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Oianssha Design and Research Institute of Non-ferrous 

~tallurv 

Exs>erience in Desisnirg O.ina Lead-zinc Cuncentrators 

Intnxb:tion 
O.ina is rich in lead-zinc rescxrces with its researves accomtirg f cr 

about 24 % of the wrld total. The lead metal reserve ranks the second in the world 

( just after U.S ) • accountirg for 15 : of the wrld total. while the zinc metal the 

ly in the south-vest. the central-south and the north-vest areas. Two thirds of the 

reserves a.-e concentrated in such provinces as Yuennan. Heimeng. Guang<Xir.g, He.man, 

Ciuangxi and Sichuang. At the present IOn! than 100 •ine proper ties have been dP.velo-

ped, vith the nation. the collective and individmls as their investors. _The procix:

tion capacity is 4500 t/d mx •• The ores treated include easy - to - se;iarate lead-

zinc sulfides, somewhat difficult-to-separate •ixed ores anchther difficult-~-

rate oxide ores. The separation Pl oc;es.qs are general 11 preferential floatation. bulk 

floatation, partial bulk floatation, isofloatabi I ity floatation and ramified floata-

tion. flash floatation technology is also &ci:>pted. Tne OPti- separation mta are: 

Lead grade 72 :. recovery 90 I and z:nc grad:; 55 :. recovery 92 X. Al I the le.ad-zinc 

concentrators are designed by O.inese design organizations which also pc-ovide techni-

ca I services for concentrator constnJct ion. start-up and com iss ion i ng. Over the past 

years, we have gained much experience in this field, which vi 11 be pc-esented in the 

fo 11 ov i ng paragraphs. 

1. Design Practice in 0. i na Lead-zinc C.oncentrators 
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1.1 Types of Deposits 

The ores treated in llOre than 100 lead-zinc concentrators in China are 

cainb le.ad-zinc sulfides. Lead-zinc oxides are only processed at the lead-zinc mines 

of Oiaihe. Siding and tianping. llie ores occur i:ain)y in five types of co111:11erCial lead

zinc deposits. 

1.1.1 thgmtic llY<h>thermal Lead-zinc Deposit 

This deposit is devidecf into skams. vein and replacement types. The former. 

like the Henren Lead-zinc Mine. features a moderate lean ore vith scall to ll!E!dium 

size. while the latter. iike the Huang Sha Ping Lead-zinc MinP. and the SllUi Kou Shan 

Lead-zinc: Mine. features a IOderate high ore c;uaHty vith rediua to large size. 

1.1.2 Volcanic lfydrothenel and Volcano Sedimentary Lead-zinc Deposit 

·This ~it is devicied into four types : continental hyU-Ot~.al veir., 

hy&other12l replacement. perphr.y. and marine scdii:ient. Tne f ~ three :'l!"'e L<?ar. 

ores and the latter is a:>derate rich vith mediua to large size. 

1.1.3 SediEntary transformed Lead-zinc DePOSit 

This dePOSit is devided into three types : sand stone, I ime stone. 2nd 00-

lomite. ine former two, like the Fankou Lead-zinc Mine, are llKXbate rich with l!lediu:a 

to large size. The latter is lean with mediu1:1 size. 

1.1.4 MetallOrPhic Lead-zinc DePOSit. Moderate iP.an ore lfith smll si1.e 

1.1.5 \leathered le.ad-zinc OePoSit 

lbie:-atP. rich vit.h mediur;: size, the Jianr,shui Lead-zinc Hine imd fW.zh2ng 

Lead-zinc Hine are such dePoSits. 

1.2 Studies on Ore Properties 

The resign or&;tni~tions are responsible for ore praperty studies fr011 the 

viev POint of resign work. They include the fol loving ac;pects. 

1.2. l Participate in the examination of geologic reports, get to knov the 

material COll>OSition, structure, texture, natural type, size. comercial grade and spa

tial distribution of ores. And ad::litional b to know the cootent of valuable. harmful 

and associate eleEnts in ores tor.ether with their variations. 

-2-



• 

1.2.2. Participate in the prwaration of S311Pl inc design and selection 

of sa11>l ing Ethod. fiet to know ore OCCW"Ences and •ining conditions. 

1.2.3 Participate in evaluating test programes or in testing if nece-

ssary. Car.sider hov to OPti•ize the comercial isPl£:!11er&tation of the test results. 

·. Follov market situation to establish the prockt schemes. 

1.3 Select;on of Technical Process 

1. 3. 1 Crushing and Screening Process ( inc 1 ud i ng ore washing ) 

~'hen determining the process the fol lovi~ 11USt be taken into ccnsidera-

tion: the 11a.'IC. nm - of - •ine ore ll!:IP size. the required fir.al s>n><iJct ;:article size. 

size distribution of raw ores and crushed proc:h:::s from various stages, J>h:>Sical pro-

perties of raw ores. IUd and water contP.nts. These considerations vi l i ~Ip deteraine 
.. 

the stages of c:-ushing and sc;ee:iir:g as wel I as the n~ity of ore '-<s..c:h!~,g. 

It is easy for oxide c~ or other- er.es \.ith EUcii rud and \:Oler content 

to block UP crushing and screcnir,g equipgents, ore bins. chutes and he~. This 

would re<iJce their capacities greatly and even intern:?l the ;iroduction proc:css if 

serious. Rav ores should be v.ished if i.-ater con!.ent is greater t.'1an 5 ~ <me ::ud 

C -0.074 a l cootcnt Gl.'.ater than i-8 %. In this C2Sf: C>Pen-circ-.iit cn.'Shi11i> snculd 

be ~u;pared vi th the auw.enous grir.ding both technically and f!COOO!llical ly. 

~s we all know. cr-ushir,g f~t.ures hiYicr efficiency and lo~ pewer r:or.-

sumption than grinding. The dcsiy;n princiPIP.S should be lo u...e crushing in replace of 

grindins and raorP. crushing, IP.SS grinding. This aia:s at low.ring t.he crushed final pro-

duct particie size as 11UCn as POS.~ible. Closed-circuit crushing with scrPeni~ exa:air.a-

t.ion is characterized vi th the abi I ity to control the crush product particle size and 

fully uti I izP the crusher capacity. It is widely ?.dopted in the d!?sign. Thr"!e~tage 

c:losed-circ:uit crushing is general iy aoopted in the medium t.o larr.e si::cd le.ad-.:: inc 

concentrators in 01 i na. 

The typical crushing process is !ihowl\ in Fig. I . 
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fig. I 

I Mina I Fankou l.ead-zinr. I liangshap i ng Xiaot i<!Shan 
I I Hine I Lead-zinc Hine f.onccntrdlor 
I I 
I Process I J-stage 3-stage $-st.age 
I I 
I I closecl-circu it cl~irt..-uit closed-circuit 

Hine I Taol intt lead-zinc I ~'utooghua Lead- I Feng lluang 

I Process 
I 
I 
I 
I 

I Mine I zinc Hine I Lead-zinc Hine 

I OJ-en-circuit 
I 
I 

I 2-stagP. 
I 
I oPCn circuit 
I 
I 

I 
() 

4 

I 2-stage 
I 
I one closed 
I 
I circuit 

. ' 
' 

I Yin Shan I 
I Lead-zinc Hine I 
I I 
I 3- ~3" I 
I I 
I dos~ -C:.c-..;f 
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1.3.2 Cirinding and ClassifJing Process 

The selectim of a grinding process mainly depends on the physical 1>1opei 

tie; of ores, particle-size of feeds and the required separation fineness. 

The typical grinding Pl ocess of le.ad-zinc conc:entrators in Oaina is shown 

in Fig. 2 . 

. _ 
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Fig. 2 

Mine I Grinding fineness Remarks 
I < -200 mesh > X 

I I-st.age closed I lfuang Sha Ping 1...ea<f- 60 - 65 
I circuit grinding I zinr. Hine 
I before SE..>parat ion I Xiao Tie Shan I.cad- 70 
I I zinc Mine 
I I Yin Shan Lead-zinc 60 - 65 
I I Mine 

._ 
I I Si Ding Le.ad-zinc Mine 65 - 70 

12-stage closed- I Fankou Lead-zinc Mine 82 
I circuit uinding I Ba Zi Zhi Lead-zinc 78 
I h.!f ore separation I Mine 
I I Tian Bao Shan Lead-zinc 13 - 75 
I I Mine 
I 

Coa.r-Se Concentrate I f;,nkou Lead-zinc Mine I 85-90 : -325 mesh Coarse con-
regrinding I I centrate 

I I regrinding 
! Qin;; Chen 7.hi l.ead-zinc 00 Pb-Zn-S aixed 
'Hine ~trates 

regrinding 
Xi I.in& LP.ad-zinc Hine 93 Coarse Zinr. 

concentrate 
regrinding 

Ra Jia Zhi Lead-zinc 95 Cu-pb coarse 
Hine con.: en tale 

reta" ind i ~ 
00 Zri-S •ixed 

co:icentrate 
regrind i nr. 
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Closed-circuit Kl"'inding is mainb adopt.00 in lead-7.ir.e concentrators. The 

fineness of I-stage srindirg is 50-60 S -0.074 •· tblti-stage closed circuit srindirg 

is atb>ted wt.er. fine grinding is neces'W"Y. At the Fankou Lead-zinc Mine. 2-stage grin

ding eind coarse lead concmtrate regrinding are adopted llefore separation. At the Ra jia 

7.hi l.e;1th:inc HinP.. 2~t.:igP. grinding. pb-f.u criarsr. concentrates and 7.n-S •ixr.d corr.P.ntra

t.es reuinding ar~ atb>ted before separation. 

The d!OOdi~ ainera I resources and rising separation costs have becme 

a troublso.e problem to the •ining people nowadays. A heavy-.ediUll preconcentration has 

arouse ever greater interest. Many nev types of such equipments have coae into beirg. 

1.3.3 Se?a.-alion Process 

Flml:ttion is minb acbpted in Pb-7.n ore processing novadaYS. This paper 

only presents the typical floatation of Pb-7.n ores. They are elaborated accor

ding lo ore types. ciissiainatio.1 characteristics. intergrovn relations and ore floatabi

li ti~. 

1.3.3.1 Preferential Float.-,tion 

Preferential floatation is general b u:>ed for easy - to - s..~arate le;ID-zinc 

ores f eat.uring si11>le intergrovth 31mg valuablf!S and coarse dhc:;i11ination. This process 

is characterized vi th si11Ple process <>Peralion. I l is used at the Tao Ling LP.ad-zinc Mine. 

1.3.J.2 Hulk Floatation 

Bulk floatation is used for lead-zinc ores featu:-irw. inlimte int.crvovth 

among v<sluahles and relatively simple relation bet·.tecn valuables and ganr,ues. Tnis iicn

cess is c:haradcriZP.d vit.h <~oarse grindirlf: for tai I inp,s re.i~!;ion, lr.ss eq11i~nt inves

tment and prooudion cmt. At the Oing Oien~ 71-ii lead-zioc Minf!, tht• hulk float.alion in 

raSP. of 50 % -1.074 11111: grinrling finenes.c; i!' uSl;!fl f.>r Ph-711-S or!~ l.o re.iP.f:t. 80 l of t.h~ 

final t.:1 i I ing:;. 

1:3.3.3 P;1r:.ia I-hulk Float;il. ion 

Partial bulk float.at.ion is commonly us-xl for PL-7.n-fo on~ foat.urin~ int.iin;1-

t.e int.ergrowth and f im• dissiminal. ions. Ch;ilnpyr i I.·~ has i L<> flr.at.1t ion r.I~ to that of 
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salc.na. Bulk floatation is often used for Cu and ~· as well as for Zn separation from 

the tai I inss. The Pl ocess is used at the Tian Bao~ and the Tin Shan 1..ead-zinc Mines. 

I. 3. 3. 4 Jso-floatab i Ii t.y Process 

The procr$ as used at the Shui Kou Shan Lead-zinc Hine is a typical example. 

f.s part of sPhalerite has its floatation dose to Llrat of Pl'-'!na and another part of di-

fficult-to-float SPhaleJ'ite has its floatabi lity close to PYrite. a • pb-Zn iso-float • 

and • Zn-$ iso-float • Pl ocess is ad:Jpted. "lhis pro~ is characterized with enrichment 

of SPhalerite vith different floatabilities under suitable conditions. Its separation data 

are better than tMse of the single preferential floatation or bulk floatation. 

1.3.3.5 Raaified Floatation 

This J.-.tx:t.."'iS is usro for serarat.ion of single or aulti-aetal ores with lov 

grade -and PflOI" flmtabi I ily. The typical process is shown in fig. 3. It is characteri?..P.d 

vilh the raaification of t.he PtJlp feed<; into ho or imre than two branches. 

c f)Cvr s e. ;a.."~ l. 

Fj 3 iYpirol pfecess of fo,..;f i~d f/oata'tiG1t 

Tiie first branc:h of irot.h prori11C'I. from rouY.hing joins thf> !'if>eond branch for 

rou;:t.ir1.;. A.o.; I.his h->I~; i111;>rovf• I.he F:r-clO> nr Iii<> sc~ond pulp bran~h and t.hc ore floaf;ibi-

I il.y, separation ct1t;t vi 11 t~· helter. Additior.al Jy the r1~:cmt. fro111 t.hf. first branch rnn 

be fully ultili.t.L>d, lhl!"> rrdociOF: t.hP. rcag1•nl mnsuiaption and !'Vtving iLc; cost. At the 

Yinshan l.ead-zinr. Mirw. up-r,rading pror,riimmr., I.hf• orir.irial prefcrf!nl.i;il floatation frOll ooo 

- g --



circuit vas .OOified vith the raaified floatation. The grade of lead concentrate is thus 

increased by 0.7-2.8 i and recovery by 0.5-1.0 %. Recown of zinc concentrate is increa-

sed by 1-i.5 %. The cost of the ~·"~5 is recked. 

1.3.3.6 Flash Floatation 

Single-eel I is provicbi in the uindit'll:-classif ying circuit f cr flash float.:i

tion of coarse particles fn:. the uncven~-dissiai~ted ores. In ~ing so high s:>eeifk

uavilY target ainerals are preferential b fl!>ated: fni. the oclone underflows. The flash 

floatation has the fol loving characteristics. 

a). less OYerKrinding of the target •inerals and more st.able feeds. 

b). Fine selectivity in coarse pm-tide floatation. Direct. prodJctior. of 

part ef sPeCified coarse particle concentrates. 

c). f.oarser particle si?.e concent.rat.E:. thus redicing mistL'l"e of COOC91trate 

f i l t.er 1~es. 

d). Less floctuation of PtJlp circulation in floatation circuit., less sPaCe 

requirca?nt.c; for inst.al lat ion of floatation t.ank.c;. 

requirements for concentrate 110isture er.intents and the conditions of packing and trans-

w.rt.aLion. Fine rarlic-IP. <'OOCf!nlrat.es are 1Y.JStly ci?Y.dlered by a 2~1.;ig~ process of thi-

ckening and Y3Cf1JDI ii lt~irig ( or pres..c; fi It ration ) . f.. crying OPC!ra!.ion is aOOed in the 

co Id areac; if nlX"es..c;ary. 
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1.4 £quiPllel'lt Selection 

Equil>Eflt perf ormnce and its app I ications vi JI be presented in Part 2 • Con

centrating EquiPEnls in China - and only some principles of ecr.1i1>Ent ~lec~ion is out-

1 ined here. They 2.-e as follows : 

1.4.1 Rcquirelk!l'IL<> for adva!Y.:ed equir::ent. vhich 11USt re reliable,acbptable. 

easy apcralion arJ iieint.enaoce as vel I as lov energy COOSU11Plion. 

1.4.2 Attehtion lo the <P.velO?QNlt t.P.ncienc) for larire-sized equiPEnt, which 

has the advantag;s of less quantity, smiler invr.sll'Gll. and lower procb:tior, cost. In 

acUition, sir.It cquiPtrnl i~ convenient for c;al"k'lgf.iiP:it and aulolBtion. 

1.4.3 P.equire~ls for unif or~ loac!; of the UPStre.aa and cb.-nstre:m process 

cquipillNlls. And the cap~i:,y of the au:d I! ia:-y equipo.."'fll lllLISl hE> matched wFth that. of Ute 

11:~in. 

1.4.4 The equiP!lent si>eeifir.:at.ions of the same aperation mst be ider.tical 

as much as possible. This wi 11 fad I it.ate operation, mnaeement and process automation. 

1.4.5 l«essity for tcchno-econocic comparisons in case oi many oPtions. 

Such r.oq>arison.c; include ~;1pit.al inv1sf:nr:!lt. ;;rid rir<Y.h1ct.ion cost. The advantages and d:s

adv:1nlag~ of <>Peratioo ~~;Jt.>?r.ient crust be an<t IYZcd accordingly. 
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1.5 Concentrator Site Selection and t::quiPllE!flt !.ayout 

1.5.1 Site Selection 

For site sekction. the relative POSitions and interrelations among various 

pn:x.-ess sectior.s. auxi II iary sections. auxi II iary installations. mutes for C01SJnic::ations 

and transportation a.'IC! pi~-1 ine M>rk.c; DJSl be d!~.erained. Transportation. water supply. 

p0wer suPPb. tai lil'l.gs OOlllP. entd¥.ering geolORY.; earth and stone work CHDJnt and construc

tion conditions. et-:. must all be taken into consideration. Principles for site selectioo 

is as fol lows. 

1.5.1. l The principle of centralizeii or decentralized concent."'ator constnr

tion ar.cording l.'l :-esource distribution. t.opography. aining. transt>Or1;ation. etc. 

1.~. i.2 Utt! principle of avr>iding tn bu: Id the concent."Cltor on the dcPOSit. 

rne caving are2 (\!" th~ t.lac;t-end:tngered an>.a is mt the desirable site. 

1.5.1.3 l'nc priociple of making ful b use of ~- The concentrators 

in Oiina arc i:r.sth bui I l on slopes. This oPtion is characterized vi th eoa>act bui ldirig 

la.rout. s~l ler sr.w.:e recupation and less capital constnr.tion investment. It also f ea

tun~ pUlp tran::-;;>"...::.ation by grJvily and lower cosLc;. 

1.5. !A ThP. prirr.iplP. cf paying grP.at attention to the infl~ of han!hl 

gases, vast~ wter and "-nste reside; f roa: the concentrator upon the Environment. 

I. 5. !. 5 Thf> s i le must. be good i n l.f'rms 0 r eng i Oef?r i ng RM I Clf'..Y. I t mus l lll" 

sit.uawd ahove tr~? fiood levPI. 

1.5. l.6 $i>3Ce should be reserved for future ooveloPmeni:. and exter.tion pro-

1.5.2 Equiprent Layout 

1.5.2.: !.,"?yr.ut of Cru.shinp; Equip~nl 

A:'.('(.rc!ing to ~uiPlllP.nl gr-..inlity, proc<?:ss and toP<",graPhv. the <.>QUiPftll'?flt. in I.he 

crushinr. section C?:'I be arranged in EtnY "'':vs. Their SP.lections vi 11 necessitate techno-

- 11 --
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economic comparisons. which include the capital constroction invest.?nt of concentrator 

buildings. once for all invest.Ent of .aintenance cranes. and manageaent fees. The aspects 

of pnxiJction EnaE:~t. indJstrial hygiene. and others DJSt also be considered. 

Tvo-stage OJ.'Nl-Circuit crushing f p.alures less equipment required and easy lay-

oul. The inlesral building or separate ones can re am1neP.d on the slapes. 

ThP. integral bui !ding is characterized with the equiPEnts sharing the sace 

hoisting facilities. Proets.c; aperalion and access are quit.e convenient. This option is sui-

table for use on the gentle slope. 

The separate bui !dings are characterised with the el i•ination of Jong belt-

conveyors in the bui !dings. 

Three-st.18e open-circuit crushing has a siiti lar layout to that of two-stage. 

The .straight layoot of three-stage open-circuit integral bui !ding para I lei to the contour 

and its l<dJer-lype layout following Lhe slore are separately shown iri the slid?s. The 

forrer has the ad-1anlage of convenient ape.-ation r.:anagement and sharing hoisting fad l i-

lies, vhi le the latter foatures a compact equipm.~nt layout. less r.round oceupation and 
reasonable ullilization of the building SPaCe. 

Tiie layout of closed-circuit crushing is so:nevhat a I ittle more C011Plex. For 

the two-stage closed-circuit crushing. the screening operation can either be incorperated 

into the cru.c;hr!r ~ti on, or arranged separate I y. 

Its c:ha:-acleristics are si11i lar t.o those of open-circuit crushirg. 

Thrc.-e-st.agf! closed-circuit crushing i~; characterized with the separate arrange-

mcnts of scrrenir.;.; ~tions. One cf the typical layoulc; of r.-r:.ishirn; faci I ities is the use 

of integral building with I.he ctmract,!ristic"S of the salllC! CJVC:"'haul equipment shared by 
·. 

three crushers. It is suit.able for llltouLc; at the flat r.rounci or· on the gentle slope. /'.llO-

t.hr.r typical layout is ltl(~ laddcr-ty~I(!, "ilh I.he d1arart.Pristics of coaipar.-tnes.c;, s111al IP.r 

ground area, and shorter distance from prim.<iry cr11shinr. to sec:onchry crushing. It is sui-

l..ciblc: for too 11r.dium-si1i!<I rrushing . •ct.iorr LCJ he hui It on t.im st.L'CJl slope. 

-- 12 --
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1.5.2.2 layout of Griocing Equil'l!:ICflt 

layout of grinding section is IUCh si.,ler than crushing section. Tw basic . 
layouts are as fol lows : 

a). l.ongitudinal l..ayout 

The central line of the grinding •ills and classifiers are perpendicular to 

that of the long-I ined fine ore bins. This is a llOSt coes>n layout of grinding •i I ls, that 

suits largc-siz.ed coocentrators or coocmtrators vi th more grinding •ills. It has the ad-

vantages of neat layout and easy aperalion. 

bl. Transverse l..aJout 

The central line of the grinding ir:i lls and the classifiers rur?S s>araliel to 

that of- the long-I ined fine ore bins. It is suitable for the smll-sized concentrators 

or the concentrators vith less grinding mil!s. It has the advantag~ of shorter building 

SJ>ans. Transver.;e layout has been 3PPI ied lo t.wo-stay.e grinding. 

1.S.2.3 layout of Floatation [quiPl!Cfll 

The layout of floatation equipi;cit should be bastxf on thP. overall consider-a-

lions of the layouts of grinding, classification and conct.'f\lrale devaterinc. ?.nd t:opogra-

phy should also Le consid?.red. k.cording lo the perf onences of the floatation llaChineS. 

ttK> br,nks can be arranged horizontally or- ladcie-.-vise. Convenient re.a;. ·:'\l dosing, sal!IP Jing, 

t>PC!idling and lliisint.enance should be taken int.. '.ill ar.count. 

Tvo co:rk . iayc;uLo; are as fol lola'S : 

.. : . Thi ckt.>nt>r.-> and f i l tcrs are arranged <'.t the same bu i Id i ng and I inked vi th 

th~ r,rinding and floatation bui !ding for conv~ient. OPf~ration. This layout suits the sml i-

sizKJ concentrators viUr l1:s.•• c:on<"<~n1.r;1te tM:l.~I.. II r.an prnvcmt. fro~t.l>ite in hi•~h-r.old 

b> ThickeOC'rs arc· arranged in I.ht"' OPP.fl air and filtE?rs in a separate buildinr. 

near the thir.kcncrs. This layout is suitablP for t.hf> 11ediu11 to Jarr.c~izc!d concentrators 

with la~P. dialll'.~t.P.r 1.hic·kt?flf?r'S. 
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The tmderflov of the thickeners can flov by grayity into the filters or be 

Pl.lllPed into thell according to to:1QUaghy. 

1. 6 Process Instn.ent.at ion and f.ootro I 

A 1 thout;h Clt i na is alxnhnt in labour forct>S vi th l ov I abour pr ice. the Pl 0<~ 

autoaiat.alion in U-.e concentrators has been d?velaping rapidly in rer:ent years. The fol loving 

is the main re.asons. 

1.6.1 An OPliaizied st.able control of the Pl ocess can improve the enterprise 

~l and economic efficiency. for example. increasi!'ll s>nxiJCtion capacity. i~ing 

separal ion data. mLc i ng mere. and u I Li Ii ti~ cor.suapt ions. and lower labocr force re

qui n?11Cnts are al I possible by this F.anS. 

1.6.2 Ever increasingly COC1Plcx process at the Jarge~ized mil'l(S. 

1.6.3 China has made ever larger and betler CGUiPllC-'flls. 

I. 6 ..I 01eCk ins i nstn::ic:tts and cmtro l COl!IP()fle:lts vi th high precision and 

quality all BiP. in China. COllPUter's vioob applied. 

1.6.5 Technical people have n-e knov!~e of the process. l.alxxr force have 

been futher qua I i fied. 

The Pl occss aulolilation in Oiina today consists of bo types. CK.e is automtic 

testing and .. .asu:-ing. but vith aanual cootrol. The other is single-lror r.ot11?Uterized con-

trol of SOiie key processes or automlic control of aJlti-variablP-'>. They are as follows. 

1.6.5.1 PC-controlled interlcrling of <.o.plex pc-oces.c;es. 

1.6.5.2 On~treaa analyzers for metal e:rade .. .asuremcnts. 

1.6.5.3 Particle-sized DJnit.ors ( induding densiEter and flovineter ) for 

automatic control of the grindinc and classifying r.irniits. The a.i• is to obtain max. ca-

pacity or OPtimua particlc~ize. Control •?thod is cP.t.ermincd according to ore Pl"OPer-

ties. technical par"dacters of floot.ation pr~. !'.ei>aration data itnd prcrlJct. &.-heES. 
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1.6.5.4 Proportional c:asc:ade. W: ~trol SYSte. for controlling feed rate. 

floatation tank level. aeration. level of sand PUIP SUIP. PUllP rotation. PH value of floa-

talion. re;tg(~t msirg. SPeCial instruments. etc. The ai• is for a balanced stable control 

·. of 5tle>ial flows in the concen-trators. 

The c:mcentrators at the fankoo Lead-zinc Mine and the fan lbq Shan Copper-

Hine are a1mg I.hose vith the above autollation in Otina tomJ. 
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I. 1 . Design Reciuircetts of Main Auxi l lary S;iecial ities 

1.7.t Civil ~ir.eering 

The sain builrling materials are cement, san-i. stone and reinforcing steel. They 

should be available as locally C!S ?OSSible. The concentrator buildinr.s are mstb of brick 

and concrete stnr.ture. l.arge-sized equiparnls shocld be p:-ovicPj with reinf orcecl concrete 

fooodations. The investEnt of the building mnstn:ction for c:iediu• tn large concentrators 

usual b accounts for 15-30 t of the overall invest;ient. It is cliaractcri?.l!d vi th srall ca-

pital invest.?nl. conventional requirement.<> f <r construction temnnlogy and equipment. 

t.7.2 Pcwer Suply 

Attention to the a<bption of ~-savi~ te6:iology and equiPE?nt. Con.ii-

ch-at ion of the n-xtive ~ compensation. ~ius t~ la:-ge concentrators are supplied 

through the local paver netwodc. The first-class ~ ic-.ad is suppl i£~ through 1.huble-

lOOP or self supply pOVP.r" plant. Distribution vol~e is l&'l v. VoltaRe of larr,e W>tors 

f <r crushing and grindinc aperations is 3f0) v or 6003 v. Based on concent.""ator sizes and 

processes, the in.c;tal led rapacity is alJOU:. 50-<iO kviliOJIJ t/y. 

t.7.3 ~ater Supply 

Attention lo water saving, use of the redrc-Jlated ... oter and waste water trea-

t.ment. Metfom lo lanre Ctllr.entralors usually havP a water cms!l!!;\t!on of .J-5 m3/t. The re-

circulatt.-d water is requirr-d to acco"Jnt fo:- iO : of tile 0·1,~:-<?l I ""t('f" consU111Ption. 
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1. 8 T cchn ica I f.ccrm ics and f.rg i ooer i ~ Econm i c:s 

1.8. I Technical E.."MOllics 

Tne evaluation of technical econoclics dP..als vith the anal:rsis of invest».?nt 

result_.;; vhich is the 110St ic:;><r.tant for investors. 

The evalluationGo\-ers the following : overall anal:rsis of techoo-a"OOOmic 

targets. co.par ison of a in design pr<>P053 I • surve) and ana lyS is of mann i rg and pnxb:t ion 

efficiency. capital invesb!ent. worlcirg capital. prociJction cost. proch:t price. invest.ent 

pay-back ability. concentrator constra:tion results. market situation. etc. Ang them. 

cmparison of main de5ign ~ls takes the llOSt ir.;iortanl place. The main msign pro-

posa)s are classified into two ~~ts : gere'<ll i:.-rorosal and si>ecialized proposal. The 

general propos31 covers the fol loving : teclmical level. structure and prociJction layout 

of the conceritrat.or. la).Y.Jt of ult.! I ities and auxi ! I iarie..c;. princioal tJ.sien proposals. 

( such as proposa I for ccreent.-alor s i 7.e. concent rat.or site, process fl <*Sheet. s>ro<iict 

rarge. etc. ) Al I these ar.stit::te the technical fra~ for concentrator construction 

and play a key role in its futu.""e ECOOOllY. h speciali?.ed propos.-,) is highy SPECializ.ed. 

The precise and rel fable coc;>arisoo of t.Jie tY.> proposals is a <kisive factor in the whole 

b!Chno-econozic evaluation :rJttl i~y. 

;\ tedino-econooic e·1aluation is carrif.'d out bac;ed on the current price and fi-

nancial SJStP-11 ;:nd in viev of ir.;-::t and ootp:::. T~ o-~thods <1re crl;rt.cd. For the static 

method. time factor is not r1?t2:-o~. ~'hi le f cr. the cfvn;1mic met.hod, t.he influence of the 

construction pro.iect in !.he ernno;iral I if e tire has to be rer.arch.I. The lwo methods are 

generally COllbinr.c! in OlP. OP.sign lo ensurr· the re! i<.hi I ity and risk-r~istance of an econ-

no11ic evaluation. 

llr.nl and evaluate the investcw>nt results. Th-> buQ:et cost serves BS a main basis for the 

construction organiz.ation l.o make a t.enOOr. It corn:ists of three fore> : totalhuckel. mr 

bitled bucket and ~P.t for indivicml proj~!.. Th'· first. t.vo ;trp preparP.d by ~i~irg 

emno.ics professional~ ;.nd th-> lilSt. onP by ~iirrr.rl" of inciiviciu;\) J>ro.ir.r.Lc;. 

-- 17 --



I 
·- .:__:::.-:-.: ·_-:--::-:. _._. __ :_-_..::.,;.~-:: ~--~-·-~:_-~~-· -- ' ... ..::.·=-=..::-- ----~-==:·.:::..:--=..::·· --

1.9 FnvininEnt Protection 

In the msign of lead-zinc •ines in Otina, Iida attention has been paid to en-

vironment protection. kccrding to relavant stipUl~tions in O.ina. POI lution control at 

the nev or IK>dified 11ine enterprises must be carried out at the same time as their 

&sign and constructim. And t.hey DJSt be pUt into aperatian at the same time too. Environ-

Ental protection covers the protection of envinemt from the harmful vaste _gas, waste 

vater. vaste resi<ile. \'ast.e gas refers to the dist-laden air fra. the ore crushirg. screening 

and transport. \:aste vat.er refers to the untreated flushirg water fro11 the process, the 
l . 

overflow and tai I val.er ; roa the thidrening POOd. accident pend in the sand .,_.., station. 

etc. Vaste resicbe -ref~ to the tailings f n>11 the concentrator. Jn the selection of the me-

I.hods of control ing !.he above '" inree lr:astes - priority should be given to those vi th rel ia-

ble technology and lov iatestaent. The foiloving outlines the environment protection situa-

tion in Oiina·s lcaa-zinc coocentrat.ors. 

The rust laden air from crushing and screening sections is Ptrified by dist-

removal exhauster and Sllr'8Jing SJSta. 

I. 9. 2 'laste \later Contro I 

Th~ waste vater free the cancentrator my be recycled for reuse to ndJce 

f rcsh vdter COOSU1Plion. sewage tn.at.ment and procb:tion cost. General b. lhe coocentrate 

overflow and suPernaLant from tai I irgs pond 113inb contain reagent rem ins. so they can be 

recydP.d. According t.o the requlations by environcient authorities, the recycled water from 

the l'll!V flotation plitnt shoald bP. up to iO ~ of thf, total water con.c;u.,tion. 

Tiie lrc-dl.lrnt ~t.hod for ciisr.har·K~<.I .. 7isl.e v.ilRr is drrcn<tinl oo the ty~ and 

~on tent of har:afu I con:sl i tueuts. 

sion-bearing waste vater. vhi le na!.ural pU~ifirat.ion, adsorption and purifir:;1tion with I i1e, 

blP..aC:hing Po'«ier anr.I daical rcagenL~ are used for rr.ar,cnt-br.ariOE v;r:;te water. Alkali-

chlorination. fp.S0,-1 imc purification, ari:;nrption and Mtiral puririr.itlion. are IJSM for 

-- 1~ --



- ·-·- -------- ----·------- ----------- ------.. -----.----~·-·~--- .. =.:::.:::::· =-.=-=-=--=--:::·.:==·--=---::: ::.· :=-~==~-~---=:,.::..~-:.~:::.::.:.::=:.:_::.:::..:=:;~--=- ---:----:. ~ ... 

eyanide-bearing waste water. Nabral pm-ification for cyanide-bearing vaste vater. 

Alkali-chlorination. F~-1 ime SU"ification. achxi>tion and nabral parifica-
I 

lion etc. are used for cyanide bear ins vaste tirater. lfa~I pm-ification of cyanide bearing . 
vaste waler in the tai I ings pond is often carried out :t>ecause of lov- cyanide constJ11Ption 

' f ram the Pl ocess and s•a 11 CN content in the ta i I vat.er.. According lo the i n<iistr ia I man i-

tnring results made at Hc:1igrong Lead-zinc Mine and Slmi.koushan Lead-zinc Mine. the cyanide 
; 

discharged to the tai I ings pond is disolved at a rate cf 15 % per daJ. the cyanide-bearing 
. 

vaste water is uP to disdage standard after stagnati0n in the tailings pond for some time. 

1.9.J TrealEnt of Tailings 

Besides traditional stock pil irs in the tailing pond. nev '-'3YS have been found 

out for general u~i I ization of tai lines accordirg to the ccnstnJCtion conditions of some 

aine and the i~t nallre of the tai I ings. 

1. 9. 3. 1 Tai lings Used as Underground Fi 11 i ngs 

The Fankou Lead-zinc Hine has sur.cessed in using fu II gra i n-s i;.e ta i Ii ngs as 

filling waterials vith annual redJCtion of BlllD'!Elll cost at RIB 26(XXX) ( 1988 price ).The 

managemit cost and capital investment for tailirgs pond is N.'<bced by over Rle 7mxm vith 

remarkable econo9ic efficierl'!J. 

1.9.3.2 Tailings Used as Building Materials 

The tailings in a •ine are ~ to Eke bricks .• resulting in 'ZP.-o discharge of 

the t.ai lings. A saving of capital invest.Ent for tai I ines pnncf and tai I ings transport systea 

is thus realized, and the bridt as 'y-prcxiact. The iOCOft? from brick-.1king is quite remarkable. 

1.9.3.3 Cycloned f..oarse Tailings I~ as Oa•-building Materials. This ~t.hod 

ran lo~ I.hi· firsl;>lagt~ cbi:a height vit.h a s."lving of <~;spit.al investll!!lll. 
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2. Design Procedres and lt?lhods for Lead-zinc Concentrators 

2.1 Design Proc:edres 

The basic~ fer the design of concentrat«S in O.ina covers several 

stages. such as plant-cmstroction survey. feasibility studY. s>n:li•inary design ( concep 

tual or basic a-sign ) and wrking <hvings 00sign ( final design or detail &?Sign). 

To the projects outside O.ina. the design organizations in O.ina viii offer 

good services accordirg to the design procecb-es and requins!llts at the international llarket. 

2.2 Design Method; 

Vith the devel<JPEnt of COllPUler software and har-dvare, the design level has ia-

proved. Coc:>uter-aided d:signs are carried out in smy Vc!:tS "ith an ilPr"OYed design quality 

and design soeed as we II as redx:ed labor int.ensi tJ of the designers. 

2.2.1 ~ti1il.l!d design ~ter Jll'QSrall 

I 

. 
For C>2Q>le. COllPUler prograg my be used for automatic calculations, proposal 

selections and autollatic chving fer. such SPeCicil ities as geolcigy, mining, &eneral layout. 
I 

! 
heating and civi I engineering. : . 

I 

2.2.2 Colsiuterized calculations and. statistics f eat...ing fast SPeeCf and high 

acur-dC)', geologic reserve calculations, civil engineering structure calculations, material 
. 

blaoce sheet calculations for grinding-floatation circuit. intal lalion project and working 

cravings btQet are some oxasples, 
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Prt Two 

f.oncentrat irc f.qu i PEnl in OI i na 

The aineral coocentration equiPEnt 11E11Uf acturer in O.ina today are capable to 

provide to the market various kinds of equipment needed by aine. They are also capable to 

prov id~ the equipment intal lat ion and mmi!:;sioning services, as vel I as COOSUIDbles supply 

on a lorg-ten basis. · 

1. Crush irc and Screening Machines 

The com>nlrused crushirc mchines include jav crusher, gyratorJ crusher, roller 

crusher and rone crusher. Conventional jav o-usher and jaw type fine crusher ( develaped in 

O.ina and has been PUl into pnxiJction in the late years ) are used in bo-stage crushirc 

circuit for ssal I to acdi~ized aines. Jay Cl"USfM!r, standard and short-head cone crushers, 

are often used in three-st;ge crushing circuit vhile the oratory crusher is generalJy used 

as coarse grinding equipamt for medium to large oPen-Pit •ines. 

The largest size of the .iav crusher in use is 1500 x 2100 a, and the largest 

oratory crusher 1600/231 •· f.one crusher is of t.tree types : the standard. the short-head . 
and the Ediua-sized, al I vi th hy<hlui ic I SPrirc '. SP.ttings. The largest size in use up to . 
nov is 2200 • in dia=cter. 

Recently. the following nev crushers have been deve)aped and put into c:omercial 

()Jlf'ration in r.h ina. 

Th is crushr.r is prov i ~-d vi th hycirau 1 i ~ over- I oad prol.P.Clor vh ich works :Jnder 

non-stop operating conditions. offering hit;her P.·~ui~t effid~n,.~. The larcest si7.e is 

500 ;.c 900 •. 

I. 2 ~JUb I ~"'!;vi ng Ja-,, Crusher 

The cru...Jw.r consisL'> nf Lwo swinr.in.~ j;1ws and c~'f>P c-rush ing challlbi~, vi t.h the 

adv:mt.;tges of large ~par.ity, IOWtT spreific f'ON"KY r.onsumpl.ion, longPr liner life ar.d higher 

crushing ratio. Jn addition. surh a crushc!f" ~i••I ifies rroces.c; by substituting secondary cru-

shing l.o rri&:.1r1 crushirtf.. lllf' largmt size llimufadurr.d is 400 >< 2il0 M. 
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1. 3 Gmdic Crusher 

I 

i 
I 
I 

I -
The crusher is used for pndJcing fi~ particle-size and good-shaped materials 

I 
I 

resulting in lover eneru '!OnSUll>tion for crushi~ and grinding section. The largest size 

manufactured at present is 2100 a in diameter. ; 

The screens ~ly used in O.ina are (,f several types SLic-.h as vibrating screen, 

stationary screen. revo I• ing screen. sieve bend;. = tromme 1 fine screen and probab i I i ty screen. 

Cktb vibrating screens are used in lhe lead-zinc c:oncentrator. ~Y have the follovi.ig fea-

b.res : 

J .3.1 Inertia Vibrating Screen 

The screen consists of the single-deck. the OOuble-deck. the seat and the St...~-

ded. It is or:tlY suited fer handling fine to mediursi7.ed aterials. Unifons feed is reauired. 

otherwise ~ing efficiency EY be affected negativP.ly. General b. the EXi- grain size 

of the feed is JOO •· the screen apertures ranging froa 6 to 40 •· 
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t.J.2 Self-f.enterirg Vibrating Screen 

The 5Cn.'ell has the advantages of simple construction. easy ad.iust.ent and opera-

tion. heavily-vibrated screen surface. little saterial clog-ups and high screening efficiency. 

Yet it is has the disadvantage of unsteady screening efficiency due to considerable influence 

of the ore feed fluctuatioo"'ls on the sc-.rcen acpl itu.-ir!. Al present. this screen is a'lStb used 

in the medium lo large-sized concentrator in China for screening fine to mediua materials. 

Screen 3P':?rlure ranges from 6 to 50 ai. 

1.3.J llcavrdity Vibrating ScreP..n 

The screen is robustly constructed and can withstand heavy impact load. It is 

used in the large concentrator for prescreming prior lo secondary crushing. Cieneralb the 

aaxiDJa feed sizr. is 400 m. Ser~ it;>ertUn?S rnnse from 10 to 100 IL'!!. 

1.3.4 Single-spindle Vibrat!ns Screen 

The screen runs along a round orbit, ~ith tlie advantages of si11>le construction, 

e.ac;y .:aintanance and high screening efficiency. It is suitP.d for the screening of fine t.o 

Ediursized materials. The largest feed size is 100 a and the screen apertm-e 6-50 •· 

1.3.5 Double-s:>indle Vibrating Screen 

The screen eperates on the principle of isorachous screening. It is suited for 

the <h/wet screening of fine fractions ( <25m ). It is characterized with less aperture 

clog-ups high throughPtJt. easy layout and sllial I floor si>ace. 
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2. frindinc ta:hines 

Various rod •ills. ball •ills and~ •ills are being used in the lead-

zinc aines in O.ina. A rod •ill feaeres a linear contact of grinding medium vith the ore. 

providing selective comainution vith relatively uniform Pf'OCb:t si?.e and less overground 

parlidcs. 

It has larger throughput than ball •ill of the saae size when used in coarse grin-

ding ( Pf'OCb:t size 1-3 • ). However it ·is less effic!t'!lt than the ball •ill of the same si?.e 

when used in fine grinding ( pnxiict size <0.5 • ). 

Up to now. the largest size of the rod aill available froa <ltina is • 3600><5400 •· 

the effective capacity 50 rand the tlroughput over 200 tlh per .achine. 

Ball ai I ls say be divided into grate-discharge and overflow. A grate-discharge 

aill is fitted vith grates at the discharge head. Jt.c; p0)p level is lower and helPS redlcing 

over-grinding of ore particles. thus discharging specified Pl"O<h:ts. The grinding efficiency 

is about 15 % hir.her than the overflow •i 11 of the saE size. The upper I i•it of the prod.Jct 

size is general b 0.2-0.3 •· It is normal b used for priaary grinding". 

The overflov ball aH I is characteriz.ed by hiKher overflow level. longer dwell . . 
tiae C1f the PtJIP in the •ill. finer PNXiJct size ( generally <0.2 • ) and small throughput 

per unit volume. It is general b used for the secari<:bry grinding and regrinding of the ai-

ddl ings in the two-st.age g-inding circuit. At Pre&nt. the manufacturers in tbina can suwly 

various sizes of ball ai lls up to • 3600 x Gml. including grate-discharge and overflow. 

The available volure per mar.hinE' is up to SS m3 and the throughpUt over 100 t/h. 

Th<· aut.or.eneou.~ mill is charaderized by small cru.. short dwell time of the par-

l k les in I.he • i 11 and large throughput. I l may OJ>(· rate wet or d--y. The vet autor.eneous • i II 

has the advantages of lower mergy con.c;umption. les.~ dust POI lulion and auxi I Jary cquiPlilent 

t.han thP. c!ry om~. ll is suit.1!<i for h:mcH inr, roarse on~ wilh high cnnt.P.nt of mud and 110istur~. 

and t.lu? crushing slagp 111.-iy bP. eliminated. Vertical mi 11 is a nev)y-~veloped fi~ grindinr. .,,,-

chine in the lat.e years. (t ha.~ t.hc advantages of large r.apacity. high efficiency, si111Ple con-

slrudion, smal I floor s~ &nd !es..-. r.apital invr.sl.111P.J1l. IL<> power consu11Ption is over 50 % 

lat1er than the conventional hori1.ont.1I hall •i 11. 
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3. Scparat:Qrs 

The rapid devclQPEnt of nev separators in the late years in Cllina has met the 

rr.quirements for design and equiPIBJt selection for diffirent ores. At present. the fol lovirg 

floatation aachine seriesr.s are available. 

J. I Sel f~ing ttthnic:al )y F.&itated Flotation K--icbine 

3.1.1 XJ-flolation Machine ( or A-flotation Machine ) 

This is a self-sucking mechanically agitated flotation machine vi th radiant ir 

pellers. It is for roughirg. scaverging and cleaning in the small to mediursized flotation 

plant. as veil as for cleaning in the large plant when le$ aeration is needed. The lan:est 

sire avai table fros the manufacturer is 5-8 m3 in effective eel l volume. 

3.-1.2 JJF ~ XJO-flotation Machines 

These ;achines have siailar constructions. JJF, a self-sucking mechanically agita-

ted sichine, consists of tvo series.es : the deep cell and shallow eel I. Ski ming is carried out 

al one side or two sides. 

Thr.'!Se machines feabre lower ~ con!".IJllPtion, smiler wear between the i1S>eller 

and stator. stronger agitation. larger air suction. 11>re freed:>n froa precipitation, stea-

dier pulp level and easier autoaation than XJ-c:achine. They are fit for roughing and scavenging 

in the Edium to Jarge-si?.ed flotation plant as a i.ypiral larp. flotation machine developed in 

the late years. 

Now, JJF & XJO-flotation machines have been videb used for the separation of 

Fe. Cu. Pb, Zn. S ainerals with &OOd results. The iargest effective cell volumes are 16.20 r 
and 38 a3 respectively. 

J. 1.3 SF-flotation ~hine 

The machine preserves the advant.agr.s of ~If-air-sucking and self-pulp-sucking 

of A-flotation machine. but: with thP. tencr.ncy to;,ards larger size. It has been seriated and 

widely used in .the aines in Oiina. 

3. 1.4 XJR- Rod~ped Flotation Machine 

The mine is self~jng and llP.Chaniraly-mtitated. with shallow cell, capable 
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to suck the pulp. It ~ the advantages of large aeration. strong agitation. good disPerSion 

of air bubbles. fast flotation rate. and lov POwer consumption. Jt is suited for handling 

coarse. free-ailling ores in ~II to medium-sized concentrators. The largest size available 

from the 119nuf acturer is 4 113 • 

3.2 Aerating Machanical ly-agitaled Flotation Machine 

3.2.1 OIF-il. >:JC-flotation ~ines 

These machines are characterized by corie~ped circulating crwa SY5tea. where 

PlJIP circulates upvai-ds in vertical direction. so as to fully susPend the particles in the 

cell bottoll. They are fit for roughing and sca~ing of coarse and ho..avy refractory complex 

ores. Aeration can be <.d.iusted. 

Q{f'-X and )(.JC-flotation J.l.achines have been seriated and used in tens of mines with 

good results. 1hf! largest sizi::s avai lahle from the canufacturer are respectively 14.4 113 and 

8 • 3 in effective eel I volume. 

3.2.2 BS-K type and Y.YF-type Flotation ~ines 

The machines share the advantages of aerating mecha'lical ly-agitated types, and 

have been vide)y tJ!.ied in inci:stry as large d~l 1 flotation machines. They are suited for 

the roughing and scavenging of thr? low-grade material vilh small SPeCific 6ravity. They allow 

for possible aeration ad.iuslllent. good air dispersion and easy automat.ion. The largest sizes 

avaible are 16 m3 and 39 m3 resper.tively. 

3.2.3 Flac;h Flotation Machine 
' i 

It. is a single eel I machine specially designed for " flash flotation ". The ina-

chine is fit for hand! ing unevenly-disseminated ores. r.oarse grinding produces part of I ibera-

ted coarse final concentrates or coarse concentrates. Two types are available from O.ina : SK-

0.7 type and SK-2.J type. 
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4. Dewater i ng Machines 

Tradi tiona I th ickenel'S and vacuum fi I ters are general b used as devatering m-
I 

chines. Up to nov. perpheral traction thickmers and center-d-iving thickeners are still 

videb used. Their sizes available from the 1anuf act.urer are • 1.8-20 • and 15-53 • respec-

tiveb. 

Recently there has been a rapid advance in high-efficiency thickeners. Various 

types have been devel<>Ped in the wrld. Otina has without exception vit.riessed great strides 

in this field. The throoghtput of this machine may be increased several tiaes or even over 

ten tiaes larger than trad~tional thickeners. This is <iJe to their unique feeding aided by 

floccu !ants. 

Several types of high-efficiency thickeners have been EctSS-pnxb:ed. They are the 

3.&a-diameter. 5.8m-diameter. 91-diameter. 12--diaaeter machines. "->Ilg thea. the 9a-diaaet.er 

machine designed by Changsha Design t. Research Institute of Non-ferrous Metallurgy has incor-

peraled the advantages of other types. Its .:any years of operation at the f'ankou Lead-zinc 

Hine has proved its excel lent thickening perfoniance. It has passed national evaluation and 

wn first-rate national prize in Oiina. 

Vacuum filters are mstb used as filtering machines. The following established 

vacuum filters are available from t.he mnuf~turer. 

4.1 Internal Drum Vacuum Filter 

This filter is 1nStb used for handling the coarse 111at'!riais vith great density 

and fast sett I ing rate. Five sizes are available. vi th their filtering areas ranging from 8 

4.2 External Dnm Vacuum Fi Iler 

The fillf>r is suited f~ filtering fine materials requiring lov-trater content of 

the filter rake. Ten sizes are available, wit.h their filtering arP . ..is ranging from 2 to 40 r. 

4.3 Folded-belt Filter 

The filter is 00st suited for fine and difficult-to-filter inat.erials because pre-

ssurP. and scraper are eliminated in the discharRe. Dischnrr;ing is carried out without blower 
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and Sil aper. el i•inating the riroblem of moisture increase in the filter cake b1 the returned 

vater fro11 the blO¥er. 11ree sizes are available. vith their filtering areas ranging fro11 1.7 

to 40 s2. 

4.4 fforizont.al Vacuum Belt Filter 

I 

ThP. filter has vide appl icalion vi th flexibl:e os>eration and control. i:ashing. 
I 
I 

<hing and discharging as veil as the filter cloth d?vel<>P-:!nt and correction can all be auto-

' 
mtical b controlled. ~tion is precise aru reliable. At s>resent. f 0tr sizes 3.-e available. 

vith their filtering areas raging from 2.5 to 23 • 2 • 

4.5 Disc Vacuum Filter 

The f ii ter. f eatm-es larger f i I ter i ng area· ( largest 120 • 2 ) • sm lier floor 

SPaCe and strorger adiorption than chm filter. It is suited for handing fine concentrates. 

Various Sizes are avaible from the manufacturer. viU1 their filtering araiS ranging froa 9 

Automatic filter press say be dh· ided into belt. plate and f rcme. chaS>er and 

contiooous. The new automatic plate and frame filter pres.~ revcloPed by O.ina has been vide-

ly used vith the advantages of high filtering efficiency and eas1 replacement of filter clo-

th. Beijing Research Institute of Mining & ~tal lurgy has develoPed seven sizes of ZVL-Au

tomatic Filter Press, vi th their filtering areas ranging from S t.o 25 • 2 • Shuikoushan Hine 

RurP.aU has d?veloped lhrf!e si7..es of SZY-autom:itic filter Jlrl!.<>s, vith thP.ir filtering areas 

ranging from 8 to 20 •2
• Wux i <ienera I Machinery 4orks sirodices t.hree sizes of BAJZ-Auto-

istlic Plate & Frame Filter Press, vith their filtering arf>as ranging from 15 t.o 30 m2 • 
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Note: f'b, Zn, f.u. Ss>. G ref P.rS to lead sulfide. zinc sulfidP.. mpper sulfidr., iron 

sulfide and gangue respectively. "r left top corner and right bottom corner 

refers to float.ablf'! 11inurals and unfloat.ablc •inerals r~icctively. l'bi/.n/G 

refors to Pb. bi pref err.nti2I flotation flovr.JM!et. 


