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Preface

AIM OF DEVELOPMENT

The direct aim of development is the creation of the Hongolian

perlite industry, Making the first significant step
towards this aim will be ' the setting-up a2 mine at
Zamin-Ulan perlite deposit - geologically already well-

developed -, by the extension of this mine, egquipping it by

the required machines, ensuring the transportation roads

and means and railway transloading points, constructing a

modern perlite preparation and expansion plant and installa-

tion of processing equipment /technological units for

manufacturing heat-insulating mortar and plaster, and

gypsum-perlite partiton-wali elements/.

The above technolagical equipment may be considered as

experimental ones becausz of the followings:

- Accordinn to our point of view they are adequate to

expand the Monagnlian perlite-rock svitable €or expansion;

- In czse of succesful utilization and on the basis of
practical experience qaired during the execution ang
cperatian furtner perlite-processing equipment can be
installed in other areas of Monaolia near the sites of

utilization;

- Technolegies cedgcrited in the study and products
manufactured on the Lasis of them erable the Mongoltian
experts to gain local experience 1in perlite processing
and utilization, on the basis of which new utilization
methods and products adequate to the Monnolian conditons

can he elahorated.




1.)

BACKGROUND TNFORMATION

On the initiative taken by the Government of Mongolia
and UIIOP Resident Office in Ulan-lator tenders have been
invited by UNJOO for the elaboration of a feasibility
study for the estsblishment of a perlite expanding

kiln with a capacity of 87 thousarnd m3 and related
preparatory and further processing technologies.

Products manufactured hereby are to be utilized in the
following areas:

- building industry /heat insulation, additives, mortar,
plaster work/

- agriculture /plant growing and soil improvement/
- food industry /filter-aid material/.

After the bids submitted for the tender invited by
UNIDG had been evaluated, TESCO/SZIKKTI received the
assignment of UNIOO for tre implementation of the
project on the basis of the subject contract concluded
in liovember, 1989,




CONSLUSIONS AND RECOMMENDATIONS

On the basis of the experience of the expert’'s team aobtained
on the site in Mongolia and the examinations carried out in
laboratories of SZIKKTI in Budapest the following
conslusions can be drawn:

- rore significamt perlite reserves have been fcund in the
area of 2amin-Ulan and tEiligen Bulak among perlite deposits
explored in Mongolia. From these two deposits Zamin Ulan has
more homogenic raw material and also grants sufficient
quantity for a long period., Category "8" 2,274 T m3/, the
perlite and tuff in Eiligen-8ulak are mixed to such an
extent that their industrial separation is not advisable.
Perlits resources available are more insignificant /Category
"8" 532 T m>/, hardly explored. Thus it would be advisable

to base further works on the perlite deposit of Zamin Ulaen,
(see pages 20-25)

- Perlites met in Mongolia are elder according to their
geological age, their structure is more bounded which
makes expansion more difficult at a higher temperature but
they are less likely to be milled and have more comoressive

strength than the European ones.
(sce pages 239-34 and Ann2x 7.)

- Tests have preoved that perlite suitable for building
industry, agriculture, filter-aid purposes can be expanded
foom these raw materials - even if quality parameters
aimed cannot be completely fulfilled - and there is no
technical obstacle to utilize these mineral resources.
(see pages 29-34 and Annex 7.)




- Bounded water content of perlites found in Zamin-Ulan
is high. Adequate low density could only be reached by
pre-treatment in most of them.

(see pages 23., 31 and Annex 7.)

- There is no eneryy supply at the deposit of Zamin-Ulan. In
Mongolia no oil resource is available, the only
domestic energy resource is coal, which is availabie but no
perlite expanding kiln can be run by cocal. Thus importing
of energy has te be taken into consideration in the course
of perlite expansion.,

(see pages 1ll., 12., 35.)

- Regarding utilization possibilities and fields of application
the Mongolian counterpart has no related comprehensive in-
formation,so there are or could be fields of application
which they consider to be solved using other materials
/e.g. Ministry of Agriculture regards filter-aid works
being solved by activated coal altough it is 10 times more
expensive - considering the Hungarian prices - than the

filter-aid perlite/.
/see pages 1l1l., 16-17.)

- Basic problem of the industrialization in Mongolia is how
to transfer the population of the country, running still
today nomad shepherding in majorityv,in industry. Shortage

of qualified labour causes problems in every field of life.
( see page 1ll.)

- The location determined for the establishment of the perlite
expanding plant /between town of Malajh and one coal-mine/
should be ragarded the most suitable from all the locations
surveyed: there are roads, rallway, electric transmission-
1ine at disposal nearly on the frontier of the plot and

water pipeline is available wihtin 1,5-2.0 km.
(sce page 1., 36., 37.)




- The application of technological line developed by the

Hungarian Ore and Mineral Mines for mining and grading

of perlites and technology of the Austrian Perlite flsterreich
GmbH for the expansion may be considered. B8oth technological
suppliers wish to test perlite of 1 truckload quantity

on their own machine= before starting the design work,
(see pages 37-51.)

On the basis of the above conclusions the following recommenda~

tions are to be made:

- Based on Cagan Oelger deposit one perlite mine should be

opened up in Zamin-Ulan. Mining technology must be

elaborated in a way, that for 8 whole year operation of

the processing plant the required quantity and output of
selected raw materials could be provided within 3 short period
of time /7 months/ due to the prevailing climatic

conditions.,
(se2 pages 35., 37-41.)

Characters of Mongolian rerlite differing from the turopean
ones make it impossible to reach product features determined
in the Annexes of the Contract, however, materials

suitable for building industry, agriculture, filter-aid
purposes can be produced from them. (s€e pages 26-34,4nn.7.)
The higher compressive strength is advantageous both for
building industrial and agricultural products. In the techno-
logy prior to the expansion dehydration at 200-300 cP
temperature pre-heating adaquate to the given type of

perlite has to be fulfilled.
(see pages 30.,32. and Annex 7.)

It is proposed to mine raw material in the deposit of Zamin-
Ulan only. To provide required electric power 3 diesel
generator should be run, All other




processing phases must be carried out in the greparatory
works built in the expanding plant /Nalajh/. Products

are to be delivered on road by truck /65 km/ and by rail-
way /cc.200 km/. Suitable transshipping station must be

constructed on the railway station of Choir.
(see pages 35-37.)

In order to provicde expertise, longer training period woculd be required

and training of th= key personnel on the site of the suppliers
of technolegies is advisable. Proposal is made hereby

toward the Governmnent of Mongolia that in case of delegating
their experts to Hungary on their own expenses, TESCO/SZIKKTI
are prepared to organize their professional programmes with
the Hungarian factories and institutions,

(see page 7.)

Prior to investment the necessary infrastructure /transport,
water, energy/ must be provided by the Mongolian Government
extending to the border of the plant to be established.
Inside the plot frontier all public utilities, construction
of road and railway network could be begun as part of the

investment.




Irplementation of the project is expected to be fulfilled

under specific conditions.

Under climatic conditions mentioned above a relatively short
period - about 7 months - is available for the project
implementation. This fact requires starting the works not

later than in the first days of April, execution of construction
accorcing to a pre-determined sctedule, ensuring the necessary
equiprent, materials and auxiliary materials, and making
government and other authority decisions in due time.(page 1l1l.)

During starting implementation of site works energy, road,
railway, potable water, telephone and machines, equipment and
vehicles necessary for the const-uction are required.

Decisions of the goverrment, UNDP ~nd other authorities in
cannection with the project are to be made in due time in
order tha: site measurements, staking out, etc. necessary
for preparation of the detailed drawings can be per formed
before unfavourable climatic conditions/lovember/. In this
case drawings can be prepared during the previous winter
period /fror December to March/.

Perlite industry is unknown in Mgnqgolia. Accordina t- our

point of view there is no adequa:iely qualified
personnel available. Thus it is required that the key
persannel and wurkersbe trained in Hungarian and

Austrian factories before the start-up. Personnel may be
selected by qualification only.

The Government of Mongolia has to decide on the financing of
the project and ensuring research and development funds, hence




this decision can form the base of the other ones.

For this purpose the Government has to prepare calculation
of the price of perlite on the basis of our present report,
by which local utilization and export capacity can be

estimated.

An effective market research is required to determine export

volume of perlite.




5.)

ECONOMY OF MONGOL IA

Mongolia lies in the middle of fast-Asia, its territory is
1,565 thousand kmz. The country in Horth and West is bordered
by the Soviet Union, in South and East by China. On its
Western part the mountains of 2000-4000 m height surround
sanded, stepped, marshy and outletless basins. In the EBast
plateaus of 1000-2007 m height with sandstone and clay

deserts can be found. On the Southern - South-Western part

of the country lies the Gobi desert.

Population of Mongolia was 1.25 miliion in 1970, 1.66 million
in 1980, 2.03 million in 1987, and in the future 20 years
it is expected to double.

In 1986 the industry employed 96,000 person:, the construction
industry 31,000 and the industry of transportation and
telecommunication employed 42,900 persons,

The main field of subsistence is agriculture for tre
majority of the population /i.e. for the nomad herdsmen’/,

Export turnover of Mongolia was 436 millionUSD in 1986. The main
items of export are as follow: mineral raw materials, mining
products, meat, leather, cotton, fur, livestock, food.

Import turnover of the country reached 655 million USD in
1986, consisting mainly of machines and equipment, vehicles,
manufactured goods, pharmaceutical products and food.

80% of exports and 91% of imports is ~ealised with the Soviet
Union.
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Capital of Mongolia is Ulan-Bator with 480,000 inhabitants.
ine main cities are: Darhan /65000 inhabitants/ and Erdenet
/40000 inhabitants/.

The currency of the country is tugrik /1 USO = cca. 6 tougriks/.
GNP in 1984 reached 2.0 billion USD /1,000 uSO/person/.

The infrastructure necessary for the cevelopment of industry
is exceptionally unfavourable: length of railways is 1,423

km /the Mangolian part of the Irkutsk-Ulan Bator-Peking rail-
way line/, paved road network is of 1,500 km /data

of year 1934/ and the number J>f telephone sets is 44,600
/1983/.




3.1.)

SITUATION OF ECOMOMY OF MONGOLIA FROM THE VIEW OF PERLITE
UTILIZATION

Economic situation of Mongolia is basicly characterised by
underdevelopmerit of the industry and infrastructure.

The majority of population is subsisting on the nomad
shepherding accustomed to during centuries, they ride on
horse-back and their life is unambiguously linked to sheep-
farming. Production of industrial factories, standard of equipment is
relatively insignificant compared to. the requirements

of developed countries. Natural conditions of the country
/great fluctuation of temperature - minimum winter temperature
in Jar sary and February sometimes is 40°C below zero,

while maximum summer temperature reaches plus 40 C°, although
during the warm summer time night frost is not infrequent -,
unfavourable soil condition and small volume and unequal
distribution of precipitation are disadvantageous for
agriculture - particularly for plant cultivaton. Plant
cultivation is characterized by growing wheat, oat, barley

and potatoes, a small quantity of vegetable and medon is
raised in the Khovd area, in the valleys of mountains in
Wlest-Mongolia rich in water resources.

The food industry and 1its ancillary industry - where perlite
can be used as filter-aid material - is in close connection
with the agricultural cultivation. /According to information
obtained from the Mongolian Ministry of Agriculture and

Food activated coai is used for this purpose, which taking
into consideration the Hungarian price ratios is ten times more
expensive than filter-perlite./ Effluent treatment in

the food industry - perticularly in the meat industry -

is an unsolved problem,
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Construction of flats can be characterized by domination

of panel method, and the same method is follcwed in the
outlook of the buildings in the case of brickwork as well.
Recently one third of settled urban population ¢ living

in yurtas /e.g. in Ulan-Bator/. /People prefer yurtas,

they consider them more bealthy type of housing. Yurtas are
manufactured in small factories, but the future - according
to our opinion - will be the prevalence of dwelling-houses./

Construction of flats is exclusively in the hand of the
government, role of privateflat construction can be neglected.
Mongolia has substantial mineral resources but its energy
base is one-sided. Coal of exceilent quality, i.e. of
29,000-35,000 kJ/kg /7,000-8,500 kcal/kg/ calorific value

can be found in the country, from which 400,000 tons are lifted
to the surface annually. There is neither oil field, oil processing
work, nor gas layer. 0il supply of Mongolia depends on

the supply of the Soviet Union, some 0il industrial
products, oil-products are transported in
tank vehicles from the Soviet Union. Due to the total

economic bandinage with the Soviet Union the overall decrease
in the Soviet oil exports will probably have disadvantageous
effect on Mongolia.

B8y products of the perlite expansion
plant to be established, substantial energy saving and
improvement of cultivation capscity of agriculture can be
reached. However, for the manufacturing imported oil-products
/heating materials and fuel/ are required, while energy
saving will be observed in case of coal of indigenous
origin,




3.2.)

POSSIBILITIES OF PERLITE UTILIZATION IN MONGOLIA

BUILOING IMCOUSTRY

In Mongolia every kind of development is hindered by the

lack of infrastructure. In respect of transport there is no
possibility for ship transportation, there is one railway
line only /on the route of Moskow-Irkutsk-Ulan 8ator- Peking/,
roads with high-set pavement can be found for 30-50 km round
the major towns and their is air service between the settle-
ments and the capital of the country.

Tne following figure No.l. demonsirates a characteristical
iongolian road structure Essential conditon of development
and industrialization of every kind is the basic improvement
of transport and telecommunication,

Figure Ho.l.: Characteristical road structure for Mongolia
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An other essential condition of industrial development is
settling the nomad population which results in fundamental
change in style of living rkquiring reformation of aknowledge-
ment of the quality of live from the side of the polulation

on one side and imposing hard task of construction - including
flat constructions - on the state among the recent conditions
of ownership and managemert system on the other. In Mongolia

at present 200 Tm3 keramzit and 60 Tm3 rock filter ase
manufactured per year as insulation materials. The Mongolian
Ministry of Construction denominated the perlite demand of

150 Tm}/year, however an utilization of this volume can be
realized after running-in during several years and recognition
of characteristics of the material, its opportunities and
methods of utilization. The present quantity of demand is
estimated by the Ministry of Construction as to the fillowing:

Perlite-concrete ?5 Tm}/year
Insulation mortar and plaster 25 Tm}/year
Partition walls S Tm’/year
Utilization of acoustical purpose 5 Tm3/year
Other 5 Tm3/year

TOTAL: 65 Tm>/year

For meeting the ahbove demand the perlite kiln recommended
is suitable itself. Taking into consideration thot
other types of equipment satisfy a higher capacity
than the above stipulated / there is no equipment of
smalier capecity or if there is, then the utilization will
be disproportionately expensive projected on a unit of
quantity/ there is possibility for increasing the capacity
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by including one more kiln into the technological phase

if there is higher demand for the product. In the case of
further increase in utilization - because of the relative
high costs - in relation to the price - and unfavourable
canditons of transportation - it is suggested to

further equipment of perlit expansion near the site of
utilization and transporting the prepared raw periite to the
same. By using perlite as constructing material - including
for flat construction purposes - besides of increase in

the insulation effect energy saving of 5-20 per cent can be
reached. The inexpensive and easy. to .handle perlitemat

may get an important role in the insulation of ceilings.

AGRICULTURE

There are substantial prospects for the utilization of perlite
in agriculture of Mongolia. Climate of the country is dominated
by drought - with periodical heaw rains -, the water
balance of the soil can be greatly improved by the water in-take
and storage ability of perlite which means that the water
stored leaks slowly. According to the European experience
the expanded perlite improves the temperature, air and water
balance of soil, enhances roc.ing of plants, makes possible
faster growing and passes the necessary microelements to
the roof of plants. The Mongolian perlite - being elder
according to its geological age and with more thick and
stronger cell-walls - is adequate for this purpuse, because
tests proved that the stronger arenoses resist better
the pounding effect of soil. In Mongolia of 1,565 Tkm2

territory there is cultivable area of 13,000 kmz.




Growing samplings in perliteous circumstances can play
substantial role in increasing cultivable area and development
of agriculture. By pricking them in, the soil can be ameliorated
and further areas can be enroached upon the steppe.

Development of green-house cultivation is also a significant
field of utilization, by which occures possibility for spreading
the hydroponic method of fruit and vegetable cultivation,
growing of certain kinds of fruit /strawberry, wilde straw-
berry/ and vegetables /cucuhber, paprika, tomato/ in green-
houses - from rooting and plant growing to cultivation phase -,
A further opportunity is represented by cultivation
papilionaceous plant improving nitrogen supply of the soil,
making possible perfection of cultivation conditions by using
expanded perlite. In Mongolia there is a lack of ornamental
plants, thus by using perlite pinks and roses can be grown.

The pre-condition of all the above developments is the vigorous
progress of the Mongolian agriculture and food industry,
switet-over from animal keeping to agriculture in respect of

a part of the population.

FOOD INDUSTRY

In present structure of the food industry perlite can play

an important role if transformation from activated cral - used
as filter-aid material - to filter-aid perlite will be perform-
ed.in manufacturing 9 million .litre beer and 20 million litre
spirit. per year. This quantity supports the filter-aid

perlite demand of 2,000 m3/year projected by the Mongolian
experts.




By developing the industry this Gucntity can be increased.

The nossibility of utilization will be further extended

by using this mineral in sugar industry, where 800 m3/year
quantity of filter-z2id perlite would be uvsed for processing
40 Tt sugar, and in milk industry as well.

In food industry treatment of wash water and waste water
resulting from processing 200 Tt meat per year has an
environment. protectional importance. VWash water containing
meat particles causes serious démages by penetrating to

the soil /i.e. sodification, alkalescency, bacterium cultures
and polluting water will result in significant increase

of KOI and I(OI5 values, perishing of fish, expanding of marsh-
lands/ hence multi-phase treatment of waste water and

removing micro- and. macro-wastes are of essential importance.
In the first phase filter-aid perlite of great filter

capacity - e.g. K-115 i can be used for removing waste of
several microns size - for example meat particles - /this
means utilization of further 200 m3/year of perlite/,

anc in the following phases biological treatment - removing
micro-waste - by pushing micro-organisms onto the perlite

can be performed.

Among the objectives inf the.Government of Mongolia exporting
of expanded perlite and perlite products has been determined.
This is not impossible but substantial obstacles have to be
considered. Perlite - being a very inexpensive mass product -

highly depends on the costs of transportation, so transportation

to great distances is uneconomical. There is no certain
information-on the perlite industry of China, but it is
possible that there will be demand for perlite in North-
China which is near the Mongolian border and ewporting from
Mongolia may be cheaper than transporting perlite to this

" k-115 filter-aid perlite: density: 80-140 kg/m3

flow-time: moore than 50 sec
percentage of floating parts: 0%




-18-

part of the country from the inner side of China.

The Soviet Union has a developed perlite industry with
centres in Ukraina, Armenia and in the environs of Moskow.
It is conceivable that South-East Siberian part of the
country can be a market for the Mongolian perlite. For
projecting export opportunities - mainly in respect of the
above areas - a valuable market research has to be conducted.

To make decision on the practical implementation of the project
is the task of the Government of Mongolia.

The investment - because of the relative low level of nationral
income - will greatly burden the national economy of the
country, but resulting substantial achievments in the

energy utilization, agriculture and food industry, may effect
the transformation of national economy of Mongolia - including
flat construction, tramsformation of -agricultural activities
and spreading plant cultivation. Thus - according to our
point of view - support of interntational organizations like
UNIDO and UNDP 1is required.




In Mongolia prior to the present work the utilization of

the perlite resources of the ceruntry was intensively investigat-
ed between 1964 and 1978 with the assistance of Soviet and
Czechoslovakian institutions. The following reports have

been made /which are known for UNIDO/ in that period:

1/ Report of VNIISTROM, USSR, Kraskov /1964/

2/ Report of Central Scientific Laboratory, Mongolia, Ulan-
Bator /1965/

3/ Report of Crgtestroi, USSR, Irkutsk /1967/

4/ Report of NIISMI, USSR, Kiev /1970/

S/ Report of f[echn oexport Foreign Trade Co., USSR, Kiev
/1913/

¢/ Report of Keramické Z&vody, CSSR, Mihalovce /1974/

7/ Report of Scientific Institute of Building Materials,
Mongolia, Ulan Bator /1976/

B8/ Report of Scientific Institute of Building Materials,
Mongolia /1977/

9/ Report of Geological Minstry of the Mongolian People’s
Republic, Eiligen-Bulak deposit, Ulan Bator /1977/

10/ Report of Scientific Institutie of Building Materials,
Mongolia, Ulan Bator /1978/

11/ Report ot Geological Ministry of the Mongolian People’s
Republic, Zamin-Ulan deposit, Ulan Bator /1978/

The Hungarian team leader had studied all the reports provided
/i., 3., 4., 5., 7., 9. and 11/ in the period of 3lst January -
l1ath February, 1990 in Ulan Bator, prepared works of the
Hungarian experts’ team in Mongolia and in the course of

survey on site made together with the Mongolian counterpart,
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a proposal has been elaborated for the most suitable site from
those investigated. Cold weather in winter time /15-30°C
below zero/ made it impossible to carry out any field work
/sample collection/ which was indicated by the Mongolian
partner by the first week of April.

The team of experts /Ede SOBOR, team leader, technologist;
J4dnos LINGAUER, geologist; Jénos PAP, expert of applied
technologies and economics/ carried out the necessary sample
collection on the sites, determined the adhesive humidity

of each sample, conducted negotiations with the organizations
concerned and collected all data reouired for economic
calculations.

Brief introduction of the geological situation of perlite
deposits in Mongolia

In the middle areas of Mongolia, County of Middle-Gobi
respectively vast vulcanic effusive formations can be found
in different areas originating from the Jurrassic and
Cretaceous periods, among them various types of vulcanic
glasses can be met connected with vulcanits with acid
composition,

These are perlite, vitrificated tuff with perlite and vitroclas-
ted tuff. Their expansions and thisness are varying to a great
extent from some decimetre to some 10 metres.

Survey and investigation of possible utilization of perlite
formations has been started in the mid 1960-ies. Upon some
affirmative results the geological surveys became more




intensive in the 70-ies and in the mid 70-ies thoroughful
geological investigation of two deposits was performed.
These are deposits in Zamin-Ulan and Eligan Bulak.

Perlite.deposit ino Eligen Bulak

In widest surrundings of this deposit geological surveys

with the aim to explore perlite formations had been executed
since 1964, In this area the low O0Ozunbain effusive rocks
of Cretaceous period /lyparite, andesite, andesito-basalt
and basalt/ are wide-spread.

2 are almost of

The ‘'vulcanic rocks deposited on about 240 km
horizontal arrangement, their greatest thickness is of

100-300 m. 50-60 per cent of the .wulcanic complex consists of
lyoarite. Among the lyparites vitorclasted tuff was found

in several places. This raw material had been examined and
qulaified according to different aspects cf utilization in

several Soviet research institutions for 10 years.

Different reports evidence that various problems occured during
the endurance test of the,samples examinded, often samples

of uncertain origin and inadequate quantity were iested.

The main purpose of geological survey performed in Eligen

Bulak deposit in 1975 was the following:

- sample collection of adaquate quantity for the purpose of
tests in industry; and

- determination of quantity of mineral resource.
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Juring the works 7 drillings had been deepened in total depth
of 139.3 rm /the depth of drillings varied from 15.9 to 24.0 m/.
Industrial sample of 2 t had been obtained by aggregating
drilling core samples.

On the basis of drilling survey the formerly problematic

stock calculation have been revaluated.

The raw material stock in this deposit - in respect of cate-
gories "8" and "C," - totals 736 Tm’- from which category "B"

bulks up to 532 Tm3.

This deposit can be found on 155 km from Ulan Bator and about
10 km far from the railway line. This deposit is well situated
according to transportation aspects, but it is not worth
further examining because of the mixed structure of raw ma-
terial /vitroclasted tuff mixed with perlite/ it is not
suitable for manufacturing perlite products determined among
objectives.

Perlite deposit in Zamin-Ulan

The deposit is located in the county of Middle-Gobi, 260-km
south-east of Ulan Bator, 65 west of the railway station of
Csoir. The nearest habitation to the deposit is the village
of Cagan Oelger in 9 km. '

In this region a large area is covered by formations of middle-
upper sedimentary, effusive complexes originating from the
Jurrassic period, among those perlite rocks can be explored
related to vulcanits with acid composition.

In this deposit a detailed geological survey was carried out
between 1975-77 in the course of which a large quantity of
perlite resources has been discovered with extremely huge
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research facilities and geological mapping of vast area.
Raw materials examined involve the following 3 types:

- perlite
- vitrificated tuff with perlite and
- vitrificated tuff.

This research resulted . mineral resources shown herebelow
as follows:

In category "B+C1 perlite and vitrificated tuff together:
5,636 Tm? from which category "8" 2,274 Im , category "C"

an additional 8,455 Tm3 was determined.

The most perspective part of this deposit is a cc. 50-70 meter
wide zone extending in south-west direction in the middle of
this area where pure perlite can be met.

South of this zone vulcanic lyparite can be found while north
of it vitrificated tuff with perlite and more north pure
vitrificated tuff occur,

Raw material of this zone is dependably determined by survey
facilities /prospect-shaft, graben, drilling/ the total
volume of the mineral resource is 1,106 Tm} in category "8
including

- perlite 928 thousand m>
- vitroclasted tuff

with perlite 127 thousand m3
- tuff 51 thousand m°.




The lowest limit of the stock calculation is the water level of
the soil which depth is ranging from 22,2 to 33,2 m.

Thickness crossed by drilling of the useful paw material is
arounc 11.5-30.4 m, in average 22 m.

The 1.7-meter average thickness of the covering loose sediment
is insignificant /ranging from 0.2 to 3.0 m/.

In case of a possible mine opening in the future there will

be no obstacle against mining.

Accordinyg to the present conceptions mineral resource determined
in the central zone could meet requirements of raw materials
for production of expanded perlite for 70 years.

Raw material explored in the most perspective central zone
of the deposit was sampled in details iIn order to provide
rock material required for examination partly on site but
majorily in Hungary. A total number of 16 pieces was
collected dependably representing types of raw materials
occuring in this area /see site drawing of sample collection
and sample list/.

Figure No. 3.demonstrates perspective view of the deposit
from North,




Fijurs o.2.: Zilijen-3ulak deposit

Fijure ilo.5.: Zamin-Ulan dzposit
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4.)

ELABORATION OF TECHNOLOGY FOR THE PROOUCTION OF THE
DETERMINED PROOUCT ASSORTIMENT

Previous examinations _

Previous technological experiments described in reports

provided were aimed at production of so-called perlite gravel
with big graine size, big mass density domesticated in the
Soviet Union.

This work has a great significance in producing of goods
substituting keramzit, however, it considerable differs

both in its technology and character of the product from the

one aimed to realize. The Article C of Terms of References,
i.e. "Technology” of contract no. 49/149 which is the basis

of present work summarizes requirements as follows:

APPLICATION BENSITY MAX.GRAIN SIZE
kQ/m’ mm
Losse insulation 60-80 1.5
Cement-bound perlite 80-120 2.0
Masonry mortar 80-100 2.0
Rendering meortar 60-100 2.0
Partition walls 80-170 2.0
Acoustic units 80-120 2.0
Pipe-line thermal insulation £0-100 2.0
Amelioration of soil 80-130 5.0
Filter-aid material 35-50 0.3
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Among the most valuable for this purpose /largest quantity,
repectively homogenic/ deposit of Zamin-Ulan /Report

of Geological Ministry of the Mongolian People’s Republic,
Zamin-Ulan deposit, Ulan Bator 1978/ materials collected as
samples were expanded with and without pre-heat treatment
at 15-60 sec intervals of expansion and density between
540-1480 kg/m3 was determined. Expanding equipment used in
the laboratory did not meet the principle of equipment

used in industry for similar purposes. Obviously, we had
to.start from basis completely different from the previous
surveys declaring those as being correct and proper ones,
however, those surveys were done with consideration of
other aims.

Examinations covered by present report

According to the described above and also thoroughness of

the sorvey we concentratedthes activity on the deposit of
Zamin-Ulan. For our examinations we have collected samples
/except ZM 14/ from those research fields /grabens, drillings/
where samples of previous examinations had originated /see
Sample List as Annex 3/.

Adhesive moisture content of the samples, jointly collected
with the Mcngolian counterpart /Dorshsuren chief geologist,
Scientific Institute of Building Materials, Ulan Bator/

from locations stipulated in Sample List, was determined
directly upon sample collection in the laboratories of
Scientific Institute of Building Materials, Ulan Bator.
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Each sample was divided into two parts and tha smaller parts
were delivered to the laboratories of AL-MED-SZIKKTI in
Budapest, where the following parameters have teen tested:

raw perlite

- chemical composition

- thermal analysis

- adhesive and bound moisture content

- granulometric composition after grinding
- density

- milling, specific surface

- moisture content after pre-heatment

expanded gerlite

- granulometric composition

- density

- milling

- ineffective content /proportion of grains not expanded/
- compressive strength .

Examinations have been made on the basis of Hungarian Standards,
i.e. M3Z no 1829872 - 79, : :
1452 no 16011 - 87
11532 no 16015 - 1988
and also those of COMECON i.e. ST no 5066.
Results of the tests are summarized on the page 34.




Survey evaluation of perlite samples and fields of application

Expansion tests made in the expanding kiln of the laboratory
of the Department for Heavy Clay and Insulating Materials

of SZIKKTI have unambigously shouwn that perlite samples
collected from the deposit of Zamin-Ulan are expandable,

the optimum expansion can be reached in case of water content
of 3.5-4.5 per cent.

In 5 cases samples are classified in the category of "Light
raw perlite”. These are:

Zu-4
Zu-9
Zu-10
Zu-15
Zu-16.

Parameters gained during the examinations of these samples are
promising /average value/:

Bounded water content after drying 5.3%
Specific output 11.1 m>/t
Grain size distribution 0-1 mm 53.5%

1-4 mm 46.5%
Compressive strenght at 40% compression 5.54 daN

/as to Microbrouk/

According to data the expanded product made of this perlite
rock can be used for building purposes.
fFine fraction /0-1 mm/ derivable from the total stock




comprises nearly the half of the whole production that can

be

a/

b/

c/

d/

e/

utilized for purposes as follows:

production of cement-based heat insulating mortars. _In
Mongolia with the exception of perlite all the components
for this are at disposal /cement, blust, chemical

additives for super plastisizer purposes/.

fFiness of the fraction facilitate both manual and mechanical
applying of wall insulation.

for loose filling-up insulation /core insulating/ for.
double-layer brick wall structure. /In this case fine

fraction should be hydrofobized wiht silicon oil./

production of clay-bounded heat insulation moulds of medium
heat resistance /450-700 °c/.

production of partition wall board units.

floor insulation of heat insulating perlite mat.

The rougher fraction /1-4 mm/ can be applied for the

following purposes:

a/

b/

production of perlite concrete for light floor insulation,
manufacturing of heat-resistant insulating concrete blocks
with special cements,

production of water-glass or plastic bounded acoustic
sound insulation units for false ceiling on wall coveriny.
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In 9 cases samples could be classified in the category of
"Heavy raw perlite ore”. These are:

Zu-1
Zu-2
Zu-5
Zu-6
Zu-1
Zu-8
Zu-11
Zu-12
Zu-14,

Since specific weight and dead content of samples Zu-12 and
Zu-14 were shown so high, we took them into consideration to 3
limited extent during evaluation. /They can be used

only mixed with Zu-5 after a pre-heatment at 360°C./.

Parameters listed above regarding these samples are formed
as follows /average/:

Bounded water content after drying 5.6%
Specific output 7.0 m°/t
Grain size distribution 0-1 mm 62.0%

1-4 mm 33.2%
Compressive strength at 40% compression 10.0 daN

As these data show these properties are more disadvantageous
from the point of view of expandibility as those in case
of the previous 5 drilling samples.
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These parameters could represent advantage for utilization of
perlite in the field of agriculture. Considering its qeoclogical
age perlite resources are elder than those in Europe which
means a disadvantage from technological aspects, as it

requires higher flame temperature and consequently higher
specific energy consumption, but it is advantageous if

applied in agriculture owing to favourable values of three
important parameters such as:

- specific weight
- grain size distribution
- compressive strength,

Electronmicroscopic tests have shown also the thick cell-walls
thus being also an advantage.

These characteristics prove both long lifetime and mechanical
resistance of the expanded perlite that could be adopted

for those fields of application and climatic and soil
circumstances of Mongolia. The average specific surface of
product based on BET nytrogen adsorption method is

L - 0.43 - 0.5¢ m?/kg.

It also corresponds to European perlites and thus compared

to specific mass unit it shows moisture adsorption character
of 3-5 kg adsorbed water/kqg of expanded perlite. 8y this

it is able to improve water balance of soil significantly.

Results of chemical analysis /oxide analysis/ show
that samples contain a large quantity of magnesium-oxide,
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potassium-oxide, calcium-oxide, titan-oxide and ferrous/III/-
oxide components to the detriment of their A1203 content.
Proportion of elements listed above is higher than those

in European perlites. These features give a preference to
utilization for agricultural purposes, calcium and magnesium-
oxide /Ca0 and Mg0/ have good effect - within certain limits -
for plant structure. Potassium-oxide improves sap content

of plant, while titan-dioxide advantageously influences

the immune system of plants. Of course, it is generally
specific for perlite that these elements are able to be

solved out from expanded perlite grains slowly, in directed
way, continuously and to be absorbed in the plants’ root

after releasing. By the improvement of moisture balance

these features could result accelerating of plant development
and improvement of average yield.

Filter-aid perlite can be gained from further grinding fine
fraction of expanded perlite. This procedure is protected

by know-how supplied by the manufacturer of the perlite
expanding kiln., Final products must have given grain distri-
bution and specific surface. Fine fraction usually occurs

as a waste material of the production so processing of it
could improve rentability of the production.

Samples of Zu-3 and Zu-13 were not expanded. This fact has

no importance from the point of view of the mine since

Zu-13 coincidences with the line of limitation and Zu-3 falls
outside,




SUMMARY TEST REPORY

-

Raw perlai¢te Expanded perlite

Sign of ‘water content [Femperature} Water content [Specific| Dead Measurement Measuremen Evaluation
Sample after drying pf dehydra-| after dehyd- Weight Content |on expansion pn breakagg of raw

fe of Toste [ rarien BY Hungaria

Standards
m % °c m % g/l m %

2U-1 4.63 200 3.45 126 5.0 10.87 8,27 heavy r.p.
2U-2 9.60 250 4.11 173 15.5 6.86 4.26 heavy r.p.
2U-3 18.12 300 4.71 not expanded
2u-4 5.64 200 3.87 89 2.5 15.35 6.48 light r.p. '
2U-5 13.44 300 4.44 165 6.2 4.%0 5.72 heavy r.p. Y
2U-6 7.51 230 3.75 142 6.0 9.10 4.73 heavy r.p. '
2U-7 10.27 250 3.81 202 39.0 5.87 2.44 heavy r.p.
2u-8 5.59 200 3.66 128 6.5 10.26 10.17 heavy r.p.
2u-9 5.74 200 4.20 98 6.0 13.96 4194 light r.p.
ZU-10 4.92 200 3.85 81 4.0 16.48 24.05 light r.p.
2U-11 5.17 200 3.56 131 4.0 10.44 4.32 heavy r.p.
2U-12 11.60 280 3.67 230 38.0 5.07 4,12 heavy r.p.
2U-13 16.43 300 3.80 not expanded
2U-14 13.32 300 3.67 365 54.5 3.09 2.97 heavy r.p.
ZU-15 5.59 200 3.66 102 4.0 13.35 14.13 light r.p.
2U-16 4.87 150 3.99 89 4.0 16.53 12.51 light r.p.
EB-1 4.18 105 4.18 164 44.50 7.28 4.70 heavy r.p.
EB-2 3.47 105 3.47 305 67.0 4.41 4.71 heavy r.p.
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Remarks to the Table "Jummary Test Repcrt”™ on the

page 34,

r.p. = raw perlite

g N L T R g

viall temperature: 1660 °c

Summary

The final results of experimental expansion show that

from the aspects of utilization methods the stock meets

the raw material requirements., The results of derivatographic
tests indicate that water-pass necessary for expansion
proceeds at 250-400 ¢ temperature range. This supports

the results of expansion as the mass-loss diagrammes

show an intensive water-pass from 25a6°¢ temperature range
which gives dving force to expansion.

The results of tests demonstrate reasonable parameters both

for purposes of building industry, agriculture and food
industry. Since - demonstrated by the results - the quantity

of expanded perlite suitable for agricultural purposes probably
exceerdls the projected quantity, it is worth considering

this field for agricultural utilization.

In practice some less advantageous results may be antici-
pated compared with the ones reached in laboratory tests.
However, this difference does not influence significantly
the proper and adequate use of tested perlites for speci-
fic purposes.




4.1.)

TECHNOLOGIES RECOMMENDED

In elaboration of technologies main features of the site,
labour available and climatic conditions have to be taken
into consideration.

In the environs of the Zamin-Ulan deposit the nearest settle-
ment is in akout 9-10 km far which is called Cagan-Delger.
Because of the poor energy supply of the settlement and

of great distance from the deposit the costs of construction
would be high, so it can not be taken into consideration.
Cagan-Delger can be a communication and catering basis only.
Thus energy demand of the mine has-.to be minimised. This means
that constructing the preparation works here will be not
practical. The only mine and a transitional storage facility
are to be constructed at this place and energy demand will

be met by using diesel generator. As to our cpinion climatic
conditions make possible production during 7 and half months
/from the middle of March to the end of October/, thus
machines, vehicles have to be used for other purposes in
winter time, or the required maintenance works, repairs
followed by special storage have to be arranged.

Transloading

For transloading the mining prodocts from trucks into rail-
way wagoons a transloading facility is to be constructed

at the Choir station which at the same time will serve as
storage facility and will equalize the different rate

of truck and railway transportation.




Preparaticr plant

The preparation plant would be constructea connected to the
expansion plant to be set up on the site demonstrated on
figures no. &4 and 5 belaw.

Figure Ho.4:_ The site of preparation and expansion plants
at Nalaik
/from mine~side/

Figure Mo.5:The .site of perlite expansion and preparation

plant at Malaik
/from the road- and railway-side/
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At this site energy, public utilities, road of transportation,
railway and labourtr force can be ensured. Taking into
consideration the climatic conditions we do not plan operation
of the preparation plant from the middle cf Oecember till

the end of February. For the sake of ensuring continuous
operation of the expansion plant storage facility for the
quantity proportionate to the temporary closing down is to be
secured.

The annual capacity of the mine, transloading facility and
preparation plant is 20,000 t, which enables increase of
the capacity of the expansion plant - now determined in
87.000 m3/year.

The expansion plant and the auxiliary equipment will be
located in 3 work-shop, heating of which can be solved thus

ensuring operation all the year.

Surface mining plant

1. Production technology and selection of machines

Main aspects of selection are as follows:

- initial data determined in article 2.

- required capacity, distance of transportation, reliability,

- mobile machine system,
- development characteristics of upper bed and the raw
material.
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2. Production quantity and capacity of the mining plant
The parameters are as follows:

Mining product required for the

preparation plant 20,000 t/year
Factors effecting the raw material

production are:

- moisture content: initial data max. 6%
data of the
end-product max. 0.4%

- production, storage, transportation

loss /on the basis of data from

the literature/ max. .21%
- dust-shield loss for the complete

technology 3%.

Description of mining technology

Mining 1is performed .at two levels. At levels designed for
mining rock-chopped breaking will be arranged depending cn
the hardness of rock.

The following levels are to be designed in the mine:

Level Height /m/
0 -
I 1.5-




Slump angle of mine-wall will be 70° or. 90° in case of
waugh perlit development.

In case of unfavourable rock conditions the slump angle will
be decreased to an extent stipulated by the the chief
technical manager-in-charge.

During planned mining perlite development can be performed
at one level and dead rock removal at the other. 8oth types
of breaking areperformed by explosion and rock chopping
depending on the hardness of the rock.

Formulating of drill holes can be executed by drilling
machine of type BUOHLER. The BIHLER type drilling machine

is erected onto a light steel structure with 3 tyres, and

is operated by compressed air. The drilling machine requires
a mobile compressor of 550 m3/hour capacity and p=6 bar
pressure.

Orilling in the useful material is performed downwards..
Qead bands are exploded separetly by using explosion holes
drilled downwards or in horizontal level.

For explosion paxyte-catridge of 100 and 1000 g and bulk
ando or in 1000 q package is used.

Starting the explosion material is performed by using equipment
of RKG type or electric cap type PAG.
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The exploded useful or dead material is loaded on truck of
type KAMAZ by excavator type BRYOT X422, Then useful material
is transported to a transitional storage facility /on west of
the mine/ while dead material is delivered to the eastern
part of the mine.

Height of the refuse dump is 12-15 m. Around the dump warning
sign-boards have to be set up.

Rock-chopped breaking is expected to be 30+40% of total
production,

Type of machine is KOMATSU D 155 A-1l.

Working by the machine on an area slope-angle of which exceeds
25° or incline angle of which is more than 35° s forbidden.
The maximum angle of cross-inclination can be 15°.

The edge of the site bordering the mine-yard and the ramp of
dump is to be marked out by a barrier of lm height and 2 m
width.

The machine pushes the material already loosened by explosion
or rock-chopping by its push-plate to the constructed

barrier thus getting through the mine-wall and forming an
other barrier there,

At the bottom of mine-wall within the territory of the . mine
loading and other handling activities are allowed to be
performed on 10 m distance from the normal projection of the
machine at mine-ys~n oron distance equal o the height of
the mine-wall,
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Safety requirements of mining

Mining may be executed on the basis of actual technical
development plan.

The supervisor engineer has to ensure that all the technological
stipulations and safety requirements be met.

The technical development plan - rapart from the main
parameters of production - has to contain the following

data:

Maps

Production losses

Occured mining demages during the planned mining activity
Porar content

Mouldering danger
Orainage

Communication and lighting

Other health care provisions

NV O NN BN e
L]

Latour-safety training.

Machines required for the operation of mine

Excavator: BROYT X42 EL /Norwegian origin/ 1 pc
Orilling machine: BHOLLR TKD 2/35 /Austrian origin/

1 pc-
Compressor: 0K-660 /Czech and Slovak origin/l pc
Truck: KAMAZ of 10 t capacity /frum USSR/

3 pcs

Rock-chopping machine: KOMATSU N 155 /Japanese origin/ 1 pc
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PERLITE PREPARATION PLANT

TECHNOLOGICAL OESCRIPTIQON

Crushing, middling, drying.

Raw perlite of 0-600 mm grain size is delivered to the covered
loading mill by truck type KAMAZ., The loading mill is
equipped with a 280 mesh breaking grid thus rock of greater
grain size has to be bumpered. Loaded perlite is put through

a feeding vibrator screen from the loading mill to the
jaw-breaker then crushed into 0-60 mm grain size to the conve-
yor. Material separated by the vibrator screen passing round
the jaw-breaker is getting to the conveyor as well.

Perlite fracture on the conveyor is put through the switch-shute
to one of the feeding tanks and .through one of the feeding
vibrators to one of the breakers executing post-breaking.

fFrom the gravity chute perlite broken to 0-5 mm size is put

on the conveyor then through the throw-off end to the
cylindrical drier. Oried perlite will get to the vibrator.
riffle located under. the discharge work of the cylindrical
drier, then is put to the transloading conveyor.Through the
throw-off end of the conveyor the material is put onto the
elevator then delivered to the bumping table.

Taking into consideration the strict regulations of environment
protection, technology considers requirements of both the

flue gases and dust control at the work-site. fFor this 2-phased
intensive dedusting system, cyclon..plant for dedusting

and heat-resistant sack dust filter have been installed for
dedusting of flue gases, from which filtered flue gases
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are exhausted throughventillators to a chimney of 36 m height
and then pushed to the air.

Post-breaking and bumping plant

Material broken into 0-5 mm size is conveyed to bumper on the
top level of the work-shop. The bumper is of double-section,
and is equipped with steel screens of 2.5 and 1.6 mm ..
#2.5.mm grain set of the bumper is put onto 2 pieces of
cylindrical breaker operating as a continuous post-breaking
system. The closed circule of grinding and bumping is
supplemented by the conveyor and the elevator passing the
broken material back onto the screen of 2.5 mm,

The product of 2.5-1.6 mm size of the screening equipment.is
an end-product which is directly put to the storage bin.
The lower product pushes the material to the loading mill

of the second bumper through the conveyor. The second bumper
is equipped with screens of 1.0 and 0.5 mm size.

Both the middle product ard screenings are put to the storage bin
no, III and IV as end-products.

Ceneral dedusting of work-places and delivery points is ensured
by 1 piece of intensive sack dust-filter of JET type, throughn
which filtered air is transmitted to the air through the
chimney on the top level by ventillators.

A horizontal long conveyor Will be built-in under the storaqe
bins delivering tne keen-bumpeted perlite to the first

vessel of the perlite expansion plant through a slant conveyor.
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Location of architectural facilities

Location of facilities is to be arranged according to the

drawings.

Main technical data of facilities

Building for raw material passing

- internal area:

- basic area:

- cubic space:

- numter of levels:
- building height:
- web height:

7.50 x 5.50-m
30.25 m?

454 .6 cm

2 /+2.20; +6.30/
+11.60 m

+14.70 m

Building for middle breaking

- internal area:

7.50 x 5.50 m

- basic area: 41.25 m2
- cubic space: 589.8 cm
- number of levels: 3 /+8.50; +7.65; +3.75/
- building height: +12,.50 m
web height: +14.30 m
Building for electric switch-gears
- internal area: 4 x 8.27 m
- basic area: 33.0 m2
- cubic space: 70.0 cm
- roof height: 4.5 - 3.1 m
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Environment protection

Technological planning meets the requirements of provisions
of environment protection and air pollution in force.
There was no reason for deviation from the provisions.

After technological installation there will be 1 dust emission
source at 30-50 m height./for flue gases/. Permissible
dust emission of limit value of category is as follows:

E= E_xK

£ 1xK

g = 0.7 x 100 x 0.8 = 56,0 kg/h

c= 56 x 105/24 x 10°/ = 2330 mg/h

Technical data of dust emission source

Height: H= 35.8 m
Diameter: @ 1280 m/m
Quantity of exhaust air: 2 x 12,000 m3/h =
= 6.6 m}/sec
Air velocity: 5.18 m/sec
Dust load expected: ' 2650 kg/h = 110 g/m}
Dedusting efficiency: 99.9%
Permitted exhaust dust concentration: C= 2330 mg/m3
Calculated dust concentration: C= 125 mg/m3
Separator: 2 pieces of IF-JC 50/3-2
type INTENSIVE FILTER
Surface: 2 x 175 m2
Manufacturer: VEMTIFILT Hajdundnids
Material of filter sack: NOMEX NX-RA-V 600 H+S
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The most up to date dedusting equipment available at present
guarantees dedusting %0 appropriate extent.

Material delivery points are connected to the technological
dedusting system, cross section of pipes and air quantity

of which are adequatly calibrated.

In case of maintenance services or break-down dust protection
of the workers is to be ensured.

For this purpose the dust filter respirator is to be used. .
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PERLITE EXPANSIOM PLANT

Perlite expansion plant joins the raw perlite preparation
plant at a level of +8.40 m after leaving the mixing conveyor
located under the storage bins containing 4 different
fractions of the prepared raw perlite. Raw perlite mixed in
reasonable manner for perlite to be prodgced during expansion
is passed to the preheatment drum where required adjustment

of the bounded water content of perlite is executed.

Dehydrated raw material passes tc the furnace area through
a feeding hole located on the side-wall of the shaft kiln,
where expansion is performed from downwards by the help of
heat transmitted by an oil burner. The expanded material

is put to the separation cyclone, where it is distributed
according to different sizes, then is delivered to the
storage bin of ernd-products from where it g2ts to the sack-
feeding equipment.

Sacks full of perlite are then loaded on pallets, forming
bulks and the bulks are delivered to the store-house by
electric-driven hand-car.

A perlite grinding mill can be installed between the
cyclone and the storage-bin of the end-product for produ-
cing filter-aid perlite, However, it 1s not necessary
since 2000 m3_filter-aid perlite per year can be extracted
from the dust-separator,

The complete technology of the Austrian Perl Mineralstoff
GmtH, St. Polten have been chosen, which meets the required
capacity. This is the most energy saving system among the
known types of equipment, its separation accuracy is good,
and can ensure operation at higher temperature than that of
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the routineprocedure.

Basic data of technological equipment

Type of equipment is PEA -650 HP .,
The parts of the equipment are as follows:

Shaft-kiln for perlite expansion: /Type PEA-650 HP/

Expansion capacity: about 8-30 m3/h depending on the quality
and grain size of perlite.

Expansion temperature: maximum 1200 Oc.

Fuel demand: 10-25 1/m3 of extra 1light fuel oil
calorific value of which is 10,200 kcla/kg.

Maximum hourly oil
demand: 250 1/h.

Built-in electric
capacity: 50 kW /221/380 v, 50 Hz/

Inclined tubeo preheatment kiln: /SRV 450 type/

Permeability: cc. 2t/h raw perlite
Temperature: 200-350°C

Specific enerqgy

demand: cc. 25 kg/h extra light fuel oil
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Fuel equipment: /type PEA-650 HP/ for the expansion kiln

Pressure: 2-3 bar with constant calibration
-
' Energy demand: see Shaft-kiln for perlite expansion
plant

Viscosity of fuel at
the burner : cc. 1.5 bE

Pressure demand of
air mixing: cc. 0.3-0.4 Nm>/Kg.

Radial ventillator of air necessary to burning

Delivery capacity: cc. 76 ijtmin.
Total pressure "

difference: 20 mbar
Operating motor:

capacity: 5.5 kW
revolution: 2800 r/min
voltage: 220/380 V
frequency: 50 Hz

form of set up:8 3
method of
protection: IP &4

Electric switch-box

Built-in equipment are as follows:
- self-control system, 220 V
- automatic contrel equipment, switching is performed
according to - DIN 4787/88, 220 V




- electric wire-system unit with signal instruments
and operating elements

Separator of high-capacity /type PEA-650 7Y/

Main dimensions: 1090 mm x 5280 mm
Cooler ‘of free fall /type PEA-650 MK/
Main dimensions: 600 x 600 x 1100 mm

Ventillator for cooling air /Type PEA -650-AXU/

Air capacity: cc. 4200 m3/h
Motar capacity: 0.55 kW
Revolution: 1400 r/min
Voltage: 220/380 V

Cellular cut-off unit /Type PEA-650-7S/

perating motor: 2.2 kW - chain driven type

Ventillator for cooling air /Type PEA-650 AXU/

fFree-exhaust axial ventillator
Air capacity: cc. 4200 m3/h
Motor capacity: 0.55 kW

Revolution: 1400 r/min
Voltage: 220/380 V

l Free-exhaust ventillator
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References of the outlined perlite expansion equipment
are as follows:

Pieces

1. Perlite GmbH, St. Pdlten, Austria 4
2. Bational Ore and Mineral Co., Hungary 1
3. Wittersdorffer und Pegauer Zementwerke

Pegau 2

Wittersdorf
4, Steierische Montanwerke A.G.

Bad Aussee
5. Schmidt und Co. Wopfinger Kalkwerke 1
6. Saudi Suspended Ceiling Col. Ltd.,

Saudi Arabia 1

/Further 9 kilns are in the phase of order./

|
l Leoben




PLANT FOR MORTAR ANDO FLASTER MANUFACTURING

TECHNOLUGICAL OESCRIPTION

Basic materials are delivered to the site by tankers and .are
put into storage tank by using pneumatic method.

Chemical additives are transported to the site in sacks and
lifted to the level of chemical tank by the help of elevator.
Determination of characteristical data of both the basic
materials and chemicals is performed by electronic measuring
devices. The determined materials are homogenized by mixer,

and are distribtuted into sacks by sack-filling equioment.

The sazcks are put onto pallets and are delivered to the store-
house by manual fork-1lift, The plant is opersted
automatically by process-controll. The coordinastor of processes
monitors the manufacturing process from the centre by

the help of signal and controll units located on the controll-
Hoard. The plant is ecquipped with devices for technological

and environment dedusting thus being totally dust-free.
Capacity: 25.C00 t/year

' Conditions to be ensured

l. Electric connection: Voltage: 380 V/50 Hz
Capacity: 400 KVA
2. Compressed air supply: Pressure: 6 bars
/without re-feeding/ Capacity: 200 Nm}/h
Nluality: oil-free

3. Delivery of basic material is executed by tanker suitable
for pneumatic method of delivery.
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PLAMT FCP PARTITIOM WALL MAMUFACTURING

Parameters of plaster-perlite partition wall-parel

It can be usec for separating living-areas and constructing

partition walls /see Annex/.

The main parameters are as follows:

Basic material: plaster, perlite and water
Dimensions: 333 + 2 mm x 500 + 2 mm x 80+lmm
Weight: 15-18 kg/nanel

Bending strength: 1.5 MPa

Fire-resistance limit: TH) 1.5 hour

Parameters of basic materisls

- Technical parameters of plaster have to meet the cequirements
of standard 0OIN 18180.

- Technical varameters of perlite /type Pl/ are as follows:

Loose agnlomeration: 80-120 kg/m}
Nominal grain-size: 0.5-2.0 mm
Rate of fractions under

0.32 mm < 20 mass per cent

Rate of fractions between
1.0-2.0 mm > 15 mass per cent
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Dead material content: {5 mass per cent
Temperature of application: 860°c
Imflamable

Technolaogical description and data

vimensions of work-shop necessary for the installation of
manufacturing line are54 x 9 m, minimum inside height is

3.4 m with minimum 1 piece of door of 2.5 x 3.0 m size on one
of the longitudinal frontages.

The end-product storage-house equipped with drainage system,
is covered with concrete. Its dimensions are 50x75 meters

for storing bulks - loaded on pallets of type EUR /size
800x1200 mm/ covered with sintered folie - during the 14 days
of post-solidification.

Transportation of basic materials can be executed by road or

railway tankers. In case of railway transportation extraction
is performed by extracting bridge and fluidization transpor-

tation device.

Basic materials will be stored in metal silos of 94 m3 volume
in case of perlite. Powders are put to the measuring and
mixing unit by the help of screw conveyors. Material mixed
with water is forwarded to the moulding system through a
homogenizator where 2 pieces of impression beam operating
facing each other and equipped with profiled impression

sheets aqaqlomerate the filled-in mixture into partition-wall
units. The just agglomerated units have to be kept in

ageing equipment for 3 hours, requiring no artificial drying
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/energy consumption/.

Transloading of walling elements onto pallets of EUR type
followed by packing into sintered folie will be performed
in the collecting and packing unit.

The manufacturing line is controlled by a free-programmable
electronic system.

Bulks packed onto pallets are delivered to the store-house
and transportation vehicles by manual fork-lifts.

In order to re-utilize the waste materials and defected panels
resulting from the manufacturing of the partition-wall panels
they will be crushed intc grain-size easy to handle and will
be stored in metal silos. According to practical experience
the quantity of these materials is cc. 3-5 mass per cent.

Energy demand

The main parameters are as follows:

Forced draft network: 0.9 kPa pressure
9 Nm}/h

Electric capacity demand: 120 kv

Industrial water supply: 70 1/min

LP-gas demsnd: 3.6 kg/shift

Lavourforce demand

6 persons-manual worker Plus

2 persons supervisors are required per shift,
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Manufacturing capacity

The moulding equipment mouldes 18 pieces of partition-wall
panel in every 3} minutes.

Operating in 2 shifts and calculating 870 minutes of effective
working period the capacity will be as follows:

/870 min/3 min/ x 18 pieces x 0.5 m x 0.333 m = 869 m2/ 2 shifts

Capacity of the manufacturing equipment in case of 2 shifts
is 869 mzlday.
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Figure Mo.6: Partition-wall panel requiring no artificial

drying

_Bending strength: 1.5 MPa
Fire-resistance

limit: T,) 1.5 h
Mass: ~ 15-18 kg
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MANUFACTURING JOINT ANO CEMENTING MORTAR

For the erection of partition-wall panels into walls

joint and cementing mortar made of special gypsum-mix is used.

Producing this special powder-mix is performed according

to the following:

8asic materials

The mixture consists of the same gypsum as that used

during manufacturing partition-wall panels.

Moge “than 98% of this mixture consists of gypsum.
Proportion of other additives is so insignificant that

it not necessary to construct a separate storage device for
it.

Technological data

For the installation of the mixing plant a building of

60 m? basic area and 16 m inside height is required,
and shall consists of 2 levels.

The gypsum is stored in a metal silo of 290 m .

It is delivered to the measuring unit by a screwconveyor
than to a powder-mixing equipment through a chute.

The other additives are delivered here by manual manipula-
tion. The mixed powder will bte passed to the measuring
packing unit where distribution into sacks is performed.

Enerqy demand

Compressed air network: 0.9 MPa




-60-

Electric capacity demand: 12 kW

d. Labourforce demand

3 persons-manual workers plus

1 person Supervisors

e. Manufacturing capacity

The capacity of the plant is 10 t/shift.
/This capacity is enough for twice as much quantity of
partition-wall as offered for the partition-w2ll panel

manufacturing machine./
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Description of buildina structures

tEarthwork:

Foundation:

Steel structure:

Roof :

Roof covering:

Guter coating:

Ocors and windows:

Ventillation:

Trench excavated to the load level.

Made of monolithic bulkhead and unit pier

according to the foundation drawings.

Supporting structure manufactured according
to unit drawings, situated on angle frames
in each 1level, struted by wind-brace in
each level and of hot-rolled section
ensuring support of the technological
equipment at the same time.

Rolled section steel beam covered with
corrugated iron.

Aluminum trapezoical corrugated plate.

Aluminum trapezoidal corrugated plate.

Doors - made of steel plate,

Wincows - with double glass, of belt-system
setting in, fixed to the steel structure.

In 3 routine way, using balance-windows.
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IMPLEMENTATIO!N SCHEDULE

1. Raw, gravel mining product

The followinqg activies are required for the out-put:

1.1. Creation of the mine, designing the mine-
site 3 months
Company responsible:
Consultant-engineers

1.2. Procurement of mining, transporting
and service equipment 6 months
Company responsible:
Contructor

1.3. Set-up, arrangement and putting
into operation of the site buildings 2 months
Company responsible:
Contractor
The expert of UNIDD
Consultant-engineers

1.4. Construction of the transportation road 4 vieeks
and railway transloading point
Company and persons responsible:

Constractor
The expert of UNHIDO
Consutlant-engineers




1.5. Ensuring railwy transportation 2 weeks
Cumpany and person responsible:
Contractor
Mongolian Railways Co.

Customer

Raw perlite prepared for expansion
The following activites are required for the out-put:

2.1. Technological designing 3 months
Company responsible:
Consultant-engineers

2.2. Manufacturing steel structure in Mongolie
and supervising the designers and key-
personnei 2.5 months
Company and perscns responsible:

Contractor

2.3. Procurement of machines 6 months
Company responsible:
Contractor

2.4. Implementation of construction works 6 months
Company and persons responsible:
Contractor
Consultant-engineers
txperts of UNIDNO
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2.5. Erection of technological equipment for

2.6.

receiving raw material, drying and preparation
Company and persons responsible:

Contractor-

Designers, technology suppliers

Experts of UHIDO

Trial run

Company and persons responsible:
Contractor

Designers

Technology suppliers

Experts of UNIDO

3. Expanded bulk perlite

3 months

2 weeks

The following activities are required for the out-put:

3.1.

3.2,

Technological designing
Company responsible:
Technolsay supplier

Manufacturing steel structures in Mongolia
and supervising the designer and key-
mounters

Company and persons responsible:

Contractor

2 months

3 nonths
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3.3. Procurement of machines 6 months
Company responsible:
Contractor

3.4. Implementation of construction
works 6 months
Company and persons responsible:

Contractor
Experts of UNIDO
3.5. Erectien of perlite expansion plant S months
Company and persons respaonsible:
Contractor-
Technology supplier
Experts of UNIDO
3.6. Trial run 2 weeks
Company and persons responsible:
Contractor

Technoloqy supplier

Experts of UNIDO
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4. Cypsum-perlite partition-wall units
The following activities are required for the out-put:

4.1. Technological designing 6 weeks
Company responsible:

Consul tant-engineers

4.2. Procurement of machines 6 months
Company responsible:
Contractor

4.3, Implementation of construction works 6 ronths
Company and persons responsible:
Contractor -

Experts of UNIDO

4,4, Erection of partition-wall and cementing
material manufacturing plant 4 months
Company and persons responsible:
Contractor
Technology . supplier

Experts of UNIDO

4.5. Trial run and training 2 weeks
Company and persans responsible:
Contractor

Technology supplier

Consul tant-engineers
Experts of UNINO




5. Pre-manufactured, perlite-base, dry mortar and
plaster mixture

The following activities are required for the out-put:

5.1. Technological designing 2 months
Company and persons responsible:
Consultant-engineers

5.2. Procurement of machires 6 months
Company responsible:
Con tractor

5.3. Implementation of construction works 6 months
Nompany and persons responsible:
Contractor

Experts of UNIDO

5.4, Manufacturing steel structures 2,5 months
Company responsible:
Contractor

5.5. Erection of technological equipment 6 months

Company and persons responsible:
Contractor

Technology supplier

Consultant-engineers
Experts of UMIODO




5.6.

- 68 -

Trial run and training

Company and persons responsible:
Contractor

Experts of UNIDO

2 weeks
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OF EXPRESSIOMS AND PHRASES

adhesive water content

annegling loss

bound water content

cell wall

dehydration

dead material content

rate of expansion

floating part proportion

flow time

grain size distribution

gross dry mass

gross wet mass

chemically not bound water to be faound
in perlite rocks ( mine humidity ,
moisture etc. )

loss of mass of perlite rocks due to
loss of bound water when heating up
to annealing temperature

chemically bound water in perlite
rocks

solid frame between the pores of
expanded perlite

decrease of bound water content of
raw perlite

portion of not expanded perlite

rate of multiplication of volume of
perlite grairs in the course of
expansior.

proportion of filtering aid materials
floating during filtering

period uncer which 100 ml water ( in
13.3222 Pa vacuum, through a sieve of
40 4m holes ) overpasses a suspension
of 70 ml filtering aid material

number of pieces a raw perlite grain
splits into during expansion

total weight of fully expanded perlite
and the pattern together ( dry perlite)
total weight of wet raw perlite and
the pattern
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beavy expanded perlite - expanded perlite with density over
150 kg/m°
heavy raw perlite ° - rca perlite from which expanded perlite

with density over 100 kg/m3 can be
reached under specific conditions

light expanded perlite - expanded perlite with density uncer
100 kg/m3
light raw perlite - rav perlite from which expanded perlite

with density under 100 kg/m3 can be

reached under specific conditions
loose censity - censity of not expanded perlite
medium expanded perlite

expanded perlite with density between
100 - 150 kg/m°

net dry mass - fully dried raw perlite witout pattern

pre-heatment drum - equipment to decrease or eliminate the
adhesive and bound water content of raw
perlite

specific surface - normal surface of unit weight of
material

solid density - density of perlite reached by vibration

or shaking , i.e. compacting till

constant velume
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DRAW OF DEPOSIT WITH SAMPLES 1:2000

f4 O

Tuff
Tuff with perlite

o3 drilling

So sample
stockpile in
cathegerie ,.B”

L profile “J Liparit

Perlite

*¢ Xsuuy




|
l - 74 - annex 4.
l SAMPLE LIST
l |Sign of Segment Location of Sample Type of the Rock
Sample Collaction
' ZU-1 II. Graben, North of Drilling Perlite (black)
6.
2U-2 II. Graben, North of Drilling Tuff with perlite
49.
l 2U-3 II. Graben, from the side of Tuff
shaft 76.
ZU-4 III. From South end of Graben Perlite
3JO m North
ZU-5 III. From North end of Graben Tuff with perlite
10 m Souia
' 2U-6 III. Drilling 46. Tuff with perlite
2U-1 III. Drilling 2. Tuff with perlite
l Drilling 5.
ZU-8 III. Drill 'ag 5. Perlite (grey, a bit
globular)
2U-9 XI. Drilling 44. Periite (dark greenis
' grey-black)
ZU-10 VI. Drilling 32. Perlite (dark areenis
grey, partly globular
l Zu-11 VI. Drilling 32. Perlite (reddish)
2U-12 ‘ VI. Drilling 38. Tuff with perlite
l Z2U-13 VI. Drilling 50. Tuff
ZU-14 VI. Marmot-hole, 60 m East- Tuff
l North-£ast of Drilling 50O.
ZU-15 X. Drilling 39. Perlite (black, stron
ly globular)
' ZU-16 X. Drilling 137. Perlite (black)
EB-1 From the deposit explored Tuff with perlite
' EB-2 "o Pieces of perlite
taken out
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l Adhesive water content of perlite sawples

collected in Mongolia

i

! omle Tea S o M deemiion Mhaive

l mass mass mass content

i g £ g £ 0

l ZU- 1 630 2052 2052 1372 0 0
2U- 2 686 2052 2030 1344 22 1,6

l ZU- 3 682 1890 1850 1163 40 3,4
2U- 4 508 1910 1910 1402 0 0

. -5 518 1515 1478 260 37 3,85

l ZU- 6 666 2115 2100 1434 15 1,05
“U- 7 722 2175 2142 1420 33 2,32

l 2U- 8 497 1440 1440 943 0 0
z2U- 9 485 1910 1910 1425 0 0

' ZU-10 590 2026 2026 1436 0 0

I ZU-11 603 1650 1653 1055 0 0
ZU-12 618 1600 1580 962 20 2,08

I ZU-13 608 1766 1725 1117 41 3,67
2U-14 460 1201 1180 720 21 2,92

' 2U-15 642 2041 2041 1399 0 0

' ZU-16 177 1213 1213 1036 0 0
13- 1 357 1222 1212 855 10 1,17

l EB- 2 650 2295 2295 1645 0 0

i

i

i

|
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Fezo3

less on
yoution

Zu-1

Zu-2

Zu-3

Chamicel analysis cf the mongelicn pertite

.

ZUu-6 Zu=-7 Zu-8 ZU-% Zu-10 ZU-11 Zu-12 ZU~13 Zu-14 ZU-15 ZU-16 EB=-1 EQ-2

3,24 2,10 0,31 3,03 1,41 2,67 2,32 3,Cs 3,3C 3,34 3,27 1,85 0,83 1,69 3,44 3,31 2,99 2,99

0,25 0,87 1,12 0,30 0,88 0,48 0,47 0,29 c,23 0,25 0,26 0,el 1,15 0,88 0,26 0,22 0,23 0,13

13,29 12,68 11,64 13,08 12,46 12,92 12,65 13,25 13,20 13,18 13,24 12,54 11,62 12,33 13,04 13,31 12,27 11,93
71,19 68,47 65,05 70,45 65,37 869,35 67,33 70,65 7C,4? 71,11 70,97 67,05 €% ,83 66,03 70,73 71,17 73,85 74,53
¢<0,10 <0,10 <0,10 <0,10 0,10 <¢0,10.¢0,10 <¢0,10 ¢0,10 <¢0,10 <0,10 ¢0,10 0,10 ¢0, 10 <0,1l0 ¢o0,10 <¢0,10 +0,10
4,89 3,89 1,85 4,73 3,12 4,58 4,28 4,61 4,63 4,87 4,80 3,50 2,52 3,34 4,53 4,76 4,54 4,92

0,95 1,62 2,97 1,15 2,72 1,12 1,17 0,89 0,90 0,92 0,92 1,66 2,03 1,57 1,07 0,87 0,60 0,52

0,18 0,18 0,16 0,18 0,17 0,18 0,15 0,18 0,18 0,19 0,18 0,13 0,15 G,17 0,1le 0,19 0,11 c,1l

1,11 1,07 0,63 1,08 1,15 1,12 0,86 1,02 1,11 1,17 1,13 1,17 Q,72 1,10 1,14 1,06 1,00 1,01

4,88 9,34 15,27 5,21 12,73 7,60 10,€2 £,04 5,96 5,31 5,24 11,26 1€,15 12,90 5,62 5,14 4,65 3,82

5 %5uuv
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DERIVATIOGRAPRICAL TESTS

Samples collected from the Eligen-3ulak deposit are
interesting from the noint of derivatographical tests.

In case of sample EB-1 no serious exothermal and endothermal
reactions have been noticed when heated.

In case of sample EB-2 about 50° and 300% the derivatograph
shows substantial decrease in the mass of the sample, which
is probably in-connection with the water discharge. A slight
exothermal peak can be noticed around the temperature of
650-75PC connected with the oxidation reaction of ferrite.

A practical «connection can be observed between the deriva-
togramme and the expansion capacity. Crystalline bound wat:.r-
content of the expanded perlite escapes between a temperature
range of 180-350%:, showing a sutstantial endothermal /heat-
absorbing/ peak in the derivatogramme.

This can be extremly monitored in the case of the following

samples:

2u-1 320%
7U-4 3109%
-6 320%
V-1 300% /a2 small quantity of natural crystal water/
Zu-3 310%
Zu-9 300%C
Zy-10 3207
2u-11 310° ¢
2u-15 300%
2u-16 310%
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This evaluation of samples is in conformity with the results
of the expansion tests and indicates that vitroclasted

tuffs from samples ZU-2, Z2U-3, ZU-13 and ZU-14 - showing no
expansion during the laboratorial expansion tests -

loase their minimal bound adhesive-water content on the
surface only and the bound water escaping on low temperature
will give insufficient power to the expansion.

In the diagramms of derivatograph in case of all the samples
a slight exothermal peak can be monitored between the
temperature range of 600-750% being in connection with the
oxidation reaction of FeO /ferrite Il oxide/ of the sample,
i.e,:

4 Fel + 02 = 2 F8203

which confirms FeO content found during oxidation analysis.

Results of the laboratorial expansion tests are confirmed
by the derivatographical tests as well.
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ELECTRONMICROSCOPE TESTS

The following conclusion can be drawn from the ekctronmicroscope

tests /see photos /:

a/

b/

c/

d/

The presumption that expanded perlite-graines of large
specific surface, middle aggregation density and high
strength are developing during expansion have been proved
agdain. On the pictures magnified. thirty three times,

the grain-sizes are of 1-3 mm, This - 1s a characteristi-
cal size for the perlite for agricultural use.

On pictures magnified three hundred and thirty times

it is well noticable that the grains are well-expanded and
unbroken, that is they have not been exploded and their
round shape almost everywhere is noticable. On the surfaces
those fractures, clefts can be seen where water vapour
escaped.

Thus it can be stated as well that a closed-cellular
perlite can be produced by an adequate dehydration and
expansion method for which expansion equipment of PERLITE
GmblH of Austria is suitable,however, technological tests
are required.

in pictures magnified eleven thousand times the thickness
of cells /walls/ can be seen, which is cc. 0.8-1,3 um in
every case. This also certifies the excellent poss;bility
of agricultural utilization, as tne ~2tzi.al is high-
resistant to direct mechanical effects.
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/Compared to perlite deposits in Europe where thickness
of cell-walls is O.l-O.S/um./

e/ By proper grinding perlite suitable for filtering can be
produced, as cells will break in a way where cavernulous
and spiky particles occur to ensure the required filtering
effect.
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ECONOMIC ASSESSMENT
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ECONOMIC EVALUATION

The COMFAR software was run with the available data provided
by the Mongolian counter-part, However, as the attached daua
sheets show the programme run is not evaluable as the Mongo-
lian economy - the taxation,investment, credit etc. system -
is not a market-oriented one, thus COMFAR is based on market
conditions. No firm terms and conditions prevale on amortiz-
ation, value of land, taxation, inflation etc. Therefore the
results of programme show unreal terms and conditions.

Due to the above reasons economic evaluation was prepared
with the available data, estimates, international comparative
prices. In some cases the Hungarian experience and practice
of investment in the same field was taken into consideration.

The transportation costs were not calculated as the ones via
the Sowjetunion are unpredictable due to some expected

increase in prices and changes in rates of exchange.

When preparing the calculations the following rates of exchane

were taken into consideration: 1 USD = 64,36 HUF
1 USD = 10,50 ATS
1 USD = 6,00 MNT

The capacity of the mine and the preparation plant is much
higher than the on of the expanding plant. Should a second kiln
be erected and operated, the capacity of the expanding plant
could be doubled which would lead to a considerable decrease

in specific investment costs. In case of installing ene kiln
only, the raw prepared raw perlite can be subject of export.

As 3 conclusion it may be drawn that the most important field
of perlite utilization would be the agrilculture, first of all
green-houses, producing vegetables and fruits.
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When setting up a plan of implementation it 1s proposed to
put the agrilutural field on the top of priority as perlite
can be directly used without investment of further processing.

Further processing units are also not needed for the production
of the most required perlites for the building industry.

The detailed economic calculations can be find in the following
pages. As a final conclusion it is to be stated that expanded
perlite can be manufactured under the world market price in
Mongolia.
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Summary of investment costs

1.) Mine and preparation plant 5.209.660 USD
2.) Perlite expanding plant 980.650 USD
3.) Partition wall prod. unit 687.582 USD
4.) Glue mat. unit 92.736 USD
5.) Mortar - plaster prod. unit 1.666.78&8 USD
Total: 8.637.372 USD
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I. Prposed investment costs of the project

in US Dolilar

Amortization
Item Denominaticn Invest.costs %/y costs/year
1.) Mine and preparation  5.209.660 399.681

plant
1.1. Mine equipment 1.245.900 8 99.6172
1.2, Transp. equip. 295.200 8 23.672
1.3. Prep.nlant equip. 2.205.000 8 176 .400
1.8, Energy suppl: 178.400 8 14.272
1.5. Erection 771.600 8 61.728
1.6. Building, road, 34.960 2 700
1.7. tngineering 83.600 2 1.672
1.8. Training 32.600 8 2.608
1.9. Miscelannecus 27.900 8 2.232
1.10. Reserve ( 12 % ) 334.500 5 16.725
2.) Perlite_expanding 980.650 65.104
plant

2.1. Expanding equipm. 454 .580 8 36.370
2.2. Energy supply 80.000 8 6.400
2.3. Erection 141.000 8 11.280
2.4. Building, road 150.000 2 3.000
2.5. Engineering 20.000 2 400
2.6. Training 20.000 8 1.600
2.7. Miscellaneous 10.000 8 800
2.8. Reserve ( 12 % ) 105.070 5 5.254
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' in US Dollar
Amortization
l [tem Denomination Invest.cost %/y cost/year
i Partition wall 687.542 50.694
prod. unit
. 3.1. Part. wall equipm. 432.930 8 34.634
3.2. Energy supply 30.000 8 2.400
I 3.3. Erection 42.000 8 3.360
3.4, Building, road 10.000 2 200
l 3.5. Engineering 25.000 2 500
3.6. Training 14.800 8 120
3.7. Miscelanneous 60.000 8 4.800
l . (know-how)
3.8. Reserve ( 12 % ) 73.612 5 3.680
]
' 4.) Glue mat. unit 32.13¢ 7.163
to_partition wall
' 4.1 Glue. mat. equipm. 61.770 8 4.980
4.2 Erection 6.180 8 495
l 4 3 Training 4.850 8 388
4.4 Miscellaneous 10.000 8 800
' (know-how)
4.5. Reserve ( 12% ) 9.936 5 500
l 5.) Mortar-plaster prod. 1.666.784 47.933
unit
' 5.1. Mortar-plaster equip. 650.000 8 5.200
5.2. Energy supply 130.000 8 10.400
l 5.3. Erection, training 90.000 8 7.200
5.4. Building, road 497.200 2 9.944
5.5. Engineering 66.000 2 1.320
' 5.6. Miscellaneous 55.000 8 4,400
(know-how)
' 5.7. Reserve (12%) 178.584 5 8.929




W T UE D B B GE W B S M & G0 &h e . GF D aE e =

- 142 -

I1. Prupased op2ration costs of the project
in US Dollar

). Labour costs Costs of salary/year
ITtem Prod. unit Shift Ng. of empl. per persgn per year
1.) Mine 1 11 1.200 13.200
2.) Transport 1 5 1.200 6.000
3.) Preparation 2 44 1.200 52.800
4.) Expanding pl. 2 15 1.200 18.000
5.) Partition wall 2 16 1.200 19.200
6.) Glue mat. unit 1 4 1.200 4.800
7.) Mortar & plasterl 1.200 7.200
Tetal Labour costs: 101 1.200 121.200
2. Energy costs

0il Petrol Electricity
Item "Plant unit costs unit costs unit costs

1.) Mine, prep. 8,5kg/t 20.000 701/t 4.770 4&45kWh/t 30.000
2.) Transport 801/t 5.450 1kWh/% 667
3.)  Expanding 12kg/m> 144.000 80KWh/h 12.960
4.) Partit.wall 0,5kg/h 3.840 120kWh/h 19.440
5.) Glue mat. 12kWh/h  1.944
6.) Mort.&plast. 400kWh/h 64.800
7.) Internal trans. 1.000

Total energy costs: 167.84C 11.220 129.811

Prices: o0il 0,80 MNT/kg
elec 0,20 MNT/kWh
petr.1,00 MNT/liter
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3. Materials, additives and auxiliary materials

Raw material

Additives

Spare parts

cca. 100.000 USD per year

( this figure may not be defined more
precisely because the receipts were not
provided by the owners of the know-hows)

cca. 70.000 USD per year

cca. 180.000 USD per year
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III. Proposed procuction parameters

Mine: six months
Prepar. plant: eight months
Expanding plant: 300 working days
Partition wall pl.: 300 - " -
Glue mat. plant : 300 - " -
Mortar & plaster : 300 - " -
plant

2.) Production capacity:

Mine and prep. plant : 20.000 t/y

Expanding plant : 90.000 m3/y

Partition wall plant : 26.000 m2/y

Glue mat. unit : 3.000 t/y

Mortar and plaster plant : 18.000 m3/y
IvV. Manufacturing costs of expanded perlite

( without taking into consideration the further processing
costs related to mortar and plasters, partition wall etc.)

Amortization: 464.785 USD
Salaries and wages: 90.000 USD
Energy: 218.327 USD
Additives: 25.000 USD
Spare parts: 100.000 USD
Total: 898.112 USD per year

Production of expanded perlite: 90.000 m3/year
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Specific production costs: 898.112 USD/year 3
= 9,98 USD/m

90.000 m>/year

Average taxation : 30 % 3,00 USD/m}
Profit : 5 % 0,50 USD/m’
Ex works price of expanded perlite: 13.48 USD/m}

For comparison the expected price level of different kind
of perlites in Hungary in 1991 are herebelow:

P 1 type expanded perlite 18,00 USD/m3
P 2 type expanded perlite 11,70 USD/m3
P 3 type expanded perlite 13,30 USD/m3
Filter-aid perlite 46,00 USD/m°
Agro - perlite 22,00 USO/m’

—-—---—---M--l
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ECONOMIC EVALUATION

The CIMFAR software was run with the available data provided
by tne Mongolian counter-part, Howover, as the attached data
sheets show the programme tun is not evaluable as the Mongo-
lian economy - the taxation,investment, credit etc. system -
is not a market-oriented one, thus COMFAR is based on market
conditions. Mo firm terms and conditions prevale on amortiz-
ation, value of land, taxation, inflation etc. Therefore the
results of programme show unreal terms and conditions.
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I ------------ B EReee e COMFAZ 2.1 - TESCO COMSULTING ENSINEERING €D.. BUCSSEST -—--
Froductiaon costs for produc tyriding glant, foreign
l Year: | Yeur: 7 Yeir: 3 Yeir: 4 Tour: § Year: S
0.500 0.3 0.509 [ X~ 0.0 G307
0.0 8.0 5.009 0.20¢ 0.63 [ RY]
c.9%0 0.9 0.000 9.08 6. 003 6.30%
0.099 6.0 8.%00 0. 003 3.0 G. M3
6.0 0.0 6.99 0. 005 Q.60¢ 0.960
0.049 0.500 0.960 0.0 A3 ] .22
l b1 4 U 0.9¢% 4.909 0.0 0.730 u. M) 0.0
fazzery averhedds Loiiiiinninnnnn. 0. 006 0,005 6.009 ¢.0%0 0.530 0.005
ecttatal faziory costs 0.8 [ 5] 6.004 0.9 0.65% 0.0¢2
l tharaof varigdte ............ . 9.020 0.63) 0.000 0.039 0.000 0.00¢
FE2 1 S 1AL 0.6¢0 0,005 6.00% 0.5 0.5633 0.600
arrkatieg, disiridution tagirect .. 6.000 0.0%3 0.200 0.060 0.0 0.5¢9
therasf variadle coeiiiiiinnnn., 6.000 0.560 0,000 0,003 ¢.500 [ RAD
l totai tefore depr, and interests ., 0.50 0.000 0.000 0.0¢5 0.50 0.090
total defars intarests 102,40 102,659 89.450 76.200 7o, 200 15.330
l tnterests ... ... ...l 0.900 0.0% 0.000 9.000 0.60 0.000
totai pragacticn cost 102.6%) 102,879 89,470 18,209 78.2%) 15.3&0
thereas variable ......... . 3.000 0.500 9.060 0.000 9.008 8.309
tatal iahour i3F tab, prod, cozti . 0.600 [ R 0.000 0.009 0.5 9,604
dez-eciaticn horae by praduct ..., 07,607 192,530 85,409 18.29% 76,399 15.330
' Year: 7 Year: B Year: ¥ Yeir: 10 Year:1 Year: 12
rie 32b2rizt (¢ H ¢, 098 6. 300 0.00% 0.600 0.990 0.623
ras piteria! igtherd 0.%00 0.000 6.000 0.000 0.%09 0.099
abiiities .. .......... 6.000 0.000 0.000 6.0 0.000 0.099
erergy 0.0605 0.4% 0.000 0.000 0.6 0,609
lasoer .. 0.005 0.699 6.000 0. 000 0. 900 0.000
REAMGATE toetiieeriiiriine,. ¢.5u0 .00 0.000 9.009 0.5 0.099
I SHITES 5.00% 0.045 0.0 6.9 0.95¢ 899
factzry g ir ... 0,004 0209 0.600 0.000 3.09% 0.009
suttatal factory cogts L., 0,609 LL90 0.900 0,000 0.000 8.062
I thereo! variabla 0.000 0.00 0.000 - 3,000 0.(30 0.60%
ddniaretration Lo, 0. 600 0.5 0.90% 0.000 0.065% 0,005
sirveting, distribation indirect |, 5.%3) 0.90% 9.090 C.o00 0,090 0,093
thereaf virtahle 0.0% 9,005 0.040 0,090 b.907 3,007
l total hefsre fa5r. 1ad 1aterests .. 6.900 0.000 0.000 0.000 0,900 0.909
total before interests ........... . 13. 380 7.480 0.900 0.000 0.090 0.009
l interests ............ 0.000 0.000 0.000 0.000 9,900 0.689
totsl production cost ........ 13,750 7.480 0.000 0.000 0.000 0.000
thereof varisdle ............... 0.%0) 0.000 0.000 6.000 0.000 0.000
total labeur (of tot. prod. cost! . 0.000 0.000 0.000 0.000 0.000 0.000
depreciation borne by product ..... 15,380 1.680 0.000 0.000 0.000 0.0%0
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---------------------------------------- - COMFAR 2.1 - TESCO CONTLLTING ERSINEERING CO., BUTAFEST ---e-
Froduction ‘costs for productgrading plint, foreiga

Yeur:1! Yeir:1$ Yeur:1$
fiw datenial ffirst) Lol 0.005 0.960 0.4
rawosateryal (athard oLl 4,000 0.4¢2 [ R
F1333 24T T, 0.603 0.000 0.963
[T 12 N 0.000 G.30 0.000
latenr oo, 0.660 0.004 0.%30
eaintzrgnze ... 0.000 0.00¢ 0.000
- L 0.090 0.5 0.90¢
fackary averteads Loiiieeiiiaa.. . 0.600 0.000 0.00%
sabtola! factory zests aveennn.. .. 8.000 0.606 0.000
theres? veritabla coivvvnvecnnenen. 0.000 0.0 0.509
L1313 R 3e s LI IO 0.9%0 0.02) 0.6
aacketing, distrilcticn indirect .. 0.9 0.009 0.033
thereaf variadle covvnviiviireernen 0.009 0.000 0.000
tatii befsce depr. and iaterests .. 0.000 0.0 0.0
t3til befare 1alerests ............ 0.000 0.000 0.000
interests cvveverririnnonnn. cerens 0.9 g.¢c00 0.000
tatal preduction cast ....... 0.009 0.0%9 0.000
therazt variable ...ooeol...o.., e 9.000 0.0%¢ 0.608
tetil IsSzur (3f tob. pred. cast) . 0.0¢% 0.090 0.000
deprecialian horne By product ..., 0.999 0.2 0.0u)




Yeir: ! Yeir: 2 Yeir: 3

[ i) 0.590 0.7¢3

[ R 0.9%06 0.502

98,509 ‘4,000 195,693

5.6 125.00 175,800

105,900 175.000 235,000

azintamenss ... [ . 350,600 356.60 330.0¢0
L 200.009 209,000 200.000
factory cverbeads .. 250.09 250,090 230.000
sebtotal factery costs ..., reonee 1064, 300 1240. 300 1416.700
thereof virtadle ,..... veveserrunan B30 449,500 816,700
adstaisteabion .......io..l..ll . 130,000 330,000 330,000
rirkating, distribation indirect .. 403,000 430.%00 400.000
theraaf variasls teetareestenarenes 0.%09 0.000 0.060
1794, 300 1970.500 2145.700

voes 1569.90¢ 2145.100 2322.300

.............. [ 0.0¢5 0.000 0.000

tatal prodection cost ....... verren 1969.900 2145.100 2322.3%0
therasf wariabls L oiiiinin.l., 26%.300 §40.560 815,709
total latowr (ot tot. prod. cast) . 335,600 425.900 495.209
depracisting Sarnz by sradect ..... 172,650 175,600 175,600
Yeir: 7 Year: 8 Year: 9

rdw zateriz! ohyest) L, [ J) 1.000 1.900
ram a3terisl (sthor} 0.9% 0.000 0.0%0
stilitize L 230.6%9) 280,000 280,005
elersy L., 230,500 239,000 254,009
laYur ..., . 359,000 359,000 156,000
Failmange 380,599 350,002 356,099
LT L tevese 200,050 200. 099 204,000
factory cvarkeaze 250,000 259,002 250,600
sudtoldi Filtey costs .....,...... 1881, 000 1831.002 1461.009
theress Lorrin: 861,000 €61, 900 881,000
I IRIRAIFLT 336,000 330,069 335,009
parketing, ZistriSutygn trdirect . 409,009 §00.000 400,09)
therenf werianle L 0.4G6 0.090 0.099
tetal tefare 220, and 1nterests 211,000 411,099 411,000
total beiore 1aterests ,........... 255,800 2330.800 2475.000
interests ..,...., ververseaes . 0.000 9.000 0.000
total producticn cost ............. 2586, 600 2330.800 2475.000
thereaf varyable IR T T T T YT TT P, 861,000 881,000 881.000
total ladaur (of tot. prod. cost) , 800,000 400,000 400,000
Sepreciatisa dorne by praduct ..... 175,800 119.800 84,000

6.809

0.€630
82,009
225,609
315000
350. 000
20,00
259,900
1532.900
792.900
330. 050
400.900

0.009

2322.900
2498.509
0.00%
2498.59
792,500
385909
175.400

Year:1¢

1.000
0.0%0
280,000
239,609
350,010
350.000
200.000
250,500
1881,000
831,097
339,000
459,960
0.090

2475.000
0.000
2475.000
881.000
600.¢00
84.000

Yeir: §

1.6

0.202
2897
132,600
330, 02
350.000
08,500
339,095
1581.000
381,805
330,050
439,960

0.¢00

11,062
2385600
0.000
2536.409
261,639
850,009

175. 800

Year: ]!

Lo

0.600
50,009
230,000
339,009
320.000
299,960
256,040
1581, 003
821,000
330,009
490,009

0.000

2475.000
0,090
2473, 000
881.060
600.000
84,000

250,003
380900
I8, 0

L 800

1621, 006
331,609
339 60
406,000

0.09¢

2585800
0.900
2526.409
831,500
809,899
172,83

Year: |2

1,600

0.500
280,609
239,000
359,000
350,000
209,853
230,540
1681.60
£81.043
330,000
409, 300

0.¢20

227,600
0.000
2427, 000
881.000
30,000
18,000
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-------------------------------------------------------------------- CCFRR 2.1 - TESCO CONSCLTING ENGINCEZING 0., BUBRPEST -----
Froduction costs for productyridizg rlaat, iscal

Year:!: Yeir:id Yaar:1§

1,099 | i

0,00 g.:00

255,899 280,450 285,860

5009 259, 6i 230005

RAEN L2 350 6 195,590

350503 359.505 330,500

20,000 20,660

136,709 236,060

1651, 009 1431.062

881.903 681.000

138.559 135.000

wnirketiag, 2:striduties ndrract .. 409.000 409,000
theres? vaniadle covviniiinnn..n.. 0.34) 0.000 6.0
411,999 2810990 411,600

tatal beicre 1aterests ............ 2811.059 FUEN ] 411,000
waterssts . ......... ceeverrinnans 0.0%0 0.000 0.9¢9
tata! greduction cost ............. 280100 211,600 241,590
theresi variadle ............. . 881,605 831.040 831,609
tetal Ishzer (ef tot. pred. ¢ 805,009 800,060 809,006
ceprelisiian horne by groduct ... 0.0 0.203 0.003
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T e e COFAR 2.t - TESCO CONSULTING ENSINEERING C0., BUDAFEST -----
Froduction costs far productepaeder, local

-
Yaur: | Year: 2 Year: 3 Year: 4 Year: § Year: &
l 0,00 0.904 0,000 0649 ¢.C00 0.009
0.0 0.000 0.0¢2 G009 0.040 0.9
§0.000 249,000 30,609 6.590 0.504 0.659
105,96 280.000 35,99 0.000 0003 0.0
I L S 133,009 $03. 300 51.000 0.0 0.009 0.00¢
Jga.en 335, (00 380.000 385,00 180,009 383,600
360, 600 360,903 300.0490 00,000 00,500 309.960
tactery cverkegds 390.9¢2 340,000 340.¢00 3140.996 136,900 340.¢20
l scbtotal fictary cocte Loall....... 383,009 1748.09¢ 1136.000 1020.9%9 1626, 0638 1025.000
theraaf variadle .. 343.009 925.000 116.000 0.004 0.600 0.000
adsinistration ...oovvuvnne...... §20.000 430,006 430.090 430.000 430.009 £30.000
serieting, distribetion indirect .. 730.000 739.000 750.600 730,600 730.000 733,090
thereo? variadle .oovevnnnnnnnn... 6,909 0.00¢ 0.000 0.000 0.000 0.000
total befare depr. and interests .. 2348000 3129.000 2335.000 2200, 00¢ 2200.000 200,000
l total before interests ............ 25433.00 3129690 2315.000 2200.090 2200.00% 220,600
interests ... ........ 0.¢00 0.009 0.000 0.900 0,309 0.04%
tetel graduction cost ............. 2548.000 3128.004 236,000 2200.060 3209, 640 2200.900
theresf varrazle Lol 333,600 928.600 116,006 0.000 0.409 0.000
tetal Rabour (of iot. srnd. coety 742,000 $73.030 §41.000 596.500 318,009 590.069
cepreiaticn Seene by praduct ..., 3.990 €.000 0.060 0.2 ¢, 6.000
Year: 7 Year: 8 Yeir: ¢ Year:10 Year: 11 Year:1?
l riw 8atzrial 9.000 0.000 0.000 0.000 0.000 0.00¢
riv aites:;l 0.009 5.0 0.000 0,000 0.030 0.00)
utilitias ............. 0.900 9.000 0.000 0.96¢ 0,020 0.40
e;ners/ cennnnn.. Cererereranes .. 0.000 0.909 0.060 0.000 0.300 9.500
l Liboer oo, [N 0.000 0.5¢0 0.000 0,000 90,600 0.050
L R 2 Lo 350. 009 389.006 380,000 180,009 380,003 384,900
LH 22 R 360,696 360. 006 309,090 300 990 300,00 300,050
factory averteads 343,000 349,008 340,600 340,600 140,000 140,000
I subisla) factsry costs ........,... 120,009 1923. 099 1020, 060 1020.009 1670.000 1620.000
theresf veriazle .....,.. . 0.000 0.990 0.000 0.000 .000 0,000
Wnnistration .., 435,000 430.000 430,000 436,000 430.000 439,000
sarieling, drstridetian indirect .. 750.007 750.69¢ 730.000 750,600 750,069 756.000
thececi variatle ..oovvnn......., 0.099 0.000 0.000 0.600 0.099 0.900
tolal befare cepr, and inberests 2200, 009 2200. 009 2200.009 2209.000 2200000 2200, 009
l tstal tefore interests ............ 2200.43) 2200. 000 2200.000 2200, 000 2200.000 2200, 000
interests ....... vererene 0,009 0.000 0.000 0.000 0.000 0.000
total production cost ............. 2200,000 2209, 000 2200.090 2200.000 2200. 000 2200.000
thereof varsable ............ 0.000 0.000 0.000 0.000 0.000 0.000
total lataur tof tot, grod. cost) . 390.000 390.000 590.000 390. 000 390,000 599.000
Sepreciaticn borne by product ..., 0,000 0.000 0.000 0.60% 6,009 0.960
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-------------------------------------------------------------------- COMFAZ 2.1 - TESCO CONSULTING £)SINEERINS C0., BUBAFEST -----
Froduction ccsts for productspader, lical

1eir:il Yeer:1d Year:!S

[ZTI 1S N £ 104 11 IO €560 RG] 0.0
fdm sztercel izvhar)l Lol G.0%) 0.0%% 0.050
0.95¢ 0.9¢0 0,000

R 6. 100 6.300

G009 6.002 9.060

380,600 333,949 399, 600

2 T e 306,099 360.6no 3"1 3400
faztory cesehesie ... .. 340.060 142,500 340,620
sudtatal faziery costs Liieann..... 1020050 1022604 1628, 695
theresi virishi: .. 0.000 0.%09 0.004
adarnistration |, eenes 430,660 430,630 430.0600
sarkating, distribution indirect .. 759,009 750,007 730,009
thereaf variatia coiieieal.., 0.009 0.500 ¢.000
totai baicre desr. and intesests .. 2209, 600 2200.009 2200.900
tebsl before interests ............ 229,000 2200, 909 2200.000
interasts ........ rererrrresnan. 0.000 0.000 0.000
total preducticon cost ..a.....n.... 2299, 000 2200.000 22090.009
theresf variasle .ovevnnnns..... 0.000 9.090 9.000
tstal labour €of %zt pred. cost) . 390,002 359.900 393,900
capreciition borre by praguct ..... 0.999 0.099 0.000

VR Bl I B B B =
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----------------------------- - COMFRR 2.1 - TESCO CONSLLTING ENGINEERINS £0., BUDAPEST ~----
Froduction costs for productyradisgplant, forsign

Year: | Year: 2 Year: 3 Year: & Year: 5 Year: 3
raw taterial Girstl .. 0.000 0.5¢9 0.%00 0.0¢0 0. 00 0.003
raw adterial fatrer) ..., .00 0,00 0.000 6.0 0.9 0.003
13112411 SR 0.000 0.0 0.000 0.000 6.900 0.000
BIETIY veeerrnrrenerarannennss 0.0 0.000 0.000 0.000 0.030 0.009
L1 L1 0.690 0.909 0.000 0.000 0.3G0 3.00¢
asintensace ....... . 0.600 0,000 0.000 0.000 0.009 0.089
1.1 14 S cereerans 0.9%0 8,600 0.9%00 0.090 0.009 0.09¢
factory overbeads ........ 0.%40 0.000 0.000 0.900 0.04) AG00
subtatal factory costs ..... 0.040 0.000 0.000 0.000 0.060 0.004
thereat variable vovvvvvevivnnenen 0.000 0.079 3.000 0.000 8.000 9.000
advinistration oooe.ee... 0.000 0.00¢ 0.009 0.000 0.000 0.600
sarketing, distribution indirect .. 0.600 0.000 0.000 2.0 0.000 0.000
thereai variadle soverenrnnrinennen 0,009 0.900 9.009 8.000 0.000 0.000
tatal before depr. and interests .. €.000 0.000 0.000 0.600 9.000 0.000
total defore interests ............ 102,600 102.600 89.400 76,200 16.200 15.340
interests ........ 0.0%0 4,000 0.000 0.660 0.000 G.000
total production cost ............. 102,600 102800 89.400 756.200 76.260 15.340
thereaf variable ...ovvvveernnnn. . 6.000 0.000 0.000 0.0¢0 5.1¢ 0.000
total laboer (of tot. prod. cost) . 0.099 0.000 0.000 9.000 0.0% 0.00¢
depreciaticn borne by prodect ..... 102,600 102,09 89. 409 76,260 75 29i 5.350

Year: 7 Yeir: 8 Year: ¢ Year: 10 Year:!! Year:12
raw saterial (first} .............. 0.000 0.600 0.000 0.00( 0,060 0.600
raw raterial (stherl ....ocevennnn. 0.90¢0 0.0 0.009 0.060 0,000 6.000
(1331121 SO . 0.009 0.090 0.00) 1.100 0.000 0.00
BABMYY vvvurrrinennns 0.005 8.6¢0 0.00° PN 0.000 0.000
11 Ceerenas 0.¢00 6. 0090 6,069 0.00¢ 0.009 0.000
paintenante ........ ceveereriieans . 0.000 0.000 0.000 0.000 0.690 9.00¢
10 T 9.009 0.090 0.09% 0.000 0.9 0.999
factory overhedds ...uvviiiinnn.., 0,000 0.590 9.000 0,509 9,000 0,009
subtotal factory costs .....ia... . 0,699 0.%00 0.006 0,050 0,649 0.0%%
thareof viriabiz voiveinnnniinnnnas 0.000 0. 000 0.000 0,600 0.0609 0.0
asinistration ......uvee.... 0,330 0.509 6.009 0.9% 0,600 9,400
sarketing, distribstizn jadirect . 0.0¢0 0,000 0.020 0.000 [RVR] 0.0
theresf wariakle ............. 0.000 2,000 8.000 0.990 9,300 6.504
total defare depr. and interests 0.000 9,800 0.000 0.900 0,000 9,000
total befere interests .......... 15.360 7.480 0.000 0.000 0.000 0.60¢
interects ......... i 0.600 0,000 0.000 0.000 0,000 And
total production cost ............. 15. 350 7.480 0.000 0.000 .
thereof variable ..........v0vvvese 0.000 0.000 0.000 0.000 0. - J
total Ledour ‘of tet, nred, cost) , 0.000 0.000 0. 000 0.000 0. . 0.000
depreciation borne by product ..... 15,380 7,480 0.000 0.000 0,000 0.000
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-------------------------------------------------------------------- (GAFAR 2.1 - TESCO CoMsULTIN: ENSINEERING (0., BUBAPEST -.---
Froduction costs for produc teritng plant, foreign

T
»

Tear:13 Yeur:14 Year: 15
rém giteriii trirse, 0.503 0.5 ¢.005
raw satersal fother: ..., ... .. ¢.000 0 w3 LRD)
stilatres oo 0.3 0,005 0.500
] AU 0.093 0.000 %.000
labaar ..., 0.290 9.009 0.00¢0
aaintenince 0.000 0.900 0.009
SPUFES L., 0.000 0.00% 0.000
factory averhaads ... 0.609 0.000 0.0M)
suststsl factory costs ............ 0.009 0.0 0.009
thereaf variable .................. 0.000 0.0909 0.609
Hamstration ... 0.000 0.09¢ 0.6450
sarketing, disteitutios ingirect ., 0.600 0.009 0.0%0
thereof variadls ......... 0.000 0.80 0.0390

0.009 0.900 0.490
tatal before interests ......... . . 0.000 0.000 0.000
interests ............ 0.000 0.008 0.009
total producticn cost ,.......... . 0.500 0.400 0.004
thereof variable ............... .. 0.000 0.009 0.600
tetal labour ici tot. prod. coct! 0.090 0.090 0.000
depreciation bzrae by predect ..., 0.000 6.209 0.6
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- COMFRR 2.1 - TESCO CONSHLTINS TMGIMEER!INS (0., BYGAPEST -----
Fraoduction costs for productgrading plaat, lecl

Year: 1 Year: 2 Yeiar: 3 Year: & Yeir: § Year: &
raw paterial {irett 0.309 0.500 0.7%0 0,9¢0 1.90¢ 1009
raw 23tzria] fcthar L. 0.003 0.9 0.002 0. &0 9.0 0.4%00

B4.0% 140.690 198,000 252,064 280. 900 830,003

75. 600 35.000 175.00¢ 225.00% 250,00 250046

105,093 175.000 245.02) 315.000 350,00 355069

150,03 150.090 330.000 350.009 353,000 150,009
cpares 290. 602 200,849 200,900 200,600 200,069 203,009
Factzry cvesheads ........ ceereeenn 250,900 230.60 250.006 239,000 250,000 250,006
sudtotal factary costs ..oaeeen.... 1064. 100 1240. 500 1416.700 1532.900 1691.0:9 14§1.000
thoreat vartable oovvenininninnass 254,309 449,500 816,700 132,909 83l 881.040
FLETE ST 1241 § 11 N 333.9% 330.000 330.009 339.003 330,000 330,960
oarieting, Sistributica indirect .. 403.000 400.000 450.909 400,409 409.008 439,000
tharesf variable ...ovevennnns 0.000 0.000 0.000 G. 005 0.6 0.0
total bafore depr. and interasts .. 1794, 300 1970.500 2145, 700 2322.900 411,600 411,90
total :afare interects .....oieoo.. 1929590 2146.100 2372.30¢ 2438500 2586.56%0 258,600
intarests coiiiverriniriirenenes 0.009 0.000 0.000 0.000 0.009 0.0
tatal production €95t ..eninnnnen 1959.9% 2145.100 2322.309 2498.500 2535. 509 2585.89%
ther-<f varpable ............ v e 254,200 440.500 814,706 792.983 831,030 861. 900
tota: lahsur (of tot. srod. cost) . 335.040 425,000 475,000 583,900 500,400 §20.000
d2prensaticn borte by product ..., 175,680 175.500 175.509 175. 620 175,60 175. 800

Yaar: 7 Year: 8 Yeur: 9 Year:10 Yeur: !l Year:12
raw aatarial {iarst) ooooaaiiia.. 1.000 0.000 0.000 9,009 0,009 6. 009
rin watarial (ather) 6.000 0.000 0.999 0. 000 0.090 0.900
etilttios Looiiiiiriiinnens 80,600 0.000 0.902 0,900 0.690 0.%90
BNETYY crveveronnnnnnnnnes 250.099 0.000 0.000 0.009 0.000 0,000
FablLs cevvinerrnnunnnes [ 350,009 0.000 0.09) 0.903 0.600 0.009
RAABRINCE vevrrrnvrnnsocnnrrnnnns 350.000 350,900 350.090 350.900 352,630 389,907
€RA0ES vrvrrirrrernnn Ceeeesrerirees 00.090 209,000 209,000 200.090 00,009 200,609
factory gverhedds cooouens 130,650 230.000 230.099 250.099 250,600 250.90¢
sudtetsl factary costs L..oiuinn.ns 1681, 000 800,000 800.030 §0. 050 893,099 859,009
brereof varlasle covviviviriennes 831.000 0.000 0.009 U. 009 0.000 ¢. 002
$ateration L..uiiieenee veeene 332,000 339.000 330.000 339.000 330.000 ORI
sarketing, dusteoibution tndirect .. $30, 009 400,009 400,090 0,000 409,00 LI
thereaf vartatle .oovvevenvees 0. 000 0.000 0.000 ¢. 000 v. 000 0.000
total bdefare depr. and interests .. 411,600 1539,000 §530.000 1530.000 £530. 050 1$39.099
tata! defore interests .......tes ve 2585, 600 1649.800 1594.000 1594.000 1594, 000 1545.000
interests .....iieiiien . 0.000 0.000 0.000 9.000 0.000 0.600
total production cost vovvevnrnnens 2585.600 1649.800 1594.000 1994,000 1594, 80 1545.000
therest viartable .oovvvvrerninases 891.000 0.000 0,000 0.000 0.000 0.000
total ladaur {of tot. prod, cost) . 400, 000 230.49) 230,000 230,000 250.000 290,000
degrectation borne by preduct ..., 175,409 119,809 44,000 §4.000 84,000 16.500
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- - - - COMFRR 2.1 - TESCO CONSULTINS ENGINEERING CO., BUGASES] ---e-
Froduction costs for productjrading zlant, lecdd

Year 113 Vear:id Year:is

0.8¢9 0.609 0.¢6)

0,002 0.600 0.0

0.092 8.%30 0.00¢

6293 0.00¢ 6,090

0.002 0.300 0.00¢

33600 350. 009 350,200

200.640 200,610 209,090

factery cverieads L. .ueiiie..... 230,009 254,090 239,000
w3total factery casts ............ 802,600 800.099 625,400
thereaf variable .......... 0.000 0.060 0.000
adsinistration ... ........ [ 330.000 330.000 339.009
aarketing, distridution indirect .. 400.000 409.006 409.009
therzof variable ...... veseresrasny 0.400 0.0%0 0.009
total dzfore depr. and interests .. 1530.090 1530. 060 1330, 900
- tats! before interests ............ 1530.009 1530.040 1530.000
interests ............ : 0.009 0.000 0.000
total preductica coct ............ . 1532.000 1530.003 1530.040
thereof variadle .ooovvuvnan..a.... 0.000 0.000 0.000
total labour (of tet. prod. casti . 255.000 250.009 250.900
depreciation derae by product ..... 0.600 0.000 0.60¢
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------- CMFRR 2.1 - TESCO CONSULTING EMGINESRING CO., BUUAPEST -----

' Froduction costs for productepiie, lel
Yeir: 1 Year: 2 Yearr: 3 Year: 4 Year: § Year: &
rae asterial irstl ooaae. . 0.600 0.000 9.600 0.829 G.6C0 0.0¢0
raw 3sterial fetheel ooiiiiiiiiens 0.300 0.590 6.003 .09 0605 0.500
e S ST T 150.02) 290000 300,000 309,600 360,009 MO R
2L T AT 175,00 280.900 350,000 359,690 159,00 350. %50
| ELE T SRR 235.609 408.090 §10.000 519,603 516,909 510,609
azintessnce 352,000 383,900 358.000 389,609 186.00% 382,009
EJETES crreirennnannnas [N 308,600 169,900 30G. 000 306.030 300. %00 303,905
factory overfRuds oovvvvririnennnns 340002 342,990 340,000 340,007 34,600 kL TN
sehtotal factary costs .ooaenn.aan 1502, 000 1948.290 2180. 004 2196.009 2180.00¢ 2182, 000
tharess yiriable cooviiiennnnnnns .. 380.009 928.000 1180.000 1169.000 1150.000 1159, 000
afsiaiztration ... 430.000 430.000 430.000 430.000 412,600 430,000
aarketing, distriduticn indirect .. 750.009 750.909 7150.000 799.000 759.690 730.099
theresf variabla viiuiiviienannnnes 0.000 0.000 0.000 0.049 0.000 0.9
tatal befere depr. aad interests .. 2789.099 3128.000 3389.090 3340.030 3350030 3360.000
l tat2l before interests ......... 2789.09¢ 3128.000 3380.000 3350.6000 3330.009 3360000
IN52rREhS urivrernenreerroracnnens 9.000 0.090 0.000 8.000 0.600 0.000
tata! productien cost ........ 2782.999 3128.009 3360.000 3389.650 1350.009 3350.000
I tharzad variable sovvininnnens $30.900 925,000 116).000 1160, 00% 1150, 600 1160.000
tota: labaur (of tof. pred. cast) . 845.509 958.090 1100. 000 100,699 1149.000 1190.930
gsprzziation berne by product ..., 0.00¢ 0.000 0.900 0.9 0.0 0.00¢
fear: 7 Year: 8 Yeir: 3 Year:!3 Yazr:tl Yeir: 12
rew s3tarizl (First) oooiiiiiinns 0.660 0.096 0.690 G. 0o 0.007 0.09%
raw eaterial (ather) ooooieeliol.., 6.900 0.050 0.000 9,000 0.900 0.009
130 11 411 S vereee 300,600 0.000 0,090 O] 0.002 6.600
(13T Y A . 350.000 0.000 0,000 ) 0.000 0.540
|32 . 510,660 0.0%0 0.000 ] 0.600 0.000
asintens 380,000 189.¢0 309,000 ) 129,902 180,093
5pare;s 306.000 300. 009 300.000 . 360, 000 300,040
factory asernerds . 240,609 340.000 240.000 L0 140,000 340,904
l sudlolal fallory €osts Looniail 21E:.030 1029, 400 1020.00) 1020.020 1625.05) 1626.000
Phereaf varialle oooviviviieninian . 130,992 6.6 0,09 6.5 0. 508 0.09%
FET T T E CEET R 430,000 430,500 430,000 §30.9°9 433,009 433,000
nirkeiing, distridetion andirect L 750,008 756,009 750,009 759,076 750,600 750,60
therect wari2ale coviiiiiiiiiiinnn, 0.009 0,000 0.000 3.000 3,49 0.000
tatal befzre Zegr, and interests .. 1350. 000 2200000 1200.000 2000, 940 2250.00% 2240,009
I tatal Sefcre interests ............ 3380.0%) 2200,000 2200, 000 2200. 0% 2260,0609 2209000
interests ....... 0.¢00 0.000 0,009 0,000 0.000 0.0%0
total production cost .ovvvvrrnnens 3360.000 2200. 000 2200, 090 2200, 000 2200.000 2200.009
l thereof varsable ........... 1140.000 0,000 0.000 0.000 0,009 5.00)
total labour (of to?. prod. cost) . 1100.000 590,000 390.000 390.0n0 950.000 5990.¢09
degreciation borne By product ..... 0.000 0,000 0,000 9.000 0.000 0.006
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--------------------------------- CONFAR 2.1 - TESCO (ONSULTING ERGINSERING CO., BUDNPEST -----
Production costs for productegader, loat

Year:i3 Yeir: 14 Year:1$
ree satariai (st .00 3.0 0.9¢0
ram aateriil (ctder) 0.009 0.8 0.300
etilities . 0.200 0.609 0.0
(=12 ¢ AN reresseeees . 0.0 3,000 0.000
Ladaur coveiiiiiiiiiea .. 0.000 0.090 0.500
titotnance L. ..., reerserenasan 382,609 34¢.090 380.000
SPATRS tevviriiirrrrniiecaaannana. 390,000 3,500 302,909
factory ovard2ads ooovvvniinieenna. 140,039 N 340,500
sudtetal faztary costs ...o...o.... 1020. 0600 1526.0% 1020.06%
taeract variadle ....... reereenens 0.002 0.000 0.8
a2aniztration .. 430,000 430.600 20.60
sarieting, drstribet 730. 639 733080 730.000
thereaf virtadle covervnnrennnnnnes 0.09% 0.090 0.000
tatai Before depr. and :nteresis .. 2200.209 2200.000 2200.909
tota! tefzre interzsts ...... 2:00.000 2290.030 200.00¢
tatarests coiivviiiinannn. O . 0.660 0.000 0.000
tota! production cost ......cvvun.. 2295.600 2202.000 2290.609
theresf variahle ................ . 0.000 ¢.000 0.030
totai labowr (of tot. prod. cost) . 590.049 599,000 590.900
degreciat:on Sorne by product ..., 2.0:9 0.000 0.%00
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21 UHIGD
-------- COMFAR 2.1 - TESCO CONSULTING ENSINEERINS €0.. GUDAFEST -----

Total Initial Investment ian thoucasd US dailars

Yo o e, 1550 1991
Fizad 1nvestazat costs
Land, site grecasation, derelcnazat §7.%00 0.0
sldings ol avil earks L L L L. 509,946 393,900
Suniliery as¢ sereice factittras | 0.093 0.009
Inzorparated frzed asseds . ., , . £30.000 12.000
Plast sachinery and egipsaat . . . 350.0%9 338,399
Tetal fized imvestzent costs . L . . 1827.660 838.000
Fre-production cazrtal ergenditurss. 230.060 175,900
Neb woriing capital . .., ... . 0.000 0.000
Tetal imtial iavectaznt costs . . . 2087.000 1034.000
Of it feretgs, in 1 . . ... ... 16.447 19.729

Moagolisn perlite --- 25 June 1950
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2.1 UH I E“l
-------------------------------------------------------------------- CCNFAR 2.1 - TESCO CONSGLTING ENGINEZ2ING (2., SUDAFEST -----

Total Current Investment ia thoutand U5 deilars
(B0 0 e e e e e b b e e e 1952 1993 H$ 153§ 1996

Fized tmveztaanat zasts

Lind, site preparation, develepsent 0.%¢ 0.900 0.300 0.0¢) Q0
paridings ant il werkz L L L .. 0.0 0,920 0.6 0,000 0.5:0
suziitary and zervica faciintres . e.0u 3.000 9.000 9.0%9 9. 00}
[accrporeted freed gss2fs . . . . . 0,042 Q.99 0.0 0.009 6.050
Plint, machivery azd egqaipeent . . 0.000 0.9 0.020 0.060 0.008
Tatal fized investasat costs . . . . 0. 096 0.¢09 0.000 0. 000 €.009
Freprodusiion cipitals expendituras. 0.009 0.000 0.009 0.0¢0 0.000
Warking camstal . .. .. .. ... &17.151 $0.397 39.33% {7.222 8.411
Total current iguestzzal coste . . . 817.181 50,397 39.339 17.222 8.411
OF it fereige, 1 ... ... e 0.000 0.000 0.002 0.000 0.009

Nosgalian perlite --- 25 June 1939

COMFAR 2.1 - TESCD CONSULTING ENGINEZRING (9., SUDAPEST -——---
Total Current Investment in thousand US do!lars
T230 0 o v v o v e e e . 1997-98 1999

Fired invzzteant cocts

Land, site grepiraticn, d2valozent 0.£92 0.999
Batidinge and vl wsrhs o . . L s 0,800 0.000
Auzilizry and sereice fecilities 0.4503 0.000
facersoratad freed assete . . L, . 0.960 0.000
Fiani, sachinary and equiprent . . 0,000 0.909
Tata] f1s2d investzeat cozls . ., . 0.6¢) 0.060
frepraduction cagitals expenditures, 0.000 0.0%
Werbiageapital oL . ... L 0.000 -195.494
Tatal curreat invesisent costs . . . 0,99 -138.594
08 gt forergn, 1oL L. 0.000 0.000

Bargolisn gerlite --- 25 June 1350
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COnFAR 2.1 - 1500 coNstLTINg ENGINESR NG C0., BUBAPEST ---..

Total Produ‘ction Costs ia thausand US dotlars

................. 1992 1993 1994 1e53 159
1 oaos, capacity {stagle praduct;, 0.5660 0.0% U050 G0 C.009
Rawasterial .., . 0.35¢ 0.500 0,709 0.9 1.6ce
Other raw matersats . . 0.800 0.0(n 099 0.0%9 €.500
Ueirbees .., ] . 234,000 380,000 498.000 332.00% SE0.000
Brergy . ... e 250.000 405.000 525,005 75,089 §02.000
Labour, derece ., ., .. 280,000 583,060 135,065 BI5.0¢) 250,600
Fepair, asintenance |, e e e e, 130,000 130.0%9 138,000 1359095 T3¢.009
Spares ... ., .. e e e 6,509 300,960 0,000 560.0% 308,000
Factery overbeass .., . 390.690 90.005 580.600 350.000 530.004
Factary costs |, , | | | e e 2654.300 3188.5%0 3595760 77290 3931.000
Maisistrative gvarnasys | e 760.000 769,600 760.06) 766060 750.000
Indir. costs, sales and dictridutyon 1150.9%0 1150.0%0 130,000 150,960 1150.009
Biract coste, cajes ad distribstion 0.009 0.660 0.000 0.695 6.000
Pepreciation . , ., . | e 278,200 278.200 265.000 251.900 251.860
Financial costs , , , . | . e 0.009 0.0%0 0.000
Total production cests . . L, L., 4652.500 3376.700 5771700
Losts per unit ¢ single product § 0.000 0.000 0.090
OF it fareign, ¥ ., . . .. .14 1.508 1.54%

..... c e, 17.3%% 25.457 30.783
fotal Mabser ., ., . e e 1200. 060 1423.000 1595, 600

Nongolian perlite --- 25 June 1§95
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CohFsR 2.1 - 7123

Total Production Costs in  thauzand U3 doilars

RIS L L .. . . 158733 1§43 2003 2 PO - 8
Pof risocananity tsiagle peaduct). U005 0.0% [T 6.099 0.900
Saweatersal b L L L, L., 1.6 0.00) 0.966 0.00v 0906
Ctaer row siterials L, L, L, . 0.00¢ 6.9% 9,003 0.0 0.993
Beieties ... L., . 8¢, 609 0.060 0,009 8.00 0.000
ALY L. e B3, 0% 8,85 ¢.00; 0.023 0.0
Ladeer, Girpct L L L, L L L. §30.¢¢9 0.000 0,800 0.9 0.4%0
Rezair, maintenazze ., L, .. .. 730,903 730,600 130,500 126606 130.66)
Smaces L 300,600 334,040 396,200 300, 000 300,899
Faztery everkese: N 530,090 $2.900 590.602 590,009 550,000
Factery cagtz L L L, L., L., DR 1520.040 1820.9¢) 1820600 1828, 200
disinictrative evarheads L . L, L . 7e6.(o 786,030 766,600 760003 76,000
Ingir, c3zts, calec and distrisution 1139.0¢3 115,060 1156.60¢ 1150.060 1150.000
EBiract casts, zales and distribution 0.003 0.000 0.00¢ 0.00¢ 0.000
fegreciation . . ., ... [ 190,985 127,480 84,090 16.0%9 0.500
Flaaccial ecets .., . . ... .. 0.00¢ 0.000 0.600 0.00¢ 0.500
Tctsl production costs ., . . . . . 5%41.930 3357, 480 3794, 006 3745.000 313¢.009
S:is par wait ( single product } 0.000 0.0%0 0.000 0.0%0 0.0c0
Of it fareiga, U, ... ... .. . 0,258 0.199 0.000 0.000 ¢.000
Of it variable,t, ... .. .... 34,234 0.00¢ 0.000 0.600 0.900
Tatal fadewr . oo L oL L., 1700, 092 240.000 B40.650 840,000

840.000

Roageiizn perlite --- 25 June 1530

R Lo
0 CINSULTING ENGIMZERING CO.. BUDAFEST ----e
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R 21 UHlODO
COMFAR 2.1 - TESCO CONSULTING ENGINEERING [0., BUBNREST -----
Net Working Capital in thousind US dollars
Year . . ... S i s et e e e e 1552 1593 1954 1995 1358
Caverzze . ... .. ... adc coto
Current dssais &
feeeants recsrvatle . . . T 180 254.129 283.250 105.928 5.7 320.611
Invertory and eaterisle . 15 24,0 $.787 15.861 20.706 23.650 0.222
Energr oo i v v oo ¢ - 0.4% 0.000 0.000 0.0600 0.000
Spares ... ... ... 180 200 250,649 250.000 250.000 230.000 250.000
ork in progress .. .. N 12,0 222,033 265,708 299.725 314,408 321.750
Finished products ... 10 35.0 93.119 109.681 121,019 125.913% 128.351
Cashinband . ... ... 1 3460 8.187 8.785 9.254 9.438 9.558
Totil current asseds ... ... ... 839.205 933.288 1005.442 1056.5%7 1054. 509
Curreat lrad:iities and
Reeaunts payatle . . L L L. 0 120 22.925 255.7¢08 299.7%5 314.408 321.750
Net woriing capital . . . . .. ... . 817.181 847.578 704.917 724,139 132,750
Increase in werking capital . . . ... 817,181 30.397 39,339 17,222 8.51!
Net warking capital, lscal ... ... 817.18! 847.578 706.917 124139 132.750
Ret working capital, foreign . ... ., 0.000 0.000 0.000 0.000 0.000

Note: ade = siziaue days of coverage ; coto = coefficiaat of tarnover .

Bangolian perlite --- 25 June 1950

------------------------ CCMFAR 2.1 - TE5CO COMSULTING ENGINEZRING CO., BUDAPEST -----
Net Working Capital in thousand U5 dollars
fear ... ... e 1997-58 1999 2000- &
Coversye ... ...... adc coto
Current assets &
hocounts receivable . . . 20 (8.0 320,511 207,222 207,222
Inveatary and eatertals . 15 24,0 4.1 0.600 0.00¢
Enersy oo v 0 e 0.906 0.000 0.00)
Spares L ... .. ... 180 2. 239,020 250,000 250,660
Mars in progress . .., W 129 321,750 151,887 151,667
Finished groducts ., . 40 38,9 128,341 11,587 71,887
Cashamband . ., ., ., ., I 38.0 9.53% 7.187 1.187
Tatal courrent assets .. ... .. .. 1054.56¢ 837,722 837,722
Currest liaSilities and
heeounts payadble . . L L L . 120 3203 151,487 151,657
Net worbing capitel . . . ... .. .. 132.7%9 336.056 535,054
Incresse in working cagital . . . ., . 0.009 -196.494 0.000
Net worbing capstal, local ..., ... 732,759 336.036 536.056
Net werking capital, foreign . . . . . 0.000 0.000 0.0%0

Hote: s3c = siniaus days of coverage ; coto » coefiicient of turnover .
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canstructian in

VeI tiiiiiiranes 13%¢ 1991
Equity, critaary . 267,900 1034.G00
E3utty. preference. .00 0.000
Subsidies, grinte | 0399 0.00)
Loan &, fsreign . [T 0.050
: :, dsraga.. 0,560 0.00¢
L. forewgn e 0.60¢

Laan &, lzzsio.., DATOY] 0.%00
tean ¥, lozal,,., [TRE0} 0.899
aa , lezal.... 0.0% 0.00¢
Tota! faan ........ f.050 0.60%
Curreat fra3ilities 0.000 0.006
dank ovardraft ... DRYLD] 0.900
Total funds ....... 087,039 1034.07)

N | UM I

-- COMFA2 2.1 - TESCO CONSELTING ENGINEERING CO., PUDAPEST -----

thoesand US dallars

Mengolian periite --- 25 June 19390
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Source of Finance, production in

thouears S dollars

&

2 U IO

COMFAR 2.1 - TESCO CONSULTINS ENSINEERING CO.. BUEAFEST -----

Yeir cooiiieina... 1382 1853 1954 1538 1335 1377-92
.00 6,300 0.9% 0,539 0.4%0 0.¢o6
2.009 000 0.5%) Q.00 0.90¢ 0.305
0,90 0.96¢ 9.06) 0 u3d 0.500 0,968
Lean 8, foreign . 0.000 0.9 0.000 2,00 000
Lain 3, forsiga.. 0.644 0.500 0.00¢ 0,639 2.60¢
Laan C, foreign . 0.000 2.00) 0.000 0.000 0.00¢
Leaa &, local.... 0.3 0.000 0.099 0.000 0.000
lesr 8, local.... 0.600 0.060 0.000 0.9%0 0.300
Loan €, lazal.... 0.009 0.000 0.090 0.000 6.000
Tatal lesn ........ 0.033 0.800 0.060 0.000 0.020 0.000
Current liabiiities 222,925 43.683 34.917 14.833 1.342 0.009
Bank averdrait ..., 0,000 0.009 0.600 0.000 2,000 0.000
Totai funie ......, 222,025 43.683 34017 14,583 1.342 0.00%
Nangolian perlite ——- 25 June 1990
Semesemmeeeeee o ConFAk 2.1 - TESCO CONSULTING ENGINEZRING (0., BUDAFEST -----

Tear covvnnnnannn.. 1999
tquity, oriinary .. 0.000
Equity, rreferzace. 0.060
Subsidies, grants . 0.069
Loin &, fererga . 0.000
tear 8, foraign.. 0,08
Loas €, f3reign . 0.0%0
33 8, lecal.... 0.000
L3in 8, facal.... 9.000
Loin C, facal.... 0.090
Tstal loas ........ 0.000
Curreat lrabilities -170,083
Eark sveriralt ., 0,609
Total fcrds ..., “179.983

production in

thousand US dollars

Hongolran perlite --- 25 June 1599
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GNP consaR

R - | UHIGO
................ CorraR 2.1 TESCH CONSILEING ENSINEZKINS CO., BDWPEST -----

Cashflow Tables, construction thewedad US dollars

Yeir oL L L. L. 193¢ 151
Tota! cazt 1vflos . . Ju87 g} 1034.0¢5
fLancial rozourca: . 103400
Sales, zeb 5F tax , 0.0%0
Tetsl ceosk catflom . 2057.006 1034.002
Iotal geseds | | |, 057,630 1034.0%¢
Gperatiag zasts . . . [ X 0] 0.90)
Cost of firance . . . 6.060 9.%00
Bepayazzt ., .., , . £.000 9.00H
Corparate tar . | 0. 800 6.0
Bivideads gaid | . . €.0%¢ 0.966
Serplos  deficit ) . 4.000 0.000
Cezulats? cash Salance 0.600 0.000
Inflew, local .. . . 1727.000 £30.0%9
Gutflew, local . .. . 127,00 830.000
Sorplas  daficit ) | 9.0c0 0.000
Iaflow, foreigs , . . 340.049 204.000
Cutflow, fareign . . . 340.000 4.9
Sarplus [ deficit } . 0.000 0.060
Nel cachilow . . ., . -3087.000 ~1023.000
Cosulated s2® cichilew ~N37.000 -3101.000

Ronzoiiaa perlite --- 25 June 1360
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------------ COMFRR 2.1 - TESC0 CONSWLTING EMGINZERING 0., BGCAPEST -----
Cachflow tables » Produztion s tiowsaad US éallare
Year .. ... ... 1382 1933 1533 1985 1935 1397
Yotal cazh iafiza ., SITTLWY §3053. 70 HIG3. 600 1196015.90 T2 000 1200490 . 500
Frazzzial rescurzas | 42.487 %507 14.453 1.542 .08

Salze, mot i otar ,

23040.900 1179000. 66 1190900, 0¢9 1269000, 269 1200300, 600

Tatal cizh oulélew . . $192.581 3539, 105 T35 3785.85¢ PN
Total azseds .. . . 94.¢31 73.35% 3.9 15,883 0.60)
Greratiag costs ., . §574.313 3433.500 3305.75%¢ 5632.875 3775069 SN0
Cost of fimazea . . . 0.¢30 .00 0.009 Koy 0.5% 0.9
12 H 3 Tl S 0.600 0.0 0.008 0.060 0.6) 0.900
Corporate ta: . . 0.%¢¢ 0.040 0.600 0.660 6.695 0.9
Brectends part L 0.43 0.060 8.696 0.0¢) 0.000 0.000

Sarplas ( geficit ) . 374508.500 924551.100 1158454, 000 1134309000 11§4220.009 1194229.009
Casulatze cash Saiaace 374503.500 1499650. 000 2654118.66) 3848414.000 JA2634. 059 £236852.000

laflew, lacal ... . 385222.000 930043.700 170034639 1190015.000 1230097609 1200000.0%0

Catfice, locai .. . . 5413.513 5192.531 558¢. 105 S714.781 3785.933 3771.060
Serples @ dafocit ) . STARNS.5%5 924520, 10% Lo 424, 600 1184300. 004 1194229, 006 1194229, 000
Inficm, bcreiga . . . 0. 000 0.0 0.609 0.963 .04 0.020
Catilse, foreign . . . 0.5 0.5¢0 8.000 0.0¢¢ 6.%:3 0.004
Scrplus 4 2efacit ) [ Rooh 0.¢30 9.096 0059 6.000 0.5%%

R St R05] 2SI 1N 1164424.299 1188300, 966 154225346 1IR223.0%9
1496557, 020 2581013.879 3845315.000 334700 S3WI82.¢00

Moagcizaa pariite --- 25 Jone (930
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Cashflow tables,

L1
TATEL€aEN riiza L L

Fimgezps! ~azygrces
Sales, met of tas . .

Tatzl caeh zulilow . .

Fepagsant .., . .
Corparato taz . . .
Grvidezis patd . . .

Surius | deficit i .
Coaclated cish Balance

Inflow, local .. ..
Sutflom, fccal ... .
Surples { @eficit ) .
Ieflom, fereija . ., .
Oetiica, foreign . . .
Serplus { deficit ) .

Bet cazhelew . . L L .
Cesulate? rot cachijon

.69
1236530600
SITLE
G.(09
3TT1.00)
0.569

0.060

6.0

0.503
1194229, 000
T451932.009
1200986. 000
51000
1193233, 000
0.%0

0.050

8,00

1184233, o

IR

production :a

1933 A 200!

0.0 0.200 0.9%
0.549 &80 0.6
0000 0.660 0. 000
3535.335 338w 3729.969
~388.773 0.6 6089
376,05 3735.000 3300
0.9%) 0.690 0.039
1719.083 0.Cgd U.900
0.0 0.030 0.02¢0
0.0 0.409 0.000
~3%33.365 -3730.650 -3132.000
JAITS58.0%0 1423829.009 T420099. 000
0.000 0.000 0.000
3533.396 3730.600 3730.000
=3333.308 -3730.030 ~3730.00)
0.9% 0.900 0.03
0807 0.099 0.060
0.¢0 0.003 0.00)
-3323.365 =3730.50 =3136.¢50
1423458, 000 2072855 H H S FE R

TR s S gV
ZRINE £0., BULAFZ3T ceem-

P i2d w3
8.0 6.0¢)
0.¢3 0.0
0.6 [N

336 37365600
0.5% 0983
3730.0% 3139640
8.0t 0.9%)

0.0:0 0.900

0.800 0.050

0.9 0.000
=3736.55¢ -3733.9¢5
1318269, 002 1412£37.009
0.6 0.000
3750.0m 3729000
-3730.004 -3138.066
0.520 0.0Co

0.00¢ 0.0

0.0 0.9()
-3739.099 =3730.0%
TH13263.503 TH3338.603

Pengolisa perlite --- 25 June 199
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Cashflow tables, production ia thzusazd US dollars

Tctal cask pafize | .

FInaaZIal ressusces .

Saies, zet of ta:r . .
Tatal cazh cutiion . .

Total aceste , |, .|
Gperating costs . . .
Cast of financa . . .
Repaysent . . ., .
Corperate tax . . .
Bividends gaie . . .,

Sorplee ( deficit i
Cusclated cach Balance

Inflow, lecal . . ., .
Octflce, Tocal ., . .
Serples { deficit )
Inflow, foreign . . .
Cutflow, foreign , ., .
Surplus 1 deficit }

- 23 -

24 X3 Ada
0.9 0.00 0.000
0,600 0.949 0.603
0.550 6009 0.0co

3736.009 3730.000 3730.600
0.3 0.003 0.606
373,000 3736.004 3730.009
0.000 0.9 0.%0%

.04 0.050 0.%0¢

0.305 0.6% 6.600

0.000 3.0 0.000
-3730.200 -3730.00 -3730. 960
714¢3969,000 7405179.0v0 TH1449.009
0.000 0.009 0.02
3735600 3730000 3730. 000
-3728.609 =3739.009 =3730.65%
0.04¢ 0.00¢ 0.0%
0.09% 0.00 0.009
0.00¢ 0.000 0.000
=3739.469 ~3739.000 -3730.059
7305803, 694 7462078009 T39€343. 001

CCMFAS 2.1 - TESCO CONSWLTING ENGINEERINS Ch., BUOREST

UHIGO

flargalian perlite --- 25 June 15
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Cashflow Discaunting:

al Equrty paid versu: Nei incase flaw:
Net jpresest walwe .............. 013500 at
faterna! Rata of meturn (IS3E1F .. 1535.02
3 Met dorih versas NMet cazh returs:
et present walwe .............. 43335740.00 ot
iateraal Rata of Returs (IRREZ .. [44.59 1
el Interagl Rate of Betera on total investasst:
‘K2 presest valwe ..............8303574.09 at
Intercal Rate of Beturm ( If ) .. 16M.55 1
et Narth = Equity paid plus reserves

COP]r ﬁR

ot UNIGn

COMFAR 2.1 - TESUD CONSULTING ENSINEERING (3., BUEAPEST ~----
1.0 2
HOC L
11.63 1

Bomgolian periite --- 25 June 1§50
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------------- -- TroTeesessooo--- COMFAR 2.1 - TESCO CENSRLTING ENGINEEX 56 0., 2UIRPEST -----
Net Incoame Statement s hnse38 US eellers

VL .. 1552 1§73 1354 1375 15%s
VIl omales, uacilosales bar L L L L L 3848 §230N. 9% 17607 560 e, #0 1300005545
Lessz wariatle costs, 1acl. esles bgr, 834,500 1368532 L7203 1952.950 2048065
379153, 785 §I3831 850 1189235, 860 1186647063 LI97359. 900
¥3.554 §3.955 97.543 §5.93: §9.830
08,205 §433.233 995,009 3531.600 3931, 800
S7S147 Sea §i4321.3N 1184228309 1133085, 06¢ LIISHIT. 0ut
fs Lot tatal sales ., .., . ... §3.183 §5.422 §3.507 99.551 57.493
Cast of Finwece . .. .., ... .. 0.0%) 8.000 0.800 0.900 §.000
bross prefit . ., . e e e 375147.505 §24823.30¢ 1164225000 1184065.069 1193977.000
Milocwsaces ., ., . .. ... ... 0.0v9 0.9% 0.000 0.0%) 8.0
Tazable prcfit ., .. .. ... . e 373147.500 $24823.500 1184228.050 1184065.500 1193377.000
Raz ... L., S 0.3 6.0 0.060 0.006 8.500
Ket arofye , ., e e e e, SIE147. 50 324523, 200 1184223, 000 1184085, 666 $193977.600
Bividends gt L . L, ..., . 8.90¢ 4.000 0.909 0.0%9 8.500
S1etrrbetes sociyt N 7514759 924323350 1564228, 6590 11€4955.0% 133977.65)
soeemalatad vadisbrizutad praiit L, | SiSi41.530 1433771000 2663952.Goo 3843400 SI42.063
Eroze grosit . e §9. 13 9.422 99.527 §3.591 99.455
LU ISR . §3.187 §9.422 §9.507 §3.301 §3.458
b3 . 16347, a5 29518.940 37543480 813734 36502.930
15468.525 H5I5.0T) 39571899 35953.3%% 31142.850

Pang lran perlite --- 25 Jone 1990
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Net Income Statement is

thous3aas US éaliare

CORFAR 2.1 - TESTO CORSWTING ENSINZEFING (., BUSAFEST -----

1997 1978 1999 b 601

1200002, (<) 1230000, 009 0.069 855 L X C)

a0 041,009 3,060 6.057) 6697

1197359.0¢9 LI$7559. ¢ 0.9 [ 9,000

99,339 §9.629 0.0 0498 6.8

N3z-virtaie coits, 1ncl. depraciztien 3920.55% 3920950 3857.48) 313403 3754900
Cperatianal asrgin . . .. ... ... 1194538, 200 1174032.062 -3657.432 -3194.600 =37194.00%
#5 Lot tatal sales .. ... .. .. §9.303 §9.503 0.00) 6.0 v. i
Costof finazce . ... ....... 0.9C0 e.00% €005 0.8%) 0.903
Bross prafit . . .. ..., . e, 1194033, 092 1174078, 609 -3857.480 ~3198.000 -3794.000
Fllomnces . . .. ... ... . 0.000 0.090 0.000 0.800 0.609
Taxadiaproftt . .. ... ... ... 1194033000 1134033.000 -3857. 480 =3134.9%0 -3753.¢00
Taz o L., 0. 000 0.000 0.000 0.0%; 0.004
Netprofit . . .. ....... e 1194038, 000 1194079. 000 -1857.480 ~3774.900 -3734.500
Bividecdspaid . . .. .. .. e e 0.000 0.600 0.000 0.03) 0.000
Undistriduted prafit ., . .., .. . 1194033. 509 1134333.000 -3857.480 ~3794.909 -3794.620
sceurs!sted cagistridates prafiv. . . 8235580, 966 T430118.000 T426260. 000 T422488. 569 7418572, 006
Srocs profit, Tof totai sales . . . . 9%.5¢7 99.503 0. 000 0.0%) 6.0
Mot p-ofit,  Ioof total salaz . .. . §3.503 99.503 0.000 0630 0.900
BT, Nelograbir, Losequily . .. .. 38594.900 35504.9:0 -124.3%5 -122.348 -132.343
830, Ketoor interest, T o¢ 1avast. JE145.435 31145.4%¢ -195.04! -1o4.318 -104.315

Mangoliae periite --- 25 june 1339
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------------ smeemne- CONFAR 2.1 - TESID CONSLLTING EMGINEERING 2., ROASEST -----
Net Income Statement in thousard US dollars

Yeir ... L oL 2602 nes il Nes oty
Tatal eiles, iaci. eslez 2az . . . . . 3,835 0.06 &0 0.90 0,602
tess: variabla cests, ezl zales bas. [R5 [ R 6.0% 8, () 0.0
Virtablamargin . . .., L. ... 0.0 0,0 0.0 0. 00 6.000
fs Tof tatsl eales ..., . e e 6.Cv 0.00v 8.5¢0 0.0 0.5
Ron-variadte costs, incl. dasreciatiom 3798695 3743.06 3730. 00 3730, 00 I3 066
Cpersticral sargin . . . . ..., .. -37%4.000 -3785.000 -3730.00% -3720.200 -3730.604%
hs Lof tatal eales .. .. ... .. 0.833 0.600 0.692 0.962 2.0
Cast of fragace . ... ... [P 0.000 0.600 0.900 0.000 0.060
Grossprefit . .. ... ... P -1754.500 -3745.0%) -3730.600 ~3730.000 -3730.600
allewancas . ., ., . c e e e 0.00) 9.000 0.%:0 0. % 6.030
Tasable preiit . . . .. ... . ... -3794.003 ~378.0% ~3730.00¢ -3130. 00 -3130.000
Tae oo, .. 9.3%0 0.0 0.0 0.200 0.0
Retprefat .. ... ..., ... . -3734.300 ~3745.000 -37130.630 =3135.00 -3730.0u¢
Cividends paia . . . ., . e e 6.000 0.000 0.62% 0.%00 0.000
Undystrisuted srafit . ..., .., .. -37194.0%9 -3745.000 -3730.3%9 -3730.600 -3730.600
Acessuiated cadistridutad pesfst . 7413673990 T411132.309 THTNZ.005 T403872.900 1385742, 00¢
bross profit, Ioof total cales . L . . 8.5% 8.040 ¢.599 0.004 0.0
Net profit, I of tots! silez . . . . 3.300 0.9¢0 0.65% 0.500 0.5C3
kGZ, M2t pradit, tef ezusty . . . . . ~122.43 ~-129.809 =130.734 ~129.264 -120.284
FCI, Nzt prefiterntarast, Ief iavest, -104.215 -182.995 -102.555 -102.555 -102.955

Masqolian perlite --- 25 June 19%0
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-------------------------------------------------------------------- COMERR 2.1 - TESEG CNSMLTING ENGINEERING (3., BUGRPZST -ono-

Frojected Ral ance Sheetsg,

uetied i3 pregrees
Gerrat 1seats
Cach, bz

Sah sorzing, finasze avaiistls
,

ME .. e e ..,

iatal liatilitias . ., . .

Eaityeapital ., ... ... .
Faserize, ratained prefit
Brofit ... ...

Corrent liabilities ., ... . .
Sark overdraft, finance reguirsd,

Tstal das

1799

PRITR ]

0995
2087690
0.08
0.0
0.96¢
0.650
0.000

2067.650

construction ia  thauesad 15 dallars

1§91

3ot.eed
2087. 030
1634090
0.200
0.000
0.000
0.40¢
0.009

3101.00¢

257,00
0.000
Ry
0.007
4.60)
9.90)

0,632

3101.000
0.099
06.000
0.099
0.63%
0.2¢)

0.000

Mengalian gerlite --- 25 Juna 153




‘----

- 29 -

Frojected HRalance Sheets, Froduction i

tesr 1332 A

Tat: $78470.5%% 1523133.40
“e32.809

£.1s7
Casﬁ 317 5745373.5¢9
LN A
0.930
Patal Disbelitiee . oL . L. L. SIEITe.EW
Egatbrocapital ... ... . I191.030
Reservez, rabiingd profit .. . . 0.9
frefit e e e e 75147589
Leng azd yezium baradept . . . . 0.005

222,035
0.9

Current liadriitizs o, . .. .,
ik gverdrait, fisanze required.

Total 223t

222,023

Frojected Falance Sheets,

1837 e .. 1337

8239532, 497

Fized assets, nel ¢f dejraciaticn 1585, 043
forstruciion i pre (R8T L. L. 0,000
Corrent sesets .., ..., .. 1344644
Coeh, hami L L ..., L. ..
Cazh sutplun, fimaaze aearistle .
Loss carriel foreard L L L, L,
B335 0 0 e e e e e e

LREE -13 7 PN Jiat.00h
Reseroee, ratgiang nesfyt L, 304204209
Profst L L L. .., 11940:8.000
Lang asd satice ters dedt L L, . 0.0%
Cerrent Diatihityns . L, ., . 3M.1%
Earh geerdrait, finance required. 0,059
fatal et . . ... ..,,,. 32075
Eqaty, Yof padlities L, D)

CONrﬂR

= [HY ¥ SN}

COWFAR 2.1 - TESIO CONSULTING ENSINEERING CG.. BUEGAPES] -eeom

thousand LS dollars

132 1333 153

[

$97.373 3454

9354 8. #" 9.333

2859114.00) I243414, 833 36423040

0.630 9.0 8.009

€.003 6,63 [Uish 1}

ISO313E. 85 7567300000 <331450.403 5043438, 0C0
31039 331,053 315109 199

S73147.500
§24523. 300 1

245,723

0.208

1433771.08)

2563979, 00
FE4285. 605 HIZ3TT.009
0.600 6.000
34,453 375

3848064050
54228.479
0.03
59.728

0.¢00 0.005 0.5¢3
$9%.723 314,403 3%
0.115 9.£31 0.00!

Froduction ia

Morgaliaa gerlite --- 28 Juss 193)

- TESZD OINLLTING EnlINEERING (0., 3UI8FEST ---e-

thaeean? U8 dallgre

1993 1999 IO 250!
433545 T432373.90) LRSS B EEN T RIS
1334.285 1265.470 1832820
0.53) 0.9%¢ 0.3
144,545 630.558 832,55
.55 1.ta7 7187

4 27553, 939 DI ER

8.9 v,

T41354. 00 74

3191,99%
$238080,400 [0
1194938, 00

06.609
321,756
6.0

2175

1857.420

3353700400

3101008 1100600 MbIeTa
16119509 TA28285.595 445,009
6,000 0.0 0.045%
0,50 PRI 0,029
151,887 151,687 151,687

[ R 0.029 0,999
151,887 151,807 151,587
e NI 0.%42
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Frojected Ralance Sheets, Production iz thousaad U5 doilars

| RN a3 203 3 2018
Total assets . .~ ... ... T42SI5. 000 T3LEL3E.G02 LIS SEVRBIY
2 aseate, et of depraciation 1953.82¢ 103,496
LrUCNISh 2 PLOJOESS L . . . [Rv (7 €00
Carreat assels . . ... [N £8).55%
Cazs, Baak oL ... ... 1187

Cash osurplus, frrance avarlatle . T412e73.009
toss careiad fewsrd Lo L L L. 6.0
less .o n i ot .- IT94.503 35650 393900 KH R

Tetel dnotlidres oL L.l RUIIL W T4IS13LM 142333300 TH10553.46490 THEST28.000

Equity capital . ... .. ... It 0L A 3451648 J1o.80% PRI
feseryzs, retaiced profit o . . . 1 3% St FRORRYL K. T4L1152.9% THO740Z. U0 1433612680
[ 4111 S [N 3.080 : 9000 0.092 ¢.

Long and sediue terg dedt . . . . 0.9%9 6.658 "R 0.002
Corrent Tisdilities . . . . ... 151,657 151,587 131,587 151,847
Bank ovariraét, finance reguired, 2.90) 0.0% 0,304 0.300

Total det .. ......... 151.857 151,857 151887 151,667 151,487

Equity, T of liabilities .. .. 0.032 0.042 0.942 0.042 4.042

Moagalian perlste --- 25 Jun2 15%0
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