
A CI-1EMICAL AND MINERATJOGICAL EXAMINATION 

(IF A COI'l'ER OIiE FROM MYSORE 

Z I L ~ T ~ ~ Z I C ~ ~ U I L  -A CoplW 01 C contdmlng a hgh  percentage of 
copper was rccclvecl s o m  time back from Biligere, Nanjmgud Taluk, 
by Dr I< R I<risl~naswami ol this ]Uepcirtment who suggested to me 
to mvestigate ~ t s  exact ~n~neralog~cal nature and to work out tile 
cond~tions for extraction of copper therefrom 

Smeeth and Sa~npat Iyengar' made the following remark rcgaxdi~~g 
the natuie of occurrence mcl distr~lsution of t1-1~ ore "In the 
Nanjangucl Talulr, l a  miles S S E of Biligere, pieces of green copper 
ore were found m the soil and sonle pils have been sunk to a depth of 
40 feet t u ~ l e r  LL prospecting llcense The rock IS a steeply dipplng 
decomposed gneiss with an it~terbat~cled dolerite dyke of a few yards 111 

width Tllc 1,1Cter 1s comsic1er:~bly decoillposed and shows strings and 
patches stiongly lnlprcgnated w~th  ccirbonclte of coppcr " They pointed 
out that some poclrets of tlm ore 111 the dolerite dyke is rlch In copper 
rangmg ftom 9 to neazly 24 per cent. The quantity of ore available has 
not been estimnted 

Megnscopc  n d  m o ~ o s a o p c  117 ope? h e s  -The ore IS dirty brown 
in cnlour and is of two c1tBeretlt types, one of wliich is hard and compact. 
and ilm otllcr is a bleached earthy powder 'The compact ore forms 
sharp amgular masses with an ~rregular to subconcho~dal fractuie 
Son~cttmcs ihc wrface is coated wtth cl thm hlin of a gteen mineral 
w111clz is probddy malach~te When a thin sectlor1 rs examined under a 
microscope in trai~sm~tted 11ght ~t shows a more or less dark ground 
mass wltlr flne ~nterlockecl veins of a rlch green tlansparent material 
In aclclltlon to ihese vems the green nlaterlal IS also present 111 a disper- 
sed condxtioil thro~xghout the ims\ of the ore The vems are present 
abrtt~clantly only near the surfllce of fragments and there are very few 
v e h  111 the mier~or The ~nterlor oC mcl~viclual fraginents IS very dense 
as compwetl to the otdm sl~ells ivheie dltemtion has proceeded to some 
extent In add~tlon to the green m~aelal the gronntli~lass also contams 



ol 11 on 
~ / b ~ ~ ~ ~ ~ ~ ~ ~ , ~ ~ ~  ~ t p ~ ~ t l g s t s  -A LAI i1fdk i l r i  ~ L ~ I L  (1 + kl i i i  1 4  l i i i  b q i i  \ \A  
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lnlllelal was lgnlf,e(l ;11ld tile ~ O S \  ~\.l*l$lll kh 11 1111111t 0 111 

separate y o r t ~ ~ ~ l  of the \ample b(~tli w:dCl .U(l ('( 1 li 1 t 1 1 3  t 1 i ~ ~ l k i t  1 ~ I V  

combust~o~l a1~dysls and 11 w:, iou~ltl t l l , r i  rcmilutit  ( I  i t t I '  111 I 't  1 1 4 6  i 1w1 
c ~ l . l b ~ , t f L l ~ l ~ ~ ~  agreed clnvAg ~ f h  l l ~  t ~ t d  1 0 + ~  0 1 1  tf:lk!l~tlll 

A compleic andysls of thc crc 1% cmlctl c tttt ,cv f c i l l ~  , 1 vm \ I ,!w,\ 
qllaI1~~y of the ore ii clis.so1vcd 111 a i1ot 1 1 1111\t111 tA 111 L k ~ i i t  11111.111 11 
ho&oclllo~ LC slid illtrlc Lkclc~s dlld I?olk!(\ fOr ,\ ft.n ~ k l l r r l i t  t d! tt.1 e$ h t  16 
tile nlass xs cvapo~;~ted to cllyncss Aftel  d ( i ~ ~ ~ q  I I \  t h  I 1 1 I t t i  i t  I[! [ t i  
or tl~rlce IC is repeatedly evltpnrc~tecl to d l )  ~ c s \  It r c v x p  U 2) t I H ) ~  $ I t  t I j j  ,111 
tile nltrlc acid present Afterwucls the rlr~uil tcsl~lut* tkr k,rl,c r t  t t i  t M ~ i { v  
hot HC1 and tbe sllic~ 1s hltcred oil ;rnd i + d i i ~ ~ \ l t ~ l  t t q i  11 TIIP 
filtlate obtalnecl after the iemovd of s l l ~ , t  IS u w l  f \ \ r  t ~,!rrir ,rt l~l t ;  t t 4 ) 9 q  r. 
A curlent of hychogen sulphdc 15 p:t\hecl mto t l ~  l i t  t i  \ t r l r [Lrc  , r t  , r ~ r r  l (1% 
passage of gas IS ma~ntarned tdl the zolutioll  rhooh tr 1 I, r ~ t  1 1 t r  twal ht r ,& t i t 1  (1 

 he preclphte of copper sulpblcle ~h Illtcr ctl oil  ,md u , t d l t ~ l  i t  r i I i  v,,rtt  t 

contamng H,S, It 1s then ignttcd 111 'in opcli 1 ) c r r  t r . l g ~ t l i  r r r t \ ~ d d t  . t t i t i  

werghed as CuO To check this rcsuli, tlic ruplir c l . i ~ l t *  $11 rlw t tm ~trlt* 

IS d~ssolved m FINO, and the coppa 111 the soltltlo11 01)t.i111~+~1 , [it 11 1 -  

mmed both by the volu~netilc and clcctiolytlc 1tlvffl0rti4 

The filtrate after icmovd of q p c r  u ~ l p l ~ d c  1s 11, ,llt.,l ct I 11 t,, \+(. 

~t from all H$ and then ox~lised wdh o lillle 11x0, 'l'ljt 1]11111 I ,,1[, 

metals present m the qolutton &e precyxt,itccl ,n hyclrrixtrIt. I\v tilt lct lt  k l i t k  
of aminonla a d  ainmoilmm L I I ~ ~ ~ c  Thc p er rjnt,itc 1, f lj ic  rtrt(, ,istit t t  
wfi  a ten Pel cent sohtloll 0l al1NlloJliunl o~tr.dc .mr{ {jicll lg t l l~t  , j  ,11111 
weighed as oxlclesl T h ~ c  oxide\ :uc Zllcn tlr~sct]\ cl (1 :;(I t t ,  { ( I  , , I ,t 
1 1 HSO4 a d  the solutron ohhilied IS d~luicd zn{ +\li,ll,, '1,. $1 
t h s  solutm (25 L C )  reduced wit11 srnc, .lnd iulpllllla b u  ,1 ll,,lt,., 
reductor and tltrated agaslst stanclard J<&{I~(), aolllta ,,) i?r( tiit c+, ,tl- 

of sta~l~lar~l  KMllO, I ~ O ~ K C C ~ ,  li Wn5 e:&y c\(aa.ktp (IIc  klu,il lft{y 
of iron pesent, 



55 

i- i 1 cst s For dumt l~ l~ ln ,  t~~~gllc~iLllll  and alkalies we1 e nlncle and 
they wcre found to be ahc id  (hlc~uin is piesent only 111 ttaces 
Felious n on w,ls d~terll.llm%.~ m a hcp2late portlon by the well ltnowil 
Iiyclrofluor~c-sulpl~m~c acid ~nctllod clcsctlbecl elscwherc III tlus thcsls 
(part 11-I3, p. 100) 

The colnpositlon of thc orc is as follows - 

Percentage 
chemical 

~olnpos~tlon 

SiO, 14 70 
(Insoluble mntttr) 

CaO trace 

CuO 20 G O  

CO, , 6.28 

Total 99 7 2  

2110 pie- 
sent as Mol 
c,wbo- Pi op 

nates 

0 245 

The ~csults of an~dysis of the speclmen ale glven in table I above, 
wll~ch also mcluclcs thc computat~ons 01 imncial co~~~posit~ons 

It c m  he gathered iioin the above table that after allowlng for 
the CO, present m sitle~de, the balance of CO, was ~nuch more tllan the 
quantlty wl~icll \voulcl be presenl tf all the copper were in combiixitio~~ 
as rn ,~l~~cl i~tc  If, t l ~ c ~ e C ~ r e ~  ;hppeais that a coppci ore with a hlgher CO, 
~ontctit 1s dlso piesent mcl t h s  lnd~cates the picsence of a~uitle 111 the 



speclinen examined The exact poporiions oi mahcluie and az~~r i i e  

p~esent could not be f o ~ ~ n d  excepting by indirect calc~~latioon as shown lo 
table I, for the reason that it was very difficult to effect any seeyardion oi 
t11etfio11linerals Methods of air elutr~atton w a e  employed for ihs 
purpose but these failecl to separate thein Table I qhow\ Illat only 
about two pel cent of .cvatgr will be requlred to satisfy the q~~ '&nt~iy  of 
basic carbonates present and the rest, VIL  , about SIX pel cent is perhaps 
combined w~th  the iron oxide which would theiefore exist as hydrous 
oxide of Iron. 

Chemlcal methods were also employed to l ~ n d  out exactly the 
mmeralogicd nattrc of the ore 

The presence of cuprite and copper silicaie was establisl~ed as 
explained below A weighed quantlty of the finely crushed ore was 
leached wlth 100 LC 1 20 I-ICl for two hours The residue froin the 
above treatment was well wasbed and d~gestecl with a solution of 100 cc, 
1 10 HC1 on the watel-bat11 for aboult S houis After t h ~ s  it was 
filtered nilcI the solutlon was tested fol copper The ii~soluble residue 
was then washed thoroughly and xgnited The ~gnltecl powdei was 
bolled wlth 200 cc of concentrated n~trlc acid foi about 2 hours alter 
tv111ch the cxLess of Nltrlc acid was renloved by evapolation 
The dry resldue thus obtained was then taken up with 50 cc of 
hot 1 2 I-I,SO, the solulion boiled vigo~ously for about an houi Tlle 
insoluble port~on of the above was ~ep~~iattecl by filtrat~on and the resldue 
after thorough washing was reserved for further treatment as given 
below -The filtrate was diluted to 100 cc and ~ t s  coppel contenl was 
deterinined as ~lsual The amounl. of copper thus obtalnecl was talren to 
represent the copper present as cuprite in the ore 

The msolubk matter from the H,SO, ti eatment was examinecl 
under the micloscope after careful clrymg It was found to be com- 
posed nlamly of fine grains of qualtz and cllso of a pale-green transpnent 
~ilineral, probably a silicate of copper This rnatenal was, there- 
fore, fused with \ochrn carbonate and the cooled melt was taken 
~n dilute HCI and evapolated to dryness The dry residue was talren 
in d~lute H,SO, and the silica was filtered off, ~ g n ~ t e d  and weighed as 



SIO, Coppel was determined 111 the filtrate as usual Fro111 the 
iesults of the above invcst~gat~om, calculations ylelded the loll ow in^ 
nlineial coinposition of the speclinen - 

Cu piesent as caibonate=lfi 77 per cent 

(malxhite and A~tmte )  

CU present as cupnte = 0 69 per cent 

Cu present as coppei silicate= 0 25 to 0 35 pel cent 

Table I shows that the coinpact ole is rlch in coppel, holding 
about 87 5 pel cent of copper cdrbondes roughly 2 of whlcl~ 1s 

malach~te and the rest IS azuute Almost all the 11011 1s present as a 
brownish-led hydrous oxide having a composlt~on inidway between 
goetl~ite and l~monlte Perhaps it 15 a imxture of liinonite and hematite 
The ferl ous iron 1s plobably present as the cal bonate, v ~ z  , s~derlte 

As a result of several expeiments it was found that 19 10 pel cent 
of CuO in this ore is soluble 111 1 20 WCI and that 1.22 pel cent 
insoluble 

Eavthy and Powdery Ore-In addit~on to the compact ore 
descilbed above an eaitlly powdery ore was also exatninecl in detad 
This ore 1s also from the same locality and occurs more abundantly than 
fbe compact vailety 

The  chemical coinpositioi~ of the ore 1s as follows - 

S10, L 14 7s 

CuO 16 SS - 15 30 

Fe203 53 70 
Loss . 1451 

Total . , 99 87 
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Rate of flow 
of cvatel 

Extl actzon o j  the coppel > o m  the ecl"rtl/y coppel* o r e  bg thZ?itc 
n tz?zeml  aczds -The materm1 was finely powcle~ed and treated wdh 
dllute mineral ac~ds for varying pel~ods and then filtered The coppel 
content 111 the filtiate was deteilnlned by electlolysls2, usmg a rotating 
electrocle The lion was clete~iiimed by piec~plt~it~on as hydro~ule , ~ n d  
lgilltliig and weighing it as ferric oxide 





T,iblt: V shows t h ~ t  the lion colltenl of the wlut~on deuveci horn 
tile leachlng of the ore by dctds lnctcdsca piopoltlonately wit11 the 
Ftrmgtl~ of the nctcl used and also w ~ t h  the durdion of treatment 
Fut ther, these fad01 s do not seem to affect n ~ u c h  the amount of copper 
extracted from the ore tvhlch remamy more or less constant and shows 
only vely sltgbt variations Veiy dilute act& such as I 50 HCI dls- 
~o lve  111 an mterval of 23 llouis 10 84 per cent of Cu Stlonger aclds 
such as 1 10 HCI dissolve In an interval of 9 hauls only 11 29 per cent 
Cu, the dlfieience bettlg only 0 45 pel cent The  best results are 
obtained when the ole 1s digested with 1 20 HC1 for peuods rangmg 
from + hour to 2 hours Of the t h e e  minela1 aclds hydrocl~lor~c acld IS 

the bed suited for this purpose, becdusc at a clilution of 1 30 IC extiacts 
the maxtmum amount of coppei without at the same time bringing 
much iton into solution 

Bzimnary -A spectmen of coppet ore from ihc Nanjangud 
Taluk, Mysoie Dist~ict, was examined both che~nically and mlcioscop- 
cally and the results obtaluecl are as follows - 

The specimen was found to contain coppel 111 the lollowlng 
cornblnations --malachtte, azunte, cuprite and an uniclentlfied silicate of 
copper 

The existence of hydious iron oxde was sqges ted  
The nlineial was itnpule and ~ontnmed silica and Iron In con- 

sdel  able proportion 
A method was woiked out for extractlon ol the copper present m 

the nlmerd by cdieful d~gestion wdli acids of regulated strei~gth 
Hydrochloi~c x i d  (1 20) was found most eificlent bcchuse it extracted 
inost of the copper ~ v ~ t l ~ o u t  at the same time ext ixt i t~g m y  signii-tcant 
quwt~tty 01 lion 

The authoi wishes to recoicl hts thanks to Dr I< R Krishna- 
s\vami for hi5 1md help durmg the couise of this work 
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