
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


.. 

16 S24-
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Reijing General Research Institute of 

Mining f: Metallurgy, Beijing, China 

SSA UNIT-

r.:Una • s copper ore resources are widely dispersed, yet relatively concen-

tra t.ed ainly in a rev provinces such as Jiangxi, Yunnan, Gansu, Hubei, Anhui 

and S!JanY.i, and Tibet Autono110us Region. Copper ores fall into t\IO principal 

categories, i.e. sulfides and oxides, with the firGt ones dominant. The copper 

sulfid.; ores are in turn divided into four t~es, na•P.ly po~hyry, copper con­

taining pyrite, skarn, and sediaentary-meta110rphic copper deposits. The ~pper 

~ining industry as vell as other industries has achieved considerable progress 

sin:e the founding of !lev China. Nov there are one hundred and so copper •ills 

o~erating in the 11ainland, equipped al110st with China-ll&de machines and facili­

ties. ~eagents used in •ineral processing are also supplied by doaestic facto­

ries. ~esearch and design institutions for aining and •etallurgy are set up 

direct.ly under the central ainistries concerned and in 11<>st mineral-producing 

p!'ovinc-!s a..'ld autonoll!Ous regions to back up the development of copper and other 

~inir.~ industries. Year&' efforts have resulted in sustained improvement •nd aod­

crni:-.ation of the techniques applied in copper •ills and the •ining industry as 

a uhole. Despite the ever decreasing copper grade in crude ores, recovery of 

copper in concentrates is still kept at an average of 88~. 

~hina's alumina resourc~s ar6.painly found in Guangxi Autonomous Region, Gui­

r.~:>u, ~f9n.cin, r.handonr. and Shanxi Provinces, vhich, baaed on different Al/Si ra-., 
~!.~, are treated by Bayer process, combina~ion process or sintering process •. 

< ·::>~w thei:i, there a.re a hr~e proportion or· diaspore-kaolini te type bauxt te ores, 

·.··11.::!: r. :··; unocc~pt.'?.blc to nayer procest, anr; can be treated only by combination 

•>~· ~intertng process. In order to raise the Al/Si ratio in such ores to render it. 

!~enable to ~yer process, beneficiation tests have been conducted vith more or 

Jt;g:; sa tiafactory results. tfouever, operation of such kind has not yet coH into 



• 

··:-u;~T<:~s !1::!: 'h~en :::af?e in upf,rading the t.echnology and di versifying the 

lt:lk :·::.ct!:t.io?1 flo,._.s:.eel t.."as ori:;inally practised at Penghuangshan r.opper 

!!i!'le, :'i!i!'l!li ?'ro•rince, •i.tn oulk flotation of chalcopyrite and pyrite folloved 

:,·; sc~~r-.tic~~ -~! ~:::::i other. I.ater on the expan:"ion of grinding section led to 

-.:~~· :>:·~'.?~".-: :o'!" r: :::::-;, ~:i ~.:1 sin.1~lc cop~er flo~t.ion circuit opera.tinv.. In order 

· · :·r-c;·~;::- :.::.•: :::,-:-: t.;? l-;:'r. \:it,!'lout rtdditional f!ot.ati~m equip::.ent, a partiel.ly 

::::::;nv~~:.yl ~u:.::~ :-:":-:l..n~te e:;t.er(PSfZ-43) as colle~tor, a 30'.~ high grade cop;>er 

concentrate is first produced vi.th e 60'.CU recovery, foll~ved by bulk flot.ation 

cf c?u!lcoryrite anrl ?Yrite from the tailings, and the bulk concentrate is sent 

for furt.her separation. Since the yidd of such bulk concentrate is reduced, the 

existing flotation capacity is therefore sufficient for separating chalcopyr.ite 

fro:!! 9yri_te. In this vay, vhile copper notation metallurgy is kept at the same 

le~el, r.o: o~iy is recovered pyrite and reduced reagent consumption, but silver 

!'F:co·rer:,.: ir. ;.he copper concentrate is raised llS vell. 

1.2 :-ertially bulk-selective notation 

:\ n'!lective flotation process vas ac!opted at Hongtoushan Copper t-!ine, J.iao­

nlng ?rovince, to recover cilalcopyrite and pyrite. This process appeared un­

acceptable vith unsatiufactory separation ~esults, because of the close nota­

C.ility of chalcopyrite and pyrite and higher consu11ption of flotation reagents. 

Later a shift ~as made to partially bulk-selective notation process, i.e. first 

ou!k flotation or chalcopyrite and pyrite vith further se.,aration or these mine­

rt.1 :;, rolloved by flotation of sphaleri te fro111 the bulk notation tailings. 

::13nging over to t.he nev flovsheet has been raising the recovery of copper fro11 

90~: to 9J1. and t.hrt or sulphur in pyrit.e concentrate by 19~. Additional 0.81.Cu 
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i!:~r•:<>se in copper recovery has been gained after a regrind operation added to 

~~e ori~ir.el tvo stage grinding and !~otation process. F'Urthermore, the recovery 

of ~inc ~!ls gone up froi:i 76~ to 8)1. oving to aerated agitation for oxidizing py­

ri ~r. hefora zinc flotation. 

1,} qe~rinding of :rl.ddlings and a~rated agitation before separation 

~l~ ~lo~tion flovsheet ~ith tvo st:.~ge grinding and flotation vas origi~ally 

·=~~~; a~ -~inye ~o;.,per r-:ine, ~!ubei Frovin:::a, to recover chal.copy:-ite ar.d !J:Titc 

'• ~ to;.~et::<?r at. first '-'i th further separation of these aineral : from the buH: co!l­

c~d~ra~e. rifter'-'ards, a regrinding circuit of lliddlings fro• bulk flotation is 

su~pleent.ed, and the original parallel separation syste:n of copper from pyrit.e 

chance<! into a serial one vi.th aerated agitation of pulp at higher p~(ll. J) for 

e longer time before their separation,vhich resulting in increasing copper con­

cent.rate grade from ~...CU to 25~ at a 91~ recovery. 

1. 4 TVO st..'lge ~rinding folloved by single stage notation 

.\t ='uoen P.!ill, Y'imen Copper Jl.ine, Yunnan Province, treating copper ores vith 

25-~ oxidation ratio, the original t;io stage grinding and notation flovsheet 

MS been turned into a tvo stage grinding vi th single notatfon process. The 

re:ml. t ilas baen not only reduced reagent consumption and shorter notation tlu-

ro tion, ~ut also an inc?"ease or copper recovery by J1, up to ql~ at a mcu grace. 

; • 5 Separat.e grinding and flotation of sand and sli•e 

0?"es, ~reated at such copper mills as Tongg&Janshan, Shizishan and Tongshar., 

;,:t:mi ??"ovincc c:>nt..dn v;t:-ious a1111ounts of pri11ary slime. Sepa:-ate t.reat:aent of 

re,.,J an:i sli;i;e f:-actfons afi~er scrubbing or va1hing in the crushing o;>crntion 

::•,:~ :1-;~r: ~.'roveri mlpable of improvinG cor:per i:aet.allurgy. Por ex.:taple, sef;aret.e 

.·;-,.:~•.;!n·: ~nd floC.ation of ::an:' anc! :?lime at. Tonr.;&hnn !'fol? har. raised it:- copper 

_.....,. 
·~~:::.i ri.c<i or branchei! flotation process has 1uc:ce,:.;cfully been operated nt a 

::u::1:>c.r or !'~?.n mill&. It vos te3tec! in co::rmercial scale at t,uo 1S•:•.:li.')r:r. .,:· 

.- . _....,... '"r.':·!.n!· ~nppnr ~·U!, .Tfonf~Y.i Province, and Gatiufactory results •.tere reported. 
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';G:!Oare<l -.:ith the Conventfona:i_ notation flovshcet, t.he ramified flotation has 

r:ii::':ed copper cor.centrat·? grade by 2.4~Cu and recovery by 1. 7'1Cu, vhile reducing 

the cons~~ption of Aanthate and ether alcohol by J~ and one stage cleaning. 

1.7 Cocbined colui?lll and cell flotation 

~ince the 6os column flotation has been ~rnctised at Chimashan Copper Mine, 

'!ubo::i Province, -.:i t.h f;'l'<>U resul t.s re;:ordec:l for rougher and· scavenger operations. 

Co$p~rison tests vere ~a~e at this aine betveen cell and colu1111 flotation at 

cleaning stage to identify vhich one could give better cleaning results. Clean­

ing results by column ~ere found vorse than those by cell flotation, the reason 

is the.t the coarse fraction of copper rough concentrate contains more copper 

values than the fine fraction does. 'fter this, flotation cells have been intro-. 
duced to clean the rough and scavenge~ concentrates from columns separately, and 

~h~ copper concentrate has been upgrading from 24icu to ~Cu vith its recovery 

remeined at the came level. 

1.S qlending of different ores 

.\t ~iyin ~ion-ferrous r~etals Co., G;.:nsu Province, tvo separate sections vere 

:-;:~ to treat ;:assive and disseminated copper-pyrite ores. A blending operation 

~~s tnen inserted in the process. A bulk concentrate containing chalcopyrite 

':!::·:i : 1yri te is produced n t, lover ;>:! nulr from disseminated ore, such concent,rate 

:·:.! n-::d :·:-07-. ':.he ;:round ?roduct leavin;; the Uiilings as pyrite concentrate. ~end-

in?, ~ethod is able to produce from the disseminated ore a pyrite concentrate gra­

dinY, over 4ort:s at a 50-60~,c; recovery. In addition, tne consumption of collectors 

for ll!assive ore flotatio:-. can be cut. dovn by one third. 

1.9 rPmentation of cupper ions in grinding process 

'!'he massive Cu sulphide ore treated at ~iyin ~?on-ferrous Metals eo. demons­

trates hir,her acidity, natural pH of pulp 4, shoving oxidation rate 10-JO'l and 

containing 1)00-2200 mg/l copper ions. such ions can be cemented as copper metal 

in the grinding process in tho absense of lime. After grinding lime is added to 

rie;.>r!:t?:S pyr~ tc,anr: chalcopyrite and metallic copper are floated. r.omt'·.red vith 
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·.:t-; C:'! :,,-. Qf lic;~ ~cided t.o the ;_:rinrlin~~ process, it r.c:n raise copper re~m.'~:-'; 

:.y :->_Hr', but ~ t. the exp~nse of !li~her grinding medium consuoption. 

:t t ~aiyJn Co.! \.'hen the lead found in the form of :mglesi te vas over O. 4~ 

in treatine massive copper-pyrite ore of secondary enrichment, the floteticn 

pe~forllillnce deteriorated vith copper recovery 85~x. Aftervards, ~hen loess 

is use-J as adsorbent, the negative effect of anglesite is eliminated and the 

copper recovery has gone up to 9J~. 

2. ~earrent Regimes 

Ira order to improve t :!e performance of mineral processing, considerable ef­

~orts regarding reagent usage have been 11ade in a number of copper mills. 

?..1 Xixed collectors 

~t Shi touzui Mill, Hubei Province, treating coppe.4 ore of higher oxidation 

:-ate, a :aixed collector of butyl xanthate and sodiua nydroxamate(ratio ):1) is 

ur.~d instead of single butyl xanthate, which has raised ~ot_only copper recove­

r1, but copper grade by )~as well. At Luoxue Mill, treating copper ore of 20-

?~~oxidation r&tio, a mixed collector of sodium butyl dithiophosphate and bu­

r,:;1 z;:ntnate(ratio 1 :2) is used to replace siny,le butyl xanthate, 1.1hich hes 

":"Sir.cd copper grade by 2.85~ and copper recovery by 0.75~ vhile reducing con­

::i:::i;:t.ions of collectors, frothers and sodium sulphide. Another ex:taple is .Ting­

,,..; coprer ~-'ill, treating arsenate type oxide ore. Among its copper :ninerals ten­

:vmU te acco•Jntl! for 14~, and various copper arsenates 7)~. No satisfactory re-. 
::a:U.s can be gained by notation with oodiu11 sulphide and xanthate. !{ovever, 

flot.atio11 of such oria can be improved by a combination of butyl xanthate, fatty 

acid vitn C5-9 and diesel oil, and further improved by adding benzothiazole. Th~ 

latter rea~ent regime has gone into commercial experiment, giving a 701Cu reco­

v~ry, and already been used in operation. 

7.?. '.-'ir.~!-base xnnthate 

;.,t. '!'onr,kuanf!YU Vine, 5hanxi Province, mixed-hase xanthate prepared from t:;o­

r'r"')!'l:;.1 , outy} 'lnri ho pen tyl al cohoh \IRS tos t,ed in r.opper flotn t.i.'.>n p~·C)CC~t. 

!':11;:, !llizr.d-b:isr. :~:1nt.h:it.c: ezhihits h.t;.;her collcct.ivc po•.;nr ti':r.~ but.::J i-:1.nt.h:-:'.f! 

c:f~·,irin;,t the tt-'H~t: mct:?.llur;:~1 at i+.s con~umption 20~ lcr.s than t.h:it rf :r:t.:·: 
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T.::nt.!-.r.t.e. '!'he 11ixed-h<~:'r. >::mthate 11ov is u:;:cd in n'!"otluct.ion, resulting in lo\:Cl" 

r-.?:?fent cost. 

'--3 ~iotation at lover nlkaiinity of pulp anrl lo~er consumption of xanthate 

.H ~iyin Co. higher alkalinity of ;ml!> and higher consumption of xanthate 

•·n!·r: P!"actised to t.:-e:it sir.1~le disser;;im!.ted copper sulphioe ore, vhich led not 

:·: :-· !.:.;) :tlghcr rea!:ent ccnsu!lr.tion but ~!so to considerable loss of pyrite t.c 

? .. "?.ter t.ne flotation :·efi::u: ls :-:~irtP.rl to lover alkdinitv of 

::o~~ he•.!!l reduced vhile pyrite also recovere-.i. 

2.4 ImµI"?vement of flotation performance by etnylenediawine phosphate 

:\t r.uoxue Cop~er f·!h1e, Yunnan Province, addition of ethrlenedia;aine phOS!>hG.te 

(56 flt) has been able to increase total copper recovery by 2.25~ at the zame 

~nce.~trate grade('.4~..Cu) co~pared vith the circuit vithout addition of such 

~hcsph~te. Among others,· recovery from oxides has been raised by 9.26~cu and 

th'."'.t from sulphides by 0.42'4Cu; consuaption of sodium sulphide and xanthate re­

cucec oy 20-JO-:. a.nd 10-20c;, respectively. Similar results have also been re­

c~t~ed in other copper Qills such as Yin~in and Tangdan. 

2. 5 'Ising a:11moniu:a sulphate as sulfidization promoter 

-~ t. T.ani;,tianba r,opper ~7ir.e, Yunnan Province, vhere copper orer e=-?ti :-..::. t P. 70~ 

:::-:id~tion ratio, ai:i•onium sulphate is usad as sulfidization pror.iot.or, resultinb 

i~· i:lc:·ear.es of concentrate grade by 7-'!.Cu and recovery by 5':i;Gu respectively. 

'.'.~, ""!?oressinP, carbonaceous !{nny,ue by ferrochrome lip,nj.n 

:~t. Hujiayu f.opper :.an, :--;hanxi Province, vhere o:-cs t.reated contain fine-

7:-~d.r.ed carbonaceous g11nguc mineral:J, lcadinv. to a r.opr.:er concentrate vi th 

:1L~~ :?r silicon co~tent and a sticky froth, when 40 g/t ferrochrome lignin is 

~-:icioo in the cleanine stage as r,ongue depressant, concentrate grade is gone up 

~rom 25<cu to 26.6~<;u and moisture in copp~r concentra·.~ also reduced. 



:'..I Up;;raciing copper concentrate by sodium humate 

~:opµer ores t.re.ated at Lannipin.g Mine are oxi<!ized in a 2J't ratio. Depress­

!.::; ~anf:Ue ::iin~rals by 148 ;:Jt sodhtm hulitate h:is upgraded the concentrate by 
J1:Cu. 

J. cocioined :·~ethods 

~o~e difficult copper ores, refractory or.even u:iacceptable to single hcne­

tic!ation method, can be more effectively treated by combined aethods of bene­

!"ichtion "ith pyre>- or hydro-metallurgy. A fev examples are cited as belov. 

~- T ~in~le sta&e segregation-flotation 

Copper ores treateci at Shilu Copper i-iine, Guangdoni Province, contain 40-~ 

ce~ented copper, vhich dissem~nated in clay, ferro-manganese nodule, etc., and 

are high in calcium and magnesium. As a result, such ores are difficult to treat 

hy .single beneficiation or acid leaching method to recover copper values. Since 

the 70s a procens of single stage segregation folloved by flotation has been used 

t.c. recover copper. After treating a feed of 2.8~Cu at segregation ter.perature 

750-350°c for 20-].5 min., a concentrate of 3~cu is floated at a 821.cu recovery. 

3.2 Acid leaching-extraction-flotation 

r.~ppcr ores t.reated at Yongping !·'.ine, Jiangxi Province, are oxidized in a 

13-JO". ratio, ~ith copper oxidation rate in slime reaching 44'1.. A process of 

o~e ~~snin~ before separate treatment of sand and sli~e is a~opted tO recover 

copi·er minerals, i. c. sand is directly sent to flotation uhile sl tme to acid 

le~ching-devaterin~-flotation circuit. The leach liquor is extracted vith 

''.-510 extractant to recover copper values, vhich are th"!n st.rip:>ed i>e'foro elnc­

t.N\linning. This technology now is ii" trial production stage. 

;. 3 ~~ecoverin;! copper from convert.er slag 

-:.·iot3tion nrocess is practised at Guixi !'meltery, Jianp;xi F'rovince to reco·1er 
I • 

r.t.a,s•c ~:1·.indiri~ i:; usert for t.hc ; •• 5•".r,1J 

··:i.1·:·.·r·:.n:-- ::ln,· .-:Ctcr :-lov coolin;: for ~(J-90 r.iin. '!'he !'ced i:; ground to 90':'-325 
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?::•::~h ~i1Ue e&iddlinf;s .::round to ~-20p. A )5<:'.Cu concentrate is obt.aine.! at a 

rcco~e~y of 9?~Cu. 

;.~ ~lot..:?tion nf anode slime 

~ flotation process is used at Yunnan Smeltery to treat copper anc.je slime. 

'rn!: ;:mod~ slime is first t1·eatccl vith sodium chlor-<:\..· to r~:nove copper and se-

1 er.i.m:::, then rcr-ul;ced to acid level and sent tC1 a not.at.ion colu::m to reco·.rer 

t-:i lin;;s at .a recov~ry of 801:Pb. The total recovery of ,\u+A~ i~ 99'!. 

~- ~1otation Machines 

Apart fro~ the revagping and modification of out-of-date A type cells as 

vell as the development and introduction of flotation columns, a number of 

r.e\I types of flotation cells have been st•1died, manufactured and put into ope-
ration. 

4.1 G:!F-!14 type air-bloving mechanical flotation cell vith 14 m3 active volume 

Compar~~ vi th 6A 'type cell, CHF-X14 type cell can raise copper recovery by 

1-2'~, and reduce energy consumptioon and floor space by 15~ and 61!, respectively. 

Its variations include CHF-7(7 mJ), and CHF-J.5(J.5 m3). Similar types are 

XJC-80(S m3), XJC-40(4 m3) and XJC-20(2 m3). At present 400 and more single 

f;H!.'-'.04 cells have been put into operation in Chlna. 

4.2 JJ~-20 type self-aerating mechanical flotation cell vith 20 m3 active volume 

It offP,rs an increase ~r 0.95-J.76~cu recovery, and reductions of energy con­

s1;option, vear parts and noor spnce by 39~, 60't and 42'f'., rP.spectively, COi?:;')arP.rl 

with 7A type cell. Modifications are JJF-16(16 m3), JJF-8{8 m3) and JJF-4(4 m3) 

csll~, and similar types are XJQ-160(16 m3), XJQ-80(8 m3), XJQ-40(4 m3j ~nd 

:<.J0-20(2 m
3). ?'or the time being there are 500 and more JJP type cells operating 

~t China's mines. · 
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~. 1 ::-:"."_ ,:.., ".ype .ai r-olo1.1in~: raechanicr..l not.a t • .ion cdl 

:.~i t!l an ~c~i ,_.:.? volua;e of 16 :n3, it is ca.p-:ible of increasing copper recovrry 

b:: 1. ;n;:cu, re<lucing energy consumption 'by 44"., and prolonging t.he life of s~re 

p~rts by three times, coMpared vith oA type cell. Its family members include 

r·::o--JS(38 r:i3, nov in trial production), !ClF-8(8 a3) and KYF-4(4 ;n3). And nf.-KJ?. 

'!.y;:e is ~ similar one • 

.... 4 s~-10 type self-aerating mechanical flotation cell vith 10 1113 active vclume 

c::o::ipar~ l:i th 6,\ type flotation cell, it can raise copper and zinc recoveries 

i~ the bulk Cu-?.n concentrate by 1.27~.Cu and 1.26~7.n, and reduce the energy con­

rni'iption ny 11. 6·:<.. Combined uni ts ·-'i th SF type cell for suction and .JJ? type cell 

for direct flov have been in operation. It~ variations include SF-8(8 m3) and 

s::-4(4 m3). 

:... 5 r .. r.!.!-X5 type air-bloW"ing i;:echanical flotation cell ""i.th 5 mJ active ••olume 

Cog?&red ""1.th 6A type cell,. it cen iPcrease copper recovery by 3~ and reduce 

en-err,;t consu:11ption by 1 o';. 

~.~ Cyclo-jet type flotation call 

Yith an active volume of 2.7 mJ, it can upgrade a copper concentrate by 1icu 

~h~n cell volume needl?d is only J0-60-". that of 5A type cell. 

C~ina's ~luminiurn resources encompass a large proportion of diaspore-kaolinite 

t,y:;c bauxite ores vi th Al/Si ratio of 4 or 6: 1 , containing higher silica. The 

ma.ior Blu::iinium ainerals are diaspore and kaolinite. Flotation tests.vere run on 

ruch bauxite ores. The cliaspore shoW"ll ;:>od not.ability and considerable difference 

in flot~bility from kaolinite; it is also easy t.c separate it fro= quart7.. ~e-

r:~1t ts o!' flotation tests on b3uxi t.e ores r.round t,o 95-97i-200 mesh, using oxi-

H ~ed ;"'Sraffin vax soa:> and tall oil ns collector and sodium hexametaphoi;phnte 

~:· ar.-.r~onium humat.c :is dapressant, arc ~~~wm in the fo!lovinp, table 
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·~nble -- ;:.·1ot-1tion r~esults on ~.aG1ples of 9auxite Ores 

:\1~3, 
., Si02, ~ Al:Si ... 

Alf>3 Recovery 
<'n.Eple ore cone. tail. ore cone. tail. ore cone. in Concentrate 

Y.ino:;i, 
'66.04 ?fJ.25 55.96 13.07 7.85 2).17 5. 10 8.41 71.12 ~han:r.i 

·~i!loguan, 
64.27 71.)4 50.2) 13.97 7.7) 26.35 4.60 9.2) 7).81 :ienan 

?ingguo, 
52.33 56.13 34.40 9.06 6.1) 22.81 5.78 9.13 88.50 ~·.;r.n~:·:i 

:;i:;. n ::~on:s, 66.80 70.49 55.80 12.2) 8.71 2).10 5.47 8.09 79.61 ·-;~..;~ :"!'°~ou 

?igures in the above table dem~nstrate the possibility of processing bauxite 

ore~, since the Al/Si ratio can be enhanced from about 5:1 to 8 or 9:1, and the 

!"ecc;very of A1203 can reach 71-88~. f{owever, due to the presence of large quan­

~i t.y of kaolinite, high alumina tailin~s result. Therefore, cor:;;r·f;hen::i VP. utili­

z~ tion of such tailings should be put on the agenda. studies have shoun that such 

t~:lin~s :nay go into making refractory material, building material, cement incre­

di~nt, bricks, etc. The additional problem is the difficulty with concentrate de­

~;ir,erin~~. caused by fine grinding. As a result, processing of bauxite ores is 

~01: ::till in a stage of further investigation and comparison. 
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