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MINUTES OF DISCUSSIONS
BETWEEN
THE EVALUATION TEAM
OF
JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)
AND
THE CENTRO DE INVESTIGACION MINERA Y METALURGICA (CIMM)
OF
THE REPUBLIC OF CHILE
WITH RESPECT TO
THE TECHNICAL COOPERATION FOR THE TECHNOLOGICAL DEVELOPMENT
OF

COPPER SMELTING AND REFINING IN CHILE

Santiage - Chile, March 1981






MINUTES OF DISCUSSIONS

Towards the expiry of the three years' period of technical cooperation
with respect to the Technical Cooperation Project for the Technologi-
cal Development of Copper Smelting and Refining in Chile (hereinafter
referred to as "the Project) based upon the Record of Discussions
(hereinafter referred to as "RD") signed on November 29, 1976 at
Santiago, the Evaluation Team (hereinafter referred to as "the Team")
organized by the Japan International Cooperation Agency (hereinafter
referred to as "JICA") and headed by Mr. Eisuke Okafuji, Director of
Mining and Industrial Development Cooperation Department of JICA, visited
the Republic of Chile from 3rd to 19th March, 1981 in accordance with
Article IX of R.D.

The Team had a series of discussions and exchanged views with the
CENTRO DE IRVESTIGACION MINERA Y METALURGICA (hereinafter referred

to as "CIMM") and the other competent authorities of the Government

of the Republic of Chile on the progress and results of the Project
which had been conducted for three years since Dr. Kanenaga Okamura
and two other Japanese experts were assigned in Santiago in March 17th,
1978.

As a result of these discussions, both sides, taking into consideration
the progress and results derived from the joint reviewing and evaluation
of the Project as specified in Table 1 and Table 2 attached hereto,
reached the conclusion that the Project had almost achieved the initially
anticipated purposes and consequently made a great contribution to the
technological development of copper smelting and refining in Chile with
special reference to the following three functional activities as

described in Article II of RD;
(1} Promotion of Research and Development,

(2) Technical Advice and Guidance from JICA to CIMM for the
Studies related with existing Facilities of Copper Industries,

and

(3) Training of Manpower.



4. Both sides also focused their attention on the technical cooperation
subjects which had remained to be done during the period of the present
technical cooperation from the standpoint of ensuring the effective and
successful implementation of the Project expected from its very beginning,
and agreed to recommend to their respective Governments to take the
appropriate measures to cooperate and follow the Project for another
two years from March 17th, 1981 to March 16th, 1983 as shown in Table 3
attached hereto in such a way as to make the transfer of technology
further enhanced in accordance with the Agreement of Technical Coopera-
tion between the Government of Japan and the Government of the Republic

of Chile,

5. In a meeting with the Chilean side, the Team expressed its satisfaction
to the fact that the Chilean side had made the utmost efforts to
appropriately assign the counterpart personnel to the Project during the
period of the past three years as shown in Table 4 and Table 5 attached

hereto.

Meanwhile, the Chilean side assured the Team that due consideration
would be given henceforth to the further increase of the counterpart
personnel as shown in Table 6 and Table 7, whenever necessity arises,
owing to the effective and successful implementation of the Project for

another two years starting on March 17th, 1981.
6. The Team expressed its appreciation to the cooperation and hospitality

extended by CIMM and the other Chilean authorities concerned to the

Team during its stay in the Republic of Chile.

March 13th, 1981 at Santiago

Mr. Eisuke 0kafu31 Ivan de la Barra V

Leader Executlve Director

Japanese Evaluation Team Centro de Investigacion Minera
Japan International Cooperation ¥y Metalurgica

Agency



I. RECORDS OF IMPLEMENTATION OF THE PROJECT (Refer to Table 1.)

1. Dispatch of Japanese Survey Teams

(1) Preliminary Survey Team (Jul. 10 to Aug. 9, 1975)

Leader Mr. Takeo Kuroko
Mr. Sakichi Goto

Mr. Hiromasa Daiguji

Mr. Motoo Goto

Mr. Akinori Yoshizawa

(2) Implementation Survey Team (Nov. 9 to Dec. &4, 1976)

Leader Mr.
Mr.
Mr.
Mr.
Mr.
Mr.
Mr.

(3)

Takamasa Hotta
Akinori Yoshizawa
Kelji Itakura
Kazuya Nakayama
Hideo Yasuki
Yojiro Ikeda

Masahide Furukawa

Consultation Team (Oct. 25 to Nov. 11, 1977)

Mr. Akinori Yoshizawa

Mr. Hideo Yasuki

(4) Technical Guidance Team (Mar. 11 to Mar. 24, 1979)

Leader Mr.
Co-Leader Mr.
Mr.

Mr.

Mr.

Mr.

Sakichi Goto
Masao Wada
Akira Yazawa
Toshio Murakoshi
Ryohei Nagasawa
Hiroaki Ohkubo

(5) Evaluation Team (Mar. 3 to Mar. 19, 1981)

Leader Mr. Eisuke Okafuji
Mr. Akinori Yoshizawa
Mr. Yasuo Iwahashi

Mr. Masafumi Kinoshita



2, Dispatch

of Japanese Experts

(1} Mr. Hiromasa Daiguji Mar., 25 to Jun. 24, 1976
Mr. Shuichi Murakami - ditto -~
Mr. Tsutomu Watanabe ' - ditto -
(2) Mr. Junichi Nishida Oct. 3 to Oct. 27, 1977
(3) Mr. Yasuo Tsuno Oct. 10 to Dec. 23, 1977
(4) Mr. Yoshiki Ono Nov. 25 to Dec. 23, 1977
(5) Mr. Kentaro Asakura Nov. 25, 1977 to Feb. 3, 1978
(6) Mr. Kanenaga Okamura Mar. 15 to Jun. 11, 1978
{7) Mr. Muneharu Takizawa - ditto -
{8) Mr, Minoru Tamura - ditto -
(9) Mr. Masumasa Imaizumi Mar. 20 to Apr. 9, 1978
(10) Mr. Kanenaga Okamura Oct. 4, 1978 to Mar. 16, 1981
(11) Mr. Ichiro Miyauchi Jan. 6 to Feb. 6, 1979
{(12) Mr. Mumneo Usui Feb. 10, 1979 to Mar. 16, 1981
(13) Mr. Takeshi Obata Mar. 31 to Jun. 30, 1979
(14) Mr. Noriaki Kano Aug, 7 to Sep. 9, 1979
{15} Mr. Takeshi Obata Sep. 20, 1979 to Sep. 20, 1980
(16} Mr. Yuji Endo Mar, 16, 1980 to Mar. 15, 1981
(17) Mr, Masvmasa Imaizumi Mar. 31 to May 3, 1980

3. Acceptance of Chilean Counterpart Personmel in Japan

Japanese Fiscal Year 1975

(1) Mr.
Mr.

Renzo Gasparini N. Nov. 15 to Dec. 19, 1975

Gamaliel Rivera A. - ditto -

Japanese Fiscal Year 1977

(2) Mr.
(3)
(4} Mr.

’

Mrs. Hilde Rohland H.

Alexander Sutulov P. Jun. 4 to Jum. 30, 1977
Feb. 23 to Mar. 27, 1978

Fernando Greene Q. Jan. 26 to Apr. 28, 1978



4.

Japanese Fiscal Year 1978

(5) Mr. Rodrigo Quintana H. Sep. 29 to Nov. 5, 1978
(6) Mr. Leopoldo Bustos I. Sep. 29 to Dec. 2, 1978
(7} Mr. Gabriel ZArate C. Sep. 29 to Dec. 23, 1978

Japanese Fiscal Year 1979

(8) Mr. Ivan de la Barra V. Jun. 30 to Jul. 22, 1979
Mrs. Maria Teresa Cafas P. - ditto -
(9) Mr. Miguel Caro D. Sep. 27 to Nov. 29, 1979
(10) Mr. Werner Schlein S. Oct. 8 to Nov. 2, 1979

Japanese Fiscal Year 1980

(11) Mr. Gabriel Riveros U. Sep. 25 to Nov. 18, 1980

Mrs. Ana Ivonne Martinez H. - ditto -

Provision of Machinery and Equipment

Japanesge Fiscal Year 1976

(1) Double Beam Atomic Absorption/Flame Emission Spectrophotometer
Recorder
Voltage Stabilizer
X-Ray Microanalyzer, etc.
C.I1I.F. Santiago Value US8407,000

Japanese Fiscal Year 1977

(2} Computer System for X-Ray Microanalyzer
C.I.F. Santiago Value US548,780

(3) Monobed Deionizing Equipment
Electronic Self-balancing Recorder
Mounting FPress
Polisher, Pregrinder, etc.
C,I.F. Santiago Value US$39,760



Japanese Fiscal Year 1978

(4) Gas Washing Bottle
Rotary Vaccum Pump

Transformer, etc,
C.I.F. Santiago Value

(5) Power Supply Unit
Spectrophotometer
Pump

Heating Element, etc.
C.1.F. Santiago Value

(6) Automobile (Nissan Patrol) C.I.F. Santiago Value

(7) Hollow Cathode Lamps
Insulation Bricks
Crucibles
Refractory Cement
Chart Paper, etc.
Graphite Furnace Atamizer
Vaporization Unit for Amalgamated Gold
Arsenic Analyzer Attachment
Mercury Reduction-Vaporization Unit
Electronic Reading Balance
Oscilloscope
Automatic Shaker
Power Controller, ete.

C.I.F. Santiago Value

Japanese Fiscal Year 1979

(8) ©PH Stat
PH Meter
Air Comparison Pycnometer
Mercury Distillation Apparatus, etc.

C.1.F. Santiago Value

U5$3,570

US$13,750

Us$7,440

US8$39,350

Us§12,760



(9) Gas Chromatograph
Gas Furnace with LPG Gas Combustion Apparatus
Temperature Control Apparatus
Transformer for Silicon Carbide Furnace

Gas Meter, ctc.

C.I.F. Santiago Value US$542,620

Japanese Fiscal Year 1980

{10) Chromatomac with Built-in Recorder
Auto Sample Changer
Gas Chromatograph Packing Materials, etc.

C.I.F. Santiago Value US$14,350

{11} Multicomponent Type Infrared Gas Analyzer
Autoclave Experimental Apparatus
Digital Revolution Viscometer
Siliconit Electric Furnace Transformer, ete.

C.1.F. Santiago Value U55100,600



Table 1.

Achievement of Implementatjon of the Project

Items

Japanese Fiscal Year

1975

1976

1. Dispatch
of Japanese
Survey Team

{(1)#Preliminary Survey Team

1977

1978

1979

1980

(2)

Implementation Survey Team

(3)

Consultation Team

(4)

Technical Guidance Team

(53

Evaluation Team

2. Dispatch
of Japanese
Experts

(1)

Long—-term Survey

(2}

Installation of Equipment

(3

- ditto -

{4)

- ditto -~

(5)

Instruction for Operation

(6)

Chief Adviser

(7)

Analysis

(8)

Smelting

(9)

Quality Control

(10)

Chief Adviser

A

(11)

Quality Control

(12)

Electrometallurgy

s M

(13}

Analysis

(14)

Quality Control

(15)

Analysis

(16)

X-ray Microanalyzer

A

(17)

Quality Control




Japanese Fiscal Year

1975 1976 1977 1978 1979 1930
Items
(1) Smelting and Refining of (2p)**
Copper
(2) Inspection (1P)

(3) Inspection (1P)
Acceptance of (4) XMA Technique 1p)
Chilean (5) Pyrometallurgy £1?)
Counterpart . .
Personnel i (6) Analytical Chemistry (1p)
Japan (7) Electrometallurgy élgl

(8) Planning and Development of (zp)

Research Centers
(9) Electronic & Instrumentation {1P)
(10) Quality Control glgl
(11) Pyrometallurgy ap)
(i)
(2)
@
4)
)
gﬁg
Provision of Machinery and Equipment (zl
3
{8)
e
(9)
o
510!

an

Foot Note:

*% P

person

% Number put down in this table corresponds to that of each item described at page 4 to 9.
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IT.

I-1

IMPLEMENTATION OF JICA-CIMM COOPERATION (Refer to Table 2 and Table 3.)

{above dotted line: finished, below: planned)

Pyro- and Electrometallurgy

1)

2)

3

4)

Spontaneous heating of copper sulfide concentrates

Stage 1 Measurement of oxygen consumption.

A A A R R R I R O I R L L AL L LR A ST R

Stage II Not necessary (finished).

Treatment of Chilian low grade oxidized ores by segregation process

Stage 1 Preliminary study.
Fluidized roasting of copper concentrate. BEehavior of
arsenic in the segregation of copper. Recovery of

copper from used refractories,

Stage II Technical evaluation of segregation process. Improvement
of laboratory fluidized-bed roaster. Kinetic study of

the segregation reaction.

R R R R R R I I R R R I L B N A )

Stage IIT  Improvement of segregation furnace.

Stage IV Treatment of tailing. Application of segregation process

to various materials.

Mechanism of copper loss in smelter slags

Stage I Preliminary study.

P I R R R I D R RN BN N RS R A R R N I R R RN B A R

Stage II Characterization of slags.

Stage 1II  Study on the recovery of copper and molybdenum in slags.

Behavior of impurities in fire-refining of copper

Stage 1 Measurement of oxygen potential - preliminary.
Stage Il Measurement of oxygen potential - effects of impurities
and others.
(finished)



5) Analysis of electrolysis operation and study of electro-winning

PYOCess

Stage 1

Stage TII

L R ]

Stage III

Stage IV

Analysis of electrolysis operation.

Improvements of practical operations.

P T R A R AU I BRI B R N S R

Impurities removal and recovery.

Relevant techniques.

6) Elimination and recovery of As and Sh from concentrates with

high

content of these elements

Stage I

-----------

Treatment of As rich concentrate.

{finished)}

I-2 Fundamental Techniques

Stage I

Stage II

Stage III

Stage IV

Stage V

Basic laboratary techniques.

Electric furnace technique (Kanthal and 5iC).
Arc furnace technique.

Laboratory measurements.

Fluidized-bed roaster technique.
Gas furnace technigue.
Laboratory electrolysis technique.

Laboratory measurements.

------- L R R I I I I I R I R I N SR SR BN I

Autoclave technique.
Ion exchange membrane technique.

Infra-red gas analysis.

Application of oxygen potential measuremenf'and XMA

technique.

Laboratory automation techniques (Instrumentation and

control).

~ basic automatic process control techniques

-~ their application to the research works of CIMM



I-4

Analysis and Characterization

1) Electron probe X-ray microanalyzer

Stage I Installation and fundamental techniques.
Stage II Quantitative analysis.
(finished)}

2) Other instrumental analysis

Stage I Emission spectrometry.

Stage 11 Gas chromatography.

{finished)

3) Conventional chemical analysis

Stage 1 Preliminary.
Stage II1 Spectrophotometry.

Stage III  Ton exchange resin technique.

PR I R T R I I R I R A R R A R L R I B R )

{finished)

4) Atomic absorption spectrophotometry

Stage 1 Installation.
Stage 1T Fundamental technique.

Stage III  Use of accessories.

{finished}

Quality Control Technique

1) Quality control technique

Stage 1 Preliminary and basic technique.

Stage II Promotion of Q.C. and practical statistical techniques,

e N N NN A trse e v st r st e



Stage III  Transfer of Q.C. techniques to the existing facilities.

2) Experimental design techniques

Stage I Experimental design and sampling.

R R R R R T N I e R e S A B AR N R I B B I SCRE B B R RN B I

(Finished)

II Technical Advice and Guidance to CIMM for the Studies Related with

Existing Facilities of Copper Industries

Stage 1 Improvement of plant operation I.
(processing of smelter slag, flue dust treatment in

smelter and coke reactivity measurement, etc.)

Stage II Improvement of plant operation II.
{treatment of waste water mud, solar drying of copper
concentrate and injection of solid materials into a

liquid bath, etec.)

----- L R L I I R I R I I L R R I R O A I I RN B RN

Stage IIT Improvement of plant operation in future.
(computer programming techniques for simulation

and modelling, etc.)

Stage IV Upgrading of CIMM's capability to improve plant

operation. {automatic control techniques, etc.)



Table 2.

Results of the Implementation of JICA - CIMM Cooperation 1977 - 1980

FISCAL YEAR 1977 1978 19759 1980
SUBJECT MONTH [ 6718} 9110|1112 3415|6718 )9lojralzzl 223 4j5(6|7|8)9]10[11}12 213145167 8] 9}10]11f12 3
Pyro- and Electrometallurgy
1) Spontaneous heating P———;Emuq
2) Low grade copper ores ' ! i F 11 —
I-1} 3) Copper loss in sla
) Copp 8 I 11 ' ‘
4) Fire refining - — i —
1 —iI i[v 11
5) Electrolysis — e - i
6) As and Sb F .
111
I-2| Fundamental Techniques . ' ; : I ‘ FA,I ;
Analysis & Characterization
I II
XMA 1 —=f |+ {
1 Il
I-3 Instrumental o] —
1 1T 11T
Conventional N { ——— —
I 1T —— 111
AAS = L E— - o
Quality Control
I 11
I-4} 1) QC techniques ; — - i
2) Experimental design t i
1 A 1T ,
II | Technical Advice & Guidance ! it !
1. XMA with computer 1. EM-I 1. EM-II, 2. EA-II 1. EM-III, 2. EA-III
Provision of Equipments 2. AAS, 3. Water purifier 2. EA-I 3, Gas furance, 4. Gas chromato- 3. IR gas analyzer
4. EX-I, 5. Recorder etc. 3. Jeep graph, 5. Jeep spare parts 4. Autoclave, 5. EX-I1
T T . 1
| Sutulov | 1 Quintana +— De La Barra I Riveros (—i
Training in Japan F———— Greene  — Bustos b Mrs. De la Barra Martinezp——
—i{{Rchland ——) Zarate l[———l Schlein
Car —
Metallurgy p-———— | Ckamura | j
pt———— | Tamura Usui p— i
JICA Experts Analysis Nishida {}+— poj—————{ | Takizawa ————1| Obata i -
QC —HImaizumi — Mivauchi 1 kano — Imaizumi
Ono —
XMA Tsuno |}—————o . .
F————~—1Asakrra Endol )
XMA: X-ray Micro Analyzer AAS: Atomic Absorption Spectro photometry EM: Equipments for metallurgical laboratory
QC : Quality Control EX : Equipments for microscope laboratory EA: Equipments for analytical laboratory




Table 3. Implementation Plan for the Follow up Period of JICA — CIMM Cooperation

FISCAL YEAR 1981 1982

MONTH
SUBJECT 3lalsle|7]8]010[11]12 1|_i|3456789101112123

Pyro~ and Electrometallurgy

1) Spontaneous heating

IIT |
2) Low grade copper ores f — | — v i
- , II, I11 )
I-1] 3) Copper loss in slag ! J
4) Fire refining
5) Electrolysis t 1l —1 ] v {
6) As and Sb
I-2 | Fundamental Techniques 1 v 11— v |

Analysis and Characterization
XMA

I-3 Instrumental

Conventional
AAS

Quality Control 111

I-4] 1) QC techniques — {

2) Experimental design

ITI | Technical Advice & Guidance [ 1l 1 v 4
Provision of Equipments 1. EM-IV 1. EM-V
(1P) (1P)
. . — e
Training in Japan P__!lP! F__(lP)
: (1P) .
Metallurgy : i) :
JICA Experts Instrumen~
tation & F_Slgl_4 P__£lgl_4
control
XMA: X-ray Micro Analyzer AAS: Atomic Absorption Spectro photometry EM: Equipments for metall?rgical laboratory
QC : Quality Control EX : Equipments for microscope laboratory EA: Equipments for analytical laboratory
P : person

NOTE: (1) This schedule is subject to conditions that necessary budget will be acquired for the i@Pleme?tati?“ of th; Progec;-
(2) This Scope of Technical Cooperation is subject to change within the scope of the provisions given 1n the "Record o

iscussions.”
D —39—




i

IIT Relationships between Japanese experts and Chilean counterpart persJuml in CIMM's organlzation (Refer to Table 4)

i
4
:

EXECUTTVE DIRECTOR
I. De }a Barra’

SERVICES TO RESEARCH

SUBDIRECTOR
W. Schlein®

MICROSCOPIC ANALYSIS
DEPT.

F. Greene®
F. Barbagelata :I-Endu

ELECTRIC. MAINTENANCE

M. Caro® - Usui

CHEMICAL ANALYSIS
DEPT.

L. Bustos
A. Tello
H. Leiva*

% Not at CIMM now

o

oA
:}Obata

—Takizawa

—
TNSTRUMENTAL ANALYSIS

DEPT.

A
N, Barrios - Obata

Counterpart personnel who were trained in Japan

EXTRACTIVE METALLURGY
DIVISION

PYROMETALLURGY
GROUP

HYDROMETALLURGY
GROUF

ELECTROMETALLURGY
GROUP

A Counterpart personnel who received Q.C. training in Chile

. Quintana°_{:

. Riveros®

Martinez®

. Grez

Otero

. Montenegro

Varela
Jara

. Paravic*
. Raimann#*

Brice‘fioA
Lastra
Cruz

. Romég

Henriquez
Bustos*
Salvo*

Z‘érate"A

Godoy

. Morales

Usui

Okamura

ditto
ditto
ditto
ditto
Okamura
ditto
ditto
Usui
ditto

Usui

ditto
ditto
ditte
ditto
ditto
ditto

Usui
ditto
ditto






Table 4.

Main Subjects and Counterpart Personnel to Japanese Experts

Main Subjects

Counterpart Personnel

Japanese Experts

Spontaneous heating of copper Grez, Zarate Usui
sulfide concentrates
Treatment of Chilian low grade Martinez, Grez, Okamura
oxidized ores Montenegro
Mechanism of copper loss in Grez, Varela - ditro -
smelter slags
Behavior of impurities in fire- Riveros, Otero, - ditto -
refining of copper Salvo
Analysis of electrolysis Zarate, Morales Usui
operation and study of electro-
winning process
Elimination and recovery of As Bustos S.%, Henriquez | — ditto -
and Sb from concentrates with
high content of these elements
Analysis Bustos L., Tello, Obata
Barrios, Zlosilo,
Leiva%*
Electron probe X-ray micro- Barbagelata, Greene, Endo
analyzer Caro
Quality Control Techniques ZArate, Bricelo, Usui

Bustos L., Roman,
Barrios, Carrasco¥

Fundamental Techniques

All counterparts

Okamura and
Usul

* Not at CIMM now




Table 5. Allocation of Counterparts Concerned (1977 - 1980)

FISCAL YEAR
SUBJECTS 1977 1978 1979 1980
I-1 Pyro— and Electro-
metallurgy
1) Spontanecus heating 0 2 0 0
2) Low grade copper ores 0 2 1 2
3) Copper loss in slag ] 0 0 2
4) Fire refining 0 2 3 2
5) Electrolysis 0 1 2 2
6) As and Sb 0 0 2 2
I-2 FPundamental Techniques 0 7 8 10
I-3 Analysis & Characteriza-
tion
XA 2 2 3 3
Instrumental 0 0 1 2
Conventional 0 3 3 3
AAS 1 1 1 1
I-4 Quality Control
1) QC techniques 0 4 2 5
2) Experimental design 0] 0 4] 3
ITI Technical Advice & 0 0 5 5

Guidande




Table 6. Main Subjects and Counterpart Personmnel to
Japanese Experts (Plan - 1981 & 1982)

Main Subjects

Counterpart Personnel

Japanese Experts

Treatment of Chilian low grade
oxidized ores

1 (each year)

Okamura

Mechanism of copper loss in smelter
slag

1 (each year)

Okamura-~Usui

tnalysis of Electrolysis operation
and Study of electro-winning
process

2 (each year)

Usui

Fundamental Techniques

All counterparts
{each year)

Okamura, Usui
and short-term
export

Quality Control Techniques

5 (1982)

Usui and short-
term expert

Technical advice & guidance

5 {each year)

Okamura, Usui
and short—-term
expert




Table 7. Plan for Allocation of Counterparts Coticerned (1981 - 1982)

FISCAL YEAR

SUBJECTS 1981 1982 remarks
I-1 Pyro- and Electro-
metallurgy
1) Spontaneous heating 0 0 finisghed
2) Low grade copper ores 1 1
3) Copper loss in slag 1 3
4) Fire refining 0 0 finished
5) Electrolysis 2 2
6} As and Sb 0 0 finished
I-2 Fundamental Techniques 12 12
I-3 Analysis and Characteriza-
tion
XMA 0 0 finished
Instrumental 0 0 finished
Conventional 0 0 finished
AAS 0 0 finished
I-4 Quality Control
1) QC techniques 0 5
2) Experimental design 0 o finished
IT Technical Advice & 5 5

Guldance




(DRAFT)

PROGRAM FOR DISCUSSIONS WITH JICA MISSION MARCH 1981

During the meetings held in November 1977 between the Japanese Consultation
Team sent by JICA, and CIMM representatives, an agreement was reached to
establish the program "Technical Cooperation on Copper Smelting and Refining
between Japan and the Republic of Chile".

The project contemplated the stay at CIMM of Japanese experts (short and
long term), the training of CIMM researchers and managers in Japan, donation
of equipment on the part of JICA, and the execution of specific research and

development programs, as detailed in CIMM Memorandum 1263/77 and appendices.

The implementation of this program for the last three years has meant for
CIMM: 1) Training of four executives, six researchers and one electronic
technician in Japan 2) Development of about 10 researchers in CIMM, in the
areas of Pyrometallurgy, Electrometallurgy, Quality Control, and Materials
Characterization by Electron Microscopy and Instrumental Amalysis 3) Part
of the infrastructure (equipment, materials and techniques) for research
activities in the above mentioned areas 4) Having facilitated the exectuion
of many financed projects at CIMM, In short, the program has helped CIMM
to improve significantly its potential to contribute to the technological

development of the national mining and metallurgical industry.

The original program agreed upon in November 1977 contemplated two parts,
the first one titled "Promotion of Research and Development agreed between
CIMM and JICA Representatives' which included research in the areas of Pyro
and Electrometallurgy, Laboratory Techniques, characterization Technology
and Quality Control. The second part was called "Technical Advice and
Guidance to CIMM for the studies Related with existing Facilities of Copper
Industries", and included Improvement of Operations, Combustion Control,

Energy Economy, and Computer Application to Process Analysis.

In our judgement Part I of the Program was carried out to a very good degree

of completion, However, some of the subjects have not been developed



thoroughly, as will be analyzed. Pending completion are the following items

in the areas indicated below:
1. Pyrometallurgy and Electrometallurgy

— Mechanism of Copper loss in Smelter Slags.

~ Behavier of Impurities in Fire-Refining of Copper.

2. Fundamental Laboratory Techniques

~ Atmosphere Control Techuiques.

-~ Chemical Equilibrium and Reaction Rate Measurements,

3. Analysis and Characterization Technology

This part of the program was carried out satisfactorily according to the
original objectives, including the coming of three experts, provision of
equipments, mainly a scanning electron microscope with XMA, and the

training of three CIMM personnel in this field.

Pending for completion of the original program is the development of XMA
quantitative analysis of oxides and sulfides. We think that presently we
have enough trained staff to achieve this objective {Mr. Green and

Mr. Barbagelata) but we need a set of appropriate standard samples for

walibration.

The training fellowships of CIMM persomnel in Japan have been very useful,
just like the equipment received, which is very much appreciated. However,
we would like to point out that, although the quality of the apparatus is
very good, we have had problems with its corrective maintenatice, due to:

1) the lack of domestic supply of spare parts, 2) the difficulty in
obtaining such spares within a reasonable time from Japan, 3) The lack

of detailed manuals of the equipment.

Any actions on the part of JICA which would permit a solution to these

problems would be welcome.

4, Quality Control Techniques

This part of the program has achieved a high degree of completion., We

feel that for the future some follow up is necessary on the part of JICA



in order to help in the industrial introduction of the Q.C. Techniques
in Chile.

With respect to Part II of the original program, it has had a lesser degree
of development than the first one, and it is of interest to CIMM to continue
working in the areas of automatic control of combustion and processes, and
computer application to process analysis. This with the basic objective of
developing in CIMM a capability to handle problems of automation and control
in metallurgy, at a laboratory and bench scale. This will permit us to
introduce later the automatic control technology in copper smelters, refiner-

ies, and similar industries in this country.

The development of the following work program will be necessary to achieve

the above mentioned objective:

1. The study of basic automatic process control techniques in the areas of
pyro and electrometallurgy. Control of: temperature, pressure, flow,

level, oxygen potential, humidity, ete.

2. Application of this knowledge to the design and construction of automatic

control systems at a laboratory scale.

3. Design and assembly of automatic control systems for some of the semi-
pilot equipment at CIMM such as: automatic atmosphere control in the gas
furnace which was donated by JICA, humidity control im a drying kiln, and

others.

4, Application of computer techniques to the analysis and simulation of pyro
and electrometallurgical processes, through the study and implementation

of models developed mainly by Japanese experts.

To carry out the program mentioned above it will be needed:

a) On the part of JICA:

- Two experts (M. Usuil and K. Okamura), working for two years in those

subjects.



b) On

Training of CIMM personnel in Japan in the areas of pyro and electro-
metallurgy with emphasis in application of automatic centrol. (2
researchers each year, with a total stay of six months per year,

probably one for 5 me and one for 1 mo.)

Provision of materials and equipment necessary to carry out this work,

which would be specified later according to budget assigned.

Bringing one short term (3 months) Japanese expert each year. One in
the area of automatic process control, and one in modelling and

simulation.

the part of CIMM:

Assigning 2 researchers to the project, one in automatic control and

one in process analysis and simulation, for a period of two years.



MATERIALS CHARACTERIZATION LABORATORY
REQUESTS TO JICA MISSION 1981

According to the discussions held with JICA members, it is convenient to
stablish very clearly the needs of CIMM regarding future maintenance of

equipment received through JICA.

1. Facilities of communication with Japanese manufacturers to obtain main—
tenance information, spare parts, maintenance manuals, and technical

assistance whenever necessary,

2. Possibility of getting descriptive manuals from the electronic manu-
facturers of Japan (Toshiba, NEC - Nippon Electric Co., Hitachi, National,
etc.), diodes, transistors, and integrated circuits so we can adapt this
parts from other manufacturers (e.g. Philips, Signetic, Texas, Inter-

pational Rectifier, RCA, Siemens.)

3. For JEOL X4, CIMM iy making the necessary contacts with JEOL-Brasil in

order to stablish a yearly maintenance service.

For further development and progress in XMA techniques CIMM requires a geod
setr of standard materials (oxides & sulfides mainly)}. No good quantitative

work can be done without these materials.

Dr. Werner Schlein
Subdireccion Serviecies
Investigacion CIMM

Santiago, 12 de Marzo de 1981
Ws/abv.



Al,04
Mgl
Crq03
5i09
Feq04
Fes04
CaC0j3
NaF
NaCl
Re
Aluminio metdlico

Wo3

CuFeS2

CusFeSy
FeSl_xPirrotina
CugS

Bi,Sg

Nis

CoS

Zns

PbS

5haS3
As953















	表紙
	はしがき
	目次
	Ⅰ 本件調査団派遣の経緯と目的
	1. 派遣に至る経緯
	2. 派遣目的

	Ⅱ 調査団の構成と日程
	1. 構成
	2. 日程

	Ⅲ 協議経過
	Ⅳ 1981年3月までの進行状況と評価
	1. 溶錬・電錬
	2. 分析部門
	3. 品質管理(QC)技術
	4. 現場関連の助言と指導
	5. 人材養成と基盤的技術移転

	Ⅴ 延長期間における展望
	Ⅵ 工場見学
	資料
	Ⅰ MINUTES OF DISCUSSIONS
	Ⅱ PROGRAM FOR DISCUSSIONS WITH JICA MISSION MARCH 1981(DRAFT)
	Ⅲ MATERIALS CHARACTERIZATION LABORATORY REQUESTS TO JICA MISSION 1981

	裏表紙

