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V‘Ifiin accordance w1th tho Agreement an: rechnaca1 Cooperat1on
:{?1fbetweon ‘the Peruvian and Japanese Fovernmenﬁ for the Project. -
Cont the Recovery of va¥uab1e minera!s from comples ox1de orcsffﬁ
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_téchno1og1'sgand consoquentiy‘contr1buting to: Lhe better ut{gg.
“112at1on of the ‘mineral -resources in the: Republic of Perd =
')no training was 1n1t1ated and Eng F Leon rece1ved the reaJ  _
.:,vﬁuest from Japanzlhfernat1ona1 Cooperat1on Agency (JICA TO a“f:f
LKoY of the attend the. br1ef1ng 5@ss1on wh1ch it was heid at
_ 1ffT0kyo Internationa1 Center on 3 Septembor. Before Lhat Inq- 
”:fﬂ ftlauter1o Legn ass1st1ng 3 mpet1ng with inembers of Japanesei'.” 
'“f?inConsultat1on Team, headed by Enyg. Tazra Sunam1. - The purpose”V7'
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for. the prOJect e Lhe per1od Ju1y 84 to Augu¢t 84, g
11The present report covers @ visit to Tamano Smulter Kush1ky
'”:fno mine, Centrai Laboratory, Tokyo Unaversnty, Geo1og1cal
R iSurvey,’NRIPR UaSeda Un1ver<1ty, Kam1o|a mlno & Sme1ter,”Hg
f ?‘f;ch1nohe Smé1tcr, Otsuka 1r0n works and V1Ltotsu Mxnlng Cov -
ST Reoearch and Development Dppartment A list of PaitT" =
;fc1pants is 1nc1uded in.ithe f1rst part of . this" report.;vﬁ-uf
V:JjBecause of Lhe ]1m1ted tlme avamlab?e (one month) had to be -
Umeade accord1ng the praqram of training prepared by JIFA_but?;7
51n PP]&t]Oﬂ wwth 1nterest of the Seqrpqation Proaect ’
“The- main ob1et1ve has heen to get a deeper insight lnto Pron._

"“7cess Equmpment, operat1ona] Technoiog1os and research act1V1
"s=5e9regat1on process 13 of the v1ta1 nterast to Peru
s ‘ec0mmended that Lhe Techn1ca1 Cooperation continues B
:support to INGEMME( In- re]at1on w1th thms ma1n obaectyg_.
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Ommu_s S

L_Provwde pract1cal and theornt1cai tra1n1nq for the ,eruv1an::
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 0F lhe m1nera} resource Lin the Repub¥1tipf Peru. '
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ation «
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:_'-;Dlrect1on'0
- SallCérdenas.

T?Ta1ra Sunam1

PARTICTPANTS.

S "Head of Spec1_“
1}4thract1ve Meta??urgy Departmen_
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: 'L:Mltsu1 M1n1ng & Sme]t1ng Lo"”?'

TSN Yoshida : International Operat10n Ufflﬂc M ”:S

”~¢Y Hash1moto International Oporatlon Offlcﬂ M M S

",'H, Hanad ™ lntexnatwona1 Oporataon 0ff1ce‘M M. S By
| Atsuka Gsnera1 Manager MMS~ Hib} Kyodo Sme1ting Qfﬁ;;h

i Co; : P S Sl
quibi'sme]ter »-1amano Sme]ter _' : SN
T :{Shibata ¥ Deputy General Manager:MMS H1b1 kyodo -
'ng,:Ltd H1b1 Sme]tor;~:lamano Sme]ter' L -
woHL Yamamoto P:e¢1dont M1tsu1 hush1k?
_:';A;Ltd '_" ; : S :
'.fu Yosh1tome Cenera] Manaqer9M1Lsu1 Kuah1k1no M]ﬂingj:_?p
L Hosooka i M1n1ng an1neer (Head of Meta]]urgical
,p1ants ) M1tsu1 Kush1k1no M1n1no Co Ltd L
_ OR % H1n1ng LHQJHGOY (Headi f‘M1ne) M1tsu1 Kush1
f;-no M1n1ng Co ltd L :
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Hagime Haéhdzume' Ass1stant Cencra] MahdgéfJCéhihdyJ[

"?‘_Reqearch laboratory MMS e ' .f:T

n K' Simoukura Sen1or Reqearch of Metal]urgy D1v1~,ﬂwf5*

”s;on (Segregat10n Process) Centra1 Rc$9arch Labora;g;i

'seojog@stpmitéuffkuépikjﬁoimiﬁing;cb;f

Yosh1katsu Shirdkura?ffH&ﬁdgéﬁf&éniﬁffMiﬂqra1fPhé{f{sT*

Eng1neer M1neral and Enérgy Resources Headquartersif
a 1osh1o Ynoue_:
;ﬁment f'_ i PR N D T T
FHQ1n9er1ng %aculty of ?ng1neer1ng. {The-UhiyérSity _;"

.EfgfyssohﬁnéﬁfLQ6fﬁﬁiﬁefa1fDévelop;ﬂ;'_5

“of fokyo DA R T : o
Ryok1ch1 Shampo Researrh Assoc1at9 (Cooper) Uo~~:"‘

; partment of Meta]iurgy : Fa<u1ty of Eng1neer1nq Un1
vers1ty oF rokyo LT e T T S

- Ake Ho1mstrom Rpsearch Meta]]urqwst (Bo]1don Me

S tal1 Sweden) Department of Mctalluugy Facu1Ly of 3

‘ﬂ an1neer1ng Un1versmty of Tokyo el

‘f N0r1yuk1 FuJu D1reot0r Overseas Geo]ogy Off1ce

,} ;eolog1ca1 Survcy of Japan o :

"} H1deo TaPeda ; Minera! Deposxt Department Coo?og1
_ e apdh s ':_ S -

'inh1yuk1:1ake1 4 Geofuslc Geoioglcal Survery of
Japan.,,‘x;gﬂ. -{ T B _
S weY, Kanazawa M1n9ra1091st (Ctistalogfafié)'Geoiogij
‘ff'ca} Survey of Japan .'3 - ”'~ e f' R
'1M1chi IOhlJO i Director of MIneraT Pr009531ng.
Department Natiﬂnal Research lnst1tute for Po!lu
tion ang: Resouraes of‘Japan _ e DETRE
T M "ff'urgist Sen1or N R I P R ufﬁ"':
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Res nrch Orficor:ﬁf M1neraiogy
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Kotaro Susuk1 - Re: L
~Mineralogy and *4mera‘-i»nr'ess"i'ng’_"mvas’io’h HR L P R
2 Mlkio KOb&y&bhl Metﬂ]]UPQISL;f- arch

J,‘

: 'coss1ng -
'Facu1ty 0t Sc19nc9 _" ase Un1versnty9”“'
CShuds Owada Instructor Uppartmen'; eral . fng:
Z‘ 'neer1ng ScnooJ aof Sr1ence}&ft afnee
;.Univer31ty
fﬂtsushl “Yoshid
. Kamioka N1no<'

“TIaneoml Haradaf

10mohar“udogo ijead of Expiotat10
muoaa M1ne qnd Smelter MMS
1 %ato g
kama KamlOA\"MIHP and ﬁme1ter MMS
~‘Kazuo TaPahashf ﬂ'
P1ant Kaﬂaola M1ne & Sme]tor MMS_ L SO :
K Harita:: ASSlbLaHt Suuerintendent llnc'P}ant”Ka G
mioPa Min1ng & Smelter‘MHS S i
Plant Kamloka M]HIHQ& Smeltcr MMS e P
-n.lrsujx Nomura Dlroctar Genera1'Mana(_r Hach1mohe.  e
]'.works HaChIMOHG Sme1ting Co ltd Subst1a¥y of thg'  |
C s Minlng & Smplt1nq Co : td e i
' § Yua} NiQh}mura Superlnfendent $1nter
| Smeltunq &, Refmnerv Hach1m0he Sme1te]' SRR R
JUn10 Snzmada Ozroctor ¥actory Nanaqer.Otshkam W
,flron Works tfd ; C & O

© K. Watakawa : Mineral Brocessing indireer brojéct
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Achvales S

| "i'i,___;MIISUI HINING 3 smumv €. LTO. HIBI KYODO SMELTING CO.
1{LFD TAMANO bH!Lf{R _:--- R e e e

‘f[h1s company 1s a nou 1nvestment of Mutsua Mining & Sme]t--;{;
in : 1”) and'ﬂittetsu Mzning Co- Ltd., (29 ?7y)1.f
‘td (16;2?7) qtois s Toll Svstem Smelter
3 'T?amano Sﬂe]tor" Was constructed;ﬁ*

‘month (1984) . B TR R R e R
;Conce' by the sharehc1ders are processcd

Jnto anodes and sTags through th@ sme]tlng process (P}ash ~]
_;SmeTt1nq) Beddlng d1J1ng, F]ash SmeIting wnth Eurnace Flecf
‘_':trodeﬁ fonvertlng Furnace, Refanwng ?urnace, Fast1nq Nnee]n
_‘“L'off qases are sent 10 the ac1d n1ant and convertod 1nto sul'f
”iﬂ:;fur1c ac1d ST [T e S

_rntea cons1gne

'QZQCOD_ﬁrtcr:s]aqs are transported to the concentrator and senf'w
D arated anto 1ron Loncentratos (taullnqs} and recovorpd j,wf“
"fjs]dq concentrafes L:..j; ' R A y _
_C___-Anodes sent from tho sme]ter are e]octrorefaned 1nto copper
'fi;ffuaihodes wath a grade 0f .99, 99£ B I T e
”Yaf;kﬂnodes bl1mes contdwnlnq qo]d and, s11ver are . chlpped to and.
 _:‘u  tredted At tne lakehara Ref1nerj of M1tsu1 M1n1nq and Sme!t'"
R CovLtd, R R R Pt _" ERRANEE
S “ff{fhe Produch are Flectrolytlc Copner,,cruno n1rke1 su]phato”
4i°f??{1oachod sllme, sulfuric: acid, gypsum,flron conrnntratos,;'«T T*
Lﬁfsiag Loncentrates,:qranulated slaq : T o
-fTh1s plant wa% desinnad to rea]1re and extrene}y h1gh sul AL
'”fur racovery ratio by ut11171nq the F, S Fog, (F]ash Smelt .
1ng FurnaLe w1th Furnace [1ectrodes) procnss, a double c0nt'”




"Ifaurrent revnrsa]

IHH?f]he m1ne s, composed ofgtwo m:nesiKusl
"“;1 m1ne : : ”

-' ;.sh0d 1n Japan, ihe p1ant starned'

\-3v1brating srreens

~the. over%1/e mater1a]

:q§;£n1argemmant, mﬁchan?!ation H_mat1on”

Tam@no Smaiter;ha-:

'*gkdéiikiﬁo is one.of the Iarges,_*z'

:fin 1914 when a]l e11me Cynacatnon process_was f1rst establr
, Q'Ereatﬁ15h‘tons of the - o
f  Acrude ore pev‘daj In 1968 the product1on ua54600 per daJ‘ff; 2
 But.after. thei 1t was 1neV1tab1e ‘to’ decreas: Ction
by reason of’ the 17mlted m:n&b]e ore reserv“ : ST
:“]he crude orc s :eed to. a hoppcr and crushedﬁto Undor ]0 _iﬁ'_
bJ Lwo Blake Crushers (6]0 x 360 mm) *}The crushed or91?ﬁf"

;ore 13 crushed aua1n more F1ne]y by means,oﬁﬂsebbndary Lru fﬂf,fﬁ*
_shing wh1ch is composed of cone'érushors (120 SR and.

fgrhe mater1al under the screeh5¢18“fped

',‘L1me ls addod to



e fhe orc rrom thp storago b1ns !b foed Lo conaca1 bail
m111s {2400 x 900 mm) uwth cyanide solut;on,}and the over—?;

s14e pulp 1s reoycled to the oa]l mills to be: perfect]y _a,fL'

grouhd to m1nus 48 mosh Fhe malled ore RES feed to bow]
='plaSsH"unr*s to be (1ass1f1ed by ?00 mesh and tho overs1ze

-erflou from the th1nckn9rq 19 recyc?ed to the crusMng
d grlndinq prﬂcesé

i&to:t;efsolutlon. ﬁfter‘Hhé dissolution oF Gold and 311

'*-clds1f1ed 1n sett11ng tanks D1soived oxyqen in the f11tr¢ .
te 15 removed by Merr1l Crowe Method and Zlnc dust is R
added As a ra3u1t,-qo1d and s11ver ore pror1p1ted as verj'

éiurry 13 ground aga1n by tube mi]ls as secondary grind|ngif:”* 
he pu!p 1s condensed to 14 gr[t/cm3 by tn1ckners.‘ihe ~“”Q*”'”

( After Na CN and sma11 Camount or Pbi"T ':
7N03 are_acded to the t}CLened puio, the pulp s condzt1on5f? .

very the . pu1p is sent Lo Moor f1]ters. rhe f11trate ~ggf:]f

fune black powders fhis prec1patate 1s treated in ref1ne~”"

'”'}_k Aiter a. se11es of treat1nq procasses of: PO&SLTHQ, me1;'
1“t1ng and ref1n1ng, doro metal 1s produced o f",
Th1< dowe meta] 1s sent to Takehara Refwnery of M1tsu1 Mxn
1ng & Smc]ting Co ttd to be separat@d 1nto gold and LSRR
ver by 9lectrow1n1ng '. L o L N
F1ller and Ko1sek1 concrete aro produccd from the washed ¢ 
e cake. of Moor f11ters, i111er cyc]oned and kined cake, is
 5[33ery usefu]T for road povement Kexsek1c0ncrﬂte, the maxtu'
re of coment and the washed cake,_ls used for r@c]amation _
160 ton crude ore of: a¥1, w1th a S]l!La grade of 5% 1s'.@'
°  da11y sent to Hihl Cooper %me1ter of Mitsui Mln1ng and. L
;thd

g ant ;ﬂry particu1ar because there are. not ta11 o
ngs d1spoyai, A1V the tai11nqs are tredted and pvoduced
by produc QT‘
30%) ton/day of ta1t1ngs

as a s111ca f1ux for copper sme}t1ng pro _7'

'aﬂica {1 ’) sand (35%) and Koasek1 concretef. -.



 £ 8) :

Othors

h  $0nne1 reach ?10 pe0p1e ‘

MFVfRAL RESFARFH Inc]ude m1nera

: éﬁﬂdieg, observa.;;ﬁ

acterwsl1c of the ore*samU1es, amendbliity stud}&s onﬁjj}
m1nera1 dress1nq Quant1tdt1ve ana1y$13 for manganpse_;ff;
nodu]es, Rocks Wechan1cs and othercstud1os, chem1cal
ana1y51s e T o B

M£1A1LURG¥ There aro several groups HTneraT Process
“ing H1drometa]1urgy P1rometa11urgy, F1ectr0me &]1urgy
plus such. epoc1a?1taes as Solvent thraci1on Segrega~f'

Lmon, H1gh Grad1ent Magnet1c Sepdrat1onf Cynadat}0n and1 f

shhe 1aboratory perform 1mportant rosearch proaect not only “¢ 3
for Japan, but for others overseas: countr1es such as Ch11e,‘ 

,:Braz1T Peril and others 1nc1ud1n0 examwnatTOn of the m1hcraLA ‘
'Process1nq for sevvral minera?s and treatmpnt for'no”5u]ph_ 51u
iy minerals ERRRE R I R AR R L




*fta smal] adm1n1%tha”

Baa1c resoarch for trnaiment to the by products in the }_5;'

SR CHE

SmeTthr'process, Gold: and bi]ver Mane a1 Process1nq, Stu.¢: ?5__

dies M‘“::P1f979551n9 Of 10w qrades ultraf1nes partxc!es,f}f
studles and” deveiopment for new techhologies.:-'”'-'”'

he 1dboratory*s;organazat1on is, rational and has apart

Lm111 H1gh Gradmenthagne

icE_Senarator“i Llect

'!~It;has two Dlrsctaons -_’ f::f - 

' R’é‘S_O'u"t‘,c.éﬁs;“.‘}'_T he building area fs.... -

.furnace for Segregat10n, F]otationTQf.f

Ceifs, pool1shed and cutxng mach:ne, Microscopic FRX ¢ 3_f"
equ1pment A/A equ1pment, Gas Cromatographet, Tron Cromatowpr

grapher, Fqu1nment for: gas 5 analjs1s lnduct1ve1y coup1ed.ﬂ'
p1asmd quanto recordor,‘x Ray D]Fractomoter Scanntng F1eq'

tron M1croscop1 Elnctron Probe mtcroana1yzer combino Scai‘ﬂ-"

nnlng & X Ray 2M ¥m1s1on Speetograph1c Cx -
SIn accordancp w1th Lhe tra1n1ng program waﬂ prcpared by e

JILA Mr Saul Cérdenas 1s qo1ng 1o remaan 1n this cenhraluf

1abordtory, one month on Oct 02 to Nov 0? 1984, His work [
. plan 1nuludvs,.Rev1ew atomic absort1on analysas (Mn, Aq,_#.f

Auy Cu, Fe-and Others) and. Seqrogatlon test, o o
(LaboraLory-u‘batch) and rev1ew of techn1ca1 Littgrature: -
re!ated P TR R T e




"}f;mtion oF metal]urg10al resu]ts and'”

'-T¥‘ff1tse]f showed bEfO'
“ ”ﬂfeature of FORFH;{,
el H ‘Maove, in part

: { tnaPARleN| OF MINERAk navapopmeNT;“

e

fQ c0ntro1 LooTs u$1n_
:3fc0nnett10n w1th th

pfants“he1p1ng th

"3tho software to thc :fﬂi;ﬁtj "'“"
{fculty it 1s urgenLJ ‘equier

 ”ts:exp1otaL1onffor
5automat1c contro} aqsoc1ated w1th rea?'tlm” ‘ E i
"‘ronmenf This work show that: tho distmnguwshedfbxtﬁ sively“§'
of the 1anguaqo isa Poworfu1 basas for'tho de°1gn._nd choﬁf
":rea11zatxon of the software qystem for automat1c contro1 ame e
nable Lo 1ater mod1f1ration _and further devc?opmcnt f”nd; g8
) portah]e to varxous computev system and app]xcat1ons L

.-yoars, but thero are sti]? many pol!utlon prob]emsttonbe so]
; ved, such us nutr1f1cat1on of lakes and 1agoons, exhaust em1'
'ss1ons from dieS?] eng1nes, no1so from factor1cs, dlsposaI
cof 1ndustrlal w1stes and 1ncrease of carbon dlox1de;1n q1o




'15¢ba1 atmosphere »
'}11he Natnona] Researc f

fnstltute for Po]lut1on and Rosources  

R EIEE

k“;ﬁunder the Agency of Industrra] %cmence and Technology is 57:]ﬁ'

”“7 7{Carr1n9 Out the researah and deve?opme"t on the fu]low1ng .
: ‘Lixmportant fTGIds._{" AL ) ' N

”Lﬂbeve10pmcnts and ut111zat10n of new enorgy and resour

RN ?ﬂffPo]lutlon control and enVIronmental as¢essment
'*ﬂfﬁ43;% Safety 1n mlnes and factor1es ST

l

gABout;SSS peop]cyare employed by N R I P R whlch has an v

;}annual budget of around &, 222 m11110n yen (Generd1 oxpensesf S

R T p@rsonne1 exponses 25, QA) The- main rPsearch and. deveii:Ti:f

 f;lopment parts are tho Specaal Research (32 ?é of roial Bud

: fffﬂ.;Spec1a1 Research & Develnnmont Q 1Lems
EEK ;fffEne:gy Development Projcct 7 1tems '
U LargesScale Project 2 Ttems. )1

V:fff_elf;Po1Tut1on Contro? PPOJ@Ct 18 1iems
| 'fii{thOthers 3 ltems ' o

fT"w1th a groat emphasis upon the rurr@nt poiicyzto uti11z¢fa$-"
muach domestic wincral resources ‘as.possible., The Institute’
o has’ conducted the studaes on’ deve]opmont of new m1n1ng tech*
'_‘flfnaques such: as dr1111ng, strata controi,_qround supports e
5*fwffraciurtng“of fuukb uhd ruck mech#n1cs Iurther attentmon _
'"Thas recent1y bcen paid to-sea- botton mineral resources and
ﬁthe Inst1tute has promoted the studies on oxp]otdt1on and
pforatlon tcrhn1ques for searbotton minerals since 1969,
eV e al stud1es are he1nq undertaken to. estab]1sh the moet_

.rocess of 1nu<ed 1ow grade complex ores

bj@ f101at10n methods can be- used i the mineral dross”""'



2 TThG follow1nq steus were un__f;¢g,.

‘”'fV1ted Lo Japan every year.i,,-i

1n arder To‘ ipr

f3eru

"?;fhg Cu Pb arn from Julcaﬁ1 M{

)rogra

  (1) Stud1os on- CharaCtGPTStICSJOf fhe e sambies
:;(?) Amenab:11ty'stuales on mine'a] dr6331an"' E s
1(3) tstabl19hmeﬁt of the flow sheets and RRA opt1mum cond]
‘:7 ,t1on on. Pach ore s WL SCE o

' -1he agreomen1 between the two partwcipat1ng Inst1tuteb ln
_cludpd exrhanqe oF rosearches ,-a Japone¢e rosoarch would
be: d1Qpatched to Peru dnd a Peruv1an rpsearchnr w0u1d be 1n

s The! Pesearch progect f1n1bhed on March 31 1983 succesfuT}
“ The ING%HHFT hws quen advigo basnd on the results of thxs;”“f*
L project;. to iho“Sani\afao} &ane about the cOnstruct1_ ;f;.~
'ftan flotatlon Ppraint: f'l ..i. b : . f -
=Alq0 the results of research on Ju1can1 nq Cu Pb owe W1]1 #f3  “
:: be applied to ‘the mznera1 dress1nq process of ﬁ“‘” } and
Sather same types ores f:om Peru for jmprovemed -;f:_iﬂa';lﬂ
"foperatlon EEE . ' ST




SURV[Y OF JﬂPA

H’QOne of thc vory actlve orqanazat1ons 1n Japan 13 the Ceolok'_
z,ffffg‘Cd] survny Ii has a 1ong trad1t1on and the first act1v1~ 
”*ift1es qtarted around 188 f The ekpaﬂSIOH of tho f1e1d of the

= _fftrated by’ the f01iow1ng few exampies 1he economic growth
‘*f??of\the country has brought about the necessity for bClenL1'
'“Tié research rolated to m:ncra] and energy resources, tho
‘ cial; deveiopﬁ”nt gave.
“:_1nvestig ;
i ands mitigat1on of natural ha7ards the progrtss of;
Ry ‘f?sc19nco and technology has cnab1ed wse to study tho geology
“Ti?iifand resources beneath the ocean fioors Tnternatwonal _m“”'
'f, 1sc1ent1f1c and techn1ca1 coonerat1on have become an. 1nte
Saral part of. the ‘operationsi ot the- Geo}oq1cal Surverys of
S fth@ wor]d :and globa1 persppctive is now npcessary for-.all

'¥ﬂﬁco1og1cal survoy g act1v1t1es 1n rocent years can he 1Ius«53f 1ﬁ

“se to“the nOPdS for geoc1ent1f1c' P
,]on 1n;c0nserva,10n of env1ronment, and pred1ct_u_f“

rﬁ;?phasos of: geosc1ent1f1c undortaklng the present work of the': 'w

e J{fgeolqg1ca1 suvvey can be Tarqe]y grouped 1nto the f0]10w1nq‘f‘
”'ffifflelds i T s

‘jﬁBas1¢ geosc1cnt1f1c 1nvest1gatron of the counfry and Lhe:”'
__xfﬂﬁsutround1nq marlne areas , v f Lo b :
‘"ﬁ2} Lva1uat1on of enLrgy and m1nora1 resources ‘ _
f;fCOnSLrvation of geoloq1c env1ronment and prod1ct:on and R
f,;mitigat1on nf onotoq1c hazards L ST

' International sc1entifuc o~ 0perat1on,_and techn1cal c0~:

peratwon 1n the f]G]d of geosc1ences and m1nera1 resour~--~-

ces. e . Lol . ,
fAcqu1s1tion and dlssomxnataon of qeosc1ent1f1c 1nforma “




of the

";Lh:s rexeavvh actxvy 

-'or1a1na1 matLer and nrecTDitatod as m1neral deno§1f and

'?5rc1arify1nq the phySILUChemical nat“'“”

A study on the equrlabr1um betwoen LOppCP matto
3 stags01ub111t1es of cooper and su]fur 1n‘"

,__A;As and sb. - i P | e
,33;fMeasurement of aCt!V1tIPS of B and N 1n B N{ia110y'i: S
The- productlon Sn -Co’ a]ioy by reduct1on diffu31on m@~u“f"y  
:thod ::“.”_: _ .__ _.}.r _n. 'u..ji "mﬂ:tﬁ"'
;,Recovety of each e]emcnl from the bLPﬁp of Sn Co magn"
;znet by so]vent extrdctlon method £ - L

Loy s

_ Tfrom acid: c]ednzng , =
‘7.fnpp11cat1on of. equ111br1um calculatwon
' ;to the varaous 9me]t1ng systems '

;rh1s department 15 very wel1 equwpped i opportunity :
was also useful fop. the opening ofa frwendly draiogue jégfff.fﬁ

aimed at the- clar1f1cation ofldoubts The, : N |
'Lh1s diaIO(ue I thlnk be very_uéeful




 ;w111 help 1n the 1mprovemcnt and w1deu1ng of our oo1nts'""”

’5:{0f v:ew, contr1but1nq thus,rto tho ach1evement our. Inst1~'f” g

’ituc1ona1 purposes

fmihe r93earch subjects 1n Raw Materma]s hng1neer1ng Labo--ih"

’§13t1on to thewr petrographtca1 propert1os -
ﬂStudT@s on the 0x1dat10n rate% of sulf1de m1nera]s

;fStudlog on Lne gr1ndab111ty of manganese noduie 1n re4-ff“ﬁ7*

a;?Studles on the gr1ndab1}1ty of m1nera1s for the cerau« _f_v

m*;:mic 1ndustry in relation to thelr hardness. |
}]Studles on thp gr1ndah111t¢ of su]f1de m1neral 1n.r<—i~
o fflatlon to the1r\hadness _ . SR R
'j‘[f"ﬁufﬂesulfut17atlon of coa] by bacter1a1 Téaching
7 ui7;?Lffect of" surface prOperty on’ the f!otation order of .
’iffpyrit1es wn somc f]otatwon planfs, ' o

'fThls dupartment 15 very we11 equ1pp9d Most of tho act1v1

_fnftloa “are centred around Prof Harada, Prof Matsu1 and -
a”f}1n$trustor Ouada and thelr qroup of ten sLudents ' After
50F}the presentation of seven 1tem> befor@ ment1onated

ng; leon gave some tpchn1ca1 comments in re\at10n wlth

1f,f]QPWHd1hg/€lasslf1cat10n c1rcu1ts _ o
'fSince the 09nera11red 1ntroduct10n of h1droryc1on classiw'
-f1ers 1n m|nerai gr1nd1ng c1rcu1ts qtrong arquments have

_ ;the general des1gn and operntxng cr1ter10n for m1nora1 o .H 

'”3f?deVeToped rpgard1ng the COﬂdlilOHS at wh1ch these c1r —«;-'

'f'jfcuits showed be operated ; Such d1scuss1onos have normanu f_
Ay “been cent"redfaround the mostdesirablo diTut1on of




'*4fthe‘sq11ds in Lhe cyclonef‘“:s:_
'ﬁt COntrol var]ablefforl*if;'
ey _] . ﬁ '[  "T
I thé current Eng reonf
o .;dperatino LP1tOP10anhiCH; "‘
‘"*},fﬁmun cyc?one feed ql1ut

”7ﬁfne overflow acceptable fo” awns. Py
ffyfh@ minimam wateP,COntentﬁ.n.thp.apex~d{3 har“e,_taking
»care the Llass1f1er does. not operate under vo i..,-.»”ﬁ
3ft10ns Most commonly when grmnding 1$”CaV?T€d;‘“j"ﬁFNEﬂ:.
’#Qma1n purpose of’ Jinproving. mineralfspeCTGs 11b"5'°', "0
f?f;to f]otat1on,: hp optimum cyrlone feed: percent solwds ex T
~ceeds 60% by weight, Teading to tha rather suprising con 47%f5:
 ;?ic1us10n Lhat riassafaca'id” effmenc1ency213 antagon‘“tfc 7
TS overalt’ oireuit err1c1encys when the latte
"ffjted to max1mum L1FCU3L throughpu

13_@ssoc1a»[gg5f?
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'TKam}oPa is: one oF the largest 21nc m1nes°in Japan Thé’ﬁi*f-f"'
- e ’a composed of three groups of ore bod]es"’Mczumm, Ma~V f"'
"Lf_ruyama and- Tachibora SR e : ' :

 Kam1oka has two mtnos
hin botween 15 1? km ‘
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gEEy (Crude ore tonnajp) Ei;ﬁfff'$°

= OF CRUDF ORF

”'ﬂ ;Tach§bora S 953 600 Ton.

S Medumis ”1rﬁ§H”?  53? 600 Ton.

”3'ii_r01nt i |'ﬁ11 200’ Tonp_7;f_fi)f-}

1cat10n af doubts.j
mme 1 S

' -T';?ifl - PROVFN RESERUES E

'1;ggﬁ;§9g1e~;: RESERVE_DILUTION ;““i“'

{M11 tons)

- _f Maquyama ""'jf, '15;256; SRR
.‘__IOIAL _f_j;_:f_ffél;ﬂi?}fV"""
3 ff?f?;—,miwlwa PBQQUEIiﬂﬂ. D A
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“;f Track1ess_S' ;4?2m xf3ff8m S1ope_0
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"i‘ffoDies1ves' AN ~.ro S N s

 §&6 ievel stoplnq : (20%)f*?”'-

Cut & Fill *:-r-;,f:[l;(sa%I:??

.TOPen_p1t.,'._ -f'. L :.(.5%)i;:.n-

~ Othérs.”'._f_gft~;; '*ﬁ”-frﬁ(14%)fﬁ{: f* §f;;i;_]ﬁffa"

f:-itocomqtora ;]f
B 1:

_ Ore. b1nw%-Crushers-me0veyor be]t »w»Mrll operat1ons




' 'gavENTILATIUN

”f}iﬂatura1.(3ummery & H1nter)

'?:}f commpa&ssan nIR L

fPressure 8.5 Kq/cma_ﬁ'°i“”7f

-;-MORKFRS f;g7¥“'

_ﬁ”4f%Xp}otat1on ﬁl 13]
'”,Lﬁtng,_& Safoty 21
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e 7V 233-?#*. '{?fJf_ .

‘7} Kamiok$iﬁjﬁe;hd§ithhééﬂm111éfﬁlantskt“'

ach1bora m111

- Sh1kama m111 (w1th subway étushéfﬁ)'fﬂ,'

f;'n Mozum1 mlll f'if[f

'"??m “+f810wer Uent1lat1on (other seasons) S

:Ihheo ccmpresor 600 HPf 1ff ?&?": !

Coen

"ﬂThe Sh]kama concentrator was Bﬁ1k, {lotat1on dnd after‘”

o i that d1fferent1a1 f]otation The produuts are; tead con--

;icentrate and /1nc ¢oncentrate




"3Tf1 draft Fan

o The ca]cine WIth coke 13 pu
_"*?1n“order to get’ Crudp Lead The crude
S0 using Tthe electrol1t1c method | '
N:tlgethw‘;;?.h«‘

gif;ter that tthUgn Hold1ng furnace and;cast% =
tadn 71nc (Pw} 98 8%, The- copper matte withfcopper

Qitent isisent to’ H1b1 sme!ter S e ;
"'ff The roeting furnace in zinc c1rcu]t 13 Lurgx;type F]uo.So«];
"jild Roaster, With the outlet 9as_1s doing su]furic a01d el
~(New Monsanto Type) L A 2 -
o Thezinc: ref1nerj 15 a convent1ona1 p]ant and ncludes ‘the. G e
"I;i.electrollte pur1flcat10n stages and the cadmium product1onif;lff
5 (Cd ~ pens1]) ~In. ad1tiona1 'gthe zinc ref1ned produc:«~ff S
.gt1on this. piant produop several zing alioyﬁ ?AS, ZAC,
"W1th varwahle contents in Iy AL, Mg,rCu.f,:,ﬂ- ;
Some f1gure of Droduction here aftor’ii: o

'A'E?ectrd'zinc:'qff" OOO_T/M
- Electro lead 2 225 T/M
'  ; Eléctro 511vor :fﬂ "3, OOOEKg/M "“;fi;j_

< Electro Bi "_";-_-.'f'",;j}l? 000 Kg/H &

 --Dest11cd z1nc .V'i -ﬁSUOfT/M |
'3 A'Fadmwum f-' 1;ii‘".25 OOOiT/M e
- Crude gold . - 23, ooo*jxg/M
ﬂ.'SL_l_]f‘u.r_]c ac1(j | 10}000]’0!1/}'1 L
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HACHINOHF SMELTER-w HACHINOHE SWF[TING
L COMPANY LIMITED

Pk e e ety

s Febry a’ﬁgy. 196'7’} .. _As;.,j:a —..;"c;.'s_n_t.; -ta;; Uisystam

;EM1tsu19M1n1ng and Sme1t1ng Compan; L1m1ted f"'l
Dewa M1n1n9 00m93W Lumited IERERN DI B

*Mitsub1sh1 Meta y

This sme]ter take advanta_

: _ffafcentrates from "blackore“ An Tohaku distruct of Japan and.
"'7~ ;¥Severa1 concentrates“ffromﬂPeru, Huanza]a, Chungar Eera
- fThe Smelter complex consists of sinter p]ant,facid plant,;
IR adm1um plant, furnace (ISF) p}ant and zine refinery
"fQ;Tbe sme1ter is built on land recla1med from the. Pacific
_ 'f0céan using ‘sand. dredged from the sea durmng the extens1on:
ST the, 1oca1 qovermmonta] port faci11t1es Plant . site
S avea 4% 271,000 % in which 185,000 n’ is occupied by the
frﬁﬁiwhole faciIItwes The plant was put 1nt0 operat1on on 2
_”  :} February 1969 and has heen operat1ng 1n the product10n ra-_
VHfﬁf}te such as S R . e e

Gl 3¥Eﬂ;f'f:§=r SH.6 _; TOTRLj;;g'E': -Bu]1ion;~_
e waes 2028 seem 2o
071981 730,301 24,261 0 54,562 25,876
S0 982 - 34,989 - 25,211 0 60,200 27,809 -
1983 39,953 20,635 (60,888 - 27,185

‘ of the imper1a1 smelting pro—?; ff_"':t
?‘fcess to treat mwsed and. complex ores, espe¢1a11y some con"5fﬁ~3*"

'EszAR S ‘3. e (METRIC ToN) 'f”;énggmgl;[ggjogl_ e
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‘Lurgl type sinter
A”Ignitlon w1nd box
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Crush)ng plant?
;S@nter srreen

‘ﬁffgphbéntratéféﬁdfdthe{s

' ff»f21h¢*adﬁcen1£ata§
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L Dross & b1Ue powder
_f,-;fr“om ISF.: SR
e Oxide (Secondar1es A8
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a1 oee pepasdtion

'”Coid coke storage bunker cap "i?O t x ?
-ihsulated coke storage bunker .300 t x 2
Addition bunker o ;;;g;zzo t. X 2
Goke prehcater "1“ff£100 t carbonfd

automat1paiiy contvo]]ed by us1ng

~ The: charge preparat1on i
;pr“cess computer, typ1c

i Het coke f ' . 300;K9
*_¢7131nter 34 600 Kg
CaoiSi 02* 1n s]ag 0 8

-

' ? AIR pREHEATERAf;n;*AJr:.J:P‘ o

B1ower capacxty_ﬂfj {f600 Nin® /m1n, 6000 o NG (Max)
Cowper Stove fgpﬁ= fkaxt9rna1 combust10n typo 600
I T min. x 1000. C (Max 5. 4 max
T ;-f?ﬁ 5 mH: X 2 stoves :
Fue fff _1' 7*[ {:f%fL C.v, 'ﬂas From- ISP (CO 237) _
0perat1nq data:j;effﬂ Hot blast to. tuyere 550 N /m1n SR
S  'Topa1z 10 Mm /min _ -
!”Blast temoerature 900 c o _ o
5B1ast pressure 4000, - 5000 m/mH ,0

.--‘

sy

et it 4 et e

s 3 FURNACE

. ;Shaft area .' .; 'm'z” ]'7 2 - _' R
n. of tuyeres -f?:fﬁﬁfle ‘
tuyere bore “%;{rﬁ{mm 121

' penetrat1”ntff{fmm 463 (1 3) ;413 (9;1§)_.“}?-sJ”




| " ‘)_LUJGPQ spasing BRREE I L LY X
end tuyet*e to Ca_s 1ng
“nqse o nose: ) .
;npse to nose‘areai
:cas1ng he}gh
_¢asing angle: io
Hearth are"u
5“1hoarth W1dt_
-Torehearth
slag’ d1sposal

furnace offstak
,HTﬁémpéfanréﬂ

'fljfg" ISF OPERATING DATA.

 ':T@j£1nc production (crude z1n

: _ Bullion " G

ijﬂ“ﬁéﬂtarbon burnxng F&te,j¢;v"
..Pfiﬁ-LLU gas co'f

L treas wine ey
o siLead bu}T1on ’
'f.;1wj51ag

Ry .*S;Tfiluc REFINING PIANT
' ‘i” LI1) Ref]ux1qg

PR

zlnc ho1d1ng bath cap 50 t
Lead column X .2 o& Lrays @3
Tray size 540 30"”f “ o
Capac1ty 35t SHG/d '

P I

'1'.:



7f C0mhusti0n chamber temp 1200 C 1 1__ BN RTR T R
.,;ﬁi@Cadm1um colum o1 75 trays f?']jfi fr575": BT
"_ ﬁCapac1ty 70t SHG/d RO
fﬁombustion cham tem”
'Fucl Butan’

1, 130 -.1’1so'c
'Cvfgas m1xture R

Eig) Castiwg

,aﬁ PU zinc - :;3§ﬁ98 77 s 0 o 01
LR SHG zinc -;kf.iﬂgg 99? “0. 009 o, 0004 0, 0015
T Run off z1nc _98 7 ”1.154,; 0_024. 0 000?

_@!Ié_,U}ﬁJ_&QﬂmHQEEE__L ]i!l
  11g£btsuka lron Uorks,‘Ltd 13 Japan s most exper1enced manufac
LR m1n1ng and a53001ated machinery with & br1]11ant
1 ,”;f& of“over 10 years sinc9 1ts foundat1on 1n 1901 _
_hey;have grown w1th the wor]d s m1n1ng 1ndustry by soTV1ng°




:f7‘M111s) T s e ‘
-«ftlassifaers (Rake classifwers, Sp]ra1 cla351f1er¢5
_ }fScreenq (V1brat1nq Screens, Rev01v1ng scre" Y
- Concentrators. (r1otat10n Mach1nes) : S iy
'.rfDewateYPP (Thmckenors, C]as1f1er$,”Vacuum Fi]torsainfumf,)jf

-,.Washezs) ' ‘ .- - - S

___2 ;:Feed9ts (011?21y Foede:s, Apr0n feeder5’=nec‘ProcaL1ng ’i;:;a
E . :Piate Feeders) o ', : . .-xﬂ -,«-wo i -;:

'::é ‘ﬁb°‘at0VF Equ1pment (Role Jaw Crushers, Samp}e Grinders,f=
!. “150 Qflnders, Samp}ors ptc ) ‘7“_ ;' . e

- Plants (Port able M1113, Aqgregate Crush;ng and’scw

. :aﬁtP1ants) 'H;‘ ST T R T o v

 '{:@;Br1quett1ng Machwnes (B??ﬂﬁﬁtfiﬂﬂiﬂééﬁinésf

- f_Machines) g R e T

Conpatting

T'To ensure that Otsuka Iron Norks can cont1nue to suppiy-fﬁ S
'h1gh1y product1ve mach1nes at 1ow inltiai cost and- mInimalﬁcL“ :
- ma:ntenance needs to sat1sfy the diversifying demands of v
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"}the consumer 1nduvtr1ﬂs thoy have kept innovatlng your ex1st. 

: cof EngTand have conufff
:’d variety of yours product 11nes.__ o
' lmcenoe 6f
of an!dnd The Aerofal1

;'hd‘the only s1nq1e staoe type of

3As'the drum rotates the f11ghts carry materials up towards
: fffthe top, and 1t theh fal]s freeiy, crushed by 1mpact with
'*ffiothers at the base of the drum 1nto a f1n1shed f1ne product _
"HffFor favourable autoqenous crush1ng and gr1nd1ng,:the charaCWV-V'
“ H*f?ter1st1cs of the m111 feed p!dy and: 1mp0rtant roie.  . '
,:,jfiCenerally, prTmary crushed products of. runs of mines -1s fed
 ' d1rect1y 1nto a drum at the mill. An thus,‘at can’ el1m1nate
--40r's1mp111y the crush1ng and scrcenlnq equmpment whlch are
necessary for ordwnary m1ll feed The ground pioduat of Lhe::
'Vﬁﬁ@Aerofa1i mi]} is carrwnd out of the drum by control]ed axr |
zﬁfﬁcurrent and conveyed to E c011ec110n system

Mx*rf'c:Tsu MINING €0 LTD RESEARCH g}j‘_{g
ERE DEVELOPMENT mmrwsm

}Thls-company 1s Iocated 1n M1taka city our v1s:t 13 re]atpd

i h;the interest fcr to know eome deta11s of high Gradient
LMagné 1c Separator This Company conducts sevora? stud1es';ﬁ'
'Hith th1s appanutus 1t 15 axms to recover the clean of caolln_ g

of_,ﬁ"
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, fmaqnet1c ?0% wt Th@ maqﬁ&t{'

Mn 505 69 0% 10
o .. Mn304:"__'1_"55 Q SRR
o ﬁf“'w““ 0?31,38 4'_ 10

The opcratlon var1ables'fl;f{@
” « l1berat1on
- D}Spert1on

'?  ;~‘HbMS Cond1t10ns (Mafr1x (F1]Ler)_Magnet1c fie1d,'and
f]ow Ve1oc1ty) ‘ '

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

_ ;Tra1n1ng Proqram, the part an E,QLeﬁnLWas envoived f1n1 ?;glﬁ
_-_shed on October ? 1984 sucessfu]1 By virtue of the éxtensq




"f?;;tralninq program perm1ts rev1ew the ma1n tochno]og1es 1nc]u:ffﬂ‘
"ﬁaﬁded in the Segregat1on Proaect ' ')'.2 .x' E e
Peru hab great investment opportun1t1es in Sma]] 5 Medxum o

iﬁpre11m1nary estlmataon of Resorves and 1n accordance w1th

»;£t1on Process, could be. 1nterest1ng

the Segregatlon Proaect

‘;Kr;ou LEDG_ETM_ENISJ: .

gx,cﬁhe'ﬁuthﬁf_(ﬁng £, leén) is. gratefu] to the Japan Interna~:;“-

R T

and Large~- Scale M1n1ng Project Berengue?]a Depos1t havelfj’“:
:,the pre11m1narJ Laboratory Meta]]urg1ca} test,.the S@gregaJQ'ff

ST Kindly recommend to JICA cont1nues thp support to INGEM *7ffc 
_{MFT,_and accept1ng 4 new Train1ng Program (Pervod 1985) fori}ifﬁj

*5f3t1ona1 Cooperatzon Agency (JICA), Japanese M1n1ng and Metauﬂff“ i
7Tlurg1ca1 CompanTes and INGFHMET for th1s tra1n1ng Program S T

"“{T1n Japan

';QQI Thank:’ you 1n name of the INGEMMET for th1s opportunlty tof :?”'

'”=ﬂv1s1t many m1n1ng and meta]iurglcaT compan1es and several }~
T,QreSearch 1nst1tutes C e o o
Ttng Leon 13 qratofu] 1n particuiar to h]S coileague Messrs*'

Nobuo Matsu1,,H1de0 deeda and Taara Sunam1 for the1r he1p~f. ]1 

-_c;fu1 dlscusston and squestlons
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o 0ct. 2-1984
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'1NFORME SOBRE EL- STAGE:RFALIZADO FN EL JAPON

VOctubreéﬂov[emo”e 1985

;ng rﬁ_éj_{ Ix Gerdonas.

INTRODUCCION -

._Dentro de Ios muchos aSpectos de Cooperac 6n Técnica Inter

‘ haclonal éntre ol Perd-y el Japbn a través de: 1a Japan. lnterna~ '
“tlonal Cooperation Agency (JICA) ‘es soguro que uno de los T mas
fmportantes es el Proyecto de. "Segregaolén de. Minerales Oxldados
Refractarios de. Cobre”y Elementos Aseciados! encargado por; el
Goblerno del” Perd at;}nstttuto Geoldgico Minero y Hetalurgico.,n ‘
ste Proyecto que ‘ge ;nucié en. octubre de 1983,tendrra una: dura~ G

pr:ntipal‘objetivo det PrOyecto a5 realizar Ia ttansfe~
rencis tecnolbg[ca del proceso de segregacton, tecnologfa apl:ca _
“objetivo -que involucra actividades: ~*f}

apacitar.al pe peruano, en.las d!ferentes espew
:CJalIdades de Ia tecnologTa minero~motalurglca..;,f‘i I

:Destacam;ento de personal técnlco Japones al Peru para la '5ﬁ47
;gpervls:on y desarro}IOf' PrOyecto.;J_;. : : , :

; QDonacI6n e instalacion de equipo de Iaboratorio de segrcgacién
':Qpara los estudlos fundamentaies.-f;gv S o

';FfDonacaon e Instalac1on de equnpo de IéfPiaﬁtéfPIloto de‘Ségré— :
i _1_._';:gaclér‘ N _“ . ,51 e . . o S . B B .
La transfcrencia Lecnoléglca fundamentalmente se sustenta‘

.“;en Ia apllcabilidad de determinados procesos tecnoléglc05 como.
L alterpativa potenclal-a un: problema metaldrgico que viene a  ser

f,y;en este caso el yaclmlento de: Berenguela.u Berenguola, ‘estd cons
=:.titurdo por m!nerales oxifdados de cobre y plata, dxidos e hldtO“

o xidos de manganeso v ganga de dolomita, calclita y cuarzo, =~ Esta’

¢ffcompos!C|on y ta dstructura-mineralbgica nos muestra la evidens,
eela delcarécter refractario de los minerales de- Berenguela, que

i‘como es sabldo a pésar de sus- contenldos en cobre y plata y. del
j}volumen que’ representa,_no ha efttrado en. prodiccidn a la falta Ef
“de upaiiréspuesta. metalﬁrgica para la recuperac:6n de sus valores.

'?VCircunstancaas que convierten al Proyecto HSegregacidn de. Minera

tes:Oxldados Refractarios de Cobre y Elenmentos Asociados”‘en ob»
Jetivo de dimensidn nacjonal. plantear'" ‘¢stablecer bases: de
alxernativa tecnoldgica: para e] desarrol _mynero del yaclmaento_
Berenguela.;,_g_W_,_i S ST PR

IComo parLe del prOgrama de capacitacidn, una Deiegacldn de
MET viajé @l Japdn entiéel 17 'de octubre al 10.de noviem=-.
bre . de 19853 esta Delegacidny mult|especlal (Geologla,: QuTmlca'F.'
Analftlcaly;ﬁetalurgfa? tenfa por: objeto,”ademés de conocer de
C n: 1 neﬂJdo.I Q,t, ; lndustrias mlﬂeras




"“[fealizar estudioa de carqcferjzac!6n mlnera Sglca y metaldrglea

i t . : programazﬁ e
% !lado durante ei.v!aje en’ menclén yfen especiéllas pruebas mctaal;
”-T;lﬁrglcas efectuadas.'- . LR L
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:iAgeo Kyoto
-,Kyoto

 Kyot0 Okayama

FO?&yama#Kaﬁjéké

'f; ;Kémibk5'ﬁyfVi

_fdas por el

i_«P:uebas prellmlnares de
B R gregaclén i Flotacién en _
1 actor de . 100 gramos. ;jg_fa e

H -Fstud|o de variableq de '$
1o gregacion
Stiempoy. once pruebas de s
- gregacién seguldas de flot
g c!on.. - .

",~EntreV1sta y orlentacron en a:f']

JACA,

‘fgfquaje a !a ciudad de AgGO-

~Entrevista con ejecut vos =
Lentral Research Laboratory_J”"'
_,_“ de’ la MITSU! g Ll
1 “Preparacisn: de muestras del_ S
Yacimlento. Beroiiguela lleva TR
ing Fu Cérdenas.; et

Temperatura,

lwte Hm'f

ﬁu.fViaJe a KyOto

: i Tur1smo (dTa domingo)
'V!aJe y vls:ta a la Ref:neu'
g;r:a de. Tamano, . .

Viaje a_Okayama.-
ivfaje'é5Kamidkd""

?V;slta a la Mlna Kam!oka

Mina Tochibora, -

{Planta Concentradora
< tRefinerfa .de Plomo
i':jReFinerFa de Z:nc

”?'Vlaje de - regrcso a Ageo,VTﬂ
'—Takayama’:

agoya y Tokyo.

Se-;ivgi,
reﬁq N
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f‘ hEstudio'de segregaclén
"ﬁireactor de l kg. de*mue

ﬁ-AnéIisus por difraccfon

o gregac On
bles de cantldad

‘{nﬂhéliSlS FPMA”(E!ectros:Prb«ff i

be "X Ray H!croanalyzer)

_dé;f‘ﬁ?

HF:_;UisItﬁ a los Labora Orlos de&ﬁjy5
' control SR S L

'H=Vislta a. la sala de. Muestreo
g de productos}en:investigaclén

‘-Evaluacuon de resultados..5{f5




”?fijthdeESQfﬁ@}SEGRE@ﬁﬁTéN_?.-~

R El tratam!ento de Io; sulfuros eq préctlca conoclda a. través‘
del eanquecimleﬂtO por flotacl6n para después ser sometido a prg.
cegos de-alta temperstura y. teflnaclén- electrolftica para la -recyu
peracion del ‘dobre metdflco. * Los dxidos de cdobre tamblén pueden -
]ser enrlquecidos pqr;fiot‘,ldh,_pero su tratamiento en la Indus~-~j
rla se_efectﬁa por medio'_].ﬂ

‘a'desventaja de. que - los valores de cobre.y. plata. sa encuentran. -
“dentroide los. 6xidos ‘¢ 'hidréxtdos de manganeso, ‘carbopato de ‘cat

“tajas ‘derun. alto;consumo de 4cldo sulfirito. y
-upelacrén de. pl" v o S

Bl procesofde segregacién e un metodo'altetnatlvo pafa el5‘ng
atamuento ‘de mtnerales ‘ox-idados ref:actarios como:es el caso de
08 mlnera!es de.. Berenguela. LEnc esté proceso el.m;neral s Some=:

_ 7f¢ant!dades ‘de ‘cloruro-de sodlo- (<1 y coke (1.0~ 1.5%) . para
S formarcel ¢loruvo. de cobre que’ 5|mult5neamente va precipltandose'

*gjxlv!aclén éclda.,fg - _.. aﬁ,u_Jz'b

E1 mineral de Berengueia s6 encuentra al estado oxidado y coh:;x‘t

cloy, etc.,;apllcaa el procesa de. lixtviacidn. presenta 1as. desven«':';;;
Ja pérd}da enla g ¢

“tldo @ alta itemperatura (700~ 800°C).- COn;untamente con.pequefias = -

L e forma.. meté!ica ‘sobre .las, partfculas de coke, Jos cuales son PR

_Q;concentrados K recuperados por:: fiotacién CED proceso ademés_ de "
~.obtener mejores recuperaciones .y’ Ieyes, contribuye ‘en.la recupera
“cﬁc;én del oro y ta plata presentes en el mlnera! : :

."V;TEonin DE LA SEGREGACYON DEL COBRE.

Rev (1935) identiflca que la segregaclén se desarrola en tres_.- e

'5.;Etapas ;;j_,:;

La generac!én de los gaées clorurantes

m;fCuando Ta temperatura alcanza mas a]la det%O C el c}oruro" de
,;“Qsodto (NaCI} reacglona con los mlnera!es cargbllosos: hlidrata--
Codos tales como la montmorillonita y caol:n!ta, Iiberando el
~ﬁac1do hidloclér?co.; A L e ‘

2 3 2 2 3

”‘2NaCl * sso +H 0 '- ZHCI * Na25103 [ R ¢

,flizac|6n del cloru;o de cobre

'*hldrocldrICO llbefado en Ias reacclones anter1ores -
{os_mjnera!es oxidados de cobre para formar los cloru:
y 050 volatlies, de acuerdo con las siguientes

'thnac1+n1 o, zs;o 2H 0a ﬁch A NahAl 0., 23103 Sy



2"-ﬂ:[.;cUo ZHCI

) ﬁgi?0uo + &HCI

nbgdescompone en c]o
'p:oducto de ¥

te queﬁif
B ajo estas X RO
‘ reducldosrg“f:a3?

Los estudios han' demostrado que la ¢o dicidn
‘grfegaclénies que la’ atmbsfera: sea’ llgerament
contenga pilnclpaliente el d18x1do. de - &arpon
gondlciones los cloruros;de cobre VOIétiI ‘§Or

'Slendo las reac0| :ff

.fﬁuzﬁl + c + H20

-43 ?cu2c12 + c e 2H o_?_

 qu8!2 - C+ HZO CU + ZHCI

_+ CO

' f2cuc12 v c . znzo - ZCu + uHcI"+ co'

[']De estas pareCe ser que la,reaccion pr!ncnpa & w=-ﬁfgadﬁréﬁ'i el

+*

.”FI cobre segregado usua]mente se encuentra en- la'forma de'Véjﬁkfﬁ
~granos discretos 'y a una granulometrfa menor de. 65 mallag,Ef

“producto segiegado es” reCUperado por: Flota'|6n”obtehiéndoseff o
‘-j_un cOncentrado de a!ta léy de cobre. o : :




o TRABAJO EXPFR!MENTAL

i Las pruebas de segregacidn flotacléh fueron éfectuadas, con

s,f{las muestras. llevadas. del’ yacim!ento ‘de Berenguela, en -los labord .

i torlos de procesamiento de minerales. del Central Research Labora—r-
iftory de !a M!tsU| Mlng 6 Smeltlng Co,, Ltd.‘~ﬂ;' L -

“jﬁLa muestra del minera! de Berenguela.-;_ i

. Lasnivestras, He

e Leyes(Peru) : LeYGS{Japéj
{?Cu Ag oz/T Cu/ Ag 9z /T;

Nombre/clave |

I Esmeralda Lado Norte © 3,500 . 3 30 oy

' ”OEsmeralda Lado Sur'%ﬁ

,untohy_?,_q*; LR

L En base a Ios anéltsis qufm]cos efectuadOS en . Ios Iaborator!os: _
L dée INGEMMET, “para. efectos de-reallzan pruebas meta!urg:cas de. sew
i regaci6n~flotaci6n,, e opt6 por. “compositar las . muestras 1,2 ¥ 3.
" n!vel de. Ag s:m:lares) ‘quérda las s:guientes leyes calcu!adas A
: 2 57/ 3 277 g/t. - : : R .
'i;W' Anai!zado el compos:to en . |os Laboratorroa de 1a M;tsua dah i
”7}Cu 1 656 y Ag 350 g/t que dufseren del calculado... _ :

Pl Las pruebas experimentaies se- desarrollaron a nlvel dé'iébﬁré'
C:H‘ ;07¥O en sistema batch de acuerdo con c] row sheet de Ia flgura'

k. “':1_Para las pruebas de SegregaC|6n se emplearon 2 tlpos deA hor - -
F}}HOS de Induccidn eléctrica N _ T

' 50RNO_ELECTRi§0f:~"fj” ”Pesd'MuEéTﬁA" . REACTOR
S S UUTILIZADAL T Fig. WY
1. TUBULAR ESTATiCO 7-g£ ; 100 g 't ;_g_?i'--_ o

TUBULAR con,nscnn:smo L o PR
DE; ROTACION R A ,‘; IOOO g s




4 __.Kerosene, 8/ T v
: 'Q:Aceite de pmo S/T‘ 50 o

| :T!em o" de Fforacfon "
R 1;'Densldud de Puipa

Flomclon Cleaner

Acolte de Plno,g/T !O
Tiempo de Flomcion Smln
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‘fa*mente con’ loséreéétfvo'

f‘flos extremos 30
"sc?amente ol cond

'fij coke 'y fue intrd
,m.es_lnstalado en él
racefo y.se deja e movimiento durantew

"5;muestra.ﬂ Las.condlc lones de las" pruebasde flotacidn Fueron

ey cargada con’

.da de.la; tempe:a' £ it
el tiempo de segregacién elegido ‘s
_'hginterlor de Otro tubo.deisTlle par
4};con agua. '

L eactor'utillzado eh. ""l
no de rotacidi ¢ de acero Inoxidabie '
imos de mineral se hq ¢ ;

X fLuego el;‘
ghorno, cerradas Ias enttadasfcon, : '

?f;bespués de) tiempo. de segregacidn,. el reactor es reot
Vﬁzﬂualmente y enfslado con Ia ayuda de un venti]ad

S Las pruebas de flotaclén se’ eJecutan segu?damen : 185
wggde Ias pruehas da’ seoremﬂﬂﬁn en: ceidas de: ‘acuerdo é tamaﬁo v

f £Ias mrsmas para todas Ias pnuebas de Segregatidn. Ver Flg N°I

”.ERESULTADOS

_ Los resultados obtenldos asf Como” Iaéucond' Iones en-que
,;han ‘sido- efectuadas cada ‘prueba de segregacidn se muestra el
“la Tabla N 2,

Los resultados 1as pr : Tatio se encuentran e
'-graflcadas en dog tlpos de curvas. (temperatura y tiempo de ise:’

- ogregacidn vs. leyes vy temperatura Yy tiempo. de:segre cidn: Vsem
*[recupeaacidn de valores) en las f:guras L 7. S

Las pruebas N® 13 a- Ia N°IS correspondéfﬁ

rai nivel 1000”,
. gramos y sus gréfi‘bs estan representado n;Ias frgurasr;N°_8'
._a NO] PR REEEHERS T, ' : : : X u : :
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R Las fotomicrograffas de ias léminas i 2 y 3 nos muestran al mi?7:
:'gneral a 46, 'y 230X auméntes. &R a5 que 5@ observa claramente -
<8l cobre- dlfundldo en formaide sl1lcatos.” La lamina 3 hace presu=.

e la. presencla de psllomelano (granos de color bianco) La colo

raclén emar!lla en los bordes de. Tos granos blancos dan a entender’
la_presencia de Hollandlta.,~-'“'. : B _

)hliEh Ia Iémlna ﬁ se in eétran fotomicrograffas de un concentrado -
de flotacién, en'el que se-observa ‘13 presencla de coke recublerto

“ ot unar peltfeula delgada de cobre’ metallco. ‘ta ldmina 5 correspon“"‘*

“odelal vrelave donde se. nota ‘que quedaron adn a}gunas partTculas- de

cobre'segregado que no’ flotaron.w Las vistas anteriores ‘evidenclan -
laiefectlv!dad del-proceso. dex segregacién 'y.la separacién-del co- -
bre_ - . : N

Ios'resultados lndlcan que 1a. tempetatura ‘como el tIempo mejoran

_Ia plata es: mayor que ta p]ata

Las leyes tienen meJores resu tados cuando se trabaja a 800°C v

*Q}yes decaen

o las'pruebas a mayor escala (IOOO gramos) la recuperaclon del .
iﬂcobre se Incrementa conla. temperatura, que: conf frma 1o anterlor==

”_ n dando concentrados de alta 1ey,:l
el nlvel3de tecuperacién ;gnto ‘¢onelicobre como con:la plata.’ En :: 

30 minutos de. 5egregaclén, al Incfementar estas vdriables. Tas . le-_.3[

'ﬂ;{mente dicho, sin: embargo, ‘la plata tiende a ‘mantenerse constante -

T {F1g N®9Y. En‘camblo-en o que se reflere a las leyes, se tiensn =

"\;datos contradictorlos lya que estas elevan su aivel con el tlempo = - -

jﬁéy la temperatura “En .todo caso es. necesarto vealizar mis pruehas
CMyaque comotse observa en'los balances en las pruebas 13 Y Ih  se
8 obrepasa el 100% las recupcraclones de p}ata. R

S otre objetlvo de las pruebas 13 lh 15 fue evaluar el reducrr]

”Q_tor (coke) en la recuperaclén. de Ios valores 'y la calidad. del con
Cgentradoy - Las fig._IO y lt muestran que 4/ de coke es el mis ven
. p;tajoso.:" > s RERFART . - : S '

i Adlcionaimente se ha probado realrzar la segregaC|6n con coke -
quide granulometrfas gruesas {28 Moo 35M) y luego separar el cobre se’
'”39regado por mallaien-lugar de la: flotacidn, Los resultados mostra
dos en los balances.de las pruebas 11y 12 dan s} bien es cierto

“”,"_bajas recuperaciones, resultados 1nteresamns ya que invitan = a °
- isequly’ estudsando esta’ aiternatlva que ser!a mas barata que la -
'*fgflo;aclén RS . e _ TR

ot Rruebar F:flgyé§f ;:jf'f;t*-3f Recuperacion ‘f'”' Coke‘.
L Cu oL Ag Ly Agl . _usado.

4 b 33,7 . a2y
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;Los objeflvos
ftlré conocer

Bl probégg.de
xcUperaclon ‘de

| ARADECIMIENTO.

A Ios Dlrectlvos y funcsonarlos del
A Yos: Directivos de JICTA™ =~ -

oo A los Directivos- y. funcfonarlos, inve tlgadores e
‘r-de la Mltsui %:ning & Smelt:ng Co.;Ltd

INGEHMET

i,ﬁgéh-iéko_s e

CRC/meq D
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f-Treatment
i 3'557-:-.;‘.'--" .
“Pinkney MSAIMH

uN Pl:nt BSc HiHM, 1967

f- refractory COpper ores by the segregatton pro«ff-=“

'¢'opper and s!lver by the segregation process;'f:*

TOR _An "Elegant and:
*RtjP1nkney,_1969

sfflfcient “means ofcrecovery. o 0 -

19?2

‘The copper segregatlon'prOCess,

Z.Segregation of7c0pper ores by Dlrect Flrlng Methods, 1962
COWLAL e Kinney and L. G. Evans }-Lin RN R R L S
'fiTreatment oxidlzed-and mixed oxide sulfnde copper ores by S
T oither segregation proceSs, 1959 : AEGHE
CarliRampacek - RS

'H A. Me Kinney
waddleton

f;QQEIThe Process of segregation for Iow grade COpper oxrdized ores
936 e | | R
*'f:.:Maurlce Rey

TORCO vs.nFOpper flotatlon, 005t,-recover!és,'théstment '
return, 1970, _ S o

*f_f? Kenneth €16 Hédlth.:
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