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1.1.

1.2

2.2.

INTRODUCTION

Background of the Mission

Permznent Mission of Democratic Pecple's lepublic of Korea on behalf
of the Government of DPRK requested the project identification and
fermulation mission in the field of basic chemicals ard low tcanage metals.
UNSP cftice in Pyongvang con{irmed the request. From the Department of
Frogramme and Proivct Development Mr. A. M. Mansur was participating in
the mission ard was responsible {or discussions with the Department of
Minist -y of Forcign Tvads and UNDP on sources of financing definition and
preliminary accepiance ot the concepts. Therefore this report should be
read jointly with M:. Mansur's raport.

Programre of “he NMission

Th2 time schedule of the missica activities is given in Annex I. The
mission Leld (he meetings with goveramenta! counterparts and visited mine
sites and pilot plants.

SUMHMARY CONCLUSIONS AND RECOMMENDATIORS

Conclusions

1) The reprecantatives of the institutions met were misinformed about
UNIDO's role and its activities. At lhe beginning thev reguested free-of-
charge delivery of industrial scale equipment and machinery, They were
also not aware of the rules and procedures fcr requesting and receiving
technical 2ssistance through the UNDP/UNIDO cliannels.

2) The discussed potential programme of technical assistance was related to:
2) High technology development in well-defined and concentrated problems;

b) Future potential high-scale processing of natural resources into
valuable, and in many cases, unique products in the region.

3) A list of projects identified and fcrmulated in draft form is given in
Chapter 5. The source of project financing is only indicative and should
be decided by UNDP and the UNIDO Department for Programme and Project
Development. The Permanent Mission of the Democratic People's Republic

of Korea in Vienna, in consultation with the Fifth Department cf the
Ministry of Foreign Trade. may establish the priorities of selected projects

Recommendations

1Y all projects should be drafteda not later than the end »f July 1987 and
submitted to the couvnterpart organizations and UNDP.

2) In the case of the titanium oxide proje:zt, the respective doror countries
should be infcrmed.

The detailed presentazion of a project was prepared by the end of June
and submitted ro the donor countries through UNIDO's specialized services.
As the first step in the joint venture project evaluation feasibility study




should be prepared with financial support of interested countries.

3) 1In several cases, UNIDO's professional staff may assist in contributing
to sotutions of problems raised. It seems possible to prepare in-house:

- evaluation of a float glass contract (CHEM, TECH);
~ lithium production opportunity scudy (MET, FEAS);
- evaluation of a feldspar complex (CHEM, FEAS).

UNDP should finance these UNIDO activities from the Preparatory Tech-
nical Assistance Project.

REPORT ON DISCUSSIONS WITH GOVERNMENT REPRESENTATIVES

Meetings were held with the participation of representatives of each
branch of industry selected for UNDP/UNIDO technical assistance. A list
of persons met during these meetings is attached as Annex II.

At the beginning of the sessions, counterpart organizations were
presenting the backgrcund and justification of the projects and were
formulating the requests for UNIDO assistance.

“he UNIDO role in the industrial development was not well known to
the counterpart representatives and the main attention was concentrated
on the potential delivery under the UNIDO projects of the large-scale
equipment. Only after explanation and clarification of UNIDO/UNDP mandare
the final shapes of projects were discussed.

. With each group of specialists also second meetings were held on which
SIRA presented the conclusions and recommendations on each project. These
were discussed, modified and agreed. The background information collected
during the discussions is attached as Annex III.

Special attention should be given to the following matters:

1) The tour projects already formulated should be as soon as possible

submitted to the counterpart agencies and the Department of Ministry of
Foreign Trade.

2) The remaining projects of metaliic ores beneficiation should be
formulated by IOD/T/MET. In some cases the Preparatory Assistance Project
may be necessary.

3) The titanium dioxide project was proposed as joint venture. The
letter of appointment was given by Daesong Korea Trading Co., for UNIDO

to make a search for potential partners. The provisional activities should
start with the preparation of the feasibility study. Financial support

for the studies should be searched in countries interested to secure the
long-term delivery of titanium ores or pigments (FRG, Finland, Poland,
USSR, etc.).

4) Some probiems can be solved by in-house study of UNIDO, These are:
- Float glass comract evaluation (CHEM, TECH);

- The nephelineprocuction complex (FEAS, CHEM);
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- Promotional study for talcum powder and crystalline graphite (CHEM,
FEAS).

These studies should be financed from the Preparatory Assistance
Project. Background information on these prcjects is kept in IQG/CHEM files.

All counterpart representatives from whichever organization were well-
prepared professiorals. The general request is far high srofessional levet
foreign expertise to finalize development of sophisticated processes. The
main industrialization goals are well formulated and strongly linked to the
national raw materials and integrated to existing local or international
demand.

ADVISORY NOTES

During the mission the technical and economical matters of technical
assistance projects weire discussed. In this chcpter are given the preliminary
assessment of shown titanium ore deposits areas and pilot plants as well as
some concepts of technical improvements of the process are presented.

The advisory notes are collected in Annex IV and should not be disseminated
but only to the counterpart organization.

LIST JF TECHNICAL ASSISTANCE PROJECTS

Preliminary List of Projects Identified During the Meetings with:

- The Daesong Jeryuk Trading Co.

-~ The Light and Chemical Industries Committee
~ The Ministry of Mines

- The Ministry of Metallurgy and Machinery

1) "Assistance to the Developmen: of Non-Metallic Mineral Beneficiation

Technology”
- Counterpart: Department of Metallurgy of the MMM
- Main minerals: - Bentonite
- Kyanice
- Hard Kaolin
- Soft Kaolin
- Diatomite
- Project components: - study tour and training
- expcrts
~ laboratory equipment (process units)
(control (analytical)
- Source of financing: 1PF

- Project cost: US$ 677,000 (2 years)




2) "Assistance in the Light Metals Technology Development'

- Counterpart: Institute of Non-Ferrous Metals (Ministry of
Mines)

- Maiu products: Li, Mg

- Project components: - study tour and training
- experts

- critical pilot plant equipment
- Source of Financing: IPF

Project cost: US$ 200,000 (18 months)

3) ‘'Assistance in the Pure Metals Production Techknology Dzve.opment"

— Counterpart: Institute of Pure Metals (Academy of Science)
- Main products: NB, Ta
- Project components: - study tour

- experts

-~ lezboratory equipment

- Source of Financing: IPF

Project cost: US$ 180,000 (18 months)

4) "Assistance in the Salt Productinn Technology Development”

- Counterpart: Salt Instituce (Salt Bureau of the Light and
Chemical Industry Committee)

— Main products: Potable and industrial salt

- Project components: - study tour
- experts

- laboratory equipment

Source of financing: IPF

Project cost: US$ 112,000 (12 months)

5) ‘'Assistance in the Soda Ash Installation Technology Improvements'

- Counterpart: Institute of Chemical Industry (under the
Scientific-Technical Bureau of CIC)

- Main product: Soda ash

- Project components: - study tour, fellowships

- experts (3 m/m)
- Source of financing: $iS§
- Project cost: uss$ 28,000

6) '"Energy Conservation and Production Diversification in Chemical and
Related Industriec"”

- Counterpart: DJTC




- Project ccmponents: - study tour

- experts
- Source cf financing: 1PF

- Prcject cost: Us$ 187,000

7) "Titanium Dioxide from Rutile Technology Developmenr '

- Counterpart: nJ7S

- Project components: - experts
- subcontracts (feasibility study)
- fellowships

pilot plant (beneficiation)

- Source of financing: Donor

- Project cost: US$ 2.0 million

6. ACKNOWLEDGEMENTS

The mission wishes to record its appreciarion of the efficient co-
operation and kind hospitality received during the work in the field, and
especially the Ministry of Foreign Affairs which took over the coordination
of the mission activities. Special thanks are due to His Excellency
Ambassador Choi Gi Chol for his efforts to identi:fy allinterested parties
and fruitful participation in the meetings.

Also co-operation of the UNDP office ir Pyongyang is highly appreciated
especially the briefings of Mr. Melcher were meaningful support to the
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ANNEX I

TIME SCHEDULE OF THE MISSION

Wednesday, 10 June 1987: Arrival in Pyongyang

Discussion of meetings agenda

Thursday, 11 June 1987: Meeting with Dawsong Jeryuk Trading Corporation

Meeting with Chemical and Lignht Industries
Commitcee

- Salt bureau
- Scientific-technical bureau

Meeting with Ministry of Mines

Friday, 12 June 1987: Meeting with Ministry of Metallurgy and
Machinery

Meeting with Ministry of Mines

Saturday, 13 June 1987: Mission to South Kwanghoe province

Inspection of titanium rutile deposits

Sunday, 14 June 1987: Meeting with Daesond Jin Korea Corporation

Departure to Pyongyang

Monday, 15 June 1987: Meeting with Minisiry of Mines

Inspection of Susgm iimenite ore mine and
pilot plant

Meeting with Daesong Jeryuk Trading Corporation
Tuesday, 16 June 1987: Preparation of final conclusions and recommendations

Wednesday, 17 June 1987: Departure to Vienna




Background Information on:

~ Bentonite

-~ "Hard"” and "soft" Kaolins

- Kyamite

— Diatomite

~ Titanium oxide/Rutile Ilmenite
- Lithium

- Magnesium

- Talk Powder

- Crystalline Graphite

~ Tantalum and Niobium

ANNEX 111




ANNEX TI1i

LIST OF PERSONS MET BY THE MISSION

Korea Dalsong Jeryuk Trading Corporation
President: Mun Gum Jin

Deputy Managing Director: Kim Ung Sam

Korea Daesong Jeil Trading Corporation:

Deputy Managing Pirector: Kim Bong Gil

Korea Daesong Trading Corporationm:
Vice General Managing Director: Li CThi Sam
Manager: Kim Dok Gi
Assistant Manager: Pak Chun Su

Staff Member: Kim Chol

Ministry of Mines

Deputy Director of Training Dept.: Sim Heong Roang

Institute of Non-Ferrous Metals: Chu llong-Yob

Chemical and Light Industries Committee:

Salt Bur=2au Director: Kim Mun San

Foreign Economic Co-op. Bureau Director: Ju Jong Rual

Scientific Techinical Bureau Specialist: Kong Hi

Ministry of Metallurgy 2nd Machinervy:

Foreign Economic Co-operation Dept., Area officer: Hon Son Dok

Department of Metallurgy, Director: Li Ghi Zon

Department of Metallurgy, Deputy Director:

Department of Metallurgy, Refracticns desk:

Zoi Ghi Hi

Mun Gon Chan




BENTONITE.

Location of reserves: Yuson region—Haeryong District

Reserves proved I class: 5,000,060 t
The Yusoa field is 5200 meters long with thickness of maximum 3.2 m and

minimsum 0.7 m.The deepness of field is average 70 meters.Open pit excavation
1s envisagad. ‘

Location of reserves: Baekam region

Reserves proved II cla“s: 4,000,000t
Mineralogical composition: (Yusocn field)
Montmorllenite 807-85%
limonite
quartz

orthoc’ ise/ologoclase
arseupiryte sericite

Chemical composition:

Si0; Al,03  FeO Feg03  Ca0 Mg0 K20 Ng20¢
Z by weight

67-70 15-20 0.1-0.5 1.5-2,2 1.5-3.2 0.8-3 0.3-0.7 0.4-1.0
Preliminary physical properties:
Moisture content 7.7%-8.3%
Swelling degree: 2
Colloidal degree: 26-83.6
Absorbtivness(after 52 hours) 14.79%
Viscosity degree: 55.5-83.6
PH - 7-8
Development programme: Open pit mine of capacity of 20,000 MTPY of proc:ssed
bentonite is envisaged. This capacity is considered as pilot.After the

estbalishment of the proecess th capacity will be increased to the required by
market.

Assistance required:

Development of the technological process of bentonite beneficiation to be
used in the following applications:

metal casting, paper industry, textile, china and porcelain, soap,
cospetics as well for the land structure improvement

Location patteras:

Brown coal avaliable as fuel, no limitations on water.

Logistic infractructure 18 requiring improvements.




“SOFT" KAOLINE

Location of reserves:

Onsong brown coal aine,

Reserves: clay with the countent _25% of Al503 more than 30,000,000 t
clay with the content _20X of Al;03 wmore than 470,000,000 t

The thickness of the mineral body is from 1 to 31 meters-average 9 meters,

under the brown coal layer.

Mineralogical composition:

Decomposition of the granite rock.
Chemical composition:
Al,5013 Fep03 $10,
% by weight
min.20 3 min,.70

Development programme:

The benefciation plant is to be constructed of 5,000 MIPY (?) of capacity ,
using all infrastructure of the existing brown coal mine. The laboratory
tests of beneficiation were carried out without the trialas on elimination of
the iron and biotite. The wet method is considered for industrial
implementation.

Reqested assistance:

Development of the wet technology of kaolin beneficiation with strong emphasis
on iron separation.

Location pattern:

Brown coal (calorific value 3,500 kcal/kg) is availbale as fuel, and water
from open pit.The logistic infrastructure is better than average. The water

treatment plant should be also included into technology development programme.
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“SOFT" KAOLINE

Location of the reserve: Saenggilyeng mine

Resources of the reserve: 2,900,00 t (open pit)

Mineralogical composition:

Kaoline clay (A1203.25103.2H0) and montmorillonite(A103.45109.12H50)
1lpur1ties:orthoclase/oligoclase,pyrite,li-onite,sidetite,illenite,-ica
organic impurities including carbon.
Cheaical composition:
Al503 $10, Fep03 Hy0
% by weight
21.5-32 52.8-64.6 1.7-3 9-13
Development programme:

Extraction and beneficiation production facilities with capacity of
20,000MTPY.Yearly production of kaoline 15,000 MTPY (about 80%
effciency).Processes of crushing,smelting in water,sedimentation,filtering and
drying are operational. Existing beneficiation process has low efficient
filtration system and no iron separation.Therefore the quality of kaoline does
not correspond the reqired by processors.

Assistance required:

Development of the process of filtration,selection of adequate
equipment.Development of the process of iron separation(under 1 %) and
selection of adequate equipment.

Locaticn pattern: Mine and beneficiation plant are operational.Fuel is brown
coal (calorific value 4000 kcal/kg).




“HARD" KAOLINE

Location of reserves:

Zangsan region
Reserves proved: 100,000,000 t
Stratum is composed from two layers.

Mineraiogical composition:

Main component: kaoline clay
Impurities:dispore and organic compunds,sand
Chemical composition:

Al704 Fez03 $107
% by weight
Upper layer
37-42 0.8-7 38-45
Lower layer
50-37 11-5 42-49

Development progranme:

At the moment the Zangsan mine is exploited.with the capacity of 150,000
MI?Y.(?)The beneficiation plant capacity is 200,000 MTPY(?). Main user is the
refractories factory. One process unit: magnetic teparation is not working |
properly.Therefore the quality of product is low ard brick fire resistance is
not eufficient. The experience gained on the beneficiation plant will be
dissemlanted to other beneficiation inat-llations.

Required assistacce:

Development of the iron separation process and selection of the suitable
equipment for the existing beneficiation plant.
Location pattern:

Industrially developed area.
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DIATOMITE

Location of reserves: Reserves:
1).Namyang Ri if Kilju District 30,000

2) .Kumchen Ri of Kilju District 1,000,000 t
3).Suan District 1,200,600 t

Mineralogical composition: Mairly diatozite

Impuritie;: sand,clay,alkali metals oxides and
sulphates, the organic residues.
Chemical composition:(related to respective locztion)

§10, Fep03 P205 Ca0 MgO Ti0, H0 Nay0

1). 70-81 2-4% 7-8.1 1-1.4 0.9-1.5 trace trace trace
2). 65 6.5 2.5 1.8 1.2 trace trace trace
3). 69-81 3-5 6.12 0.2-0.9 0.8-104 0'3-2 0.8-102 003-0¢5

Physical properties:

Density 2-2.15

Porosity 602-70Z

Hardness 1

Therwal conductuvity coefficient: 0.059 - 0.13 kcal/m.°C.h

The prospective applications: Filtration agent, light bcick land improving
agent ,paper industry, china etc,.

Development programme:

At the moment small exploatatiou in Kilju county Is carried out.The product is
used mainly as fitration agent aud for the land .mprovement. The
beneficialtion factory is to be Luiit of capacity 10,600 MTP§f from which 5,000
MTPY will be used for refining purposes a1d rest for the light brick
production.

Required asslstance:

Development of the technology of the diatomite be-eficiation and assistzace in
the pilot plant of 10,000 MTPY capacity.After the technology will be proved
ia the pilot plant scale the larger scale plant will bz builk.

Loaction patterns: The brown coal ( calorific value 3,500 kcal/kg )is
available. The infrastructural conditiong are not known but Aistrict is

populated, therfore one can expect tiat there exists limices logietic suprort.
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CYANITE
Location of reserves: Rumjong mine
Reserves of mineral: 1,500,000 t for open pit mine
20,000,070 t for =aunderground aine
The upper body of mineral:
-deepness 1-10 meters (average 2,5 m)with degree of body inclination
300-50°.
The undergrouad body of aineral:
—-deepness 1000 meters snd the width of field is from 100 -430 meters
with thickness of 2.°% m average.
Location of reserves: Jongine mine
Regerves of mineral: not defiped
The body of mineral is 100D meters.long with average thickness of 2.5 m
{maximum 6 m) 2nd width from 50 = to 350 m.
Open pit mine is envisged.
Mineralogiczl composition:
Maia coaponent - wollartonite
Impurities:corrundum, diaspore, pyrophyllite,elementar carbon.
Chemical composition:
Al503 €109 Fe,03 Ca0 Mg0 Ti09 Reduction
1 by weight
45-62 32-39 0.5-9 0.5-1 0.2-0.7 0.7-1 4-5
Physical properties:
White or grey rock with hardness 6.5-7° .
Development programae:
Pilot installation is running of capacity of 2,500 t of cyanite. Ore after
primery treatment is calcinated in verical calcinator. As fuel the anthracite
is used with the calorific value of 5900 kcal/kg but ash content is 15%,which
is highly influencing the quality of final product. Also iron is not
separated what in certain production batches is giving low quality material
for refractory use. The foreseen application is for the high quality
refractories for the metallurgical industry. The fire-brick factory of
capacity of 50,000 MTPY is considered for conmstruction including ore
benficiation including calcination. Also the potential for export of 100,000
MTPY of beneficiated cyanite was identified.
Required assistance:
Development of the technology of cyanite beneficiation and advisory services
to the establishment of the fire-brick factory.
Location patterns:
Cyanite mine 18 located in the reglon wiiere the fuel, water are available.The
logistic conditions are better than average.
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TALC POWDER

Location of deposit:

Naepyong-ri, Sepo County, Gwang Won province.

The ore body is convinienly deposited. Lenght: 7 km, width: 10- 40 m .
Established reserve: 4,500,000 t. Troaspective reserve:7,000,000 t.
Talc ore composition:

Components I by weight
510, 55-€1

Mg0 25-29
Fey03 3-5
Withness 80-90
Abrasion 6G-70

Talc powder composition: (962 passing sieve 325 mesh)
$10, ain. 58%
Mg0 min.282
Fep03 max.1X
Withness ain.85%

Technical assistance programme:

Identification of the new powder grinding mill (to receive 400 mesh 95% of
product)

Decrease the iron content to improve the colour.
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Location of deposits:

MgCly concentrate is a by-product of the edible salt porduction from the sea
wvater. The capacity of the concentrate production is 20,00-30,000 MTPY.
Chemical composition of the magnesium brine:

Components X by wieght
MgCly 15

KC1 +NaCl 10

CaCl, 2

S04"* 0.5

Production programme:

Establishment of the pilot plant of capacity of 2,000-3,000 MTPY.
Technical assistance required:

1) Training in the mageesium technology field: 2a/m

2)Equipment:

Puaps (HC1) 10m3/h

Pusps(smelted salts S m3/h
Transformers

Fan (BC1 gas) 200a3.h
Heatexchanger 500m3/h(400°-600° C)

Measurment and analytical equipment.




LITHIOM

Location of the deposit:

Chong Gye deposit, county Bov Dong in the Jang Won province.

Geologicsi survey did show 178,000 tons in mine N1 {three vains). Established
reserves are about 1,2 millions tons and potential of several millions tons.
The deposition is requiring underground mining. The drop of the ore body is
resonable.

Mineralogical cnaposition:

Lepidolite with spodumenn snd petalite.

Chemical composition:

Components Z by wieght
Li,0 1.14

Rby0 0.21

Cs20 0.08
Location features:

Unknown.

Production programme:

Mining of ore 52,000 MTPY
Li concentrate 7,5000 MTPY
Li metal 50 MTPY
Rubidium sulphate 3 MTPY
Cesium carbonate 0.5 MIPY

The comple: will be conpo.sed from the ore mechanical beneficiation , chemical
concentration and separation and metallic Litium will be produced by
melt-electrolysis.
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NIOBIUK AND TANTALIM
Location of the deposit:

Pyong Gang deposit. The prospective r.sarves were evaluated :ad laboratery
testing of the ore beneficiation is completed. The ceposi. of %3 million tons
of ore was identified .

Mineralogical composition:

The main niobium mineral is a pyrochlore. It is accompanied by wide range ot
rare earths eleaments, like Ytrium, Neodium, Lantan, and Zirconium.

Chemical composition:

Components X by weight
NbyOs 0.129
Tay0s 0,012
Zr0, 6.509
Rare earths ppm to 0.01

Location features:

The ore is deposited only 1-2 m under the surface, therefore the open pit
mining is considered. The beneficiation pilant will be located about lkm from
the mine. Infrastructural conditions are satisfactory.

Production programme:

The mining of the ore:1000,000 MTPY (0.14% of Nb and Ta)

Concntrate production:2,200 MTPY (32%-34% of Nb and Ta)

Zirconium concentarte:4,400 MTPY (582 of Zr0;).

Technology of beneficiation was established:coarse and fine crushing, gravuty
separation, magnetic ani flotational separatioﬁs. Later concemtrates will be
processed to the NB-Ta metals in metallurgical section of the factory. The
technology of the metailurgical section is under development.




RYSTALINE _RAPHITE

Location of the dejosit:
I. Daepyong-ri, Yomsan Ccunty, North Hwanghae Province.
Reserves: C1 6,823,450 t of average carbon con*ent 7.2 I
C2 4,811,180 t of average carbcn content 5%
Total graphite prospected quantity:731,847 t
Depositioun of ore is allowing to mine 30X in the open pit and rest in
underground mine.
Mineralogical composition:
Main rock is gneiss, and crystalizne gueiss, quartz, feldspar, mica, clay etc.
The graphite is deposited irregulary in the gneiss layers.
Cheaical composition:

Components Z by weight
c 7.33
$i0, 60 .95
Fep03 7.13
Al,04 0.72
Cad 2.82
Mg0 0.52
T109 0.40
Py0s 2.86
K70 0.90
Nag0 1.00

Production programme:
Mine started operation in Pebruary 1984. The mine <apacity is allowing to
produce 2,000 MTPY of crystaline graphite. The beneficiation plant was
constructed at the distance of 1.5 km from mine. The cable car transportation
facililties are under comstruction. The beneficiation plant is composed from
following units:

crushing

milling

floatation

dewatering

drying

mechanical packing
Treatment capacity: 5-7 tons/h. Rate of recovery:70%.




Technical assistance and promotion programme:

Developament of the production capacity to 7,000-10,000 MTPY including recovery
of by-products.

II. Hung Sang, Chupgdan county, South Hwanghae Province.
The prospected quantity of ore is 10,000,000 t (estimated more than
30,000,000).
Several deposits of size & km length and 3 km width are found. Thickness of
the deposits is average 15 m (max.60 m, min. 10 m).
Mineralogical composition:
Ore is composed from calcite,iron pyrrites, ilmenite, arsenpyrrite, zodiacal
light etc.
Chemical composition:
C Si0y Fep03 A1,03 cCal Mg0 K0 Na0 Py05 Hp0
Z by weight
8.83 44.58 12.59 13.12 4.45 5.74 1.42 0.61 0.1 0.28
9.67 50.69 7.41 13.83 3.80 4.512.09C.91 0.26 0.544
Production prngramme:
The 14,000 MTFY treatment capacity was construct:d at Hungsang mine. It is
planned to develop the production and treatment of the ore to the capacity of
500,000 MTPY (?).Expected graphite quality: 90% purity.
Technical assistance programme:

Development of the up-to date technology of the graphite of electrode quality.
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KOREA DAESONG TRADING CORPORATION

The Democratic People’s Republic of Korea.
Botonggarg District, Pyongyang

CABLE ADD: "DAESONG" PYONGYANG
TELEX: PRK PY 473 DI PYONGYANG

Your Ref. No.

Our Ref. No. Pvongyeng ....._.......oue e

Re: Authcrising on the develoguent of Tgtlniun ere

cTeoeoecvevesvcweseveelieoseceveoressesserberecscovoeonscrrcovecnors

It is the intention of Kores Daesong Trading Corporation to develop the
deposite of Titanium ore of rutile and flmenite in the way of joint venture
according to law of the Democratic People's Repudblic of Korea on joint
venturee vhich is inspiring the joint ventures on the principle of sutual
equalty and benefit with companies and private partners in other countries.

The concerned scientific and technical peints and economical valune have

already been proved through the laboratory tests.

We are sure thet U N I D O shall provide the best assistance and cooperation
in introducing the suitable partner with high technology and concerned
funds to be necessary for establishiag new processing industry of Titanium

ore in our country.

We are pleased to authorize U N I D O to act as eur agent and contact with
concerned party vho are interested in this joint venture so as to develop
Titanfus ore with success,

In the meantime we remain

Yours faithfully,

KOREA DALS/.C T: b 0opp,
O rye LN N
LR .

. N
S *’%(‘/ ’
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DETATLED "UVLNS Ny BEQUL-TIONS
PG T:D ITVLLMINTATON CF TF
LAw OF T DrMOCVATIC Pre.ltts
ETYFUDILIC CF LORF. ON

JOINT VENTURES,

(depted by the Decision No. 14 of the rdrinistrotive

Courcil on March 20, 19S5)

CHAPTER 1

GENTRAL RULES

ARTICLE 1., The Detailed Rules and Regulations air at
expanding and developéng economic and technological exchange
and cooreration vwith many countries of the world by
correctly executéng the "the Law of the Democratic People's

Republic of Korea on Joint Ventures,”

ARTICLE 2, The Democratic People's Republic of Korea
(hereinafter called the DPRE} enccurages joint ventures
between the companies and enterprises of the NDPRK and
foreizn conpanies, enterprises and individuals within the
territory of the DPEK on the rrinciple ef envality ang

rvtuitl benefit,




ARTICLE 3,

Joint Venturec jn the D70 ™ he <ol D 1N meny
fields of the nitionnl econory including electronic and
~utomtion industry, metal industry, cining industry,
pmachine~buildine, cherical indu<tr-, food processirc
industry, clothing industry, dcily neces<aries iadestry,

con<truction, transportatior ~n- teourism,

ARTICLE 4, Joint Venture companies to be e-t-blished within
the territory of the NPF shall be capable of introducing
the latest science and technclogy, improvineg the quality

of the products and increasing exports,

ARTICLE 5., A joirnt company to be estzblished within the
territory of the DPZK shnll take the forc of 2 limited

liability company,

ARTICLE 6, The state proteets by law the nroperties
invested by foreign parties to Joint ventures and incone

accruing froc the operation of enterprises.,

ARTICLE 7. 2 joint company conducts its management activities
indepeniently pursuant to the laws nf the DPRK, the contracts

betwern parties to the jo'nt ventures and its statute,

ARTICLE S, A joint venture cocpany snhall akide by correctly
the lers1 norns »nd regulations of the NP™F j§n #11 jte

tetjvities,
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sUTICLY Q, Foreane overserc includine Forean treders
and zonefacturers in Jojan nay oren jeint ventures with the
comprnies and ~nternrises of the DiTK under the JDetniled

“ulec ~2nd leculeations,

caprel. 2

ORG NIZATIONS O JOINT COMPNITS

AUTICLYT 10, The cowpanies and enterprises of the DI™F
vhich are coins to organize joint venture companies with
foreirn companies, enterprises and individu=ls shall oren
negotiations with foreign parties a2fter reaching an arreement

with the Ministry of External Tconomic Affairs,

AP ICLT 11, After concluding contracts for the organizatio
of joint venture companies, the pzrties to the joint ventures

shall obtain an approval of the Ministry of External Affairs,

Economic Affairs,

ARTICLE 12, The contract for the organization of &
i joint company shall inclnde important matters on the
. orranizrotion and operation of the joint company such as the
contrreting parties end the nane of “he comuany, the durction
of the comprry, the totrl funds of the xo-:any, the shore
of invectmont of erch porty, the creanizition of the lLarsd
of directars, the numher of worlere “nd ¢roff =enpleor. of

the corsore pn? it- wage stavder? cuarantee of livine
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rendjtinne, ete,

ATTICLY 13, 0 Joint co-rony ehall recister with the
rrovincicl peonle's comzittee concerned,

Ir 2prlyine for recistratinn, the comyany shorld nrod:-re
the docuzents of approvinrs the contract for the joint verivrs
its statute an? the dncizent of provins the irvecet-~nt cf
each prrty, torethe~ with th- a3 lic~tion for the reristr-tio:
of the conmpany,

The joint company will becone » corrornte body fro-

the time of registration,

ARTICLE 14, “her z joint cormpany intends to change itecs
registered, it shovrld reachk 2n arreerent with the Ministry
of Ixternal FEconomic “ffaire on the changes and inform the

corpany registration organs of the chances,

ATTICLE 15. A joint comrany shall have it~ statute.
The statute of the compeny should include the nmme 2nd loca-

tion of the company, its business line, its total funds,

the share of investment of each party, the duratiorn of
the company, the princirles 2nd order of the company's

activities,
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crpPITTT 2

IMVZSTYTNT

.ETICLE 16, The tcotal funde of a jeint corpany and the
<hare of investrelnt of enach porty shnll be Accjizted b

acree-ent botice: the p-rties to the jeint vexntures,

A ATTICLT 17. Parties to a jeint venture may m-ke invectzent
in the form of currency, builines, raw mnterials, machinery

an? e-uvipoent, invention richt, technical decumentes, land, etcd

ARTICLE 18, Currency to be invested by the parties to

a joint venture shall be decided by arreement between them.

AUTICLE 19. Vhen buildings, raw m2terials, rachinery
and equipment, invention rieht and technic2l documents
are invested, their prices 2re assessed by the parties to

a joint venture according to international market prices.

ARTICLE 20, 1In case land is not included in the share of
investnent a joint company should pay land rent,
The land ren t is set by the State Price Assessrment

Commission,

A"TICLE 21, Ajoint company shall not r~dure reristered

Tunds,
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SJUTICLY 22, DParties to & joint venture ara liakle for the
dertts incurred ir the covrse of ruzninz the compaty only

within the Yi-it of sh rrs of their invest-ent,

A7 TICLL 25, vhen a party to 2 jeint venture wants to
transfer 2 part or the whole of the shore of its inve- ti:ent
to a third p-rty, it should ret the censent fro~ the other

party,

CHAPTER 4

BOARD OF DIRECTORS AND STAFF MEMBLRS.

ATICLF 24, A joint company shall have the board of
directors,
The bourd of directors shall be the highest deciding

body of the joint cozpany, .

ATICLE 25, The hoard of directors is composed of the
recuired number of directors,

The board of directors shall have a chairmen and a
vice-chairmnn,

The nuzber of directcrs norinat«-d by each siue Lo «
Joint venture an d the chrirman and the vice-chrirman

are decided in the contract,

ARTICLY 26, The reeting of the boar? of directors is




convened by the 2hrirm-a mere then ofice » ve r, The vice-
chofrzan naf 2211 the zmeetin- ¢f the be:rd of directoers
ith the avthorization of the ch irm-nt

The chhirmon er vice—chairian sh-11 notify in advance
dircectors of the drte, ;lice and zcenin of the neetine of the

koisyrc of divectors when he int ads to ¢ 11 it,

ALTICLE 77, The beard of directors discusses and decides
on such irportant matters corncerning the canarement of
the company ~e the increcse of the recistered capital of the
company, the extencicn of the dur-tion of the company, the
dissolution of the company, the measures for the company's
develonrent, the plan for itz managerent activities, the
account cettlement znd the distr:bufion of profits, the
apsointoent and disxzissal of the president and the vice-

president ant the ~prointment c¢f zuditors.

ARTICLE 28, The problems to be discussed at the meeting

of board of directors are decided by the unenimous vote

¢f directors present a2t ithe peeting,

A"TICLE 29, A joint coopany has a president, a vice~

president cnd re-uired number of st-ff reghers,

SO TICLY 30, The president of 2 joint comypony orranize:
tnd cenducts the monnrenent of the cn~pany ~cenrine to the

cotroet or the oarconiz oticn of the corpomy) it ctotate
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int the lecicione tiken W the be v of Ajrecters, on?

~ncwer< to tie torr?® of directoare fnr jts work,

c* PTE” §
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v

ICLY 31, A jeint cozpany zoav rurcheose in the DP'E

raw and other miaterinls, sexi-finished goods and e-~uipnent

(hereinafter referred to as mntericls) needed for production,
Pertinent crrsans and enterprises in the DPTF should

rreferenti=lly provide joint comparnies with recuired

materials, £ joint company may tuy from foreign countries

materials which are not produced or cannot be houcht in the

oPric.

LTTICLE 32, L joint compeny mav purchise invention rizkt

techniczl docurentition, techknical know-how 2nd1 other

aavanced technoelcry fror foreiesn countries,

ALTICLE 23, The export of products shei'ld he the r.2in

iine of business ¢f a joint worparr,

ATTICLY 34, L joint cozpany zar surchase necessary m2ter-
i1s for rrofuction ap? srl1l its producte in the N7 orlv
throuel. ertinent tr-de orzrniz-tio: -, .-t thic tirn thr -rige

is hoee? on interpstion:l nrket sricee,
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joint co-onyv ooy o hey djrectly some mitericls for

operstior throu~h corercin! netvorks,

SUFICLY S, O jeint company miy extort yroductse nne
import =~terirle for preduction directly or throuch the

tride oreonizotion oV the D10,

sUTICLT 34, hen » joint comicny imports materials
needed for prolduction er expnrts its products, it is not

asked to get exporti and impert licence,

ATTICLY 37. A joint com;anv may import materials needed

for the prroduction free of duty,

STTICLY 38, A joint company should pey regulation charge

for w~ter, power, henting, telephone, etc.

ANTICLY 38, A joint coowiny shell insure its property

basic~11y throuch the insurance corpeny of the DPHK,

CiLiPTER 6

LAZOUR MANAGEMENT

A TICIY 40, . joint corpany errleyes or dismisses Kereon

wnrkere throu~v the 12%our administrotion orcans of the IV,

The laknur sdr-inistration orrrve should rrovide jelint




compranjes with re~uired latour forere en the ireleverticr] brejd

A TICLE 41. ¥ordinc hours, rest »nd lahour vrotectior
of woriers ond stnff me~hers of Jeirt corpanges nre 1roctice?

In accordance with the la'our lawe ~nd rce-ulationc of the NDFT:

STTICLE 42, =~ Joint comeany ri7y e-nlay foreirners re

its workine ctaff,

ARTICLE 43, A joint cormpany should raise the techricnl
level of the workers and staff members and train up skilled

wvorkers recuired,

A”TICLE 44, The workers end staff mepbers of Joint company
enjoy the benéfits of social insvrance and social security
od the LDk,

A joint compary shovld pay 7 per cent of rezuneration
of the wérkers and staff merbers, and the vorkers and staff
menbers 1 per cent of their remuneration as preziumss on

social insurance.

CHAPTER 7
FOREIGN EXC'IANGE CCNTROL
LETICLE 45, A joint comnany opens foreir~n currency and
Forcan WV N accounte at the oreign Tr-de P~nk of the DI~}
(herein.fter referred te as the Trade Bonk) or the banks

«pecified b jt,
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~11 fereirn evchon-e incore and exnernditure of a jeint
coxpany chall be effected only throuch the foreign exchance

account at the hanks,

ACTICLT 4A, A joint company realizes irterest on the
brlance aof forein exchanee 2t the bhank ~ccenvnt accordinr to

the interest rate set v the Forei-n Trasie naun.

LSTICLE 45, & joint coxpany may opren its account at the
banks of other countriers by arcreerent between the partées

to the joint venture,

ARTICL 48, A joint company pays in foreign exchang- the
prices of commodities which are boucht or socld through the
foreign tr:-de organs in the DPRE and the expenses relatins
to it, and in RPorean WOXN the prices goods purchrsses throuch

corrmercial networks and various fees,

ARTICLE 42, A joint company m2y get credit from the banks
of the DIRK or foreign banks when it is short of foreien

currency in its operation,

A'TICLE 50, Lorean WON is used in principle én the
canscerent accounts of a joint cozpany and foreier currencies
nre 2)lso used bv pereement between the porties te the

joint venture,
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The foreirn exchn & ineore ~nd exienditore of - Joint
Cor vy are cenvertel into lorern .. acceordine to the

exchsnite ratec <et hv the Foreion Tr:de Bon!,

STICLY %1, 0 joint comany <bhnll re-it abrond the
Aividends of forei~n p'rtiec 1o the joiht veunture at gheir
reruest,

when a joint co—pany re~ite avroad the dividends, it

should subrit » docuzent confirmine the contents to the bank,

ARTICLE 52, Foreigners enmployed by a joint cozpary ray

rezit aktroad their wages of up to €0 per cent.

CHAPTEER 8
ACCOUNT SETTLEMENT AXND DISTRIBUTION
APTICLE 53. & joint company should settle the accounts
of its management every year,
The fiscal yenr for the joint company is froo January

1 to December 31,

ATTICLE 54, The settlement o.f account for Joint
com;anies shall te made in such o wry as to decide on the net
incore ~after cormrencatine nrodveticn cost out of ite totsl

nnu- Ineon,
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Srticle 7%, The aulditer ehionl? oher’ (he Soep=:sute prre-v -

Tothe co0 vyt srttlesent of acentnte Snd o anever te thr ool

ef Aireptars fo tléir correctrecs,

cle “F, The muditor ie extitle? te inencel the hrel)nese

bty

fret
crer-tim, nf o Joint eo: toav,

The cuditer o0y teruce the “ccort Yoa'c 0 thne Ialabolr A
contracts ond other Hoct. ents perde’ for finnci-l jrerectio-,
Srticle 87, O Jeint eorpany should nry the incor tax or
its net inco:: in ench settlerant ter- accor?ine te the ire~-

Tax lLav of the Di"E or jeint Ceoipeories,

Article 3€, A joint company shonrld create a2 reserve fun-.

Five per cent of the net incor: of the joint conpany sh-l1l
be set aside for the reserve fund every vear until it 2mou-ts
to 25 ner cent of reristered capital,

The reserve fund is use? in filling the deficit of the jrirt
cemLany,

The reserve fund zav be transferred to the coxpany's recis
tered carital by the desicion of the honed of directors,

Lrticie 59, A joint comnany shall crente the fund for the
expansion of production and technical development, rnd the
bonus and welfere funds for the worlkers and staf? ve-here,

The Finds, <ize »n? rate of the Zund rre “jscusced and Aacio
deidd at the bend of Yirectors,

Article €0, The _rafit fictributinn Yoroeey the ;orties 1

the Joinl ventrre ko). %Yo dane i e AN T A AR R
v

t, a1 ivirr, o . . EE I8 RS MEATEE SRR I L L N O 2 K S LA R DY I -
net i LT ertian T vy L e ‘ ¢

recisteyel e 3tal Sfter the Coroent A thr frco 1o e 10
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net inee o 20 deductio: of the Ny e

e -~ v1ie tie faijr

. [N

oventurs e oreinves: theis ivjlace

cLrpTTT I
DISEAIUTICY 0T JOINT ©0 v

Article £1, 5 jaint corpnry €701 he Ajecalvnl ot thae L B
ratien of jts duratian stjrulsted in the controct,

If the joint commary wontse to continue jts rreration, it
should decide the nutter »t the hoard of directer sixy rontbs
hefor the teriination of its duration and recister =it* the cos
—-pany recistratiorn orgzans after gaining the a)proval of the
Ninistry of External Tconnric Affairs,

Article €2, In the followine cases a Joint cozrany may be

dissolved by the decision of the boar? of directors prior to

- the expiration cf the duration of the verture.
- 1. When the joint corpany suffers 2 contirnucus deficit rore

than ¥ vears;
2, When 2 rarty to the joint venture cruses serious conse-
cuences in the husiness operation by failins to execute its

oblications;

mav it

2, Vhern the jy;t cormpany canuct ke corerated any loncer
owirr te wnevoidable circurstances,

~rticle FS, Priar te Yivuidrtion, thr 1i-vidatnr shn-l-
infer. *%e colpony rezistreotion (rreve 0 #he grnvpine of Wie
Ti-viditiny 1 rocerdvre,

crtiels 0, U en on joint venture Cenromv S Aecen)ve )

tl'e hoag” of directors shoul’ o -nint linvidater "ud o resia-
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Yort chnuld hopd aver Yie dutjes te li-uidoter,

‘rticle £35, The liecnidator shn1d wint u:- the current
tesinercss of the co:r-uy and Aistribete recrinin~ sseets to
the preticinates in the venture in provartion tn thejr

contrihution,

MTICIY RR, The li-vidntar ~rewerce ta the ho~rd of dir-

ectore for the correctness cof his worl,

STTICLT €7, After finishine liquidation procedures, the
licuidator should g~in the approvnal of . he hoard of directors
and inform the cozjpany registration organs of th. terrination

of linuidotion,

CHAPT"R 10,

. SETTLEXZXNT OF DISPUTES

T - A"TICLE 6S, Di“ferences arising in the course of the
| operation of a joint cozpany are settled through consultation,
The disputes insolvable through consultation are deliberated
and settled by a court of lev or a trade arbitration organ

v of the DPFRK,

A TICLE 60, Arbitration is carried out according to the

deliberating rrocedure of the trede arditrotion c~se cf the

e g
2"y ... 9

cl2ipntiff on? - defendrnt in ~rbhitrotion ¢on nomincte

ne rrhitraterse these i 2ve not in the ~rbitrator's tist,




STICLT 70 Juetiee fs ndrivistered secardin- to the civi
suit procedirre cf the Np2Y,

The feoreien portiec to joint ventures rricy “he e-mn richt

~e the norties ef the DPTL to jeint ventures ir » ecjvil suit,

LUTICLTE T1. The 2e0liber tion of dicutes m~y he tenrerend
to the forei - trade arbitration orzan of » third ceuntry by

écreenent between the parties to the Joint ventures,
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DTOTLTT TUINI N UURULL TeN:
OF T OINCIML T YN LU OF ToO
NUUGSTPIC PEAPLTYS TUTUUSLIC

CT 0Ty Y TN eeNPoNITS

(irrroved ky the Necision No., 2”7 of the Ad=inistration Courcil
on Mo 17, 1085.))

A'TICLF 1, The Detzile? Rules and Regulations are anjplicable
to joint companies within the territervy of the Dermocratic
People's Republic of Korea (hereinafter referred to as
the DPRE), jointly operate? by the organizations or
enterprises in the fields of the national economy of the

DFRE and foreign orzanizations or enterprises (including

individuals),

ARTICLE 2, A joint coxmpany within the territory of the
DPRK is liable to pay income tax zecording to the Income
Tax Law of the DPPK on Joint Companies and its detailed

Rules and Hegulations,

ARTICLE 3., The income tax on a joint company shzll be
levied on the net inceme ~fter compensating cos's froz the
rroes incoie in e~ch settlenent ter:,

te Th- inco=e t-x period for jeoint corp-nie< is cre ve r

c2leul ted from Joavue-v 1 to dece*or =1,
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The incere tox on » necly ect Mliched joint compnny
<h~11 be levied on the incoce calcovlste? for = period fro-
the 7 te of ce-—encine its operctinn to the ~nd of the ye r
ardthe incrme tax on & joint compury to he licuids ted, fro-
Jrnuay 1 te the d-te of lirujntiagn,

7. The net incere of 2 joint cnzr~ny sho1]l he cor;uted
ne foll _we:

1) The net incoze of » i int cospary in the field of
indvstry is calculeted by d- ductine the cost of the s:—les froc
incorcte fror: srles of preodrets;

2) The net income of a joint co=pany in the field of
construction is cazlculated by d. ductineg construction costs
frce the incoze derived from transfering constructions;

3) The net inccre of a joint cozpany ir the field of
transportation is calculated by dedueting trarsportation
costs fror the incozme frox freicht;

4) The net income of a joint company in the field of
cormerce and public service is calculated by deducting the
expenditure for sales of gcods and nublic service from the
income fron sales of rocds and public service;

5) The net incn e of 2 joint corany in other fields is
c2leulated recordine to the rulrc cet ecercrately bv the Yiristn
o’ Finrnee of the DI,

e 1Y Jeint corrovies ebanld erdo it the npps -1 acepmm i

stotenert of thedy o ire o0t ta % »o).» - - financial




- 40 -

er-otne within the fivet moanth: Af the roxt e r

TUTICLY A, Tre dneose tax rote or - Saint co-=nnyv cehe11 .

25 pe rcent of the net incorme.

DREE R e

{777 3. Th incore 1o on- Sajnt co=r ey <h-11 Ye ¢rrp-

uted o foflowe;

1. Ther ipcaze tax on~ Joint co=;~*ny sh1l he e»lcul=te
by applvine the tax rote to the net incone gxined in each -
settle..ent terrm,

2, %her the inceame of ¢ joint co-~ny is ©rde by branches
in pany rlaces within the territory of the DYrF, the
income iax shall be crlculated *v 2pylying the tax rote to the

total ~2mount of the incomes,

ARTICLE 6, .. joint company m2y be exepted fror the
income t=x fpr ~ period of 3 Years from the time of
cornaencencnt of its oper~tion.

1. ‘hen 2 joint com;pany wishes to be exepted fror: the
income tax, it should file for ajproveal an application with
the Mipictry of Finance of the DPLY,

2. “hen 2 joint company still errns little profits even
~fter the exrirstion of the exention vericed of jncore tox,
tie igiciry of Fin-nce of the 0. "1 izay exnenpt or redpce the

income tox on the j;etitiorn nf the Joint ceinane,

SETCIT T the dncerte tin on Joint cormmony el 1] wep

ci:lerl-ted in term:< of Forean 7~
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T erse the nat inceme of the inirt coney je o in foreisos
carreiaecies, the incn~e tay chrll %o cccpccnd jn ter—c of
Porean "¢ =2ecardines to the oxchovee rote runted by the
Crafe fank of the MU ne of the end nf <ettlemest ve-r

(the 1 te of the liui?ction ircluded)

STTYICIT 8, 2 jeint ceoooanv should pry the incore tax te
the relevant finoncial orcans on tre d-te prescvibed,

In case of frilure to pay the income tax in due time, the
Joint companv should pay arrears of 0.3 per cent of the
overdue income t~ax for every droy of delay, storting fror the
first day of deferult:

1. The joint corpany should pay the incowe tax to the
relevent financial organs within the first month of the next
vear of the settlement ve-r;

2. The2 joint company should submit income tax returns
to the relevant ban} at the tice of payrzent of incoze tox,
The bank shali examine and ascertain them and keep one cory
in its custody, a2nd send cne cory each to the Joinrnt conmpany
and the relevant authorities:

3. The financial oreans shall collect de#iciencies frorx
*nrd refund excess pavments to the taxpaver afeer examinine
AP pecerteinine the arount o the incere tov prid by the
Jeint coiprnvg

‘e The arrerrs of the ince-e tox not 1-id b o Jeint

coreany din due tire owine te un~veid-hle cireunmetonens ey
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be axe;ted tatslly or porticlly on eresinitian 'y the

Tinneisrl aresns,

ATTICLY. 9, The finnvucial orc~ns have the richt to cond:ct
ar audit concerning the povient of the ince- e t-x Ev the
Joint comninny:

1. The finrncizl orcans hive the richt to nudit the inco-e
tax payment situation of the joint cooprny and related
orecanizetions and enterprices:

2. The joint companyv shoul . afford information NnecessaAry
for the audit to the financial or ans and conoply with the

auditing of the financial orrans,

ARTICLE 16, A joint compary may bring ap action in a
court of law for excess taxation by the releveant aunthorities,

AYTICLE 11, The financial orszans may impose a penalty
of up to 4 times the amount of the pertinent income tax
according to the seriousness of offence on a Joint company
which has violated the Income tax Law of the Democratic
Feople's Republic of Korea on Joint Companies. In case of gross
violation, the financial orgsns may bring an action in a

court of lai-,
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T INCT T LW 67 T
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OF RO™ 7 0N JTNT VYENTUTS.,

(“dcpted by *%e Tecision No. 12 of the St-ndine faejtten

of the fujprere Peonle's is<ceibly nf the DT on M reh Ty

SHTICLE 1, ) joint cesrany within the territory of the
Denocratic Peonrnle's Renudblic of Fovea shall P2yY incoxe

tax in accordance with this law,

~RTICLY. 2, The income tax on a Joint comopany shzll be
levied on the net income zfter corpensating costs from the

gross incowe in each settlement term,

ARTICLE 3., The income tex rate on 2 Joint coxpany sh:-11

be 25 per cent,

ANTICLE 4, A joint comjany E~v be exerpted froc the
incore trx for a perjod of 3 yYe~rs frorm the time of
cormsencerent of its operstion.

In case the joint co32ny still e-yrns little profits even
fter the exriration of the tox exer:tinn peried, tha ipcere

toy moy Le excl ted or reducrd o the “etiticn nf the

Jroint enonone

1085)

-
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STICLT 3. The incone gay on o Joint eesprny sh-ll be

cozpyuted in terss of Korenp Wi,

SITICLY 60 5 joint corprny sh-)l P2y ths ince-e tox on the
. fixed A:te to the relevant fincnci -l orerianc,
- A Ir case ¢f f=ilvre to p'y the incs—e tox i e tizze, the
1.. : Joint company <hn1) pov arrears of N = per cent cf the overdue
income trx for every d-v of A~lry, stortins frer the first ary

of - fault,

AYTICLE 7. The financial organs are enpowered to audit
incore tax payrent sifustion of any joint comn,ny,

';_i The joint company is liadtle to af®ord necessary informatien

for auditing to the financial organs,

ARTICLE 8. The financial orcans have the right to irpese

. pPenalty on joint companyes for their violztion of this Law

according to the seriousness of the case,
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RUTILE.

Location of the deposit:

Ongjin area in South Hwanghae Province.

Ore reserves:

Geological study were completed on several deposits in this area. The fully
investigated area is showing reserves of ore above the 200,000,000 t. The
lenght of the deposit is 29.2 ke. Width of the body in average is 6.4 a. The
deepness of the deposit wis investigated up to 1300 and bottos uas not reached.
Mineralogical composition:

951 Rutile

Chemical ore analysis (average):

Cosponents I by weight Components Z by weight
Tio, 3.68 sio, 70.23z
Al503 8.50 Feo0y 9.37

FeO 0.13 Mg0 0.42

Hno 0.10 P20g 0.05

Nas0 0.0S Ir 0.1-0.3

r,0 - Hp0 0.38

Location features:

The deposits are located south of the Ongjin comsunity. relatively near to the
inhabited arezs, 40 ke fros Maejiu city (county capitzl city). The 10 ke of
the road from Heiejiu is sade from corcrete(damaged), rest of the distance is a
field road. The depcsit field A" is loceted on the both sides of the valley
through which road, narrom railway and river are Pascing. The distance to the
nezrest sea port is about 3C ke. Electrical energy is available, however for
large scale consusption the line of 30 ka will be necessary. The ogeneral
infractructural conditions are satisfactory and sisilar to sedius developed
sites in industrialized countries. Mining cospany wss not vyet established,
but near located mines of the province may assure the qualified staff in
design, mine exploatation and plant operation.

Production programse: '

Final production prograese was not yet ectablished.

Preliminary programse:

Construction of the beneficiation plant and Ti0> pigment of capacity 50,000
BIPY. The pilot plant at first stage is considered of capacity 3,000 - 5,000
HNTPY .

Advisatle prograsse:

Construction of the beneficiation plent of capacity 200,000 MTPY and 50,000
HTPY of Ti0o pigment. Balance of the rutile ore will be exported. The need
of pilot plant should be decided after the sasples processing in jindustrial
laboratorijes.
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ILNENITE

Location of the deposit:

Susan area in South Pyongyang Province

Reserves of ilsenite ore:

The deposits of identified reserves are located across the valley where
intensive farming is performed. The size of the deposit is 2.6 lenght, and
width of 0.8ka. Ore is located on the surface and is extending up to the

277 e deppness( this is not the bottos of the ore body). Set of drilling
holes - 200sx200m. At the sosent proved quantity of ore is 175,000,000 t.
The prospective quantity is over 500,000,000 t.

Mineralogical composition :

90Z ilsenite.

Cheaical composition (zverage):

Component T by weight Cosponent I by weight
Ti0, 5.€ si0, 39.64

M50 .84 Cal 6.36

Fey03 11.12 Al503 7.8

V,0q 0.004 P,0s _ 0.02

Nao0 0.07 S 6.024

In . 0.01 Mo 0.04

Cu 0.04 Mr: 0.04

Ni 0.0! Cr -

Lecation features:

The deposits are located 30 ka south of <ity Pyongyang, near the Susan
village. The conrecting road is only 10 ke paved (concrete and asphalt). the
rest is & field road. Distance to the Pfoungvang South Railway is about Z0
ke. The water in the area is asvailable in the large quantity, however due to
the intensive farming nc untreated sewage will be aliowed. The elctricity is
available, but for large scale consusption new line of about 10 ks would be
necessary. The general infrastructural conditions are satisfactory and
similar to the wsedium developed construction site in the industrialized
countries. Mining and processing comrany is established and Ti0yp pigment
pilot plant is operational (capacity about 300 MIPY-sulphuric acid route).
Swall sechanical workshop 2s well ac the chemical Jlaboratory are established,
however gore cosplex analysis are held in research institutes. The nusber of
of employees is over 80 from which severai cospetent engineers.

Developsent prograsme:

Construction of Tidy pigsent plant of 20,000 MIPY of rapacity and 100 HTPY of
Ti metal and respective ore beneficiation plent.

Advisable programsc:

Construction of the 50,000 MYPY Ti0,p pigment plant and 400,000 MIPY of

benficiated ilmenite. The 7i metal plant capacity should be analysed.
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Titantum Products
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TITANIUM DIOXIDE PIGMENTS

Titanium Products
788,%9004 J

Werld TIO, Producers and Capacities (comtirued World TIO, Producers and Capacities (comtinued)

Compmny and Plaat Location

) "_ Amual Tiaakum Dicaide Pigment Capacity
?M of metric lg

-t -

Procem Raw Material Remarke
WESTERN SUROPE (continuad
Italy
SmY
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Tinte, SA) Py
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Formerly kacwn o5 BTP Tiomide 1od end ss Brisch Tian
Producss Co, L)

ADDRESS
Hevenon Hill Roed
GULINGHAM, Clovelend TS23 1PS
Tol (0642)50 1) 44
Tolex: 58540 vond g
Cable: TIOXIDE BILLINGHAM

OWNERSHIP
100% by Troxide Grovp PLC, UK

ACTMVITIES

Tiomide UK Limited, the UX manulactunng subsichary of Tioxide

Growp PLC UK.

Pigments Division
Haverion Hdl Roed
BILLINGHAM, Cleveland 7523 1PS
Tek (0642) 58 11 44
Teolex: 68540 tiond g
Coble: TIOXIDE BILLINGHAM

ACTMVITIES

PLANTS and PRODUCTS

GREATHAM, {Cleveland)
Hanlepool
'qm_ _
c Pigments
anium dioxide
Tianwm tetrachionds
GRIMSBY,
DN31 2swW

Pyswipe
lron sullate {ferrous)
Pigments
lno{panic Pigmants
ranium dioxide
Sulluric scd

Kemira Oy

ADDRESS
Postal addres+:
POB. 330
SF-00101 HELSINKI 10

Location:

Porkkalanksty 3

SF-00180 HELSINKI 18

Tok (80} 1 32 11

Tolax: 124633 kehkisf / 121191 kehk: 5f
Cable: KEMIRAOY

Tololax: {90) 694 61 67

OWNERSHIP
100% by the Finnish State

Thanium Dioxide Division

PLANTS snd PRODUCTS

$F-28840 PON, (Turku-Por)
lson sullers (Terrous)
Pigments
Inorganic Pigments
Tnanium dioride
Sulfusic acid

A A

ADDRESS
- sddrass:

8P No 18

95, rve du Gindeal de Goulle
F-88800 THANN

Tek 69370233

Tolex 881361 vuna
Cable: CHIMIQUES THANN

OWNERSHIP
$7.72% by Rhine-Poulenc Minersle Fing SA F

suBSIuAA_lES‘MAFFIUM 0 COMPANIES
Only Wast-Europesn snd U.S. chemucal manulact
Potasse ot Produsts Chumiques - PPC, F (49.99%)

PLANTS snd PRODUCTS

F-76080 LE HAVRE, [Seine-Maritime)
Route du Pomt Vi
kon sullate ferrous)

inorganic Pigments
98
Tuamum deode

Thann et Muthouse SA oot

F-88800 THANN, fHout-Rhin)

95, rve du Général de Goulle

kon chiorosulfate fernic)

ron sullate flerrous)

Pigments p
Inorganic Pigments

Tranium droxide

Taanium tetrachioride

Zirconium oxide

Genera’ and CompouncoeJ Products
lron chionde/sullate for water treatment
Organic titanium com

Suflited products
" Kronos Titan-GmbH
ADDRESS
Postiach 100720
Peschsicasse 5

D-5090 LEVERKUSEN )
Tek (0214) 35 6¢

Tolex: 8510823 19 d
Cable: TITAN LEVERKUSEN

OWNERSHIP
87% by NL Industres Inc., USA
13% by Nationa! Lead Oversess Caprtal Corporstion, USA

ACTIVITIES

Company: produces iitanmum dioxide, tamum compounds,
rheological add.ives, and water clarifcanion chemicals,

PLANTS andg PRODUCTS

D-5090 LEVERKUSEN, (Nordrhein-Westfalen)
lron sufate (ferrous)
P'gmo Az8
Inc nanic Pigments
Taanium deoxide
ners! and Compounded Products
‘L meolog:cal sddnves

HORDENHAM, (Niedersschsen)
Posuinye 8538
lron suifate flerrous)
Pigments
Inoiganc Prgments
Tnanium doxide

General and Compounded Producis
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ANNEX IV

ADVISORY NOTES
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Preliminary Assessment of the Infrastructural Elements of Ongjin
Deposits in South Bwanghee Province

The deposits are on the South part of Ongjin relatively near to
inhabited arca, 40 km from Haenju. Only first 10 km of road is made of
concrete (badly damaged), the rest is a field road. The deposits field A"
is Jocated on both sides of the road. Parallel to the road is a narrow
railway and river.

The distance to the nearest port is about 30 km. Electrical energy is
available, however for large scale consumption the line of atout 30 km is
necessary. The general infrastructural conditions are satisfactory and
similar to medium-developet cons<ruction sites in any industrialized country.
Yet, mining ccmpany was not established, but near located mines in the
province may ensure the qualified staff to design and expleoit mine and
beneficiation plant. ¢

Preliminary Assessment of the Infrastructural Elemeats of Susan area in
South Pyonzang Province

The deposit area is abcut 30 km south of the city of Pyongyang near
the Susan village The road connecting is only about 10 km asphalted
concrete, the rest are field roads. rhe deposits of identified area are
located across the valley where irntensive farming is carried out. The
distance to the Pyongyang South Railway is about 20 km. The water in the
area is available in large quantities, but bezause of intensive farming
no sewage will be allowed. The electricity is available but for large-
scale consumption a new line of about 10 km is necessary. The general
infrastructural conditions are satisfactory and similar to the medium-
developed construction sites in the industrialized countries.

A mining and processing company was established and pilot plant is
operational. Small chemicazl laboratory and mechanical workshop are on
the spot. The number of employees is about 60 - 80 from which mission met
3 engineers with good competence and process knowledge.

Report on Pilot plant of Ilmenite Ore Processing

The pilot plant is located in the two cascace buildings:

1) The ore processing

2) Titanium oxide pigment production.

The mined ore is sieved and washed of the earth and kaolin and grinded
in rotary crushers. The ilmenite is separated in the two (three) stage
water floatation and open water filters. Wet ilmenite is deposited outside
where it is drying in natural conditions. No addi.ives to floatation are
used and no magnetic separation installed. As a result ilmenite ore is
beneficiated from 7 - 97 to 38 - 40% of TiO, content. At the moment the
trial run of secondary enrichment on the same line is carried out to

reach 457 TiO2 concentration.
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The dry ilmenite ore is transported by air through the air separation
topper and the "reacter" is filled to which sulphuric acid is added. After
iron reduction and air oxygenation of solution, TiO, is settled in cascade
vessels (plated with white ceramic tiles) in which It is washed and settled.
The final fiitration is carried out in an open cake filter. Cake is dried
on the azir. No sulphuric zcid recirculation is carried out. As reported
90 - 927% of TiO2 content 1n pigment is achieved.

The equipment of all unit processes is outdated and self-made. No
visible instrumentation and control equipment is present, but process seems
to be operated smoothly. The efficiency of tha 'l'iO2 recovery is low (less
than 50%).

Recommendations on Production Programme of Titanium Ores and Titanium

Oxide Pigment

The resources of rutile and ilmenite are large scale and should be
considered for long-term exploitation. Therefore the industrial infra-
structure should be designed and established with care to assure long
lasting operation. The development of TiO2 pigment production will
require large scale investment expenditu-2 2s well as some imported inputs
to operate the factory. Therefore Daesong Korea Trading Corporatio.. is
considering to establish the joint-venture with technology owner or
company interested in the marketing of products. There are two aspects
of situation in the TiO2 market which should be taken into consideration:
1) Rutile Ore is rare and slowly exhausting in other countries. Therefore
it may be expected that producers of TiO, pigments will like to ensure the
stable raw material supplies through the” joint-venture arrangements.

2) The final products (TiO, pigment) market is balanced and one can not
expect immediate possibility of large scale sales. Only lcng-term agreements
on the intergovernmental basis with some neighboring countries may be
expected.

Therefore, the production profile should be established in a way of
a mixed offer: beneficiated ore and TiO2 pigmenc.

The preliminary production prograume based on these assumptions may
be formulated as follows:
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1) Ongiin Area

Construction of the beneficiation plant of 290,000 MTPY of rutile ore
(952) and 50,000 MTPY of Ti0, pigments. The chlorine route of technology
should be considered as better fitting to the raw material.

A feasibility study should be prepared, taking into account two
alternatives:

- a full production pregramme (ore and pigments)
- a restricted production programme (50,000 MTPY of TiO, pigment wirt®
respective quantity of beneficiated ore 55,000—60,0002HIPY)

2) Susan area

Construction of the beneficiation plant of 400,000 MTPT of beneficiatad
ilmenite (48 - 50%) and 50,000 MIPY of Ti0, pigments. The sulphuric acid
route should be considered as better fitting the raw material. A feasibility
study should be prepared taking into account two alternmatives:

~ a full producticn programme (eore and pigments)
- a restricted production programme (50,000 MTPY of TiO2 pigment and
95,000 - 100,000 MTPY of ilmenite concentrate

In addition to these altermatives, the production cost of low scale (pilot
plant) operation should be analyzed (3,000-5,000 MIPY). It is clear that this
size of operation is not economically and financiaily feasible, but the disparity
between the costs and prices should be investigated.

Recommendations on the Concentration Process of the Ilmenite Ore at the Ongijin
Pilot Plant

The ilmenite ore, after milling and flotation has a concentration of
407 - 427 of TiOz. The required concentration would be 487 - 50Z. Pilot plant
experiments are started on the second wet flotatiorn of the already concentrated
ore. It seems that there is little hope for further concentration improvement
ensuring the high yields of the commercial product. Therefore, some other
technological routes should be investigated and the following processes considered:

1) Magnetic separation of iror impurities - if they are in magnetite form;

2) The surplus of quartz, sand mica (ail Si0, components) may be separated
by the air cyclone concentration (due to ghe high difference in sperific
weight).

The concept of the pilot test of the concept is as follows:

After Stage I of flotation, the dried 407 Ti0, cre should be blown by fan
to the air cyclone. The grade of ccncentration will depend on particle sizes
and flow., It is expected that if ore particles are of the size 50 microns -
100 microns, then at an ore concentration air in-flow of 1,5 kg/m~, a large part
of S{U, derivatives will be blcwn to the second air cyclone (see scheme), where
it will be set:ied. The product from the second air cyclone will be retvrned
to the wet flotation.
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The following material balance of operation should be established:

- Ilmenite ore 30X T102 100 kg TiO2 40 kg
- Ilmenite ore from first

air cyclone 482 1102 70 kg T102 33.6 kg
- Diluted ilmenite ore

21.32 TiOZ from second

air cyclone 30 kg TIO2 6.4 kg

..... The dimensions of the pilot air cyclone are attached.




TECHNOLOGICAI. SCHEME OF ILMENITE ADDITIONAL CONCENTRATION

Alr
40X ore T
1 ‘ 2 3

|
(%]
<«
\

1 -blower

2-air cycione

3-air cyclone 48% Cre 21.3% Ove

( 46%-50%) (18%-~ 23% )
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UNITED NATIONS DEVELOPMENT PROGRAMME

Project of the Governaent of
Deaocratic People’s Republic of Korea

PROJECT_DOCUMENT

Title:Developsent of the non-setallic minerals beneficiation technology
Nuaber: DP/DPRK/87/ Duration: 28 months

Primary functior: Direct support
Secondary function: Institution building

Sector (Govt. Class.): (UNDP Class. and code):

Sub-sector (6ovt. Class.): (UNDP Class. and code):

Government Implementing Agency: Department of Metallurgy of Ministry of
Hetallurgy and Machinery
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Trading Company

Executing Agency: The United Nations Industria) Developament Organization{UNIDO)
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on behalf of the Governsent
__________________________________ Date e e e
on behalf of the Executing Agency
__________________________________ Date:

on behalf of the United Nalions
Development Prograsse
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PART I. LEGAL_CONTEXT

This Project Document shall be the instrument referred to as such in
Article I, paragraph 1, of the Assistance Agreement between the Governaent of
Democratic People’s Republic of Korea and the United Nations Developsent
_ Prograase, signed by the Parties on _ _ _ _ _ .

The Governament Iaplementing Agency shall, for the purpose of the Standard
Basic Agreement, refer to the Governsend Co-operating Agency described in that

Agreeaent.

PART II.A Developsent Gbiective

Developaent cf the industrial beneficiation processes for non-setallic
sinerals serving integration between the natural resources and industrial and
consumer products.

PART II.8 JIamedjate Objectjve

1). " To assist in the developsent of the tollowing technologies:
-cyanite beneficiation;
-"soft” and "hard™ kaoline beneficiation;
-diatomite beneficiation;
-bentonite beneficiation.
2). To assist in establishment of the testing and quality control
infrastructure.
3). To prepare the integrated programme of the development of the
production and beneficiation of the non-metallic minerals.

PART II.C Special_Considerations

None
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PART II.D pRackground ang_Justificetion

The industry of non-setailic sminerals in the Democratic People’s Republic
of KXorea is playing isportant and growirg role in the industrial structure of
_ti:e country._Large scale natural resources of different sinerals are creating
the strategic opiion for further development in the forthcoming period, to
staisfy growing demand of processing industries and to ensure high value added
exports to the countries of large scale market, for the benefit of the nation.
The devlopment of aineral resources is one of the isportant objectives of the
Third Seven Years Development Plan of the country and all involved enterprises
and institutions are undertaking large scale projects to seet the plan targets.

The Ministry of Metallurgy and Machinery is supervising industrial
activities of several companies dealing with the extraction of the ainerals,
beneficiation and processing, ensuring full intergation with the production of
refractories and other industrial ceramics. Also the largest national trust
the Daesong KXorez Trading Cerporation is exploiting the mines of non-metallic
sinerals and the project outputs will be consused by the all industrial
enterprises processing similar or sase products.

Project is to be implemented in the two industrial centres:
-2angsan )
-Seanggilyeng
Each industrial center is extracting and processing specifis minerals:
a) in Zangsan are exploited mines and following minerals beneficiated:
-"hard"koaline
-cyanite
-diatosite
b)in Seanggilyeng are expolited mines and following minerals beneficiated:
-"soft"kaoline
-bentonite
The background information and project justification on e2ach wmineral ijs
attached.

The counterpart organization have at its disposal a numaber of specialists
as well as the equipped laboratories however, in specific cases of the
beneficiation process it is a lack of national expertise. Therefore through
international expertise and fellowship programme this knowledge can be
substantially isproved and say integrate already deveioped processes into
production lines.
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In specific cases laboratories should be ensured with modern unit process
equipment to carry out the test runs and to design and select large scale
equipsent. Also sose specific control, analytical instrusents are necessary
to check the product quality and confira the process paraseters.

The general list of required unit process equipsent and analytical instruaents
is attached.

PART II.E OQutputs

Output 1: Developed technologies (in a technological sanual forsat) on
beneficiation processes of the following minerals:
-cyanite
-"hard"kaoline
-"soft” kaoline
-diatoaite
~betonite

ry

Output 2: Specification of the technological equipment fzr the beneficiation

processes of sinerals specified in the output 1

Output 3: Established, modern technological and analytical laboratery, ready
to model and develop beneficiation processes of the "hard “kaoline,
tyanite and diatomite in Zangsan.

Output 4: Established, modern technological and analytical laboratory, ready
to model and develop beneficiation processes cf the "soft"kzoline
and bentonite in Saenggiiyeng.

Output S: Programme of the developaent (report) of the non-metallic minerals
in the forthcoming period.
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PART II.F Activities

Activities for output 1 (for both areas)

1.1 Dispatchin§ the study tour

1.2 Dispatching the fellowships

1.3 Fielding of the international experts

1.4.1 Analytical evaluaticn and assessaent

1.4.2 Technological experiaents

1.4.3 Preperation of the technological manuals for
beneficiation prccesses of minerals listed
ia the output 1

Activities fcr Output 2

2.1 Dispatching the study tour

2.2 Dispatching the fellowship

2.3 Fielding of the international experts

~N
(X

.3.1 vesian of the equipment

XY
.
(& ]

.2 Preparation of the specifications of the
standard equipment and dispatching the orders

to be completed by

sonth 3

sonth S

sonthl/10

aonth 14

sonth 20

month 28

eonth 3

sonth §

sonthl/10

sonth 20

sonth 28
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Activities for Output 3

3.1 Purchase of the the technological equipament

3.2 Installation and set up of the technological

equipment

3.3 Purchase of the analytical equipment

3.4 Installation and set up of the analytical

equicment

Activities for Output 4

4.1 Purchase of the technological equipment

4.2 Instailation and set-up of the technological

equipment

4.3 Purchase of the analytical equipment

4.4 Instaliation and set-up of the analytical
2cuipment

Activitie for Output 5

5.1 Evaluation and assessment of the resources related to
the procesces developed

5.2 Preparation of the report on alternative, integrated
production, design and research programme on
non-metailic minerals including the regional
and internztional market review

sonth 7

aonth ¢

sonth 7

sonth 9

sonth 7

acnth 9

sonth 7

month 9

sonth20

aonth2g
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PART 11.6 ]nputs
{(a) 6aovernsent Inputs

National staff
National Project Coordinator
Deputy Project Coordinator in the Zangsang
Deputy Project Coordinator in the Saenggilyeng
Proffesional staff in the Zangsang - 25 engineers in the first year
60 engineers in the second year
Proifesional staff in the Saengoilyens - 30 engineers in the first year

70 engineers in the second year
Secretarial and support services

Other national inpuis

Laboratory buildings fully equippeed (water, electircity, heating-ccoling
etc..) in each laboratory location

transportation means and costs

Part of the process unit equipsent which is already in possesion of the
laboratory cr executed locally accordingly to drawings prepared by experts.
Mineral raw materials and utilities.

Latour necessary for carrying out the tests.

(b) UNDP/UNIDO Inputs

total a/a reguired _actual
date
BULI 11-50 International consultants (7 experts) 24 as in work plan
240,000 US §
BULI 16-00 UNIDO staff proffesional travel as in work plan
30,000 US ¢
BULI 39-99 Fellowshipsand study tours as in work plan
| 110,000 US $
BULI 49-99 Equipment and supplies as in work plan
300,000 US
BULI 51-00 Miscelleanonus 7,000 US §

Project Total 677,000 US ¢
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PART II.H Preparation_of Work_Plan

A detailed Work__Plan for the implementation of the project will be

prepared by the leader of the international staff assigned to the project, in
consultation with the National Project Director. This will be done at the
start of the project and brought formard periodically. The agreed upon Work
Plan will be attached to the Project Document as annex I and will be
considerec¢ as part of that document.

PART II.1I Preparation_ __of __the _ Framewnrk for ;ffgg;igg__fgg;igigg;igg__g[

National and International Staff_jn_the Project

fhe activities nece-sary .o produce the indicated outputs and achieve the
proje.i’s immediate objective will be carried out Jointly by the naticnal and
international staff assigned to it. 1he respective roles of the natioral and
international staff will be determined by their leaders, by mutual discussion
and agreesent, at the beginning of the project, and set out in a Framework for
Effective Participation of National and Internaticnal Staff in the Project.
The Frameworhk, which will be attached to " the Project Document as an annex,
will be reviewed froe time to time. The respective roles of the national and
international staff shall be in accordance with the established conc - and
specific purooses of technical ro-cperation.

PART I1.J Mevelopsent_Support_Cossunication

24213 9 PN ] LT 22 2 422222 2 S X9 £14

Depa:tment of the Metallurgy and Machinery in the Ministry of the
Metallurgy and HMachirery will be national counterpart organization. 1In the
Department the Coordinating . Committee will be established with the
participation of the Naticnal Project Coordinator and Deputies of Naticnal
Project Ccordinators responsible for project isplementation in local
laboratories in Za7gsang an¢ Saenggiiyeng. The representatives of the bLaesong
Korea Trading Corporation will be also invited to assure later dissemiantion
of the project outputs to non-metallic minerals industries of this company.

The duties and authurity of the Coordinating Committee will be estabiiched by
the Government.

PART II.L Prior Oblications_and_Prereguisiies
(a) Prior_obligatizns

Government will establish the Coordinating Committee.

The Projec. Cocumert will be sig ed by the Resident Representative on
behalf of UNDT, snd UNDP assistance to the project will ke provided only if
the prior obligations stipulated above have been met to UNDP's satisfactions.




(b) Preresujsites

Government will infora UNIDC that access to the laboratories in langsan
and Saenggilyeng is ensured to field out the experts and carry out experiments

as defined in the project activities.

The Project Document will be signed by the Resident Representative on
behalf of UNDP, and UNDP assistance tc the project will be Frovided, subject
to UNDP receiving satisfaction that the prerequisites listed above have been
fulfilled, or are likely to be fulfilled. When anticipated fulfillment of one
er more prerequisites fails io #aterialize, UNDP amay, at

whether suspend or terminate its assistance.

1ts discretion,

PART II.M Fyture UNDP_Assistance

Detailed needs for UNDP assistance after completion of this project will
be reviewed at a later stage.

The project will be subject te periodic review in accordance with the
policies and procedures established by UNDP for monitoring project and
programme impiesentation and in arcordance ;ith the requirements of the
project.

Specifically a Tripartite Review 4ill take place at Jleast once a
the first one twelve monthz at the latest after the start of operations.

A Terminal Tripartite Review will be held in tke month preceding the
completion of the project.

year:

Part II1.8 Eyalyation
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The project will be subject to evaluation, in accordance with the
policies and procedures established for this pufpose by  UNDP. The
organization, teras of reference and timing of the evaluation will be decided
by consultation between the Government, UNDP and the Executing Agency
concerned.

PART III.C Proaress_and_Tersminal_ Reports

The project will prepare an annual Project Performance Evaluation Report
(PPER), norsally approximately three months before a planned Tripartite Review.

A terminai report will be prepared by the Project management approximately
three months before the Terminal Tripartite Review or cospletion of the
project.

PART IV. BUDEETS

See attached budget sheets.
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ANNEX III.

BENTONITE.

Reserves proved I class: 7 5,000,000 t

The Yuson field is 5200 ameters long with thickness of saxisuas 3.2 s and
einisus 0.7 s.The deepness of field is average 70 seters.Open pit excavation
is envisaged.

Location_of reserves: Baekam region

Reserves proved II class: 4,000,000t
Hineralogical_ composition: (Yuson field)
Montmorllonite 801-851
lisonite
quartz

orthoclase/ologoclase
arsenpiryte sericite
$i0p Al,03 Fe0 Fep03 Ca0 Hg0 K20 K320
I by weight
6§7-70 15-20 0.1-0.5 1.5-2.2 1.5-3.2 o0.e-3 0.3-0.7 0.4-1.0

Preliminary physical properties:
Moisture content 7.721-8.3%
Swelling degree: 2
Colloidal degree: 26-83.6
Absorbtivress{after 52 hours) 14.79%
Viscosity degree: 55.5-83.¢
PH - 7-8
Development__programme: Open pit sine of capacity of 20,000 MTPY of processed
tentonite is envisaged. This capacity is considered 3s pilot.After the
estbalishment of the proecess th capacity will be increased to the required by
sarket.
Assistance_regujred:

Developnent of the technological process of bentonite beneficiation to b2
used in the following applications:

setal casting, paper industry, textile, china and porcelain, scap,
cosmetics as well for the land structure improvesent
Lkecation_patterns:
Brown coal avaliable as fuel, no limitations on sater,
Logistic infractructure is requiring improveeents.
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ANNEX III
CYANITE

Reserves of sineral: 1,500,000 t for open pit mine
20,000,000 t for underground aine
The upper body of amineral:
-deepness 1-10 meters (average 2,5 s)with degree of body inclination
300-50°.
The underground body of sineral:
-deepness 1000 wmeters and the width of field is from 100 -430 aeters
with thickness of 2.5 = average.
Location of reserves: Jongine mine
Reserves of aineral: not defined
The body of mineral iz 1000 weeters long with average thickness of 2.5 a
(maxisua ¢ &) and width fros S0 a to 350 ».
Open pit mine is envisged.
Main component - wollartonite
Impurities:corrundum, diaspore, pyrophyllite,elesentar carbon.
Ala03 Siop Fep03 Cao Kg0 Ti0, Reduction
I by weight
45-62 32-39  0.5-9  0.5-1 0.2-0.7 0.7-1  4-5
Physical properties:

White or grey rock with hardness 6.5-79 .

~Pilot installation is running of capacity of 2,500 t of cyanite. Ore after
primery treatment is calcinated in verical calcinater. As fuel the anthracite
15 used with the calorific value of 5900 kcal/kg but ash content is 15%,uhich
is highly influencing the quality of final product. Also iron is not
separated what in certain production batches is giving low quality material
for refractory wuse. The foreseen application is for the high quality
refractories for the aetallurgical industry. The fire-brick factory of
capacity of 50,000 MIPY is considered for construction including ore
benficiation including calcination. Also the potential for export of 100,000
MTPY of beneficiated cyanite was identified.
Reguired assjstance:
Development of the technology of cyanite beneficiation and advisory services
to the establiishaent of the fire-brick factory.
Location_eatterns:
Cyanite mine is located in the region where the fuel, water are available.The
logistic conditions are better than average.

.
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ARNEX II1

DIATONMITE

Location_of reserves: Reserves:

1) .Nasyang Ri if Xilju District 30,000

2) .Xuachen Ri of Kilju District 1,000,000 t
3).Suvan District 1,290,000 t

Mineralogical composition: Mainly diatosite

Impurities: sand,clay,alkalij metals oxides and

sulphates, the organic residues.
Chemjcal composition:(related to respective location)

$i0, Feg03 P05  Cal  Mgo Ti0p  Ha0  Nay0
1). 70-81 2-a 7-8.1 1-1.4 0.9-1.5 trace trace trace
2). 65 6.5 2.5 1.8 1.2 trace trace trace
3). 69-81 3-5 6.12 0.2-0.9 0.8-1.4 0.3-2 0.8-1.2 0.3-0.5

Physical properties:

Density 2-2.15

Porosity 601-702

Hardness 1

Thermal conductuvity coefficient: 0.059 - 0.13 kcal/n.%C.h

The prospective applications: Filtration agent, light brick land isproving
_agent,paper industry, china etc,.

Develoement programme:

At the moment small exploatstion in Kilju county is carried out.The product is
used eainly as fitration agent and for the land improvement. The
beneficialtion factory is to be built of capacity 10,000 FTPY from which 5,000
MTPY will be used for refining purposes and rest for the light brick
production,

Required_assistance;

Development of the techrnlogy of the diatosite beneficiation and assistance in
the pilot plant of 10,000 WTPY capacity.After the technology will be proved
in the pilot plant scale the larger scale plant will be built.

Loaction_ __patterns: The brown coal ( calerific value 3,500 kcal/kg )is
available. The infrastructural conditions are not known but district is
populated, therfore one can expect that there exists limited logistic support.
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ANNEX III.

"HARD"™ KAOLINE

langsan region

Reserves proved: 100,000,000 t

Stratum is cosposed fros two layers.
Main component: kaoline clay

Impurities:dispore and organic compunds,sand

Al,053 Feg03 $i0,
I by weight
Upper layer
37-42 0.8-7 38-45
Lower layer
30-37 11-5 42-49

At the moment the Zangsan mine is exploited with the capacity of 150,000
MTPY.(?)The berneficiation plant capacity is 200,000 MTPY(?}. Main wuser i3 the
refractories factory. One process unit: wmagnetic separation is not working
properly.Therefore the quality of product is low and brick fire resistance is
not sufficient. The experience gained on the beneficiation plant will be
disseliénted to other beneficiation installations.

Development of the iron separation process and seiection of the suitable

equipment for ..e existing beneficiation plant.
Locatjon pattern:
Industrially developed area.
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ANREX III.

°SOFT" KAOLINE

Onsong brown coal aine.
Recerves: clay with the content 725X of Al,03 more than 30,000,000 t
clay with the content )20% of Al,03 more than 470,000,000 t
The thickness of the mineral body is from 1 to 31 seters-average 9 meters,
under the brown coal layer.
Mineralogical composjtjon:

Decosposition of the granite rock.
‘1203 F9203 Si02
I by weight
1in.29 3 ain.70

The benefciation plant is to be constructed of 5,006 KTPY (?) of capacity .
using all infrastructure of the existing brown coal mine. The laboratory
tests of beneficiation were carried out without the trialas on elimination of
the iron and  Dbiotite. The wet sethod is considered for industrial

inplementation.

Development of the wet technology of kaolin beneficiation with strong eephasis
on iron separation.

Brown coal (calorific value 3,500 kcal/kg) 1is availbale as fuel, and water
from open pit.7he logistic infrastructure is better than average. The water
treatment plant should be also included inte technology development programse.

™
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ANNEX III.

“SOFT" KAOLINE

Resources of the reserve: 2,900,00 t (open pit)
Mineralogical composition: :
Kaoline clay (Al,03.25i05.2H,0) and sontsorillonite(Al;03.45105. 12H,0)

ilpurities:orthoclase/oligoclase.pyrite.linonite.siderite.illenite.lica

organic impurities including carbon.
Al,03  Sio0, Fe,03 H,0
I by weight

21.5-32 52.8-64.¢6 1.7-3 9-13
Evtraction and Dbeneficiation production facilities with capacity of
20,000HTPY.Yearly production ef kaeline 15,000 MTPY (about 802
effciency).Processes of crushing,seelting in water ,sedimentation,filtering and
drying are operational. Existing beneficiation process has low efficient
filtration systee and no iron separation.Therefore the quality of kaoline does
not correspond the reqired by processors.
Developaent of the process of filtration,selection of adequate
equipsent _Developaent of the process of iron separation{under 1 I) and
selection of adequate equipment.
Location__pattern: Hine and beneficiation plant are operaticnal_Fuel is brown
coal (calorific value 4000 kcal/kg).
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UNITED NATIONS DEVELOPMENT PROGRAMNE
Project of the Governaent of
Democratic People’s Republic of Korea

BROJECT_DOCUMENT

Title:Developaent of the technology of the salt production fros the sea water

Nusber: DP/DPRK/B?/ Duration: 14 sonths

Primary function:Direct support

Secondary function: Institution building

Sector (Govt. Class.): (UNDP Class. and code):

Sub-sector (Govt. Class.): (UNDP Class. and code)-

Government Isplementing Agency:Commitee of the Chesical and Light Industries
Salt Bureau in the cooperation with the
Institute of Inorganic Chesistry,Acadeay of

. Scienece
Executing Agency: The United Nations Industrial Development Organization(UNIDO)

Estimated starting date: Novesber 1987

Governgent irputs: _ _ _ _ _ _ _ (in kind) UNDP inputs: 112,000 US $_ _ _ .
(local currency) . (US dollars)
....... (in cash)

(local currency)

Governament
Cost-Sharing:

(if any) (US dollars or otner freely




- 716 -

PART I. LEGAL_CONTEXT

This Project Document shall be the instrument referred to as such in
Article I, paragraph 1, of the Assistance Agreesent between the Government of
Democratic People’s Republic of Korea and the United Nations Dévelop-en:
Prograsme, signed by the Parties on _ _ _ _ _ .

The Governsent Isplementing Agency shall, for the purpose of the Standard
Basic Agreement, refer to the Governaent Co-operating Agency described in that

Agreesent. .

PART IT.A Developsent Objective
To develop salt producing technology froa the sea water.ensuring the
econosical increase of the salt production in Democratic People’s
Republic of Korea.

PART II.8 Jasedjate Objective

1). To develop ecoacmical ion exchange electrodialysis process of the
salt production from the sea water.

2). To develop the technclogy of the electrodialysis membrane
production.

PART 11.C Special Considerations

None.

PART II.D Background_and Justification

The Democratic People’s Republic of Korez is producing annualy about
70,000 MTPY of the salt. This production is not satisfyirg the needs of the
salt for the consusption use and for the industrial purposes. Therefore, in
the Third Seven Years Plan the objective was included, to satisfy the national
economy salt demand by at least doubling the production capacities. The Salt
Bureau of the Cossittee of the Chemical and Light Industries is a responsible
governmental institution for the isplementation of the project. The Salt
Bureau has for its disposition the research and design capacity of the

Chesical Industry Research Institute as well as Institute of the Inorganic
Chemistry of the Academy of Science of Democratic People’s Republic of Korea.
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The climatic conditions in the country are not always favcurable to allow
large-scale productiorn of salt using the solar evaporation process.
Therefore, another precesses of salt productxon should be considered. oOne of
the developed process in the recent years is cosposed from the ion-exchange
mesbrane process, followed by the evaporation and cristallization. In the
ion-exchange cellules prisery concentration of the sea water is perforaed, and
for following concentration continuous, sultistep evaporators are used. The
consusption of the energy by the cellule depends on its construction and
seabrane quality and in the well established processes is reaching the vaiue
of 140 kwh/ton of cristaline salt. The direct evaporation of sea water
without preliminary concentraticn in the the electrodialyser jis not
economical, due to the huge energy consusption. This process is unaffected by
weather and has made possible the stable production of table salt in an
economical way in unsuitable climatic areas. The process was first introduced
in 1961 in Japan and all tabie salt production in Japan had been converted to
this process by 1972.

The Salt Bureau with the assistance of the Institute of Inorganic
Chemistry during last several years is developing this technological process
and has achieved positive results. However, following problems are not yet
solved in the satisfactory way:

-reproducible results on the sea water concentration jin the
electrodialyser;
-quality of the local memebranes is not satisfactory.
As a consequence process under consideration is still using much wmore energy
than it should and therefore shows low feasibility. On the other hand,
rolicy of the Governsent of the self-reliance in the strategic products
technologies, is not allowing the permanent purchase of the sembranes abroad.

The Salt Bureau is seeking the UNDP/UNIDG assistance in the development
of the two processes:

a) wrapping of the mesbrane with special ingredients, to allow
production of high quality product;

b) electrodialysis in the pilot scale using self-developed sembranes;

c) development of overall technological scheme of the salt plant.

UNIBO as specialized agency, basing on the experience from the previous
salt and drinking water from scea water projects, is ready to render this
technical assistance




- 78 -

PARY IT.E Qutputs

Sutput 1:

Developed technology of the membrane wrapping on pilst scale;
Output 2:

Developed technology of the electrodialysis on pilot scale:
Output 3:

Technological manual of the table salt plant.

PART II.F Actjvitjes

to be completed by
Activities for outputi 1}

1.1 Fielding of the expert{split mission) sonth 5
1.2 Purchase of the chenical components sonth §
1.3 Preparation of technical documetation

of the wrapping machine month 6
1.4 Construction of the model wrapping machine nonth 9
1.5 Testing of the wrapping machine sonth 12
1.6 Fielding of the fellows sonth 5

Activities for Output 2

2.1 Purchase of the electrodialyser sonth 8
2.2 Fielding of the expert sonth 8
2.3 Installation and test of electrodialyser sonth 9
2.4 Prpearation of the manual of operation sonth 10
2.5 fFielding of thefellows sonth S

Activities for Output 3

3.1 Fielding of the expert sonth 10
3.2 Preparation of the operation manual month 12
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PART II.6 Inpyts
(a) Governsent Inputs

National staff
National project Director
Secretarial staff (three perscns)

Technical staff (10 researchers,technologists and draftsaen)

Other national inputs

Cffices in the fielding location
Transporatation means and costs

Telex and telephone service expenditures
Typing, edition of the draft reports

(b) UNDP/UNIDO Inputs

BULT 11-5p International consultants 6 accordingly to

the work plan

50,000 U3 §
BULI 16-00 UNIDO staff proffesional travel 1 5,000 US §

BULI 21-00 Training (2) 4 accordingly to

the work plan

22,000 US ¢
BULI 41-00 Equipment and supplies " 30,000 US §

BULI Si-00 Miscellaneous 5,000 Us ¢
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PART II.H Preparation_of Work_Plan

A detailed Work__Plan for the iaplementation of the project will be
prepared by the leader of the international staff assigned to the project, in
consultation with the National Project Director. This will be done at the

start of the oproject and brouocht forward periodically. The agreed upon Work

considered as part of that document.

PART II.I Preparation___of __the__ Framework _for__Effectjve Particjpation__cof

Plan will be attached to the Prcject Document as annex I and will b2 ‘
|
\

National and_Internatio

[ad
12

al_staff_in_the Project

The activities necessary to produce the indicated outputs and achieve the
project’s immediate objeciive will be carried out jointly by the national and
international staff assigned to it. The respective roles of the national and
international staff will be determined by their leaders, by sutual discussion
and agreesent, at the beginning of the project, and set out in a Framework for
Effective Participation of Naticmal and Internaticnal Staff in the Preject.
The Framework, which will be attached tc the Project bDocument as an annex,
will be reviewed froa time to time. The respective roles of the national and
international staff shall be in accordance with the established concept and
specitic purposes of technical co-operation.

PART II1.J pevelopsent Support Cossunication

None.

PART II.X [nstitutional_ Frasework

The Salt Bureau of the Cosmittee of *the Chemical and Light Industries
kill be a national counterpart. To coordinate the artivities of the Chesical
Industry Research Institute and Institute of the Inorganic Chemistry the
Coordinating committe will established. The National Project Directar will
chair the Committee activities. Experts will be fielded to the instititions
implementive respective part of the project. The G&overnmeni will establish
the authority and a modalities of the Committee activitjes.




PART II.L Prior_Obligaiions_sn¢_Preresuisites
{a) Prior_obligations

Gcvernment «ill nominate the National Project Pireccor and will call up
the Coordinating Committe.

The Project Document will be signed by the Resident Represeniative on
beha!f of UNDP, and UNDP assistancze to the eroject will ve provided oniy if
the prior obligations stipulatsd above have been met to U¥Dr*s satisferticns.

(b) Prereauisjtes

Govrnment wili indicate institutions and locations for ihe experts
fielding.

The Project Document will be signe¢ by the Residert Representative on
behalf of UNDP, and UNDP assistance to the project will be provided, subject
to UNDP receiving satisfaction that the prerequisites listed above rave eoegq
fulfilled, cr are likely to be fulf:lled. When anticipated fulfilise st of ons
or eore prerequisites fa:ls to wmaterialize, UNDP gay, ai its discretion,

whether suspend cor tersinate itc assistance.

PART II.M Future UNEP_Assistance

Detaiied needs for UNDP assistance after completion of this proiect w.)l
e reviewed 2t a late- stage.

PART IIT. SCHEDULES oF HONITORING, EVALUATION_AND_REP.: 5
Part IIT.A Jrigariite Honitoring Revisws: _technical reviews

The project will be subject to periodic review in accordance with the
policies and proredures estabiished by UNDP for scnitoring preject  and
programme implementation and ir accordance with the readirements of the
project.

A Terminal Tripartite ¥rview will be heid in the sonth preceding the

completion of the projoct.
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Part III.8 Evaluatiop

The project will be subject to evaluation, in accerdance with the
policies and procedures established for this purpose by  UNDP. The
erganization, terss of referénce and tisirg of the evaluation will be decided
by consultaticn between the Government, UNDP and the Executing Aceacy

concerned.

PART III.C Progress_and Tersinal Reports
The project will prepare an annual Project Performance Evaluation Report
(PPER), normally approximately three months before a planned Tripartite Revieux.
A terxinal report will be prepared by the National Project Drector
jointly wiih the 11-53 expert approximately three months before the Terminal
Tripartite Review or cospletion cf the project.

PART IV. BUDGETS

See attached budget sheets.




UNITED NATIONS DEVELOPMENT PROGRAMNE

Project of the Governaent of
Desocratic People’s Republic of Korea

PROJECT_DOCUMENT

Title:Energy conservation and production diversification in chemical and
related industries

Nusber: DP/DPRK/87/ Duration: 14 months
Primary function:Direct support

Secondary function:Institution building

Sector (Govt. Class.): (UNDP Class. and code):

Sub-sector (Govt. Class.): {UMDP Class. and code):

Governsent Implementing Agency:

Executing Agency: The United Nations Industrial Develonpment Organization{UNIDO)

Estimated star*ing date:Noveaber 1987

Governement inputs: _ _ _ _ _ _ _ (in kind) UNDP inputs: 187,000 _ _ _
(local currency) (US #nllars)
(in cash)

Government
Cost-Sharing: _ = _ _ _
(if any) (US dollars or other freely
cenvertible currency)
Signed: ___________ oo Date: ____ .
on behalf of the Government
_______________________ ecemeeaee—_ Date e e
on behalf of the Executing Agency
___________________________ Date

Develogment Programme
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PART I. LEGAL_CONTEXT

This Project Docusent shall be the instrument vreferred to as such in
Article I, paragraph 1, of the Assistance Agreement between the Government of
Democratic People’s Republic of Korea and the United Naticens Developaent
Programme, signed by the Parties on _ _ _ _ _ .

The Government Isplementing Agency shall, for the purpose of the Standard
Basic Agreement, refer to the Governsent Co-operating Agency described in that

Agreement.

PART II.A Development Objective
Chemical Industry production diversification and restructuralization aiming
energy savings.

PART I1.B Ismediate Objective
1). To identify the unit processes for energy saving programme in chemical
and related industries;
2). To select rational energy consusing equipment constructions and assess
efficiency of processes moderniazation.
3). To analyse the demand on crude oil refined products and production
programse and advice on:
-processes restructuralization and modernization
~-further development of refiring capacities.
4). To select alternative energy resources in high-energy consuming
technological processes.

PART I1.C Specjal_Considerations

None.

PART I1.D Background and Justification

Accordingly to the strategic directives of the Third Sevea Years Plan,
the energy production and effciency of ots utilization is one of the important
objectives. The Plan is establishing the particular targets on energy
savungs, substitution and production prograsme rationalization in energy
consuming subsectors of industry.

At the moment eneryy production is based on three following resources:

1).Coal (both lignite and hard coal) which is widely used as
industrial and communal energy carrier.
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2) .Kater poxer as source of electrical energy.

3).Crude oil as a source of liquid fuels for transportation and also

as industrial energy carrier.

All energy carrioers are considered equally important for the further
balanced economy development and measures are taken to increase production of
all energy resources. Hewever, this developsent programme is not yet taking in
optimal way the energy ccnservation options which were developed during last
years due to the eaxergy shortages and high energy prices. The Korean industry
accordingly to the Plan is going to apply this concepts of energy savings
through-

-restructuralization of the production prograsse(sainly in the refirey
industry)

-introduction of energy saving equipment and devices (e.g.new
burners,waste heat exchangers) eainly in the large scale energy consueing
industry.

-substitution of the energy sources-mainly there where local or
cheaper energy carriers may be utilized.

One of the concerns in the forthcoming period will be the development of
the refining industry and the establishment of the production profile of
refineries. The existing refineries production programme skould be revised
and modernized as well the production profile of the new refinery should be
established. This refirery has to be well adapted to energy  savings
prograsme,as well as its technical structure should respond the requiresents
of the treateent of liquefied coal. Therefore,both sides, production and
consusption of the neregy should be considered "a san input for the energy
conservation programme. The size of the country and developed industrial
structure is requiring the pilot ieplementation of large scale, national
energy saving programee. This project will serve as nodel for large sczle
prograsae.

Taking into account these options and constraints it was found that
Daesong Korea Trading Corporation is a good national counterpart for this
pilot implementation of the energy saving national pProgramse.

The Daesong Korea trading Corporation (DKTC) has been set up several
years ago as :ndependent economical unjt, dealing with production,and foreign
trade in the important branches of industry. The corporation has a holding
structure and affiliated companies are specialized along the specific lines of
industrial branches, covering the production and trade:
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Korea Daesong Jeil Trading Corporatiorn:
-aachinery and equipsent for main subsectors of industries
-ainerals extraction,their beneiiciation and precessirg
-build*ng material production
-iron and non-ferrous metals production
-refining industry and refined products trade
-fertilizers
~chesiclas
-pharmaceuticals.

Korea Daesong Jei Trading Corporation:
-fibers and textile industry
-leather and shoes industry
-glassware and ceramics industry
-other light industries products

Korea Daesong Jesam trading Corporation:
-toud processing industry
-wines and liquors

Korea Daesong Jechil Trading Corporation:
-insam and products of its processing

Korea Daesong Jesa trading Corporation
-shops and services

Korea Daesong Jeo Trading Corporation
-reexport trade

Korea Daesong Jeryuk Trading Corporation
-imports of all important commodities

The Korea Daesong Jeil trading Corporation was selected as counterpart to
carry out energuy conservation study.

PART I1.E OQutputs

Output 1: Identified major consuming processes with indication of the process
units which are important for the energy balnce of the production process;
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Output 2: Technical documentation of the energu saving equipment and devices
for the identified major energy CONSURING Process units

Output 3: Identified technical structure of the refinery industry including

the opportunity analysis of the alternative process units for crude o0il
processing

Output 4: Identified process units for energy substitution in selected
branches of industry

Output 5: Conclusions and recommendations for the fyture large scale energy
savings prograame

PART IT.F Activities

to be cospleted by
Activities for output 1

1.1 Fielding of the expert sonth 3
1.2 Selection of the technological processes

and process units sonth S
1.3 Preparation of the report sonth ¢

Activities for Output 2
2.1 Fielding of the expert sonth 5
2.2 Field measurments and energy balances

preparation sonth 8
2.3 Preparation of the technical documentation

of energy saving equipsent and devices sonth 10

Activities for Output 3

3.1 Fielding of the expert sonth 5
5.2 Report on ena2rgy balance and production

profile (field measurements) sonth ¢
3.3 Report on new structure of refining industry sonth 8

3.4 Reoort on economical evaluation of the new
structure sonth 9
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Activities for Qutput 4

4.1 Fielding of texperts
4.2 Report on potential energy substitution
4.3. Preparation of the technical specifications

Activities for Output 5

5.1 Fielding of the expert(split mission)
5.2 Preparation of the final report
5.3 YNIDO in-house study and final report edition

(a) 6Government Inputs

National staff

National Project Director

Secretarial staff {3 persons-one secretary, two typists)

aonth 5

vlonth 6

sonth 8

eonth 3/10
sonth 12
sonth 14

Technicel staff 10(technologists, energy engineers,'econonists)

This group will be traimed during the project

care of future large scale energy saving prograsme.

Other national inputs

offices in fielding locations
Transportation means and costs

Telex, telephone official expenditures
Typin, edition of draft reports

iaplementation

and will

take

DSA for international experts in national currency at actual UN rate for 20 mo/m
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(d) UNDP/UNIDO Inputs

total a/a required actual
date
BULI 11-50 International ccnsultants 20 according to the
work plan

150,000 US §
BULI 16-00 UNIDO staff proffesional

inspection 1 on the 8 month
5,000 US §
RULT 42-00 Equipment (energy testing
kits) according to the
werk plan
25,000 US §
BULI S1-00 Miscellaneous 7,000 US §
Project Total 187,000 us §

Plan

A detsiled Work_ _Plan for the implementation of the project will be

prepared by the leader of the international staff assigned to the project, in
consultation with the leader of the national staff. This will be done at the
start of the project and brought forward periodically. The agreed upon Work
Plan will be attached to the Project Docuaent as annex I and will be
considered as pairt of that document.

PART II.1 Preparation__of _the__Framework _for __Effective __Participation___of
National and_International Staff_in_the_ Project

The activities necessary to produce the indicated outputs and achieve the
project’s 1mmediate objective will be carried out Jointly by the national and
international staff assigned to it. The respective roles of the national and
internationsl staff will be determined by their leaders, by wmutual discussion
and agreement, at the beginning of the project, and set cut in a Framework for
Effective Participation of National and International Staff in the Project.
The Framework, which will be attached to the Project Document as an annex,
will be reviewed from time to time. The respective roles of the national and
international staff shall be in accordance with the ectablished concept and
specific purposes of technical co-operation.
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PART II.J Developeent Support_Coesunicatioen

None.

PART II.X [Jmstitutional Framework

The Daesong Korea Jeil Trading Corporation will be national counterpart
organization.As such it will be responsible for approval of expert candidates
submitted by UNIBO as well as for the visa issue. The Office of the National
project Director will carry out everyday project activities.

PART II.L Prjor Obljgations_and_Prerequisijtes
(a) Prjor_obljgations

National Project Director will be nominated.

The Project Dorumeny will be signed by the Resident Representative on
behalf of UNDP, and UNDP assistance to the project will be provided onlv if
the prior obligations stipulated above have been met to UNDP’s satisfactions.

(b) Preregujsjtes

The list of the factories which experts will be allowed to visit and
carry out energy balance seasurements should be provided and approved by
Daesung Korea trading Corporation.

The Project Document will be signed by the Resident Representative on
behalf of UNDP, and UNDP assistance to the project will be provided, subject
to UNDF receiving satisfaction that the prerequisites listed above have been
fulfilled, or are likely to be fulfilled. Whon anticipated fulfillaent of one
or more prerequisites fails to saterialize, UNDP wmay, at its discretion,
whether suspend or terminate its assistance.
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PART II.N FEytyre UNDP_Assistance

It is intention to implesment this project as pilot test of efficiency in
the energy conservation. If the results of project will show efficient
results the applied methodology will be applied to other branches of industry.

Detailed needs for UNDP assistance after cospletion of this project will
be reviewed at a later stage.

PART III. SCHEDULES OF MONITORING, EVALUATION

Part I1I.A Trjpartite Monitoring Reviews: _technical reviews

The project will be subject to periodic review in accordance with the
policies and procedures established by UNDP for sonitcring project and
programme isplementation and in accordance with the requiresents of the
project.

A Terminal Tripartite Review will be held in the month preceding the
completion of the project.

Part II1.8 Evaluation

The project will be subject to evaluation, in accordance with the
policies and procedures established for this purpose by  UNDP. The
organization, terss of reference and timing of the evaluation will be decided
by consultation between the Soverneent, UNDP and the Executing  Agency
concerned.

PART IITI.C Progress_and_Tersina)_Reports

The project will prepare an annual Project Perforaance Evaluaticn Report
(PPER}, normally approximately three smonths before a planned Tripartite Review.

A draft terminal report will be prepared by the Project managesent
2pprosisately three months before the Terminal Tripartite Review or completion
of the project.

PART 1Iv. BUDGEIS

See attached budget sheets.
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

PART A-BASIC DATA

COUNTRY:

PROJECT NUMBER:

PROJECT TITLE:
SCHEDULED START:

SCHEDULED COMPLETION:

ORIGINAL DATE OF
OFFICIAL REQUEST:

GOVERNMENT COUNTERPART
AGENCY:

UNIDO CONTRIBUTION:

GOVERNMENT COUNTERPART
CONIRIBUTION:

CURRENCY REQUIRED:
FOR UNIDO INPUT:
CONVERTIBLE:

OTHER:

UNIDO SUBSTANTIVE
BACKSTOPPING SECTION:

PROGRAMME COMPONENT CODE:

PROJECT rxOPOSAL

Democratic People' Republic of Korea

SIS/DPRK/87/

The development of the soda ash technology

Two months after approval

Two months after start

Letter of........ 1987 from the DPRK Permanent

Representative to United Nations, Vienna

Chemical Industry Research Institute

28,000 US $(without 13% overheads)

in kind

us §

28,000 US $

Chemical Industries Branch,Industrial Operations

Technology Division, DIO

22-J13420
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PART B-NARRATIVE

I. OBJECTIVES
a) Development Objective

To develop aodern technology of the soda ash b%oduction
b) Immediate Objectives ’

1) Development of technological processes for two process units:
drying and asmonia separation
2) Improvement of the designing capabilities of local specialists

I1. SPECIAL CONSIDERATIONS

None.

III. BACKGROUND AND JUSTIFICATION

Chemical Industry Research Institute working under the supervision of
the Committee of the Chemical and Light Industries (scientific-techun cal
bureau) is developing the technology of the soda ash prdduction. The Chemical
Indugtries Research Institute is a research and design organization
responsible for the development of the new technological processes in
inorganic and organic basic chemicals. The soda ash design group is composed
from more than 20 highly qualified engineers. Chemical Industries Research
Institute is now designing new soda ash plant of capacity 200,000 MTPY and the
technical project of the installation is supposed to be finished at the end of
1987. This project is based on the engineering experience collected at the
operation of the existing soda ash factory. At the moment in DPRK 50,000 MTPY
soda ash factory is operational. However, this factory is operating the old
process and some of the process units are hihgly energy consuming and
polluting the enviroment. Also consumption coefficient of the ammonia per one
ton of soda ash is very high, due to the wrong construction of the plates in
the separation tower. The Committee of the Chemical and Light Industries
approached UNIDO to assist the Chemical Industry Research Institute in the
design of the critical process units (the decomposition and dehydratation kiln
and ammonia-calcium chloride separation tower) to allow the implementation of

the modern technological orocess in the new soda ash plant.
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Chemical Industry Research Institute is requesting short term assistance
of international consultants to design the decomposition and dehydratatiom
kiln and the separation tower.

UNIDO is qualified as the international consulting body specialized in
such technical assistance projects, assuring the integrated approach to the

analyzed problem.

IV. PROJECT OUTPUTS

1) Developed energy saving and low raw materials counsuming soda
ash te=chnology

2) Technical drawings of the modern kiln and separation
tower.Operational and manintenance manuals.

3) Trained technical persomnel prepared to crntinue the

development of the process.

V. PROJECT ACTIVITIES

The activities of the project will fall into two categories:
- assistance of the experts;
—~ purchase of the design standards and codes;
One expert, soda ash technologist will assis; to prepare the
technological manual of the modernized technology operation. He will
also preparae the basic engineering for the two unif processes: the soda
ash decomposition-dehydratation and ammonia-calcium chloride
separation. The second expert , mechanical engineer will prepare the
technical drawings of these unit processes and will supervise the
execution of the construction urawings. He will also prepare the
maintenance operation manual of the kiln and tower.
Both experts will train local design specialists in the learning by
doing exercise.
The standards and codes are necessary to improve the safety of the
design of the soda ash plant and ensure the application of the proper
mechanical design parameters and patterns in the coustruction drawings
execution.
Miscellaneous component of the project is assuring the edition of the
final report in the form suitable for the dissemination.
The preliminary work plan is attached as the annex I11.
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VI. PROJECT IPUTS:

1. Government Inputs:

The Counterpart will provide following inputs in kind:
a) Project personnel;National Project Coordinator
b) Local transportation and communication means and costs

c) Offices and secreterial support

2. UNIDO Inputs:
UNIDO will execute project in accordance with following badget:
BULI 11-S0 International consultants (2)3a/m US - 24,000

BULI 42-00 Expandables Js $§ 3,000
BULI 51-00 Miscelleaneous Us$ 1,000
Total Us $§ 28,000

VII. Evaiuation Plan

The results of “he project will be evaluated on the National Committe on the
Technical Progress. Internal UNIDO evaluation will be carried out in
accordance with the existing rules.

VIII. anisqsed Follow - Up

None foreseen.




PART C- CLEARANCE AND APPROVAL

PROPOSAL SUBMITTED BY: M.Judt/J.A.Kopytowski

in cooperation with A.M.Mansur Date:

CLEARED BY:

A.Tcheknavorian-Asenbauer,
Head,Chemical Industries Branch

Date:
L.Biritz

Director,Technology DIO,
Date:

A.Vasisliev,Deputy Director General
Date:

APPROVED BY:

: CONVERTIBLE CURRENCY:
OTHER:
SOURCE OF FUNDS: TRUST FUND

DATE PAD REQUESTED:MARCH 1987




Annex III.

Provisional Work Plan

Activity
Fielding of the international consultants

Preparation of the technological charts

and cperational aanual :

-process paraseters

-technology of decomposition

-technology of dehydratation

-technology of separation of amaonia

Basic design of the equipment

Preparation of the technical drawings

Construction drawings preparation

Preparation of the kiln and tower operation manual
Preparation of the maintenace manual

Preparation of the final reports

Onjob training of the technologist and constructor

The final work plan will be prepared during the briefing of the National Project Coordinator

Timing (Months after project start)

1 1 ] 2

Two months after project approval

Xxxx
XXX
xXxx
XXxXXX
Xxx
AAXAXNXXXXXX
XAXxX
XXXX
XXXXXXAX
XXX
XX XX
AAAXAXXXNAXXX

_tb-
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UNITED NATIONS

&

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

UNIDO

JOB DESCRIPTION

Chemical engineer (soda ash technologist)

6 weeks
January 1988
Pyongyang (Democratic People’s Republic Korea)

To assist Chemical Industry Research Institute
in d~velopment of soda ash technology

The consultant will work with the national staff of
Cheaical Industry Research Institute and Committee
of Chesical and Light Industries. The consultant
is expected to assist in the design of modern kiln
and separation amsonia-calcium chloride tower.

The main tasks of the consultant will be as
follows:

-preparation of the material balance of the process
-establishment of the parameters of the processes:
--the soda ash decosposition-dehydrataion kiln
--the separation assonia calcium chloride tower
-preparation of the technological eanual of kiln

-operation
-preparation of the basic desiyn of the kiln and
the separation tower.,../..

Applications and communicaiions regarding this Job Description should be sent to:

Project Personnel Recruitment Section, Industrial Operations Division
UMIDO, VIENNA INTERNATIONAL CENTRE, P.O. Box 3G0, Vienna, Austris




Qualifications

Language

Background information

Consultant will prepare at the end of the mission
kiln and tower mechanical operation instruction,
maintenance instruction as well as the tinal
report.

The consultant a graduated mechanical engineer,
should have good theoretical background and
practical experience in the design of chemical
installations. The experience of the kiln design

for the inorganic products will be an asset.
English (Russian will be an asset)

Attached
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UNITED NATIONS

&)

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
UNIDO

JOB DESCRIPTION

Post title Hechanical engineer ( specialist in the design
of technological installations)

Duration

6 weeks
Date required January 1988
Duty station Pyongyang (Democratic People’s Republic Korea)
To assist Chemical Industry Research Institute
Purpose of project in the design of the modern (continuous) soda ash
kiln and ammonia-calcium chloride separation
tower.
Duties

The consultant will prepare the technical drawings
of the kiln and tower and will participate and
supervise preparation of the construction drawings
Special care should be taken to:

-selection of the construction saterial

-design of the internal heating system of the kiln
-design of separation plate in the tower

-9as offtake and treatment

Applications snd communications regarding this Job Description should be sent 10;

Project Personnc! Recruitment Section, Industrisi Operations Division
UNiDO, VIENNA INTERNATIONAL CENTRE, P.O, Box 300, Vienna, Austria




Qualifications

Language

Background inforsation
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The consultant may participate in the test run
leading to the confirmation of the

established parameters and quality.

Consultant a graduated (industrial) engineer
should have good theoretical and practical
experience in soda ash production.

Design capabilities in the field of chemical
industry will be an asset.

English (Russian will be an asset)

Attached






