.02 : 72
SPS-ECC  :47.8.37.00:.58 :0.03:1.1:.10 :13.1:85 %:80 ;.02 : 69
GUANSHAN  :43.8:38.70:.29 :0.20:.29:.12 :15.4:85 %:89 ..005: 69

5. A Nev Hethod o} Evaluation

Deposits

Nowadays , a cosmon used method of investmint risk analysis in vest

countries is the Monte Caralo simulation technic. It rcquares sany dala

information and certain probabilty destrubution for each input variabie.




Because of lack of statistics and probabilily distribution saterial in

depcsits evaluation it is !imited o use MNonte Carlo apprech in China.
At present, decision wmaking under uncerteinty analysis in project
apprisal still stays in sensitiviy analysis level vithout quantity and
risk analysis. In order to ieprove this stuation, 3 nev sethorcd of

investment risk analysis called Sus of Deveiation vas developed by author.

1) The theory of Sum of Deviation

The comson used three distribution types in Nonte Carlo approch are
shovn in Fig.3. Since the trigonal distribution only needs three points:
lov limit, expect value and up lieit, to determine the character of
probabity destribution, it is very sisple. Fig.3 indicats that the area
under the trigonal protability density function are sasular that ol
other tvo probability density fuctions distribution and are no apprarent
difference for the final calulating resoults, cusuiative probabilistic

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

nev method.
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Flg. 4 shovs the analysis of a triginal distribution character.

The density functions of trigonal distribuiion are as follovs:

2(x-a)
Fi(x)=——-mmmmmemee a¢=x<m
(b-a)(m-a) vhere:
8 --—- expected value
2(b-x} a ————- lov lisit
f2(x)e—mmmmmem e B8<=x<b b ————- up limit
(b-a)(b-m)
2
f(a)=————— X-a
(b-a)
X 2(1-3) (x-3)A2
Fl{x)= dt = al=x<m
a (b-a)(m-3) (b-a)(m-a)
X 2(b-1) (m-a)
F(x) = dt +
R (b-a)(b-r) (b-a)
(x-b)AZ-(b-m)A2 (m-a)
+ ad¢=x<b
(b-3) (n-3) (b-a)

In the above formula, Fl(x), F(x) are the cumulating probability

functions when x between a and b .

Based on the principie of Sum of Independet Randem Variabless: "the
overall expected value is the sum of each expected value of random
variarles; the overall variance is the sus of each variance of indepen-
dent randos variable.” It is assumed that xpected D.C.F. (rate of dis-
counted cash flow) R is a functions of all expected values of project
parameters: A, B, C. Il each of input paramcters is Changed from lov
limit to up limit by turn and other paramecters arc using their expected

values, the computed up and low variances of D.C.F. for each changed

11




parameter vill be audA2, aldAg, budr2, bldr2, cudr2, cidr2.

Because the result froa dalculating the low or up liait of one
parascter vith expected values of other parasecters maybe the up or low
variance respectively , so the calculated results should compare vith
the expected D.C.F. to deteraine vhether it is up or low liritl veriance,
and o get the overall up and lov variance as follows:

TuA2-2udA2 + budA2 + cudr2 + --—--—-
rin2=aldr2 +.bldA2 + cldh2 ¢ ~——-—

the overall up and low standard deviation of D.C.F will be as foilovs:

ru= \: aud~r2 + bud”2 + cudA2 + -----

ri= \: cldr2 + cldr2 + cldA2 + ——-—--
Then the up limit and lov limit of overall expected D.C.F. vill

_be Ru=R (expected D.C.F.) + ru and RI=R(expected D.C.F)-rl respectively.

For the consideration of influence between the project praraeters,
based o, the wmathematical relationships of troginomety, CA2=A72+BA2
-2co0s@, the S&m of Deviation Mathod sets up a relationship paraseter K,
and sakes K=2cosQ. For independent variables their angle between tvo
vactors is 90 degrees, cosQ=0, K=0, CA2=AA2+BA2, [t is completly
correspondening to the formula of Sus of [ndepent randeas varables. For
the sedius wmultiplus variables their angle betveen two vactors is 135
degrees, K=2c0s135=-1.4, CA2=AA2+BA2+1.4AB. For the sedius sultimanus
variables their angles between two vactors is 45 degrees, K=2cos45=
1.4, CA2==AA24BA2-1,4AB. As the above, for the strong sultiplus and
gultimanus varibles their angles betveen two vactors will be 180 and 0

degree, K=-2 and 2, CA2=A~2+BA2+42A8 and CA2=A7r24DB22-2AB respectively.

12




The K vill vary from -2 to 2. In practice, the K can be coaputed by

2 tlime

S0 the

the ratio of increase and decrease of the tvo relevent variables.

formula of overall standard deviation should be:

ru= \. audA2+bud”r2+cudr2+-—---- k1saudsbud-k2:budscud

rl= \; aldAr2+bldr2+cldr2¢--=——- Kisaldsbid-K2sblidscld

2) Case Study

The Guanahan Kaolin Depesit of China Kaotin Clay Co. is the largest

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

vas found near Suzhou cily, Jiangsu Province, about S kz avay from Suzhou

West Railvay Station.

The deposit average thickness is 39 m and the largest is 90 n. The

dip angle is about 30 degrees in direction of northvwest 230 degrees, as

shoven

in Fig. 5. Table 8 shows ore types, chamical composition and

reserves.
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Table 8, Ore types, chemical cospasition & reserves rate

\ Type . Ordinary . contairs alunite ' cotlains aiunitl & iron
coap. \ . 1lgr.: 2gr.: 3 grade . 4 grade

Sio2 ¢ <51 <55 ¢ < 52 : < 65

Al203 D34 .28 . > 34 . > 24

Fe203+ 1< 1.2 | €3.5: 1.5 . <1.5 - 4.0

Tso2 < 1.8 .0 . 4

S03 ' : . < 4.0 '
rese. rate; 13 % & 28 % 6.8 % . 51.9%

Its total reserves is about 40 million tons; the ore natural
vhiteness is 70-82 % compared vith BASO4; refractoriness is >1770 degrees
Centigrade.

A report of feasbility study and a primary design for Guanshan Kaolin
Hine and Processing Plant vere issued by Suzhou Design and Research
Institute of Non-setallic Mineral Industry in 1986.

The capacity of the aine will be 200 thusand tpy. The shaft and
decline developing systea and top slicing aining wethod are used with
level space of 35 m, jack hammer, hand mucking and haulage. The shafe
diasetler is Sa extending 1708 in deep, and a ventilation fun is locatled
at the ou(;lde end of de-':ne. Fig.5 is a longitudinal section of the
developing system along vith the strick of ore body.

The processing capacity of rav saterial and products is 150 thousand
tpy and 94.3 thousand tpy respectively. The processing steps are as
follovs: crude ore is crushed by tooth roll crusher---saking slurry of 25%
solids by vashing maching, ball aill, spiral separater and adding disper-
sing chesical --- hydrocyciones (first cleaner) --- hydrocyclones (seccond
cleaner) --- centrifugal separation (third cleaner) --- adding selective
flocculation chemical (o scparate alunite (fourth clecaran). Fig.6 shows the

flowsheel. The technical standards of proucts arc shown in Table 9.
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Table 9 products quality standerds

\ itea ! cheaical cospostion . physical character

prod. \:SI02:A1203:Fe203:Nao2: bri. :+44u.-2u.Vis.:dry:¥et:. used for

No. 1 . D37 %:.<.5 %! ¢ 83 % 1.02%:85% :1000:15%:37%. coating
No. 2 . 236 %:<.5 % : 83 % 1<.5%:75% ¢ 1 15%:37%: coating
No. 3 1<49%:>36 %.<.8 X: : : : : 115%: | pertro.
No. 4 .<48%:>37 %.<.4 %.<.5%; 80 % :<.5%:¢.5%: (15%: 1 el. cer.
No. 5§ 1<50%:>30 X: : . 88 % 11.0%; : 115%. . rubble

By means of CASI0/PB~700 cosputer the nev sethod was used in the

15




investacnl risk aralysis of Guaashan kaolin project. The main input

data are as foliovs:

1) The project parascters: investment cash flow, procuction quantity,
tax, and running cash by years.

2) Servicing yecars: 24.

3) Tax ratio: 8% of sales Incoses.

4) Relative paraseters betveen cost and investment: Kil=1.4

5) Relative paraseters betveen production quantity and investaent:
K2=1.17 i

6) Relative paraseters betveen produc: lon quantity and cost: K3=1.65

7) The up limit, lov limit and expected values of four major project

paraseters: investsen’, cost, prices and production quantity are

shown in Table 10.

Table 10. Input paraseters

Ites : lov limit : expected value voup limit
Cost : 10.77 u. Ypy . 11.97 n. ypy v 14.37 u. ypy
Price v Jde2 _ypt v 335 ypt ¢ 403 ypt
Invest. : 16.74 m. ypy : 20.93 wu. ypy : 25.11 m. ypy
Pro.qu. : 82,000 tpy . 102,000 tpy v 123,000 tpy

Data input are using dialog sethod between cosputer and operater. So
it is very easy to learn and master. Thirty sinits after data input, the
comnuter vill automatically output the figures of cash flovs, sensitive
analysis, density probabliity of D.C.F, cusulated probability of D.C.F.
and table of D.C.F. calculation. Fig.7 shovs the yearly cash flov. the
curve of CNCF (cumulutle net cash flov) across the zero line at point 9.5
year, vhich indicates the pay hack period Is 9.5 years. The lovest point
of the CNCF curve indicates the figure of total investament.

Fig. 8 shovs a distribution of DCF probability density. Fig. 2 shovs

16




a cumulated distribution of DCF vhich indicates:
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2) The possibility of DCF lower than bank interest rate 7.2 X is zero.
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So, the investaent effects of Guanshan kaolin project is good and the

project is feasible.

The achievesents of sineral research institutes in China introduced
in forecning paragraphs, prove that although lack of fund, aodurn
testink equipwent and experts, the mineral research institue in the
developing countries still can play a certain role in prosoting exploi-

tation of kaolin.

ROLE OF MINERAL RESEARCH INSTITUTES IN TECHNIC COOPERATION WITH FOREIGN
COUNTRIES

The technic cooperation betveen mineral research institutes and
foreign countries usually has four forss such as cooperaliog vith United
Nations, to join or organize international conferences, to join foreign

engineering projects and technic visit.

1. Cooperation With United Nations

The Chinese governsent vith UNDP and UNIDO has a agrcesenl (o set up
a "Non-setallic Nineral Developsent Centre” in Suzhou Design and Research
Institute. Thc main jobs of the “Centre” is research, exploitation and
disseminating application of non-setallic sinerals. The fund from UNDP
are wmainly used in purchasing labratory equipsent, inviting foreign

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

abroad. Nov this agreesent is going on.

2. To Join and Organize International Conferences

In reset years, sineral research institutes in China have a lot of
opportunities to join the internation conferences on non-setallic
sincrals, such as Sixth World Industrial Minerals Conference in 1984, at

Toronto, Canada; Frist World Non-sctallic Wincrals Conference in 1985, at

18




Belgrade, Yagoslavia; Non-setallic MNinerals application vorhshop of
developing countries in 1985, 1988, at Bilson, Czechoslovakia. In
addition, China accompanied vith UNIDO, “industrial Mineral™ and other
. foreign organizations viil sponsor the Second Vorld Non-metallic
Hinerals Congress in Septeaber 1989, Bejing. These conferences not only
provied opportunities to learn from each other but also prosote

friendship betveen the counterparts in the non-ametailic minerals world.

J. To Join Foféign Projects

The Suzhou Design and Research Institute of Non-acta!lic Mineral
lnduslry. has joined construction of kaolin mines and vashing plants in
Yiet Nam and Algeria. In the early of this year the institute bids for
designing Nagar Parker Kaolin Nine and Washing Plamt In Pakistan. The
mine Is located 550 Km southest Kasachi with 3.6 aillion tonnes proved
reserves. The washing plant is aimed to install a 40,000 tpy capacity
of rav kaolin. In addition to China, USA,UK,VWest Germany,Czechoslovakia
also bid for this project. Although compared vith other developed
countries China is weak in advinced technology. But the equipment fros
China are durable, cheap and easy 1o operale, saitain and seet the

reguiresents of developing countries.

4. Technical Visit

In the resent years, sany Chinese experts fros sineral research
institutes alvay visit foreign countries for negociation about jolnt
venture or purchasing eq. psent. At the wmeatise the experts and
businesssen fros foreign countries also cose to China. This aclivities
are very bhelpful for promoting technology development. For exasple.

A British clay processing professor Dr. llery Cohen from Landen University
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suggested using selective [flocculation to resove alunite from Suzhou
kaolin, when visiting China Kolin Co. in 1984. One year later his
suggestion had proacied the success of making hegh qualitly coating

clay in the China Kaolin Co.

THE PROBLENS OF MINERAL RESEARCH INSTITUTE IN DEVELOPING COUNTRIES
Although this artical introduce some archievements and works of

kaolln exploitation in China, some of these informations also can

reflect the cosson probles> of mineral research institute in developing

countries such as:

1. Some developing countries rich in good quality kaolin, since Jack
of fund, laboratory equipsent, exports their aineral research institutes
can not produce high quality processed kaolin products. They have to
exports their rav saterials and isport processed products fros developed
countries.

For exasple, only the Nagar Parker Kaolin_ Hines in Pakistan has
proved resecrves about 3.6 s tons. Its recevery rate of kaolin fros 240
sesh produtt is high at 88 - 95% and brightness is 81 - 82% compared
vith Baso 4. But Paklstan still import baolin 4,500 - 5,600 tpy, (from

~Industral Minerals July 1987 ).

2. Although based on the behavior of dorsestic rav material and their
conditions of laboratory equipment the sineral research institutes in
developing countries can produce some high quality products like
calcined kaolin and coating grade clay in China, usually their produc-
tion scale Is samll, quality Is unstable, cost is high,labor condition

is poor and products have no competitive pover in the vor ld market.
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3. Lack of foreign exchange o purchase modern laboratory equipsent,

to train people in abroad and to eaploy foreign experts.

4. By the viev of comsercial profit, developed countries usually keep
. technic knovhov secret to the developing countries. For exaaple, some
important kaolin companies in vestern countries, they do not accept

training and technic visit prograsae froa developing countries.

Because the existing of world free market on raw materials, in
spite ol you vel} or not, ve must submit the fact, that all rav materials
supplying and processing , saling and buying countries are put into
an international systea. In this systes a.conpelition is taken under
the conditions of equal price and quality. But in fact it is a
competition of processing technic pover rather than price and quality.
in general, the developing countries vere alvays set in a weak position
in this competition system due to their poor conditjons of mineral
research. But developing countries can release these probless , il they
can adrop some effective international measures. for exeaple under the
aid of United Nation, the 77 group countries can set up an International
Hinerals Research Centre ( IMRC ) equapted with Ilatest equapament of

laboratory and plolt plant.

The INRC maybe only serves for scaber countries and consists of four

B2in depariments:

1. Departaent of technic information, which job is to publish a journal
introducing: the latest development in rawv saterial exploitation and
processing technology; the technic probless; world sarket analysis;

. possiblie cooperation projects between the sember countries.
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2. Departaent of consullant, which jobs including: technic consultant;

design or feasibility study for enginecring projccts; advicing training

prograsse.

3. Department of laboratory, which job including: rav saterial processing
test for the member countries; research nev processing technology:

accepting training prograase.

4. Department of vorid market, vhich job including: forecasting market

tendency and making decision for uniform reaction of meaber couniries.

Ve belive IMRC will irprove the cosditions of sineral research
institutes of developing csuntries and help rav material export countries

strength their cospetitive pover in the vorld free market.

1988.7.2
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