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1. INTRODUCTION
1.0BJECTIVE

The Japanese Evaluation Team (hereinafter referred to as "the Team")
organized by the Japan International Cooperation Agency ("JICA"),and headed
by Mr.Yukitoshi NAGASAWA visited the People’s Republic of China from October
16 to 24 ,1980 for the purpose of evaluating the achievements and assessing
future prospects of the Technical Cooperation for The China Mining Research
Center For Nonferrous Metals Project ( hereinafter referred to as”the

Project”) on the basis of the Recerd of Discussions ("R/D") singed on
December 12,1986 between the Japanese implementation Survey Team and the
Implementation Survey Team, China National Nonferrous Metals Industry
Corporation.

The team discussed and.studied together with the Chinese counterpart pers
onnel concerned and the Japanese experts on a number of aspects regarding
the performance of commitments, achievements of the Project, and constraints
which may have hampered the progress of the past activities,

Through careful studies and discussions, both sides summarized their

findings and observations as described in the following chapters.
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2.BRIEF BACKGROUND OF THE PROJECT

In June 1984, the Government of the People’s Republic of China reguested
the Government of Japan to extend the project type technical cooperation
regarding the nonferrous metal mining technology.

Upon this request, the Government of Japan through JICA sent the
preliminary survey team to China from November 1§ to 24,1985,

The preliminary survey team conducted surveys, studies and had
discussions with the authorities cencerned of the Government of China for
the purpose of identifying the necessity and effectiveness of the said
technical cooperation.

Further surveys and studies were conducted from September 15 to October
15, 1286 by the Japanese long-term survey team.

On the basis of the reports and recommendations by these teams, the
Japanese Implementation Survey Team organized by JICA visited the People’s
Republic of China from December 8 to 14, 19856 for the purpose of working out
the details of the Project.

The Team discussed and studied with the Chinese counterpart personnel
concerned on a number of points related Lo the Project for its effective
implementation and management.

After careful studies and discussions, both sjides agreed to recommend to
their respective Governments to carry out the Project as described in “the
Record of Discussions” signed by the leaders of the Japanese Implementation
Survey Team and Deputy Director of Department of Foreign Affairs, China
National Nonferrous Metals Industry Corporation on December 12, 1986.

This recommendation was accepted in principle by both Governments and

as a result, the technical cooperation started,



11.METHODOLOGY OF EVALUATION
1. Materials used Tor reference
In order to evaluate the past performance and achievements both

guantitatively and qualitatively, the following materials are adopted as

references.

(1) The Record of Discussions

(2) Official requests made by the Government of the People's Republic of
China with respect to the dispatch of Japanese experts, the training of
Chinese counterparts in Japan and the provision of equipment by means
of Technical Cooperation Forms A-1, A-2/3, and A-4 respectively.

(3) Minutes of Meetings and the Annual Work Plans agreed or accepted in
the course of implementation of the Preoject.

{4) The status report on the progress of the Project by the China

National Nonferrous Metals Project.

2. To facilitate a correct and objective evaluation, the Team discussed
the various aspects of the Project with both the Japanese experts and the
Chinese counterparts and also observed closely the facilities, machinery and
equipment, and the results of surveys and researches, Including those

conducted in the mine sites.



[1F. RESULT OF EVALUATION
1. Facilities

Construction of the Center was completed by March, 1987, as agreed in
the Tentative Schedule of Implementation attached to the Record aof
Discussions signed on December 12, 1986.

Thus in March, 1987, when the Japanese experts arrived in the Project
all the necessary Tacilities, including laboratories, office space and
accommodations for the experts. had already been prepared by the Chinese
side.The construction of the Center building was a key factor for the
successful implementation of the Project and the Japanese side highly
appreciate the efforts and enthusiasm of the Chinese side for this.

2. STAFFING

At present, there are a total of 48 Chinese counterpart personnel as
against the commitment of 12 in "the schedule of Chinese Staff allocation”
of the Record of Discussions.

The list of the Chinese counterpart perscennel as of October, 1994,
is attached as ANNEX 2.

Thé fact that the Chinese side assigned so:many counterpart personnel
who outnumber the commitment shows the magnitude of the enthusiasm and
integrity of the Chinese side to develop technology in the field of
nonferrous metal mining.

3. MANAGEMENT AND ADMINESTRATION

All administrative and managerial services are being provided by the
Chinese counterpart persbnnel.

The joint Committee for the Project consists of the delegates from
China National Nonferrous Metals Industcy Corporation and other Chinese
authorities concerned and the Japanese representatives from the Preject.

JICA Chinese Office and the Emhassy of -Japan attended as observers
when necessary.

The Committee is well organized, and its function is very useful_ for

the smooth and effective implementation af the Project.
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4. JAPANESE EXPERTS

JICA has dispatched 9 long-term experts and 24 short-term experts
during the period. between March, (3987 and October, 1990 whose names are
listed ian ANNEX 3.

In general, all the experts have worked with the Chinese counterpart
personnel very closely and have performed the tasks of technical and

technological transfer which were expected of them .

5. CHINESE COUNTERPART PERSONNEL TRAINING IN JAPAN
Eighteen (18) Chinese counterpart persoanel were sent to Japan either
for observation or technical training, whose names are listed in ANNEX 3.
JICA accepted the Chinese counterpart personnel in all fields as
agreed in the Record of Discussions, and showing that all programs were

useful and for the research activities in the Project.

6. EQUIPMENT

Machinery and equipment worth aBout 556,614 thousand yen were donated
by the Government of Japan hetween December, 1986 and October, 1990.

The main machinery and equipment are iisted in ANNEX 6.

The machinery and equipment for the Project provided by the
Government of Japan were used efficiently to develop the nonferrous metals

mining technology in the Project.

1. BUDGET

A summary of the Project cost spent by both Japanese and Chinese
sides is shown in ANNEX 7.

Both sides made utmost efforts to secure the budget necessary for the

implementation of the Project.



8. WORK PLAN AND ACCOMPLISHMENTS

The Praject accomplishments based on the Record of Discussions are
shown in ANNEX 8 and ANNEX 9 with the original plans indicated by dotted
lines and the actual implementation by solid lines respectively.

The detailed description of the accomplishment in each work plan

stipulated in the Master Plan of the Record of Discussions is given below.

1).0bjectives of the Project
The Project aims at develioping human resources in the field of
nonferrous metal mining technology contributing to the effective utilization
of nonferrous metal resources in the People’'s Republic of China.

2} .0bjectives of the The Japanese Technical Cooperation

(D The objectives of the Japanese technical cooperation during the terms
of cooperation are to provide technical guidance and advice to the

Chinese counterpart personnel .

@ The scope of the Japanese technical cooperation is shown in the

following four (4) fields.

{a} Geology
(b) Mining
{c} Mineral Processing

{d) Analysis

The details of Activities for the technical transfer are explained

below.



(a)

1)

2)

3)

2.

The Field of Geology

Items fTor Technology transfer

The details of the items for technology transfer are explained below.

Basic trainipg in the_field of nonferrous metal mining technology,
including the orientation for the operation of the donated equipment.

Data collection, étudy of geological situation, sample collection of
various rocks, minerals, and mineral processing products related to
the three mines concerned.

Basic tests and data analysis.

Work Plan and accomplishments

The actual accomplishments are shown as ANNEX 9-1.

The details of technology transfer are explained hereunder.

1)

2)

3)

4)

Trainings on the operation metheds of Electron probe X-ray Microanalyzer
{EPMA) and X-ray Diffractometer to the counterparts have been completed.
Training on EDS may start and bhe completed within 1990,

Orientation for the operation method of heating stage microscope f{analysis
of Tluid inclusion) was completed.

VYarious data and samples of the three mines,De Xing, Jin chuan,and An Qing
were collected. Basic tests and analysis will be completed by the end of

the present cooperation period.

The Chinese side assigned all five counterparts to the Geology section

as committed in the R/D.



{b) The Field of Mining

1. 1tems for Technology transfer

The details of the items for technology transfer are explained below.

1} Stability of steep open pit on De Xing Mine
2) Cave cutting technique for fractured zone with Cu and Ni deposits
on Jin Chuan Mine.
3) Research on the characteristics for an underground mine with big scale

caves and its mining design of An Qing Mine.

2. York Plan and accomplishments
The actual accomplishments are shown as ANNEX 9-2.

The details of technology transfer are explained hereunder.

1) Survey ¥ork at the sites
Physical and technological surveys of the rock have been completed.
The samples of drilling cores have been collected and the strength of these

cores have been measured,

2} Geological Legging of ithe Velocity of Elastic Wave
It has bheen carried out by Japanese short-term experts at De Xing Mine and
An €ing Mine respectively., The transfer of related technology to the

counterparts has been completed.
3) Measurement of Initial Rock Pressure

At De Xing Mine, the technology of water pressure breaXing method has been

transferred to the counterparts by a Japanese short-term expert.



4} Triaxial Rigid Test
After the completion of installatior of the triaxial rigid testing machine,
the technology related to the operation and method of data collection by

means of this machine has been transferred to the counterparts by a Japanese

short-term expert.

5) Displacement and in-situ shearing test
The technology concerned with the displacement test of internal space and the
in~situ shearing strength test will be transferred to the counterparts hy

a Japanese short-term expert.

6) Apalysis of data and designing

Various data cellected at the sites and the most of measured values of
samples taken by sampling works whi;h have heen carried out are kept at the
Center.
The Japanese short-term experts due to visit Beijing in Octeber, 1990 will
transfer the technology to put these values inte the computer program for
analysis .

Although some necessary sets of data are lacking,it is possible to use some
assumpted values instead.

When real values become available in future the Chinese engineers concerned

are ahle to check whether the design is right or not by themselves.
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{c} The Field of Mineral! Processing

1. ftems for Technology transfer

The details of the items for technology fransfer are explained below.

1) At De Xing Mine
De Xing Mine has two subjects i.e.
{1) Improvement of Cu/Mo separation fletation, and

{2} Economical mineral processing method for low grade copper ore.

(O Basic Training in the fTield of nonferrous metal mining technrology.

@ Basic Survey and sampie collection.

@ Basic tests and data analysis

i) For improvement of Cu/Mo separation fletation,
Systematic improvement of the whole circuit of flotation,
Erectro-flotation method , and
Flotation methodsby means of steam pre-treatment have been applied.
ii) For economic mineral processing method for low grade copper ores,
Leaching method
Heavy liquid separation method, and
Ore sorting method .

have been applied

@ DNDrawing up of a counter plan and its application to the sites.

® Various tests at the sites and data analysis.



2) At Chuan Chuan Mine

(I) Basic training in the field of nonferrous metals mining technology.
& Basic survey and sample collection

@ Basic tests and data analysis
The tests have been carried out hy means of:
Soap Tlotation method
Amine Tlotation method, and

Gravity concentration method.
@ DUrawing up of a counter plan and its application to the sites.
® Various tests at the sites and data analysis.

2. Work Plan and accomplishments
The actual accomplishments are shown as ANNEX 9-3.

The details of technology transfer are explained below.

1) The themes for technical transfer for De Xing Mine
(1) Improvement of Cu/Mo separation flotation

Basic tests have been completed and the application test for the mine is
now being proceeded at mine site.

Column flotation method will be applied for total improvement of flotation
circuits.

Besigning and installation works of equipment investigation works will be

impiemented by the Japanese experts with a view to enhance technical transfer

to the counterparts. ' ££:£22757



However, the progress of applied tests in the mine is deteriorated due to
the cold weather there, and hence it seems necessary to carry out the similar

tests under a more favorable condition,i.e. during the early summer.

{2} Economic processing method for low grade copper (Cu) ore
Basic tests have been completed, but two items mentioned below are yet to

be carried out.

(D Leaching tests
Laboratory tests have been completed at the China Research Center for
Nonferrous metals in Beijing.
After deliberating for a long time to determine the scale of dumps for
the test, the Chinese side finally decided to prepare two dumps of 500t/d.
A computer control system designed by the Japanese experts will be used
for the control system of the environment for the bacteria’s activities.
Technigques on the installation of the computer control system, operation
and data logging will! be transferred to the counterparts from the experts
through the preparation works for the tests at the mine site.
The spring season with warm temperature is ideal for the start of the
tests at the site because in that season bacterias will become active.The
services of a Japanese expert will be required, therefore, to guide the

counterparts in the spring of 1991.

@ Heavy Liquid Separation method
Sink-Float test has been completed with the cooperation of the experts
and the counterparts.
Technical transfer concerning the installation and operation of a Swirl
cyclone will be carried out in November, 1990 when the Gravity Separater is

provided by JICA.



2) The themes of technical transfer fer Jin Chuan Mine
(1) Improvement of fletatiom of Jin Chuan ores

Basic laboratory tests have been completed.

The pilot plant test first planned to be carried out at a site near
Baiyin was changed to Jin Chuan recently. As a result the test does not
a-t start yet. At present necessaty measures such as the the design,
modification and the preparation of materials, and the transportation of
equipment are carried out.It méy be possible to start the tests in 1990, but

it can hardly be completed within the present cooperation period.

3) Physical test
{t} Removal of impurity elements (Mg0) from Cu, Ni mixed concentrate
Training on physical flotation methods of mineral materials {electric,
heating, soap, and amine flotation, gravity concentration separation) has
been completed.
Training on inplace and heap leaching as well as advanced technology of

waste water treatment will be conducted in November, 1990.
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{d) The Field of Analysis

1. Items for Technology transfer

The details of the items Tor technology transfer are explained below.

1} Basic training in the field of nonferrous metal mining ftechnology,
including the orientation for the operation of the donated equipment.

2) Data collection, study of geological situation, sample collection of
various récks, minerals, and mineral processing producis related to
the three mines concerned.

3) Basic tests and data analysis.

2. Work Plan and accomplishments
The actual accompiishments are shown as ANNEX 9-4.

The details of technology transfer are explained hergunder.

Trainings on the qualitative and quantitive anatyses by ICP (Inductively
Goupled Plasma} emission and fluorescence X-ray spectrometers have been

completed.
Also, the guidance on the operation and maintenance procedures of the

related cquipment was given to the counterparts by the Japanese experts.
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9. CONCLUSIONS
As a result of the joint evaluation work and discussions, both sides

reached the following conclusions:

1). Both sides have appreciated that the China Mining Research Center For
Nonferrous-Metals has the important roll as the core research organization
in disseminating Japanese Nonferrous Metals Mining Technology to China and

it is functioning effectively.

2). 1n general , most activities of the Project which are planned in

the Record of Discussions are approaching their targets.

3). In the Technical Cooperation Plan of the Master Plan in the Annex
of Record of Discussions, the target of Cooperation is coming to its
final stage.

The Evaluations on Technology Transfer In the four fields are shown as
ANNEX 10. Among the four fields of cooperation, the counterparts are judged
to have acquired enough ability to sustain the Project in Geolegy, Mining
and Analysis.

However, both sides are cognizant that in the fields of Mineral
Processing, due to its vast work volume to be performed, there still remain
a few items which need further elaboration.

It is estimated that the Chinese counterparts in the Mineral
Processing Section will be able to acguire enough technological transfer
needed for the efficient operation of the Project in one year after the
termination of the cooperation period stipulated in the present Record of

Piscussions.

4). {n accordance with the above observations, it is deemed necessacy
that the present cooperation period be extended for one year after the

expiring date of the present period of cooperation. _ !éz,/
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ANNEX 1. THE DRGANIZATION CHART OF THE CHINA MINING RESEARCH CENTER FOR NONFERROUS METALS

China National Nonferroué Metals Industry Corporation
Foreign Affairs Bureau, Deputy Director
Pan Jiazhu

Beijing Central Engineering And Reseach Institute
For Non-ferrous Metallurgical Industries
Deputy President

Chen Chucai

China Mining Research Cénter-For Nonferrous-Metals
Director Wan Guo Rui
Deputy Director Chen Guo Xiang
Principal Enginreer Cheng Daxian
Xue Shiru
Management Section
Chief  Chen Feng Zhi
Staff
Translate Section
Chief Jiang Zhegiang
Staff
Mining Laboratory
Chief Lian Yuchen
Project chief
Hineral Processing Lsboratery
Chief  Xie Changchun
Project chief, Principal Engineer

Geclogical Laboratory
Chief Bai Yongsheng

Chemical Analysis Lsboratory |
Chief Pan Tiechui
Deputy Chief, Princial Engineer

Computer & Eguipment Management Section
Chief Chao Minwu

Equipment Repairing Section
b (Undertaken by Manufacturing Factory)




ANNEX 2. LIST OF CHINESE COUNTERPART PERSONNEL
Namnme Qualif- Acquirements for
ication technical transfer

{Geology) 1 0 M

1 Bai Young Sheng A B O O O

2 Du Jin A B O A O

3 Xu Pin A O O O

4 DPai Lulu A @) O Q

5 Lu Zi Kuen A O A @]

6 Guo Zhen C

(Mining) R A

1 Zhao Hui ¥en A B O O

2 Zheng Xian Gi A B Q O

3 Guo Pei Yu A B O O

4 'Shu Guo Zai A O O

65 Han Li Kui A B O A

58 He Xin Guang A O FAY

7 Zhang Qiu A O A

8 Qiao Chuen Sheng A O FAN

9 Zhang Su Lan A B O FaA

10 Gu Xiu Hua A @) FAY

il Tian Zhi You - A O AN

12 Peng Feng Yinm C B O faX

13 Wang Shin Zhuen A O Q

{Mineral U S A
processing) -

1 Xie Chang Chuen A B O O O

2 Chen Xu A B O O O

3 ¥Wu Lan Yin A B O O O

4 Zhang Jiu Hui A O O O

4 Zhou Wen Feng A O O FAN

6 Wong Yui Mei LA @) O O

7 Huang Tian Gui A B Q O Q

83 Su Pin A B O O Fa

8 Gao Ai Guo A B O O VAl

10 ¥u Yui Hel A B O O O

11 Luo Shu Hua C O O A

i2 Husng Ji Chen A O G Q

13 Li Heng 3hi A B O O O

14 Wang ¥Wei Chu A O O Q

164 Feng Guo Jie A O O O

16 Li Fu Min A B O O @)

17 Fu Xue Feng A @ O O

18 Zhang Ji C B O O Fay

19 Min Guo Wei A O O FA)

20 Zhang Yin C O FAY A




{Analysis) A
I Pan Tie Chui A B ]
2 Xie Qiong Xin A B O
3 ¥ong Zhueng B O
4 Wu Chang Xian A B O
5 Zhan Yin A O
6§ Li Zhueng Shan A O
7 Gueng Yin A B O
8 Ho Pie Lu A B O
9 Jin Xiu Zheng B O
Year Field e Number
(Geology)l {Mining) {Mineral | {Analysis)
processing)}
1886 3 9 1 4 3
1987 6 9 1 4 1 4
1988 6 1 2 L 4 HEES)
1559 6 1 2 1 5 9
1990 5 I 3 20 . 9
NOTE :

1.QUALIFICATION
A: University graduates
B; Engineering with equivalent qualification
of more than 10 year practical experience
C: Others
2.AQUIREMENTS GRADE
{(CONTENTS)
GEOLOGY
{I}) Identification of rocks and minerals
{0) Observation of minmeral texture
(M} Mineral Analysis by EPMA and XD
MINING . '
{R} Rock mechanics .
{A) Ability to solve the subjects
MINERAL PROCESSING '
(U) Up-grading of concentrates
{S) Separation of metal minerals
{A) Ability to solve the subjects
ANALYSIS
(A} Analysis of various rock and minerals
{(GRADE)
O : GOob
N o POOR




ANNEX 3 LIST OF JAPANESE EXPERTS DISPATCHED BY JICA
N A M EIF I E L. P E R 0 D
(Long-term)
1| Mr.Kiyoshi TERUNUMA - Chief Adovisor 1987, 6.18 ~ 1989. §.17
2{ Mr.Junji CHIBA Chief Adovisor 1982.10.23 ~ 1991. 2.28
3| WM. Kitami MAKDTO Geology 1987, 3.12  ~ 198%. 3.11
41 Mr.Takashi ONO Geology 1989. 4.1t ~ 1990. 7.20
51 Mr.Sakae 1CHIHARA Geology 1989.11.30 ~ 1891, 2.28
6| Mr.Tunetada MATSUNAGA Mining 1987. 3.12 ~ 1991. 2.28
71 Mr. Ikuo NAGANO Mineral Processing 1987. 3.12 -~ 1840. 3.11
8| Mr.Kazuo SAGISAKA Mineral Processing 1994, 2.27 ~ 1991. 2.28
g Mr. Keisuke NONOGUCHI Analysis 1987. 3.172 ~ 1989, 3.11
{Short-term)
- Geolo
1| Yr.Isao SAITO = - EPMA 1987.12.24 ~ 1888. 2.14
2-1 Mr.Yoshihiro TAKIYANAGI | X-ray 1988.12.15 ~ 1988.12.30
31 MWr.Tsuneo SHIBATA EPMA 1990. 4. 2~ 1890. 4.15
4| Mr.Mamoru ENJOUJE Ore Geology 1990. 8.14 ~ 1990, 8.13
# 5 { Mr.Kazuhiko USAMI EDS 1990.11. 2~ 1980.11.12
- Mining ,
61 Mr.Hirosuke DDBAYASHI Seismic Exploration 1990, 4. 2 ~ 1990. 6. 1
7| Mr.Takeshi SAITOU Seismic Exploration 1990. 4. 2~ 1980. 6. 1}
&1 MWr.HMaketo SASAKI Seismic Exploration 1990, 4. 2 ~ 1990. 6. 1
9§ Mr.Yoshinori ONO Seismic Exploration 1990, 4. 2~ 1890, 6. )
10| Mr.Harumi KATOU Initial Ground Pressure 1990. 6.10 ~ 1990. 7. 8
%111 Mr.Henji HORINOGUCHI Computer Analysis 1990.10.21 ~ 18%0. 2.20
%12 | Mr.Kazuki SHINGUU Displacement 1990. 1.20 ~ 199f. 2.20
131 Mr.Ichirou ISD Triaxial Completion 1990, 7. 1~ 1991. 1.22
14| Mr.Seiji KOBAYASHI Triaxial Completion 1994. 7. 1~ 1991, 7.22
151 W¥r.Ichirou IS0 Triaxial Completion 1990, 9. 2 -~ 1991, 9.22
16 | Mc.Seiji KOBAYASHI Triaxial Completion 1990.-9. 2 -~ 199i. 9. 9
- Mineral Pracessing
17| Mr.Kenzou TAKAHASHI Wet Magnet Separator 1988. 5. § ~ 1988. 5.22
18 {  Mr.Haruo MARUYAMA Particle Size Analysis i988. 5.10 ~ 1988. 5. 15
19| Hr.Taiji YAWAMOTO Jin Chuan Hine 1988. 9.30 ~ 1988.10.29
20{ Mr.Takamasa TAKAMORI Bacteria Leaching 1989, 3.12 ~ 1989, 4. 1
21 Me.Taiji YAMAMOTO Jin Chuan Mine 1989.11.29 ~ 1989.12.18
22 1 Mr.Kivosi TERUNUMA Application Tests 19849.10.23 ~ 1989.11. 8
23] MWr.Shouji NAKAMURA Leaching 1989.12.20 ~ 1990, 5.20
24| Mr.Tetsuhiko HASUDA Physical Ceoncentration 1990. 6.2% ~ 1990, 7.24
251 MWr.Takamasa TAKAMORI Bacteria Leaching 1890, 7.24 -~ 1990. 8. 7
26| Mr.Tatsuya NAGAHAMA Column Flotation 1990.10.19 ~ 1990.11.17
%271 Mr.Yoshihisa HAMADA Hineral Treatmeat 19%90.1t. I~ 1990.11.21
¥ 28 | Mr.Tatsuya NAGAIIAMA Dump Leaching 1998.12. 10 ~ 1991, 1.30
%29} Mr.Shouji NAKAMURA bump Leaching 1991, §.2¢  ~ 1991. 2.20
+ Analysis )
30 Mr.Minoru NISHIYAMA icp 1988.10. 2 ~ 1988.10. 9
31| MHe.Touru ETOU ICP 1988.10.20 ~ 1988.10.30
321 Mr.Masao ARAI Fluore Scence X-ray 19488, 5.16 ~ 1988, 5,2%
31 ] Shouji 001541 Fluore Scence X-ray 1994, 7.29 -~ 1990. §.28
£
Note * under ¢onsideration




ANNEX 4.

LIST OF JAPANESE MISSIONS DISPATCHED RY J1C3

N A ¥ E

DURATION AND

F

i ELD

Pre-Implementation Survey Team
Mr.Kenji Tomita

Mr.Toshiaki Yamamoto

Mr. Yoshio Murakami
Mr.Shigehiko Osa

Mr. Katsuo Doki

= = -

Implementation Survey Team
Mr.Shinichi Akiyama
Mr.Kazuhiko Nagata
Mr.Hiroshi Asahina
Mr.Tunetada Matsunaga
Mr.Yoshio Murakami
Hr.Toshio Asanc

Consultation Survey Team
Mr.Toshio Okazaki
Mr.Hideki Fukuda
¥r. Yoshio Murakami
Hr.Makoto Yamashita

Consultation Survey Team
Mr.Yukitoshi Nagasawa
Mr.Kazuhiro Matsumoto
Mr.Yoshio Murakami
lr.Masao Nakayama
Mr. Yoshiharu Yoneyama

Consultation Sucvey Team
Mr.Yukitoshi Nagasawa
Me. Junichi Tominaga
Mr.Hiroshi Komatsu
Mr, Raoru Suzuki

Evalvation Survey Team
Wr.Yukitoshi Nagasaqwa
Me. Touru Asai
Mr.Yoshio Yamada
Mr. Hiroshi Komatsu
Mr.Kaoru Suzuki

1985.11.18 ~ '1985.11.2

Leader - :
Technical Cooperation Planning
Mining / Mineral Processing
Analysis

Coodinator

1986.12. 8 ~ 1986.12. 14

Leader

Technical Cooperation Policy
Technical Cooperation Planning
Mining

Mineral Processing

Coodinator

1387, 8.31 ~ 1987. 9. 6
Leader

Hining Technology

Mining / Wineral Processing
Coodinator

1988.10.20 ~ 1988.10.26

Leader _
Technical Cooperation Planning
Mining / Mineral Processing
Analysis

Coodinator

1990, 2.27 ~ 1990, 3. 5

Leader

Technica! Cooperation Planning
Mining / Wineral Processing
Coodinater

£990.10. 16 ~ 1990.106. 24

Leader .
Technical Cooperation Planning
Analysis / Mineral Processing
Mining / Geology

Plan Evaluation




ANSEN &

CHINESE COUNTERPART PERSONSNEL TRAINED TN JAPAN

N A M E|F l E L P R 0 D
1} e, Ninguang HE Hining 1887, 331 ~ 1987, 6. 3
2| Mr.diguo GAO Mineral Processing 1987. 3.3t ~ 1i987. 6. 3
31} Miss Lulu DAL Geology 1988. 3. 6 -~ 1988. 6.18
4 [ Mrs. Sulan ZHANG Mining 1983. 3. 6 ~ 1988. 6.18
3 Mr.xiandi ZENG Mining 198%. 3. 65 ~ 1988. 6.18
Gi | Mr.7hong WANG ‘Analysis 1988. 3. 6 ~ 1988. b.18
7| Mr.Yong Sheng BAI Geology 1989. 3.26 ~ 1989. b.22
Mr. Ping XU Geology 1989. 3.26 ~ 1989, 6.22
4| M. Weichu WAN Mineral Processing 1969. 3.26 ~ 1989. 6.22
10§ Me. Jivhui ZHANG Mineral Processing 1989. 3.26 ~ 1989. 6.22
P We.Zhi You TIAR Mining 199¢. 4. 2 ~- 14990, 6.30
12 | Mr. Hengshi LI Mineral Processing 1990. 4. 2~ 193G, 6.30
14| Mr. Rui Mei WAN Mineral Processing 199¢. 4. 2~ 1990. 6.30
14} Miss Ying ZHANG Analysis 1990, 4. 2~ {990. 6.30
%15 Geology 1991, 3
* 16 Wining
#17 Mingral Progessing
® 18 {Analysis)
Note @ # under cnnsidurétinn




ANNEX

V72 TRAINING COURSE FOR CHINESE COUNTERPART PERSONNFL |y JAPAN

PLAN AND PERFORMANCE OF TECHNICAL TRAINING IN JAPAN

-~ The Technical Cooperation for the China dining
Research Center for Hon-Ferrous Metals -

For the Fiscal Year of 1986 .....
2 trainees (from 3lst March, 1987 to 3rd June,1987)

Mining: 1 trainee had been trained Rock iMechanics at the Centrel
Laboratory, Mitsui Mining & Smelting Co., Lid., dgeo City.

{ineral Processing: 1 trainee had been trained HMineral Processing
at the same place as above.

Both of them made Study Tours to:-—
Kamioka Mining & Smelting Co., Lid.,
Hibi Smelter, Mitsui Mining & Smelting Co., Ltd.,
Institute of Civil Engineering,
Shimadzu Corp.,
National Research Institute for Pollution znd Resources, and
Torigata-yama Mine, MHittetsu Mining Co.,; Ltd.

For the Fiscal Year of 1987 .....
4 trainees (from 6th March, 1988 to 18th June, 1988)

Mining: 2 4rainees had been trained Rock Hechanics a2t the Central
Laboratory, Mitsui Mining & Smelting Co., Ltd., Ageo City.

Geology: 1 trainee had been trained Mineralogy at the New liaterials
Investigation Laboratory, Nippon Mining Co., Ltd.

Analysis: 1 trainee had been trained Analytical Technology at Seiko
Instruments Inc.

411 of them made Study Tours jointly to:-
Kamioka Hining & Swmelting Co., Ltd.,
Hishikari Mine, Sumitomo Metal Mining Co., Ltd.,
National Research Insiitute for Pollution and Resources,
Toyo Rock Drill Sales Co., Ltd.,
Shimadzu Corp.,
Underground 0il Storage Co.,
Geological Survey"of Japan,
Torigata~yama Mine, Nittetsu Mining Co., Ltd.,
Hibi Smelter, Mitsui Mining & Smelting Co., Ltd.
titsui Kushikino Mining Co., Ltd., and
Institute of Civil Engineering.



)

or tne Tiscal Year of 1388 .....

4 %rainees (from 26th March, 1982 to 22nd June, 1989)

Mineral Processing: 2 {rainees had been irained Mineral Processing at
the Central Laboratory, Hitsui H}ﬂlng & Smeliing Co., Lid. and
Tohoku University.

Ceology: 2 traineces had been trained Geology and Mineral Depositis ai:--
New Materials»lnvestigation Laboratory, Nipvoon iining Co., Lid.,
Mikko Zxploration and Development Co., Ltd.,

Geclogical Survey of Japan,

Gakugeti University,

Tokyo University,

Kagoshima University,

Hokkaido University,

Sédimentary Rock Zone at Hiura Peninsula,
Ohshima Volcanic Zone,

Nagatoro—-iri Hetamorphic Rock Zone, and
Hakone Volcanic Zone.

And also They made Study Tours to:-

figalku Corp.,

Nihon Kogaku K.K.,

Memorial Hall of Hippon Mining Co., Ltd.,
Toyoha ¥ine, Nippon HMining Co., Lid., and
Kasuga Hine, Nippon Mining Co., Ltd.

Al)l of them made Study Tours Jjointly to:-
Kamioka MWining & Smelting Co., Ltd.,
Shimadzu €orp.,
Toyo Rock Drill Sales Co., Ltd.,
Hibi Smelter, Mitsui Hining.& Smeliing Co., Ltd.,
{itsui Kushikino hlnlng Co., Ltd.,

Tohoku University,
Mational Research Institute for Pellution and Resources, and

Geological Survey of Japan.

For the Fiscal Year of 1989 .....
4 trainees (from 2nd April, 1990 to 30th June, 1990 - planned)

Mining: 1 trainee will be trained Rock Mechanics in total 36 days,
which will be consisted of:-

Kumamoto University 11 days,

Yamaguchi University 7 days,

Kyoto University 2 days,

Tokyo University 2 days,

National Research Institute for Pollution and Resources 4 days,
Central Research Institute of Electric Power Industry l day,
Kamioka Mining & Smelting €Co., Ltd. 4 days, and

Hitsui Mineral Development Engineering Co., Lid. 5 days.

He will make Study Tours in total 11 days to:-

Torigata-yama Mine, Nittetsu Hining Co., Ltd.,
Hishikari Mine, Sumitomo Metal Mining Co., Ltd.,
Underground 0il Storage Co., and

Mitsui Kushikino Mining Co., Ltd.



¥ineral Processing: 2 irainees wWill be trained Mineral pr006031pg
in total 42 days, which will Ve consisied of:—

Central Laboratory, Hitsui Mining & Smeliing Co., Ltd. 28 deys
and Tohoku University 14 days.

And also they will maxe Study Tours.inutotal 6 days to:-

Kosaka Mine, Dowa Mining Co., Ltd.,

lMatsuo Mine, Dowa Nining Co., Ltd., and

lietal Mining Agency of Japan good for 4 days, and
National Research Institute for Pollution and Resources,
Geological Survey of Japan, and

Bacteriological Investigation Laboratory for 2 days.

Analysis: 1 trainee will be irained Analytical Technology in total
49 days, which will be consisted ofi-

Besshi Mine, Sumitomo Hetal Mining Co., Ltd. 3 days,

Seiko Electronics Industry Co., Ltd. 10 days,

Kyoto Optical Invesiigation Laboratory 5 deys, and

Central Laboratory, Sumitomo iletal iining Co., Ltd.

and National HResearch Institute for Pollution and lResources

as a set 195 days.

A1l of them will make Study Tours Jjointly to:-
Yamiocka Mining & Sneﬁtlng Co., Ltd.,

Shimadzu Corp.,
Ningyo—toge Mine, Power Reactor and Nuclear Fuel Development

Corporetion, and
Takehara Smelter, Hitsui MHining & Smeltlng Co., Ltd. in total

11 days.

For the Fiscal Year of 1990 .....

4 Y trainees are under consideration to be invited.

Mining 1 trainee,

Mineral Processing 1 trainee,

Geology 1 trainee,

Analysis 1l trainee, and
L2 ST AL L L2 2.2

— 88 -



ANNEX. G-

LIST OF MAIN CQUIPMENT PROVIDED BY JICA

Fisical Year

Main Equipment

Amount(C.1.F)

Thousand Yen

1987

EPMA , X-ray Diffractometer,
High Intensity Wet Magnetic
Separater,

Rigid Testing Machine
Personal Computer,

Copying Machine,

futer Heating Rotary Furance,

Others

286, 214

1988

Agitair Flotation Machine ,
Heap Leaching Eguipment ,
In Situ Stress Detector,
Uitrasonic scope ,

Icr

Entity Microscope |,

Others

170, 043

19889

Gravity Separator ,
Micro computer system ,
Accessories for EPMA {EDS},

Others

83, 7365

1990

Equipment for the various
application tests at the sites,

Sparic Parts

18, 622

<

Total

556, 614




AXNEX 6.

-2 PRONISION OF MAIN FOUIPMENT

-
8.

NAME OF EQUIPMENT

LOCATION

CONDITION OF EQUIPMENT

GooD

POOR

REPATR NEEDED

USAGE
RATE

REMARKS

SO AW -

—— ot
BWN—OWR

MN—Q@R--1SHWNLEWN—D000 13Ut

,
O

WL WL WG LININ AR IR B — e - — -
~J MU

B
c o

GEOLOGY

Electron Probe X-ray Microanalyser
Microscope System

Rock Cutter

X-ray Diffractometer

Polishing Machine for Ore
Automatic Particle Counter

Entity Microscope

MINING

Piamond Drilling Fauipment and Tools
Core Orientator

Ultrasonicscope

Laser Thecdlite

In Situ Stress Detector

Rigid Testing Machine

Microcomputer Machine

MINERAL PROCESSING
Particle Size Analyser
High Intensity Dry Magnetic Separator
pil Meter
Magnetic Analyser
Pycnometer
Powder Surface Area Analyzer
Ultrasonic Sieve
Tyler Standard Screen
Quter Heating Rotary Furnance
Penver Flotation Machine
Cycrosizer
ligh Intensity Wet Magnetic Separator
Electronic Balance
Aanalyzer for [0 and BDO
Electrostatic Separator
Air Comparison Pycnometer
WEMCO Flotation Machine
AGITAIR Flotation Machine
Crushing and Grinding Work Index Testisg
Fquipment
Electrical Conducting Device
Steam Generator .
lleap Leaching Equipment
Gravity Separator
ANALYSIS
Fluorescence X-ray Spectrometer
[CP-Emission Spectrometer
DIilERS
Personal computer
Copying Machine
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y
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”
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»
»”
»
»
yy
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i
i
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I
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M
"
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”
#”
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"

CENTER
”

CENTER

I
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FOPrrFE>

P200000

> 2> Q200 O@TOOOPOEZ>O>00TZPLI0

CENTER :
NOTE

China Mining Research Center for Nonfervous Metals

A @ At Leasl once a week

B : AL Least once a month

( : AL least once three months
N Others
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ANNEX &

THE PROJECT ACCOMPLSHMENT

Fisical year { Apr.~ Mar, )
Items

1986

198711988 )1149849

GENERAL PLAN
[."Term of the technical cooperation

i1.Constuction of Center

JAPANESE SIDE
1. Dispatch of Experts
I. Long-Term Expert
(1) Chief Advisor

(2) Geology

{3) Mining

{4} Mineral Processing
(5) Analysis

2. Short-Term Experts

1I. Acceptance of Chinese Counterpart

Personnel in Japan
(1)
2}
(3)
(4)

Geolopy
Mining
Mineral Processing

Analysis

11[.Provision of Equipment and Machinery

CHINESE SIDE
[.7 Center Facilities

[I. Housing Accomodations for the

Japanese Experts

[il.Allocation of Chinese counterpact

persannel

) Geﬂlogy ........................................
e T ¥ T T

‘2) Hlnlng ........................................
T T T Ll

(3) Mineral Prncessing ........................................
T i T T

(4) Analysis S S P R L R PSP E P PP TPPEPRERRRRY
4 T T H

{5’ DL!ICFS (Administrative pcrson"el) .................. t et e b e a a e e B e
] ] 1 I

........................................

........................................

..............................

22

I=1=1=1

........................................

........................................




ANNES 4

TENTATIVE SCHEDULE OF IMPLEMENTATION ( WORK PLAN )

Fisicai year [ Apr.~ Mar. ) 1986 | 1987}11988}119839{11990
items 3
I. Basic training in the field of | «rvievevens
nonferrous metals mining technology
II_ Training Of survey, tEStS. analysis ........................................
and evaluation of the mines
concerned
{. Basic survey and samples collection|{ ~ ~---r-=v--e-
2. Various basic tests snd data] = | eeereeseenereirrianee
analysis
3. Counterplan making
4. Application of counterplan to the
sites
5. VYarious tests at the sites and data
analysis
6. Comprehensive evaluatjon
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THE MINUTES OF MEETING
BETWEEN THE JAPANESE EVALUATION SURVEY TEAM
AND CHINA EVALUATION SURVEY TEAM
FOR THE CHINA MINING RESEARGH CENTER FOR NONFERROUS METALS PROJECT
IN THE PEOPLE'S REPUBLIC OF CHINA

The Japanese Evaluation Survey Team (hereinafter referred to as "the
Team™, organized by the Japan International Cooperation Agency (hereinafter
referred to as "JICA"} and headed by Mr.,Yukitoshi Nagasawa, Director,
Technical cooperation Division, Mining and Industry Development Cooperation
Department,JICA , visited the People'S Republic of China from 16 to 24
October, 1890 for the purpose of evaluating the achievements of technical
cooperation for the China Wining Research Center for Nonferrous Metals
Project in The People's Republic of China (hereinafter referred to as
“the Project”}, and discussing the issues invelved in the implementation of
the Project with the authorities concerned of the People’'s Republic of JICA.

During its stay in the People’s Republic of China, the Team observed
the project sites, exchanged views and had a series of discussions with the
Chinese authorities concerned in respect of the project activities and the
attainment of the project objectives.

As a result of close examination and discussions both parties agreed.
to recommend Yo their respective governments that the period of technical
copperation as stipulated in the Record of Discussions signed on December 12
1986 be foliowed up until February 28, 1992 and that technical cooperation
be carried out in accerdance with the attached Tentative Schedule of
Implementation in order to fully achieve the objectives which were set up in

the =zaid Record of Piscussions.

Beijing, October 20, 1990

z/wﬁo

Ur. Yukito.gvaagasawa . Mr. Zéﬁ;g Shaowei

Leader, Leader

Japanese Evaluation Survey Team, Chinese Evaluation Survey Tean
JICA The People’'s Republic of China
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-ATTACHMENT

TENTATIVE SCHEBULE OF TMPLEMENTATION

.WORK PLAN

Fiscal Yéar
ITtems

1991

(Geology)
I.0rientation for opera-

tion method of EDS
2.Geological and minera-

logical study of rocks

minerals and mineral
processing products
meeting with each sub-

Ject of mines concerned
3.Systematic analysis
4 Comprehensive evaluat-

ion
(Mining)

{ De Xing Mine)

(Jin Chuan Mine)

( An Qirg Mine)
1.Analysis by computer
2.Monitoring Plan and

Design
3.Comprehensive evaluat-

ion
{Mineral Processing)

1.{ De Xing Mine)
Improvement of Cu/Mo se-
paration by Column Flot-
ation

1-1 Preparation

1-2 Testing

1-3 Evaluation&reporting
2.( De Xing Mine)
Economical processing
method for low grade Cu
ore hy Dump Leaching

2-1 Preparation

2-2 Testing

2-3 Evatuation&reporting
3.{ Jin Chuan

Mine)

Removal (Mg0) from Cu/Ni
mixed concentrate by
Flotatjion

3-1 Preparation

3-2 Testing

3-3 Evaluation&reporting

12 2
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2. TECHNICVAL COOPERATION PROGRAM

Fiscal. Year
Items

0l 990

4 19391

* Term of Cooperation

* Measures taken by both
sides

Japanese Side

1.Dispatch of Japanese
Experts
1) Long-term Experts

{1) Chief Advisor
(2) Geology
{3) Mining

(4) Mineral Processing

2) Short-term Experts

{11 EDS
(2) Computer
{3) Displacement
(4) Column Flotation
{8 Mineral Treatwent
(6) Dump Leaching
(7) Flotation
( Jin Chuan Mine)
(8} Otihers
3) Provision of Spair-

Parts & Qthers
4) Chinese Counterpart
Personnel training
in Japan

Chinese Side

1. Allocation of
Necessary number of
Counterparts

2. Allocation of
Necessary budget of
Activities

3. 0ffice space and
housing accommodations
for the Japanese
experts

PERIOD OF
ORIGINAL R/D

—— follow-up cooperation

{Necessity Arises)

Notes ; Short-term Experts may be dispatched when necessity arises.
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3.The scope of the following cooperation

1) The period of follow-up cooperation
The period of follow-up cooperation under the Record of Discussion
signed on December 12, 1986 will be extended for one year until

February 28, 1992,

2} The field to be covered by the follow-up cooperation

The field to be covered by the follow-up cooperation will be limited
to Mineral Processing, and items for technology transfer from the
Japanese experts to the Chinese counterparts will be as follows:

(1) Column Tlotation test for the improvement of Cu-Me concentration
{(De Xing Mine) :

(2} Dump leaching test for the economical recovery of low grade copper
ores [(De Xing Mine]

(3) Pilot plant test for the improvement ofNi-Cu concentration by
removing impure Mg® (Jin Chuan Mine)

3) Waste water treatment :
As to the reguest of the Chinese side regarding the technical
transfer on the treatment of waste water from leaching process, the
Japanese side suggested that this technical transfer should be dealt
with by another project.
However, the Japanese side started that a fundamentalapproach to the
treatment of waste water from leaching process would be surveyed by a
short-term expert for a proper advice,

4} The dispatch of Japanese experts
During the follow-up cooperation period the following experts will

be dispatched to the Project:

(1) Long-term experts
@ Chief advisor
@ Mineral Processing

(2) Short-term experts
(O Dump Leaching
@ Flotation
{ Jin Chuan Mine)
@ ﬁgpther expert(s) may be dispatched when necessity arvives.

5) The Nature of technology cooperation during the extended caoperatLOn

period
The tests, whe.ther they are those entrusted by other organjizations

or those polanned by and for the Center, shall be conducted by the
Chinese side, and hence the roles of the Japanese experts are to give
technical guidance and advice to the Chinese counterpart personnel on
the methods of researches and tests mentioned in 3-2) above.

Therefore, the counterparts should complete the designed test and,
researches by themselves in case the services of the Japanese expert
terminate with the expiry of the term of the follow-up cooperation.
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4.

5.

The responsibility of the Chinese side for the tests on mines.

The Chinese side has the aver-all responsibility for the
implementation of the tests in the mines as descrived in the Work Plan
attached to this Minutes.

The Chinese side is requested to ensure that the tests will be
conducted in accordance with the schedule agreed upon by the chinese and
Japanese sides in the Work Plan mentioned above.

1t must be noted that the technology transfer from the Japanese
experts to the counterparts will be hampered with any change or delay of
the schedule mentioned above.

Supply of Equipment

In order to facilitate the effective implementation of the project
activities, laboratory apparatuses, instruments for testing, spare parts
etc.,will be provided by the Japanese side on condition that the Chinese
side will be responsible for the management and maintenance of the
equipment and machinery already installed in the Center, including the
supply of spare parts and other items which are not supplies by the

Japanese side.
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