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Corpoacion National del Cobre de Chile
(F98HAE)

2 ENAMICHE
(a) Paipote
RSP
BRRF-EFOBHOS
BRI 74 v (KX V)



7Y Ay —4 4,000 ~ 5000 t /4
BFEH A BDOWMBRIE LY b2o
{b) Las Ventanas °
HEMSR, FY CROFLWMEHN
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(j) Item 10 BHELEERIL

FYOHUBFA TR, ARTCOLSnUERHOE BLLBBELEFTIh Tt TN
B BRILCIZZODBHIAS Y, TO1 22 0wHBBENET, xS L REER
BLEHDbDTHD. 71 OBE, FHNORMEEFBERTSHT Lo b, ALK

b

e

P

¢
ke

i L gy
e Tk
J‘:‘,‘y‘»‘.!

=3,
T e,

"
T L

‘,..
20
TRl

o e ¥
o (e SR SRR Rl

CEE A

PR
b |

JENIR A

s v,
Fo)

L
R %

o

-



T e e e e
=i
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fltem 10. 1 BHHEESGE

¥ Outokumpn HMFFRHHEHE L Tos B MATUA TR ABEO TR A5 ¥ 4 5Kk EL, o

;nﬁmmmmIﬁmmmmmlL&mﬁﬁ@—ocmotmao

2 ORDBEDE B RGE RO R E YL T B,

Ttem 102 HMH
AARCRREAETRTOERIN CHENERMLE B, BBELIATY D O
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Ttem 10. 4 MWHMUB LIEREFAL
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Table 3. JRIRUBAMOEHE

01d Furnace New Furnace

Opcration start 1965 1973
Fucl Bunker C oil Bunker C oil
Inside length 33.6m 33.6m
Inside width 9.7m 11.0m
Height (burner end) 3.7m 4.0m

(boiler end) 34m 34m
Bath depth (original) 0.8m Lim
Number of main burners 8 8
Number of oxygen-oil burners 2 2
Number of boilers 2 2
Steam generation/boiler { max) 33 ton/hr 46 ton”hr
Steam pressure 40 Kg/sq em 40 K9/ sq em
Steam temperature 400 T 400 T




Table 4, JBJWCHERIATHWIRA-BEA—5 -

Fuel Bunker C oil
Maximum firing capacity

fuel 400 1,/hr

oxygen 1,200 stp cu m/hr
Oxygen pressure 3.0 K¢/sq em
Oil pressure 3.0 Kg/sq om
Length 1,750 mm
Outside diameter 157 =z
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Table 5. /&I slF HEE LRBBIEA (pilot test)

Fuel 57 1/ton solid

Oxygen 168 stp cu m ton solid




Table 6. /N&ICTOEE —#E 2 — > — HABEORHF H 247 (pilot test)
(%)
S0, CO. co 0: N.
23.9 624 2.4 0.4 Balance
}‘
Table 7. IEETOME—MRE A —F — WA O LEED T (pilot test)
(%)
Cu Pb Zn Fe Al:03 | Ca0 Si0a S
Charge 2 4.8 2.7 6.0 | 215 2.2 0.1 0.6 | 333
Matte 3 0.0 29 36 | 3.13 1.2 - - | 280
S lag 4.1 0.3 | 11.2 { 226 9.0 1.3 | 246 7.3
Dust 09 | 107 | 353 2.1 0.5 - - [ 239
Table 8, /I BETORME~BI A —F ~FEC L DRLERFLE (LF)
Dee 1970 Jan 1972

(BEA-F—7cl)

(BREA-F-2&)

Concentrate smelted (ton)
Silicious flux smelted ( ton)
Limestone smelted ( ton)
Reverts smelted ( ton)
Total solid charge ( ton)
Fuel oil consumed (ki)
Oxygen consumed (stp cum)
Matte produced ( ton)
Matte grade (%)

Slag produced { ton)

Copper in slay (&)

24,769
3,279
2059

571

306738
4723

20,354

34.5

20443

0.46

29919
4033
2171

779
36907
4870
667,058
25180

344
25936
" 047

Note: All weights are on dry bases.
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Table 9. Caletones (237 2RMHFOEE B A —F —{FREBO ML
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. L
metn LT ® @

(19766 R 1 82681 8H07-%)

BEHFE —HRF S — F — 5 () 14

#% % 4t (t.soldcharg/d) ~ 1,600
REMEAR (Nm*/min) 189 ~ 204
MR (£/min) 80 ~93
BREEH (Kg/m) 207~ 221
F3 7+t (IR Q® 0.~ 0.25
(ar H:0) ® 0.25 ~ 0.76
® 0.76 ~ 1.27
up-take 1.27 ~ 1.78




FHHE CHO 1420~ 1,460 . , .
) ) 1,450 ~ 1,480
@ 1,380~ 1,405
up take ~ 1,220
g6 m K (C) 1,110~ 1,120
& @\ K (C) 1,280~ 1,325
B # 2 CO,+80: 35~ 48
(%) 0: 1.2 ~ 6.3
co 1.0 ~ 2,5
S0: 1.3 ~ 7.1
CO, 31~ 41
Table 10. Caletones & /&IOR8
Caletones N i
(1976 %6RA) | (19724 14)
BBEEA ( CHid) (£/tn solid charge ) 75~ 80 132
BREMERAT (Kg/t solid charge) 250~ 260 258
BE-HBHA -+~ () 14 2
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Table 11. 7 Y REHFTC O¥ LB & B

Chuquicamata Potrerillos Caletones
il H FVAR=T 4y~ | AV R=Fqns—|FA2sT7490 %~
+t+ ik 3.8 1 mgx 63 43m@x 37mL x5 3 x 83k
M3~4 %M M1 M3
fig 73 dryt/day 2,350 500 1,800
¥t & K m» Hg 380~ 430
oK % 16 14 ~ 15 16 ~ 18
AL R UE —200mesh 95% —325mesh 90%
Mo # & K P = oEoP ®” OB P
BHEHSE m 2600 3,000 1,500
KRAE na Hg 550 520 630

3FLLMEAC Mok &S, ChxBIRTHADEY, Cu-Mo HMExilnde, BE
LTMoBERBEITV, CuMEL MoRZIABL TL 5,

Mo #HEOICHTEETH>OC, 1615 CuffZOEIL—200mesh 95 %~—325
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BiFfikt (1) The letter written by the president of CODELCO.

Santiago, June 23, 1976.

GTEC-73

Mr. Takeo Kurcko

Director of Mining & Industrial
Development Cooperation Dept.
Japan International Cooperation
Agency (JICA)

Japan

Ref.: Technical Assistance to be given by JICA
to the Chilean Mining Industry in the
Smelting and Refining of Copper.

Dear Mr. Kuroko,

Based on the discussions between our plant personnel
and the Japanese experts, the preliminary Mission who
visited Chile during July-August 1975, and the present
Mission, integrated by Messrs. Daiguji, Murakami, and
Watanabe, we are pleased to indicate you the areas for a
possible technical assistance program and inform you of
the requests made by our technical personnel during the
present Mission's visits to the installations.

1. Technical assistance to increase the levels of
productivity and efficiency in the existing
installations.

Appendix N° 1 is a diagram indicating the subjects
to be considered in a possible technical assistance program
and represents a summary of the different subjects requested
by the operators of the Chilean smelters and refineries.

In this diagram the indications are:

Information is requested.

Japanese expertise is required to fulfill this request.

Operational training in Japanese plants is required
to fulfill this request.



2.

Priorities of the subjects in a 1 to 3 scale (N°1 is for
first prioricty, and so on) are indicated in this diagram
as well as the tentative dates on which same are required,
to coincide with the present timetable of the Plants

projects,

The training of Chilean personnel will be done
according to a program agreed upon by CODELCO~Chile and
the next JICA Mission. Each training period should have
a duration of 3 to 6 months.

Likewise, the Japanese experts to assist with your
country's expertise in the subjects should be done through
a similar agreement, and for the same periods of time.

The schedules for the training of the Chilean
personnel and the sending of Japanese experts should be
determined after the duration of the agreement has been
defined. - -

2. Technical Assistance for future expansion programs of
the existing Smelters and Refineries.

It is recommended that the technical assistance
should include:

2.1. Sending Japanese experts to Chile to perform consul-
ting and guidance work to the engineering staffs on
the feasibility studies and investment programs
regarding- expansion of Smelters and Refineries.

2.2. Training of Chilean technicians by visiting Japanese
smelters and refineries which use such processes and
equipment similar to the projected for expansion of
the present Chilean installations.

3. Technical assistance for the Mining and Metallurgical
Research Center (CIMM)

It is proposed that this technical assistance for
CIMM includes:



3.1.

3.2.

3' 3'

3.4.

3.

Laboratory equipment: Provide CIMM with the equip-
ment listed in Appendix N° 2.

Japanese technical papers: It is proposed to create

a way to obtain, through JICA, and at CIMM's request,
copies of technical information (translated to
English) published by Japanese institutions, regarding
subjects being investigated at CIMM.

Training of CIMM researchers in applied research
centers which belong either to: the Japanese Govern-
ment, the Japanese industry or to Japanese universities.
Their training should be received in principle for
periods of 3 to 6 months and should include the
following areas which have been classified by priori-
ties:

3.3.1. Applied Research Management

3.3.2. Hydrometallurgy

3.3.3. Pyrometallurgy

3.3.4. Analysis and characterization techniques
Sending of Japanese experts in principle for 3 to 6
month periods according to the following priorities:

3.4.1 Analysis and characterization techniques.
Instrumental and Conventional Chemical Analysis

3.4.2. Hydrometallurgy — Solvent Extraction, Recovery
of rare metals, etc.

3.4.3. Pyrometallurgy
3.4.4. Quality Control Statistical Techniques.
Experimental Design.

In our opinion, these experts should preferably have
enough experience so they can also assist the
operational and engineering personnel at the Smelters
and Refineries on matters of their specialities.



We have also included, as Appendix N® 3, a list
outlining information requested to the preliminary JICA
Mission, which has not been received at the Plant as of
yet.

We have included, for your reference, the minutes
of the summary meetings held by our operational personnel
with the present JICA Mission,

We want to express our gratefulness for the effort
and dedication shown by the present Mission in the accomplish-
ment of their task, and your permanent interest for the
success of this project of technical assistance.

Yours faithfully,

Orlando Urbina Herrera
President and Chief Executive Officer
CORPORACION NACIONAL DEL COBRE DE CHILE



SUMMARY OF TECHNICAL ASSISTANCE AND/OR INFORMATION REQUESTED Assistance applicable to: APPENDIX N° 1
BY THE PLANTS PERSONNEL (® proposed by)
Potreri~ Potreri-~ Inform.
1 Chuqui [Caletones|llos Paipote |Ventanas| Chuqui [1llos Ventanas|required
Ltem Priority | Code Subject Deseription Smelter|Smelter |Smelter |Smelter|Smelter |Refinery|Refinery|Refinery|on or bef.
;//
/ 1.1. Improvement of working conditions X X X X
1 1 Air Pollution 1.2, Operation of Electrostatic Precipitators X ® X b4 X
1.3. Deleterious effect on Ecology ® ®
// 2.1. Instrumentation for Oxy-Fuel Burmers @ Aug. 76
2 1 / Use of Oxygen 2.2. Problems of dew with Oxy-Fuel Burners ® X
% 2.3. Use of oxy-fuel burners @ X ® ® ® Nov. 76
7
3 1 s Preheated air to reverbs @ X X
7
4 1 7 Improvements to the filter cake quality X ® X
Y
5 2 /] Process control instrumentation to determine the ® ® ® ® ®
metallurgical balances .
[/
6 2 7, Reverts formation control and prevention X X X ® X X X
7 ‘ X
77 _ . 7.1. Up-take accretion
7 2 Build-up formations in reverbs 7.2. Bottom build-up X X X
%
8 3 7 Refractory masonry X @ X X X X X X
V
Aug.
9 1 é Melting of copper cement in converters @ X ug. 76
7 . 76
1 7 % X a/ hanization 10.1. Anode casting X ® X ® ® ® izgt 76
10 1 / Autopation and/oT mechan 10.2. Starting sheet preparat. '
2 % ... 10.3. Washing and handling of anode scrap and cathde }; § %
9 7 '.10.4. Blank treatment, stripping and care
7 Hinill "
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Assistance applicable to

(® proposed by)

Operational training on Japanese Plants
E=— is required to fulfill request

m—[ﬂ]}- Information on the subject is being requested

7777] Japanese expertise on the subject is required
- _l—uito__fulf_ill request

» .
> e
- v - woM

Potreri- Potreri- Inform.
Chuqui | Caletones | 1llos Paipote |Ventanas [Chuqui |llos Ventanas| required
Item | Priorit . 9 P q 9
y | Code Subject Description Smelter | Smelter Smelter |Smelter [Smelter [Refinery|Refinery|Refinery|on or bef.
://
11 i~
2 Dust handling & Pneumatic conveying systems X () X X
12 1 'm% Quality control procedures and Japanese standards X ® Aug. 76
7 2
13 2 /// ,Use of high current densities 13.1 Conventional Alm2 Nov. 76
/ 13.2 PRC A/m Sept. 76
A/
14 3 455 Electrolyte if 14.1 Impurity elimipation X E%
purification
/42 14.2 Suspended particles C) ()
Y
15 3 §§§ Centralized short circuit detection ® ® ®
g4
%
16 1 Revise the Potrerillos Revamping Program ® Sept. 76
7.
17 3 Information: 17.1 Concentrate Bin design to prevent Stick
2 17.2 Sketch of water jacket for Matte Hole
1 17.3 Scrubber to eliminate dust & fume of Aug. 76
Oxygen Plant Air intake
3 17.4 Crane Weightmeters ®
2 17.5 Dwg's or sketch of ladles & bails ®
to eliminate crane chaser
3 17.6 Distance between pouring spout and ()
mould in anode casting
1 17.7 Converter dimensions and geometry () Aug. 76
2 17.8 Use of reverberatory slags
1 17.9 Lower Cu content in reverb slags X
CODE:
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APPENDIX N°2

LIST OF LABORATORY EQUIPMENT REQUIRED BY CIMM

PROPOSED BY: MUNEO USUI, UNIDO EXPERT
REVISED BY : PETE CADWELL, UNIDO PROJECT MANAGER

PRIORITY AND QUANTITY
ITEM N°

DESCRIPTION

1 1
2 1
3 As many
as
possible
4 1

System to improve the pure water
supply to the Center; e.g.: Ion
Exchanger unit, demineralizer, or
similar.

Equipment to determine the conduc-
tivity of electrolytic copper. It
should include:

a. Induction furnace

b. Spike molds

¢. Laboratory roller

d. Drawing bench

e. Wheatstone bridge

Multiple-pen recorders for labora-
tory work provided with strip-chart
type record.

Electronic microscope with scanning
devices. 1t is required with a
micro-analyzer. Could be used for
mineral research as well as metal
testing.
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AN ()
OUTLINE OF IMPLEMENTATION PROGRAM
(PROPOSAL)

1 Promotion of Research and Development.
4. Analysis and Characterization Technique.
i) Instrumental:
EPMA analysis for identification of mineral species,
study of chemical variations within mineral grains,
rapid quantitative analysis; Atomic absorption analysis
for the determination of trace impurities in ores and
metals, rapid quantitative analysis of metallic salt
solutions; X-ray diffract analysis in chrystallography.

11) Chemical amalysis of copper metal and copper ore.

b. Pyrometallurgical research in
i) Heat utilization in reverberatory,
ii) Hydrodynamic behavior in converter,

iii)} Better design of electrolytic cells.
c. Quality control techniques including experimental design

d. General support of experimental works such as machining,

electronic circuiting, glass works etc.

2  Technical Advice and Guidance for Existing Facilities in Plants.
Improvement of operation in existing facilities and planning
of future expansion of existing facilities.
i) Metallurgical balance:
Reverts formation control. Instrumentation to assist
metallurgical balance.
ii) Dust preventation and improvement of working conditions
iii) Operation of reverberatory:
General assistance for application of preheated air.
Preventation of build-up formations.
iv) Operations of electrolytic refining:
Impurity elemination of electrolyte. Removal of suspended

particles.
(1)



3 Training of manpower. )
Training of researchers; and of engineers and foremen in plants,
in Chile will be implemented In above-mentioned fields respect-
ively, '
Training of researchers in Japan will be implemented in above-
mentioned fields respectively.
Engineers and foremen will be despatched to Japan for training

and/or observational study.

(2)

_gq_

2 v B B T SR
FELTE O B WISV T




sjueTd UT uswolog
pue siaaur8ud jo Jurureal
= | saiayoeasasyd 3o Sutureag
ueder ug
SIUBTd UT U2WII0]
bar—d pue siasutpdug jo Sutugeaj
ayodae9say Jo Bututex s31Bdiajuno)
st 43 FUTELL 1omnoduel ueaTEyd
STTY) ul Jo Sujurel], jJo 3ugurea]
32— sjusudynby Jo uofstacag s, ueder
S3UBTd U
59 hI:h
S9TITTToBd BuTasixy jJo wwwmwﬂxm
by uotrsuedxyg sanang jo Sujueryd 103 BOUBPTNY
S9TITITYed BurlsIxXy pue IOTAPY
uft uoTieasadp jo Juswdaocadul TBOTUY23L,
{sanbruyo9] ToIijuo) LAITTENd
A8antrel9woady JusudoTaasq
A3oTouyoag, pue yoarasay syaadxy
UOTJIEBZTA®}0BIRY) pue sTsdTeuy 30 uorjowoag asaueder
6L6T 86T LL6T

(‘IVSodoud)

NOIIVYEdD “IVALOV J0 HOVIS

(9)

1% fp



WA @

RECORD OF DISCUSSIONS BETWEEN THE JAPANESE
IMPLEMENTATION SURVEY TEAM OF THE JAPAN IN
TERNATIONAL COOPERATION AGENCY AND THE CEN
TRO DE INVESTIGACION MINERA Y METALURGICA

OF THE REPUBLIC OF CHILE ON THE TECHNICAL

COOPERATION FOR THE TECHNOLOGICAL DEVELOP

MENT OF COPPER SMELTING AND REFINING IN

CHILE

NOVEMBER, 1976



The Government of the Republic of Chile aims at the technological
development of copper smelting and refining for the purpose of
promoting and developing copper industries in Chile.

On the basis of the reports and recommendations of the Japanese
Preliminary Survey Team and long~-term experts sent by the Japan
International Cooperation Agency (hereinafter referred to as
"JICA" ) in July, 1975 and in March, 1976, respectively, the
Japanese Implementation Survey Team organized by JICA, headed
by Mr. TAKAMASA HOTTA, visited the Republic of Chile from No-
vember 11 to November 30, 1976, for the purpose of working out
the details of the technical cooperation project for technolo-
gical development of copper smelting and refining in Chile,
(hereinafter referred to as ''the Project") between the Govern-
ment of the Republic of Chile and the Government of Japan. The
Team discussed and studied with the Chilean counterparts a num-
ber of points in question with respect to its effective imple-

mentation,

As a result of careful studies and discussions, the Japanese
Implementation Survey Team and the Centro de Investigacion Mi-
nera y Metalirgica (hereinafter referred to as "CIMM") will
recommend to their respective Governments the immediate im-
plementation of the technical cooperation for the technolo-
gical development of copper smelting and refining in Chile

as specified in the Record of Discussions and its Annexes

attached hereto.



In the case of CIMM, it will submit this record of discussiocns
and its Annexes attached hereto, to the National Commission of
Scientific and Technological Research (CONICYT) and to the Mi-
nistry of Foreign Affairs, for its considration.

Notwithstanding the foregoing internal procedures established
in the Republic of Chile, CIMM, with the view to expediting the
implementation of the Project with an utmost effectiveness, may
present an application for the equipment required for the ini-
tial year, as listed in Annex 3.2., to JICA through an official
channel in the Republie of Chile, even before the complete
approval of the whole project by the pertinent authorities of
the Republic of Chile.

Awaring the convenience of concluding a basic agreement of techni-
cal cooperation between the Government of Japan and the Govern~-
ment of Chile, that will consider granting privileges, exemptions
and benefits for Japanese experts and equipments included in the
project, both parties will recommend to their respective Govern-

ments the early negotiation of the above mentioned basic agreement

TAKAMASA HOTTA ALEXANDER SUTULOV

Head Executive Director
Japanese Implementation Centro de Investigacidn
Survey Team Minera y Metaliirgica
Japan International Cooperation Republic of Chile

Agency, JAPAN

Date : November 29, 1976.-
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I.

I1.

RECORD OF DISCUSSIONS

Objective of the Project :

The Government of the Republic of Chile aims at the technolo-
glcal development of copper smelting and refining for the
purpose of promoting and developing copper industries in Chi-
le. 1In order to implement this objective, the Project with
Japan's technical cooperation has been planned, by making
transfer of technology from Japan to Chile successful, in
such a way as to strengthen Research and Development capa-
bilities at the Centro de Investigacidn Minera y Metalirgica
(CIMM), to improve copper industries, and to develop manpo-—
wer in the fields of copper smelting and refining technolo-

gies.

Outline of the Project :

The Project is carried out at CIMM, and consists of the fo-

1lowing three functional activities :

1. Promotion of Research and Development;
(1) Analysis and characterization technology,
(2) Pyrometallurgy,
(3) Electrom;tallurgy,

{(4) Quality control techniques.



2. Technical Advice and Guidance to CIMM for the Studies Re-
lated with Existing Facilities of Copper Industries in

order to;
(1) 1Improve operations,

(2) Analyze future expansions.

3. Training of Manpower;
(1) Training of Chilean personnel in Chile,

(2) Training of Chilean personnel in Japan.

ITTI. Japanese Experts :

1. In accordance with laws and regulations in force in Japan,
the Japanese authorities concerned will take necessary
measures to provide at their own expense the services of
Japanese experts as listed in Annex 1 through the normal

procedures under the Technical Cooperation Scheme.

2. In accordance with laws and regulations in force in the
Republic of Chile, the Japanese experts listed in Annex 1
and their families will be granted in the Republic of
Chile, privileges, exemptions and benefits as listed in
Annex 2 no less favourable than those granted to the
experts of other foreign countries under the Technical

Cooperation Scheme as well as those of the United Nations.



IV. Japan's Provision of Equipment :

1.

In accordance with laws and regulations in force in
Japan, the Japanese authorities concerned will take
fecessary measures to provide at their own expense
such equipment, machinery, instruments, wvehicles,
and other materials as listed in Amnnex 3, required
for the Project, through the normal procedures under

the Technical Cooperation Scheme.

The articles referred to in the above IV-1 will become
the property of CIMM upon being delivered c.i.f. to

the Chilean authorities concerned at the ports and/or
airports of Jisembarkation, and will be utilized exclu-

sively for the Project.

V. Training of Chilean Counterpart Personnel :

1.

In accordance with laws and regulations in force in
Japan, the Japanese authorities concerned will take
necessary measures to receive the Chilean counterpart
personnel engaged in the activities of the Project for
technical training and/or observational study in Japan
through the normal procedures under the Technical Coope-

ration Scheme.

The Government of the Republic of Chile through the
authorities concerned will take necessary measures to
ensure that the knowledge and experience acquired by
the Chilean counterpart personnel from technical train-~
ing and/or study in Japan will be utilized for the

effective implementation of the Project.



VI.

Arrangement of the Government of the Republic of Chile :

1.

In accordance with laws and regulations in force in the
Republic of Chile, the Government of the Republic of
Chile through CIMM will take necessary measures to

provide at its own expense :

(1) Space for laboratories, offices and other incidental
facilities mnecessary for the Project as listed in

Annex 4,

(2) Supply or replacement of equipment and other mate-
rials for appropiate operation of the Project other
than those provided by the Japanese authorities

concerned,

(3) Staffing of the Chilean counterpart personnel.

In accordance with laws and regulations in force in the
Republic of Chile, the Government of the Republic of

Chile through CIMM will take necessary measures to meet:

(1) Expenses necessary for the domestic transportation
and insurance of the articles to be provided by
the Japanese authorities concerned as listed in
the above IV-l as well as for their installations,

operation and maintenance thereof,

(2) Custom duties, internal taxes and any other charges,
if any, imposed in the Republic of Chile upon the

articles referred to in the above IV-1 for the Project

— 88—



(3) All the running expenses necessary for the
effective implementation of the Project.

3. 1In accordance with laws and regulations in force in
the Republic of Chile, the Govermment of the Republic
of Chile through CIMM will take necessary measures to

provide, at its own expense, Japanese experts with :
(1) Each office room,

{2) Services of the Chilean secretaries and chauffeurs
with vehiecles while on duty,

(3) Expenses for the internal travel on duty in the
Republic of Chile,

(4) Free medical service and facilities including for
their families, in case of accident or illness
resulting from the work or from the conditions

of the local environment,

(5) Expenses for fully furnished appropriate housing

accommodation including for their families.

VII. Responsibility of the Project :

The Executive Director of CIMM of the Republic of Chile,
will bear the overall responsibility for the preparation

and operation of the Project.



VIII.

IX.

Claims against Japanese Experts :

In accordance with laws and regulations in force in the
Republic of Chile, the Government of the Republic of Chi-
le undertakes to bear claims, if any arises, against the
Japanese experts resulting from, occurring in the course
of, or otherwise connected with discharge of their official
function in the Republic of Chile, except for those claims
arising from the willful wisconduct or gross negligence

of the Japanese experts.

Mutual Consultation :

There will be close consultation between both authorities

concerned for the successful implementation of the Project.

Terms of Cooperation :

The period of technical cooperation mentioned in this
Record of Discussions will be three years starting from

the date of the arrival of the Japanese experts.

—_ 90_



Annex 1. Japanese Experts

Chief advisor

Experts in the fields of;

(1) Analysis and Characterization technology,
(2) Pyrometallurgy,

(3) Electrometallurgy,

(4) Quality control techniques,

(5) Copper smelting and refining operations.

Foot Note :

-

(1) Chief advisor will be one of the Japanese experts,

{(2) Japanese experts other than those mentioned
above will be dispatched, if necessity arises,
for the installation and testing operation of
those equipments and machinery provided by the

Japanese authorities concerned.
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Annex 2. Privileges, Exemptions and Benefits

(1)

(2)

(3)

Exemption from income tax and charges of any
kind imposed on or in connection with the 1i-

ving allowances remitted from abroad,

Exemption from custom Juties and any other
charges imposed on goods in connection with
official duty, personal and household effects
which may be brought into the Republic of

Chile from abread,
Automobile import privileges to the Japanese

experts during their stay in the Republic of
Chile for works connected with the Project.

—_ 92_—
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Annex 3.1. Japan's Provision of Equipment

(1)

(2)

(3)

(4)

(5)

Equipment to supply the pure water,
Automatic recorders for laboratory work,
Equipment for chemical analysis,
Equipment for crystal structure analysis,

Vehicles.

Annex 3.2. Equipment to be installed in the initial

(1

(2)

(3

(4)

Year of the Project.

Equipment to supply the pure water,
Atomic absorption/flame spectrophotometer,
Multiple-pen recorders for laboratory work,

Electron probe X-ray microanalyzer with computer

control system for data processing.
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Annex 4. Space and Others

(1) Space for laboratories,

(2) Offices,

(3 Alr conditioning facilities for the

precise equipments, if necessary,

(4) Electrostatically shielded room, if
necessary,
(5) Other incidental facilities.
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IMPLEMENTATION DOCUMENT

{Draft)

BETWEEN THE JAPANESE IMPLEMENTATION SURVEY TEAM OF THE
JAPAN INTERNATIONAL COOPERATION AGENCY AND THE CENTRO

DE TINVESTIGACION MINERA Y METALURGICA OF THE REPUBLIC OF
CHILE ON THE TECHNICAL COOPERATION FOR THE TECHNOLOGICAL
DEVELOPMENT OF COPPER SMELTING AND REFINING IN CHILE.

November, 1976



I. OBJECTIVE OF THE PROJECT

The Government of the Republic of Chile aims at the technological
development of copper smelting and refining for the purpose of
promoting and developing copper industries in Chile. 1In order to
implement this objective the Project with Japan's technical cooperation
has been planned, by making transfer of. technology from Japan to

Chile successful, in such a way as to strengthen Research and Develop-
ment capabilities at the Centro de Investigacidon Minera y MetalGrgi-

ca (CIMM), to improve copper industries, and to develop manpower in

the fields of copper smelting and refining technologies.

II. OUTLINE OF THE PROJECT

1. Framework of the Project

The Project is carried out at CIMM, and consists of the follow-

ing three functional activities;

(1) Promotion of Research and Development;

i. Analysis and characterization technology
ii. Pyrometallurgy
iii. Electrometallurgy

iv. Quality control techniques

(2) Technical Advice and Guidance to CIMM for the studies
related with existing facilities of copper industries

in order to;

i. TImprove operatiomns

ii. Analize future expansion

(3) Training of Manpower;

i. Training of Chilean perscanel in Chile

ii. Training of Chilean personnel in Japan.
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The Limit of Japan's Technical Cooperation

Japan's technical cooperation on a Government to Government

basis is limited to the extent of the publicly generalized
technologies, which therefore rule out the technologies exclusive-
ly owned by private sector and individuals, in such forms as

patents, technological know-how, and so on.

Proprams for the Implementation

In principle, Japan's technical cooperation is provided for a
period of three years. In order to make sure the effective
implementation of the Project, the implementation programs are
outlined in Table 1.

Implementation Agencies

Chilean side : Centro de Investigacidn Minera y Metallrgica

Japanese side : Japan International Cooperation Agency.

Project Team and its Staff

It is planned that within CIMM the Project Team will be set
up consisting of Chilean counterpart personnel and Japanese
experts.

The Project Team will be as follows;

R & D {Chilean counterpart personnel)
and Japanese experts

|
l Group

Project Leader
{Chilean Leader &

{ef Technical Chilean counterpart
Japanese Chie Quidance personnel and Japanes
Advisor) Group experts




3.

Both, Chilean and Japanese sides appoint a Project Leader for

each side.

For each group in the above, both Chilean and .Japanese side
will appoint a Group Leader. It must be notes that activities
of the Project are mainly carried out by the Chilean counter-

part personnel with the assistance of Japanese experts.

Equipment to be installed

The following equipment will be installed to achieve the

objectives of the Project;

(1) Equipment to supply the pure water

(2) Automatic recorders for laboratory work,
(3) Equipment for chemical analysis,

(4) Equipment for crystal structure analysis,
(5) Vehicles.

Equipment to be Installed in the Initial Year of the Project

(1) Equipment to supply pure water,

(2) Atomic absorption/flame spectrophotometer,

(3) Multiple-pen recorders for laboratory work,

{(4) Electronic microscope with scanning devices and micro-
analyser (or Electron probe X-ray micro-analyser),

(5) Mini-computer for experimental data processing.

Facilities

CIMM will take necessary measures to provide at its own

expense;
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III.

(1)
(2)
(3)

(4)
(5)

Space for laboratories,

Offices,

Air conditioning facilites for the precise equipments,
if necessary.

Electrostatically shielded room, if necessary,

Other incidental facilities,

PROCEDURES OF THE TIMPLEMENTATION

Tentative Schedules

Stage of Preparations
Chilean Side ;

(1)
(2)
(3)
(4)

(5)
(6)

Staffing of the Project,

Preparation of Application Forms, A-1l, A-2, A-3 and A-4,
Office rooms for Japanese Experts,

Specifications of and lay-out plan for equipment to be
installed,

Procurement of equipment,

Cost estimates and budgeting of local portion of the

Project.

Japanese side;

(1)
(2)
(3)
(4)
(5)

List of specification of equipment,

Procurement of equipment,

Recruitment of Japanese experts,

Budgeting for Japanese technical cooperation,
Training program in Japan for Chilean counterpart

personnel.
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Form A. 4

wHee @ APPLICATION FOR EQUIPMENT

By the Government of . .. . v oo ee cevveeeoeees e v svee + corereeire srs sissssnes as oo _oer oo L0 the Government of Japan
under the Technical Co-operation Plan for (1) Near and Middle East and Africs, (2} Latin America, or (3) Other Asian Area
Notes = (D) This form has been devised for the gencral guidance of co operating countries In order to facilitate the supply of

relevant information and data necessary to sfford an adequate apprecistion of the pature of the technical assistance
required. The careful completion of this application form will avoid much reference back and lead to speedier action.

(2) The sequsite number of coples of the Form A4 duly endorsed by the sppropriate Forelgn Aid Department of the
requesting government should be forwarded to the donor government concerned through the appropriste channels.

{1 The equipment 1o be supplied by the Government of Japan will become the property of the tequnlir.m government
upon receipt of the shipping documents through the Japanese Embassy. Since the equipment i supplied on C.LF.
basia, it is requested that the recipient government will meet:

{a} customs duties, interna! taxes and other similar charges, if any, imposed in tespect of the equipment, and
(b) expenses necessary for the transportation, installstion, operation and maint of the equipment

1. Background Infermation .
Please describe as concisely as possible Multiple pen recorders

:h}f‘ gcnﬁrnl outhnes of the prqiet:!t for| Minicomputer
Huaiing whether the lniter 4 () lor | Atomic Absorption Spectrophotometer

u;ch!:y oo, cxi(?z;l rin ll:e _psrfom'llﬂnf-'e Electron Probe & Micro-analyzer
¢} 1S dules or a training scneme
of institution or (¢) for a research Equipment to supply pure water

insliluliu?l. ]!;]cilhcr. (b or .(c)f plcnﬁe
say whether the cquipment is for the ] CENTRO DE INVESTIGACION MINERA Y METALURGICA

the expansion or re-organisation of an Santiago, Chile, Avda, Parque Institucional N°6500
existing one {(e.g., by the provision
of a new department, etc.). The
name and exact location of the dinslfli- Electric Requirements: 220 V
tution, its approximate cost and the
authority responsible for it should be 50 Hz single phase
stated, Where appropriate  details
should be given of the availability of
any services required for the opera-
tion of the equipment. This would
include operation by electricity (i.e.
type of current, periodicity, voltage
and any varjations, phases, frequency
ete. and if D, C, is the only current
available please give full details),
water reticulation or steam gas efc,
Details of similar equipment already
in use should be given.

2. Description of equipment reguired.

Please give a full description of each | Se€e Annex.
ftem and general specifications where
possible. The manufacturer and esti-
mated cost of each item if known
together with details of the proposed
end use of itemm should be given.
Where applicable, give details of any
special packing or tropic proofing
required and indicate whether hand-
books or instruction data supplied in
English will suffice. If appropriate,
please indicate any required priorities
or phasing of deliveries and advise
whether adequate facilities exist for
maintenance and servicing of the
type of equipment requested. (If Jeng-
thy, detailed lists should be annexed;
it would be convenient to have sep-
arate annexures for (&) films; (&)
books and (¢} other equipment.)

3.Has this equipment request already
been directed to any other Agency or
country and if so to whom was it
addressed and with what result ?

No

4. Has the list of equipment already been
disscussed  with representatives of | Y€S
the supplying country/ies ? If so, please
indicate what stage the discussions
have reached.

5.Furnish full particulars in  respect
of—
{a) Consignee ; ) .
(&) Offcizl to receive documents and
enquiries ; and
(¢) Clearing agent at port af entry.




(2)

6. Where equipment is required for use
by an expert
Please indicate—
(4) The country or agency from which

(/) His dwies and length of second-

() What use is proposed for the

() By what date is the equipment

the expert has lbeen requested or
obtained,

ment (a reference to the relative
Form A, 1 will suflice when the
expert is being provided by the
eountry to whom the equipment
request is addressed).

cquipment when the expert’s period
of secondment terminates ?

required ?

Yes,

1.Where equipment is reguired for
Training or Research Institutions
Pleass indicate—

{a

hh Total nuntar of studeniz 10 be accnmmo

{c

L]

(e

(I Taking into account the answern to (d}

/]

} Nature nnd standard of training or reseas-
ch to Le undertalon

daierd from within the country or from
elsewhiere in the Negion, tho qualifications
for ndmission, the duration of courses, and
the annual output of 1rainces
Wikther there is alricady a aimilae instie
tutela) 1n existence in the countey, I so,
pleaze give detals
Whaithier ! adddings are alieady availahle. IE
not has construction started and when s it
expecied to be completed ?
Whether fualif-cd stafl to  handle the
eympment has been recrvited or i peo-
el to be eecruited locally.
If not is at projowd: -
titto reerut loreipners under aid pro.
grammes?
tit? 16 train locally recruited perscnnel
obroul an handbing equipment 2
tehe reference numbers of any Forms
A.l or A.2 rleting to such requests
shoald be quoted)

-

-

-

and (¢) ubove, what 18 the date by which
the equizment is required and the daie
an which traming or research wotk is 1o
commence.

Whether any aszistance in drawing up
the Sclieme has Leen ol taned from oulswle
cxperts?  (Any  specabist  reposts or
Covernment xurveys (e.g.. Educational
Commetice  Reponts, o), beanng  on
the request should Le trovided il possible)

-

Yes

8. Correspondence
Name, Postat and Telegraphic Add-

fe

ence regarding this application is to
be forwarded

ss uf official to whom correspond-

CENTRO DE INVESTIGACION MINERA Y METALURGICA
Santiago, Chile, Avda, Parque Institucional N®6500

Date: .

Signed

on behalf of the Government of

For

use only by Donor Government

Application accepied/rejected/withdrawn

Date :

on behalf of the Department of

—103—




™

£tz

ATty
i

iy e
iy hae
N -a-,w.-‘-*“':“;":ff
oot o

i‘

Yy viApantifr
3 b el
B L
%
e
A
kel
Ryt
A
* e
Loy
% R ok
24

Oy AR
EREE Lo A
M,’:H E b R it L SL e o g i
i ey oy 1 ek
e { &
: 4, 42
% ey i ! i % 2 :
. B ; 5 i El ke b
R ey T
= 5

o
AT




	表紙
	目次
	1.はじめに
	2.非鉄製製錬技術協力についての基本的な考え方
	3.チリの銅精錬所
	4.チリ側のニーヅとその内容
	5.チリ側のニーヅの技術的検討とKnow Howとの対比
	（1）現有製錬設備の生産性向上のための技術援助
	（a）Item 1　大気汚染（公害防止）
	（b）Item 2　酸素の使用
	（c）Item 3　反射炉への予熱空気の利用
	（d）Item 4　フィルターケーキの品質改善（精鉱の脱水向上）
	（e）Item 5　冶金収支を求めるための計装
	（f）Item 6　繰返中間品（仕掛品）の管理と発生防止
	（g）Item 7　反射炉内固着物の防止
	（h）Item 8　耐火物工事および貯蔵
	（i）Item 9　転炉における沈殿銅の熔解
	（j）Item 10　自動化と機械化
	（k）Item 11　煙灰の空気輸送システム
	（l）Item 12　品質管理技術と日本工業標準（JIS）
	（m）Item 13　高電流密度電解
	（n）Item 14　電解液の洗液
	（o）Item 15　集中短絡検出法
	（p）Item 16　Potrerillos製錬所の改善計画の見直し
	（q）Item 17　諸資料の要請

	（2）現有製錬所の将来拡張計画に対する技術援助
	（3）鉱山冶金中央研究所（CIMM）に対する技術援助

	6．わが国の非鉄製錬技術の輸出実績
	7．技術援助可能項目とその範囲
	8．銅製錬技術協力実施計画案の作成
	9．チリ側との折衝と現地調査による技術協力計画の修正
	10.Record　of Discussionに基づく技術協力計画
	11.あとがき
	添付資料
	添付資料（1） 1976年6月23日付CODELCO 総裁書簡
	添付資料（2） 非鉄製錬関係技術輸出実績一覧表
	添付資料（3） 技術協力可能項目一覧表
	添付資料（5） Outline of Implementation Program（Draft）
	添付資料（6） Stage of Actual Operation（Draft）
	添付資料（7） Record of Discussion（Draft）
	添付資料（8） Implementation Document（Draft）
	添付資料（9） Application for Equipment（A-4 form）

	裏表紙

