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SUMMARY

EYTRACTION AND REFINING OF POT.SH ORES IN T USSR'I-/

1.3, Ferm cltov

A11 Union Scientific .lescarch Inctitute on Halurgy
Us33n

The Sovict Union has some of the largest reserves in the world of raw materials for

the production of potamh fertilizers. There reserves orc cstimeted st 120,084 million

tonnen of crude meltn,

Noweda s, indu-trial production is concentrated ir throe fislds - tha Uppor Kame

field in the Urels, the Starobin fiald in DBrelorussia and the ficld along the Carpathians
in the Ukrainc.

In 1970, o totel of 33,184,000 tonnes was extracted, elmost ontirely from under-
ground mince. We also have the only open-cest potash ore mine in the world: its anmual
output is 590,000 tonnes and 1t i planned o ircrozse this to 1,250,000 tonnes per rear.

In underground mining, various modificutions of the roemeand-pillar method are
uscd, the resulting mineral loss being as lLigh as 10 to 50 per cent,

In she Starobin field, industrial-seale tests have been carried out on the improve-
ment of the room-and-piliar mcthod of mining by progressively supporting the roof of
the workings on tclescopie pillars, Using thio method, 1t hcs been possible to increase
the ratc¢ of extraction ot the deposite to 75 per coent.

1/ The views und opinions cxoresced in this paper are those of the author
and do not necesserily roflect the views of the secrctarict of UNIDO.
This documcnt has been reproduced without formal editing.
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There in o trend towards replocing tnc blesting mocthod of extracting potash orc by
mcchanizod processes.  fccordingly, the USSR hes developed gpecial combines, of which
therc arc now more than 150 1n speratinn in the mines. Sclf-propclled wesons and conveyor
belts arce used to transport the ore. The introduction of mechanized extraction and

modern mcans of transportction has helped to improve tnc toehnical and cconomic indices.

In 1908, ths Soviet Union become the largect producer of potash fertilizers in the
world. During that year, it sroduced 3.1 aillion tonnes of potassium oxide, while in
1770 it produced 4.'> million tonncs of which 0.) million tonnes werc cr-stellized
using the hot solution-crrstellization process, In 1371 it is »nl: aned to produce 1.5

million tonrcs of potassium oxide.

Tight potash complexes ore currontly in operctiorn in tae Joviet Union. Tn 1)7Y,
two complexen w.ich refinc potassium aulphate ores produced 270,000 tonnes of potussium

oxide in the form of chloride-~free potash fertilizers,

Another two potash complexes will be brought into operstion within the next five
yoars. By 1980 the production of potush fertilizers should reach 12.5 million tonnes

of potassium oxide.

Two busic technological methode for refinins crude potash cre used in the U381

flotction and hot solution-crystellizetion,

In the flotation method, pert of the elay is scparatcd from & slurry of the crushed
orc. Potessium concentrate is added to the aerated product which is then dricd after
thickcning and filtration. The clgy which hes already been scparated as o clayv-salt
slurry is treated bv hot countercurrent leeching and the hot golutions cre then cooled
in vacuum crystallizers. toarse-groined potassium chloride is being produced commerciall
by the flotation method at two potcsh complexes - the Second Beregniki end the Third

Soligorsk.

Ceonerally -known tochnological schemes and cquipment are used in the processing of
crude potash by the hot solution-cr) gtzllizotion process. As in the flotction process,
the cluyr-salt slurry is trected by hot countercurrcnt leoching and the not 1ljes cre
then cooled in vacuum cr; stcllizers. The une in both refining metaods of Lot counter-
current leaching of the clay-snlt slurry mesns thoat the final product contzins a conside:
cbly hipher proportion of potesh, The depree of extroction of prtash attained in flote~
tion plants is 80 to 85 per cent and in hot gsolution-crystallization plants « 90 to 92
per cent. It flotation plants, the finished product contains as much as )5 por cent

KC1 and st hot solution-cristallization plants as much as I8 per cent KCl.




or |

aerd

N

Plants have be-n planned and constructed for the extraction of various tyves, ¢rader

and applications of common szlt from the waste products of potash nlants.

L. comprehensive tecchnological schome for commerciel processing of pol:.minercl
potassium sulphate ores is beins nut into exccution in the deoposits wlong the Carna’uians.
The recently opened plant at Kalush is procducing chlorinn-free notesh fertilizers -
potassium sulphate and potasaiua—mhgneaium sulphcte, Fotassium-megnesium concentrates
are being prodiiced at the Stebnikovsk potasn complex.







The WSL's »etush industry dates Jrea the times of the Livet twe
five~yoor piuns ef uutisn.,d wosucey developnrnt, bigeovery of Vorkhue-
kanok petash depugit in 1905 ~ 1977 fovadshed ihe bazis foxr puttin: the
frept UBEBR's otiuch prownetion icellivy tote operativy iv Selikuusk in
tke year of 1634, Tham wos iellowsd by saquintiul cemaiseloning of ane=
ther proces=ing wlunt in berssuiti., The Great (atvietic Wur has subsidi-
zed the potivifies el putush tedustry which ratned Jts fwxther dcvelepe
womt duriag s posiver yesrya, The mese intencive develepment was marked
1n the last 10 - 15 vear s, In 1047 prasfuetien of ratosh fertilizers (ia
Lterng of the egunrvialent neatasoiun oxide) ained 2,7% willien tens and in
1070 totelied 5,33 wilidon 2a2is, a2 zompetzed te 025,000 {wns in 1937,

Bagturiis frem 100" (he USSKH holcs the firsi place in a werld
praduciion ef notussiws sulis, AL ureasent, ihe potasih bronch et USSR'e
geochionical indueitry in the welu suppl.arc of otush mutyients in this
sountry, furnishir alsu! 2 4 0 ot poin) Ledugldeas Yox o yoar of
197V it 1s alanmed {@ Jrorense the entnut wp te 1.4 uilljen tons z:zo oquw~
ivalent, un' 12 sheule reacit vot J:sa than 12.% ~11)ien tenz Ly i980,

At the vement, eight putush nrocevsing facillitiies Ineerperating
niso sines adjucenc te preceesiny, lants are opsrated in Lthe (5Sd. Twe
of these handle [elassiia sulfate nalvminernls, Ia 1970 their deliveries
cained 370,000 tevs af pelongiun oxide 1 Lhe fsrw of ouchleride ferti-
lizers, The rest ¢ codiuce potassinm vhlexide, Ve raige of produced e~
i{masiva fertilizors haes undersens, as cenpuared te 1765, beth gualitative
wid quantutive cheusecs Caring whe lant Cive yeors, bLusicelly at ithe ex-
innee 6f inecreased productien ai hrish-grade pmivients, This relates te
prodaotion of the pewely intreducel fertilivers, such as potassiuu sule
tate, potawoium ~ “usuesic odncent.ate nd jotash - mugnesio, lotassium
oliloride analyuting the hi host peiowsiun centent, prevails in this renge,




g spectfic guure weaoued nearly 47 % in sus {utal preductien of potas-
i, anits {a (250,

Vraductios of pale.siws farnilizers i conceatvaied ta tlivee ureas
«f budre petussium selts sowrsaces - the Urale (berezmir) and Selikersk),
vteloruueia and Ueraines che Piosd luo Gevesiis are repregented by gylvi-
nilog aend us Low raw untarial fer TUY oeoduesiton, Ukrainten depesits  Llur~

arsduced in tue ferm of ponchleride fertiiizers

ntat ;eiasuiom sullates
(patadih - annosin .{(.250&.!3;;;.*}0“, votussiuw suifate K,zSO" and relussium -
Gazlenic onceenbrnte}.

Recovacy el setassiun eres iy gqutie diffecens ae coupared te the
mindng practtoss a.plisd te sther pinerals denesiis, These jwouliarities
are goversed in tie firet piace by ihe eairvenwly high selubility «f petas-
iy uroe, tins the basiz requireuente hers te be islleved are Liw preven~
tion of watec und/er bhrine fieed tole rsmierpivuad workivis, The werld=goi-
ued experioussvitnesven hwarly 35 cases of fleau-iaspired loss of petosh
sine®, i sevural cases il wwek suly a4 few 'w2urs nnd in others 1l chews
ol decsdag oF ttws-coiwur Ly and exgsusive werk Jirentel npainst water
FIppe e,

iractinal experiame pveves thet the tistarce hetveen waler-bearing
vordzen wad straty overlaying top poiush Led (uiners call this distauce
0o the thichness wi wontest~sral) shomls he get iome tham 50 netres fo faci-
Litate maranised wate: lusuluivien,

At the game Line, e poue o pote sh depoa!y eitrucilen sheuld pre-
vice for stibitlily ot water-seul sirata durin, the cutiyve jexied of uine
explaltation, that wvans bori; 16 1o 50 ;eurs.

Adl Lhess requirenenis pavern preferantiul application of the ryeom
enad=piliar sothod o!f mining, wileh 8 cliaraotierized by low extractien of
the utneral, Wiere Gl va9n neied oxtly {ew crwcs wion Lie ore recovery
toom covmervial vccursacos wus hicler thom 30 {e 50 %, wnilst the receve-

ty from goolersical vesuurcese 1 wueh vare lawer,

Lovoe s duesrary 1o pelat eul that the ruew-and=pillar nethod of
miaing acqui es a 1niler ol avvantuazes, st as sale, eccmonical and o=
ficiort ex_ ldiletiur of 4 deponst,

Salt, reclis, vuspite of tlear Yoo stvewgth, attain hizh stabilivy,
which ensgures cxtraciian ol lavge velua g ef ore witheut propyping and at

a lov cost. In the e.ller buod, lew riren;ti- of sslt am! 1ts zeod stadility

foveur vechoandzivien 2 ove reduciion ant its havli e by wrans of the gelf-
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advaneed und convoyer irauspert, i.e. it stiuulates inireduction of e
nest pregressive piviug tecirnolegy ~ centivueus prevuctien,

btag the last few decaces teonnical rdvance in the freld of -9
pleitatton o pntubh ove Hepusiis vas - arrie! out in twe following GiFree~
tiens,

Pirstly, & greact muber of regoarch e ramnes were fulfiiiel to
different countries jp order to Lacreuse recovery of raw BaLeriu.e Jfh
mder;round, sluas thetr production ie extreuely low dus te a nwier of
Jrouliarities, 2z 1t Las heen zotl ,xevieusly,

Trble 1 sumaaxiues the nest widely used purauetres of the rees
and=pillur methwd of mistng ¢f potusstum arxue,

Tehte 4

Minesand-pillar extractien pavauetres for

¢ifferent potusl wines
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Investigntions of recevery less ocut down sern umndertaken te revesd
the cafnos of Loth phyrioal cudl ~schanical processes taking plaed tn g0~
elosioal sirato in the course of explottutien of xds with ihe hely; of
wouern nachinery.

Sene efforia to decraase ure lesces vere alse undertuleu ta the
directien of pucking carved ocut spaces in mioes, precuctien uste Wwiag
suppiied both as Ary and liquid veitia. ewever, ths questier of interes~
tion between pillars ad aokiag muteriul still has nel hesu stwited one
haustively,




i the Sevirl 'Ypden the noul gudcene in catting down those lesscs

Nk Juked e The aourme 4f expletietion of I Lad im Stacebin deposit,

e

Thaelpae 00 u rew aetiied ol wverburder senirel lies In decreasiuz the
dlrazies in eveciurdeh at (Lo e2.02 oi decreasing the width of pillars

woehel Losize; whew tae Lot s disimte; rune sraquully less oreuting ori-

T~

femil (vossuree Jp sverbugden, Lith teccvezes ¢ 1dtl of pillara (dewn ie
1.5 weira ), Uim reea oveyiusdey peinires gole wicte, and pillar gradually
dislatereales hwerecaing 10 widgth,

Meagirevents eviorwet with the Laly ol repets inscirucentatien has
wonely fadicaled Lhoi ot stuctin, neind the 3pasd i disinierration s
Pt endugh (w fe 10 e e day), Leivg them Fellowed hy the alixctpt de~
crease (down Lo V1 ub per rinv, .,

Cuerbarden goulroi wrovicm; far gradual lowerin:; ot overlaying
slrats site nlisble viliar: easures TUe=e ffiolency of ore ragevery frew
& bad,

The sscerd tynil of teohnico) sdvarce in recovery af petasnium ores
1t pepresented by Lhe futrecoier of rnechauize | rinlng insiead of drille
aod-blagt ethed ¢t vacnvery, M @ leisg LU pov the dvall-und-blast teel-
tlgant sl sern; ot howlogs of e vere vsed as alvssiosl metiods of mining,
Thaae ethade beve slvende exbousied thoip pereniiul pessibilities, s the
prodoction nbility & recsan ., copveinutly, the tateusity of predue-
tion vere lisated uy eoherticul propextiing of n soraper wirah, Thut 1is why
Rzt 00ualrios Luv® 200t i 8 veuhniauen waliatLion of 0re, .Lre, Liue mi-
wra) s du, reohungsolly - By meunt i & Wwiiey outior bar aund then 1L s
Warsported within the aive with he e Ly of pelf.pdveness nechanisms,

The USii's Letash iacustry preduciier facilities are srovided with
offir.ont uinevs nd avaus of vechoniocal liguapext, lew mavs-preduaed mi~
aers »f (K- tye nessess capmcity up te 100 tens ver hour, and ¢f M-10
type = un to 150 tone per heur, Nearly 120 minexr uachines ware umed in SSL'e
potash nutnes fn 1970 haviay exirasted mere ihaw 12 willisa tens of ore,

Apnliciaiion of nechantesd uetho o of raouvery has stinulated raise
of inbeur efiicioncy 1n petasi: mtuws, Ttus, for inatonce, im Storebin ba-
$1a wiuer nhere siecifie share of nechant.ed miring 3s the hizhast, labour
sflicianoy durin, the lagt Zive yoavs hos beei raizing approxinately hy

10 pov cant wumally and in 1970 equalled to 3,500 ten & year per one

werkex,




Applicition of ceavever Lianupert slenx ruln hauluge reads and
longwail werkings [instead of previeuassiy used rail heulore techntques)
has pesitively inftuennad ticivagd:  2f < ¢ 1. o0 otitoiercy,

Potussiuma ohicride 18 nreduce:l {r the WSsE with the "eln ol twe
baste toohielericel rocesmu - umthac of let dismolution of ore with
further crystallisation ef PoLlnslur ealtu, and wathed ot flotation,The
apecific shore ef flotaiier mtoselag clilevide tu ttn total preductiion
durin; the last Tive years }ue Inars .pe.l a8 ceitribated by the eperatioen
oi Seligorsk petash preduc<inn faci? it int, nher: 14 43 preduoced by sethed

ef Ilotation, Produciion of 1letatlor sotngston chloride gained i.24 mile

Tion tons of K,0 equivaiem., 1,8, 5% ' of Iig telal sreduotiem, in 19569,
seginning frm‘-l‘)?o the tneatfle shurs »f petassiuc chloride will inere-
Ase aven mors riue {¢ cewnlasionin: of anetler twe fintatien plants eof
"Uralicali” and *Gielerusskali” production faciliiies, Iotassium chloride
procuced with the help owf ianeluiion - crysiullization wethed contains
up te 9% % 22 Lhe basie substance, nheress flotation potassium chlerice
analvzos uy ts 5 G of this,

Basic requireumata of the consumier - agrienitnre - for the sinzle-
ceaponent fertilizors (and jotusaiw: chlerice 1s ene of these)uecessitate
productien of potstgium chloride in granular andG sacrccrystalline ferm,
“his problem is wolved fn the LSSR by inireductivn of tie uethed of fleta~
tlon using new, melernized PMotatien rnachinery and reaction resiues 1n
thr precdaction e1 macvecry.tulline conceatrute, Polash fertilizere predu-
eod with the help ¢l this nmetheddcs attain tmpreved asreohemical Lroper-
ties owing te the presence sl nicreelewents 1a natural wiueral, Amether
way is the preductiou ef macrecrysiclline retassiim chloride with the help
of speciol methed of crystallization iv het saturatec selutiens, The in-
asstrial scale prednctien of nccrderystalline potassiwe chleride at “Ural-
kali" and "Ulelerusskali® equals to ore than BGC »U000 tons annually,

Lethedr of jotussium ore heneficiatien vged ta Lhe USSH are anole~
gous to these exiatiing ‘n te scrld practice. llowever, otassium exes ef
nest USSR's depasits ns comnared te the ferecign enes, have asaveral wine-
vals dn thelr gentent (8ilvine, “auinite, lun,Leinite, pelyhalite, ete,)
and besides thnt, tiey exhilit raitirre Rigk ceaients af clayey adnixtures
\Sterobin deposit ares ~ uy to 10 5 and ware , Caruthian denesit ores -

= la~1t W and nere), These nLeou.raritier usafine Lhe complexity of ore pre-

cessin;,, in the receds of leusliciution of such ores biz quantities of




Leueiftetently serdioanied slaye: slurries uze formed «ith sequential in-
crasse dy Tegves, csunaer ek o F rrane w8, wle, Thos explolae aluwe iffe-
riove yeten o verdvery ¢f mtreastur Yeoe an orefy areductien facilities
2060t i by wiflecear. tachar .agicnl sehees, ihua, Tletatian nlants re-
covar G0-B% % whayoes Yot liseeliutinu~crystalltuovien fooflitics vecever
Wp Lo G002 w el are nalnnravuw asplbept,

Iiciciao of clare, iuriieon coctel ir netcesiua oren of all three
wrpdatien ot presea. Nwuing (Slarehin, Verlkuelw:gk aad Larpathian, has
recuired for Lhe fmoilimre advonreusnd ol grencasting technolesy and intensi-
2100 vedeuti¥io research and plie. w:uly cad induitricl trials, Im erder
ic 1nore.ge resevery of potasstur e the ore, there hus hees eloberated
nourw pathed onmnsiging lint saunta~carrent weshing ol elay-salt slurry
wiik {he subseguent vacmum eryatallizotion of liguers,

Imat us have a lock ot 4he tuochnalosy ¢f selvuinsral sulfate eres
processing.

Sulfute nelwisnernl ores of Carnuthlan depesits wre oharuclerized
Ty thalr instebiliiy in niveralagical and chewiegl coupesitien which st-
early cenplicolos fhe v nrovesstay, the buste ceupeamnis of salt couplex
ave ar feliaws: kalviie, ctlvine, lasgbetimits, polvhinlite, epsenite, ki~
aerite, anbydrite, halite a:d cluyey suuslaaces. uenpending ou presenoce
and gemponiiive rotls of rurerals 11 eve, 1. fu jessible to apply diffe-
rert schaues of nroecesnin, “echnwisgy. Vhus, precactien of petussium sul-
sui¢ alone necegsiloles proseace of free »ilvine in kainite in equinele-

calor quantity (o1 eddifjea ¢f potausing culeride te processed ere):

RCY ¢ MCL.Mm0, LI G+ By —me—em 5;250% . H{;Cl?‘ + (1)
I:aia"x.it%’t -

in ithe ceurse o precessiny ikaiuite net zcentaining free stilvine it is pe~
usllie te nreduve euly sheenite, as siipilated by the fellewing eyuatien:

EECL izo0. o310 + @~ mmee b, NS0 WJCHL0 + 1gCY, 4 ag (2)
2 } i ) P
fhoeenite

Par malavia'e scovpntag interrediate jesition helwseun these twe extreme
oaded periite ‘o preduue iwe uradvots - petossiw suiflate and ehaenite
i1n differeatl conpariiive rolles.

Potasriun culfate is a ui;hly effeciive nenchileride furm of a po-
tash fexriiiizar, Arcording te fuferuatien previded by a;recheaists, it is
receneided arienrtly foy tobrete, girope, ciirus, s well az fer petatee,

flox, houp. sunflewes, ifotaseluw avllate 19 aioticuble to any kind of meil,




sad priuarily te seils of dryins zenes, te;ding te salting, The seocend
pracduct of asuishing - sheemite. ir Xulla., wiiw faftor drying) welysiog
Apprexinately 31 ' ol potassiun cil2, ‘8 .7 (la gie calue, This ferm of
fertilisers 1s recemueraed for shiartdu-sernyit lve croos, ~s well agz fer
tese pesitively reaci iy to nacnesium (woees, poiutles, winter crens),
Applicatieon ol hatinugissia (paioshi~2azus.. i seeus te he leasible in are-
48 with sandy and seacs elayev £43ls oxhiilc iy stimlt.neous nead in both
petassirm and wasnesiu,

A new techuole, ical weoeie« of Carpat’ lax pelininerul sres ;nrocess-
ing 18 intreduced at Lalusha de, sttt at present, beins sabjected Lo extan=
sive triale ou industrial scale, Jaste pri-ciples o hiis schiewe are as
follews, hatural ers cuntaining atout 9, et atassius 15 subjected afler
preliminary reduction te & twe-z2icp het din.elutien with lijuer in dissel-
ving taenke, Nesulting veluiien orntuing kseintte, silvine, epseaite and
other readily seluble ainercls, Lungbeiniie, pelyhalite and halite are
practically taseluble uvnder ther: conditiens, If langbeinite and pelyhalt-
te present 1u wike-run ere 1n retuble nuuntiiies, then the residue obiai~
ned after het dissolutron shenld underge udditional treutment, e.r. seva=
vation, 0L liyuer sbtauined aftsr -lisselitien iy ceatamtnated with clayey
substances, contents ef which ir the mine-run ore syuals te 15 % und mere,
Clarification of this liquer fv perforue? in Lerr settling tanks, leing
seelad downn, the clarified livuer nreduces *irstly crysiale of petansius
ochleride and secfuu chieride, aud ‘:0se of sf&u-nlte afterwards, The given
senuenoe of salts crystallization s unaseeptable, since seldicentary ohle-
rides will contaminate shweaiir ~ tie husic seaiproduct.

The cestuuiniiien is preveared by couversion of liquers, i1.e, by
adding 20 te 30 % by velume ef renversien lijuer saturatsd with sognesium
and potansiun sulfates less ohlevides (sulfate liguer) te the maim stream
of clarified liguer, Cenversisn liyuex 14 nbtained im the course of shee-
nite rreduciion freu petussiiu sulfate, describved !wluw fn details, Cen-

version is lilustrated by the 7ellowing reacijon:
2R01 ¢ 2hgud, 4 uq = mme Ko50, g GO0+ Mall, + ag (3)
Mimed 1iqguer {(alarified ui’ suliate) ts then ceeled in vasuum crys-

‘tallizatien unit down s +20°0. Wesultuni .leentits pulp 1s filtered after

prelininary thickeuinug. Damp sheenite i3 the: decouposed with water te

ebtain petcasiua sulfate. As 4 rule, eulv a part of shosutte alitalied du-




rley wa cvols 13 decospesel, deme uuwmutity ef it sheuld aiways be reme-
et Pt the cveie 1B ‘he form 27 & Yiuislad preiuct. Quantity eof sheeni-
ta 12 ue roweved in Jetemrived! lwnsuding ea the ciwpesivien ef preecssed
ere oat Blitul e Whe orecesr o f o ds e mYMale wraduction Trea sneanl-

te §8 3 Pations;

1?594. LSy, (LI e s e G VR ﬂgaﬂu <« afg (%)

Sugeniie ueesasasiilen rasviie 3r altaimng setassium sullate as
the Vinishrd arecuct aeavated iver 1igsers la cenirifugals, and liquers
~oenled to the hed 115007 we.tatLisy bidp, ns mentisnyd above. Thickened
rlejeg-ant-galts sitoe ahicina’ oftor clervifxcav.en ol sl liquer in Derr
set il tapka j¢ thes tyreas®e-ped 1o ccamercurrenty uait fer washing,
Leuatarcrrect wagh s glanizes Yuse 6. pofassius with slimes, Vashing
dasior, bedw; nixen WiLh rlounits aeller liquar, fcrs;: disscvliutien liqu?r
aad IR o9TYe Jicsaelutien,

Phe veustian of shoanite nreduciiva (1) 1% accennantec Ly iselatien
0 the syulasieoulrr cuaktaty af wesnesiun chloride, amd sencentration of

(L ratier o veg.rsulated sother 1ijoer weuld tucrsuss continueusly te

Glnorch Mnnlly dhe pueger dovelopuent ol o process, Jhus, in erder te ngine-

fuiu constant concentralien o wazncrium chlerice in u system, a certained
st sl Lather ligaer fs centinueraly rvageverad, Usth peiessiuu and angns~
Vi ord reoavered frew sarplis shesnilce ligusr at the evaperatlea step,
V4, racyelad than tae: iuie the jrescss n the form of a re-called arti-
Golni or svatheldn wrinite, Tur seneeutrated pasjnesium chloride liquer 1is
wecd as raw aaterini dm the peedectien ol puynesp ecentuining praducts,

Tois newely intreduced chmniey telhinelagicul soheme snsuras preces~
t1, of Carpathian peifmiveral wres to meduce a uwaber of vather valuable
crosneie, guch as pelassing sulisie, petagh-ragnesia, potassiun chleride,
sedtem ml “ete ) came reinl wagnes b Jhloricae Mgueci,

i parailet with zeac vorks do the tigreveiont of pelash ores pro-
reevgng techualogy, s warwer el sutantiliic uind ressarol werss 1s uaderta~
v Le edabierats Jre petlels of senaruiing cluyey asnixtures {ron eres,
at tell as 2ther rew rethcsa of ave Lapuf{fcelotien, Uaa eof {hie west perspec-
.06 Jivectlena i ves'indn; of oren witii Migh ecntents of cluyey sliues,
1o ceiecitive recnetien ¢f ova vitl sevesaint sl ef large-gize fractiens

St v lovoet part of Lhepo sllwas,




Ubhvutiied wastes were lestsn sxoserieutally us uucure salts fer Jdife
Torent scils, Jeuwonsi~it 1 wartiove cravris will sape crapt, apdldeation
of dry netlods of lexlduli:, will slapiif{y operotiong 3 alive orecessiu’,
nrevidin: L the sane tive fux 20Troliv) solvieg ef u px blem couuerusd 1n
sterinz the liguicd s1tmes,

Jhere ilave been ale.® wourrinkan exiensive ‘nv stiratiens tn the ele-
cirfoal bepeficintien ef pelarsium eres iv tve Jellsvisg dirsctions, First -
19 o direct rrednctien of the [iuishad arecuct, la.s, recucad silvintle ore
14 heated, el st diunscusty bocased witn reqrente of bengeue--sullonic
actd type, and tisu transfogved inle un eie.lvie nejpavater, in Lthe course
of heatir. anu trunsporiating minevels oug are apnosile Lribechur,dy, In
the hi‘h velicre field tosse wirsrcle Jdevinim from tue directien ol verla-
aol drop in auceriance willi the aigzh aal velue el o ehar.s aequired, Sevi-
dpdustrial scele LeneTiolavien of milvintie or~ coutaiolag 27 te 29 % of
petoseiun chleride and 2 to 3} % of sussiutle residve, ;rodiced the concen-
trate analyzin, 70 te U7 1 of petussiw:' chleviide, iiecevery of potassium
ehlsrice inte the asmaept=ai® zaludd 93 %, The secend cipectienr = 1s the
elect:;ica) beneficialior of ore prier te six flotation, ilern, Lefors hatng
trausferred to electriusl senurattna, the cre 's subjected te a special
kind of heul treaiing resulitn: in artificiatl, oreuled ltiference in olec-
tric cenductivity etweas the fuselubls res.ine and the potogh rniverals,
After sreliminary heat trectieut e ere is sent inte Jmw corean-electrie
senarater, Carpathiam pelyniusisl ores contulatng iJ te 14 % ol inseluble
residue srecnced 11nal of 3 we u w laeesulle resiune cenveails, being pro=-
cessed by the same -elled., Lesiiuln, of gilvioile are sentaiutug 7 to 8
of inseluble residue und 20,0 % of yotasstum chinitlue guve bheneficlated
product 2f 2 « 2.5 ' invdlille iesidun centenly, rherens he cesuliant
sliwe centaine. +% Lo 30 . af residue,

The anovecaild amethecs are extanslively lested nt prescat on u pilete
fuduetr-al scalc prier tc {heiv forihceuin; gpplicution durin, recenstruc-

sop of mowe oxistiu: am' newelv urejanted jvuash _recuutieu fecilittes,

Werkiuz eut i ile pecepastive teuhisle liel schexes for beth silvi-
nite end peiymineial oizs witin inih contrnie o! cl.vay »llues will previde
for the were alficient cenplax rfeusw, tisn of thw fuitiul rew vatcrials,

In acoericane wiih iaess scisms i~ ore 15 redieed ina selective

ranper and 18 dry olusuiftsd Lher with the tw1n of high {recivacy -creens,




Cverfles ia desliued and toausferred ia clesed cyele fletatiom, whoreas
anuec flew Sncluding buee . vaniities of sluyey slines is sent te hot dis-
seliiton wal crystellizotiva,

Separate eyorin, of rewurn setne: liquers prevents transfer of fle-
vation vegpents inte ciselutisn und cryzswaliization seclion, which ensu-
vas sraduation of hlgh-gzvude “alle salt nd nore other products, Ulilize-
tivu of the cewbized sbhbheaes lfer revessiry ol potlassiwa sres provides for
ne Loble inercase in thn rocevery of valable ganponeuts freu ere and imp-
revay ecotsuy of techmolanice! precesscs ot polasn preduction fucilities,

The veunined achene o7 are ruessaing (Jer exanple, processiug of
silvinit: ores, denopcicalor a nusier of advantuges us coupared hoth to
Pletatien an<d liad fsselniion anu orystallisatiion nethods, The basto ade
vantoweg here are n3 fellows:

~ Rhe entire quantitr of the fiutshed preduct is released in macre-
ervgtalline feeu, Lxelustorn «f the fue=grainsd concentrate zranulatien
wrovides fex euntiin: ‘cwwu bath the selfccet o & finished preduct and the
«aplial investients fov cvustructina, Besives thai, 1t is well Lknewn, as
the experionce of souwe fored o ilyme clso preas, thal jramnlation of fle-
votton metasstm chilorade s ciruracierized by lewer ecenenical zerits, as
com;iare’ to thase fmvclved e ravmiating the ervutallizitien petassiun
ctloricde;

= The nuve flciatiun oreccunre necgmsgitates oarryiny sut ef ¢ the-
raugh prelialaar desldaning o7 - - M0 2 orgeat thiekenin; of the sline
pusduet ani its oennlercuvrent washing, It still reegrires high comiumption

af o dejresggor rou enl;

- The nure flotatlon precedure axoludes the Joussibilitly ef table
salt predictlon;
-~ The pragadure a® kot ldiuselution wnd orrystallizutien providing
for {0 releage of iliv sutiro sraduel 1n Lhe mocrecrystalline ferm, will
regutie higlisy quantities of Lechuaiégictl «mitipoent te facilitate eontrel~
led vucuws crrstatlization: ’
- The upce.lie consrupticn ef slean pos ene auit of the releasol
Jruc el fecreases aluost hy twe tioes, as owwpared o the jpurely halurgle
grecedure, This ,sloys an fapsriast part io ucea with sheviened fuel halauce;
- The sua telal gecovery of ;aiﬂaaium chijoriia freu the ere is hi=-

~her thaw it veec.aa 4 ilotation procelare;




~ The conditisns of ore disselution ore 1rnreved -reatly owing te
the fine--ralnec Truetion {eed iu sl cdisselullon sentjen;

- Sepuratien ol ere ut the he twiin, ¢f 4 nrocess inte (we friuctierns
and {ransfer of the fine-ranined fractien euriches vith inselulle residue
{ahout 80 . ¢f the tetal quaintiiy) inte diasslutien sad erystellizatien
section, slertens Lhe foiul queniitly ef thicianers by sevaral tiues;

-~ Jefinile rafuuast ot erally Jepresser,

neslcen those meuliened aieve warys of {wuroveusuts iu petuth eres
heneficiatie.. technalegy and 1noveane of thv heuelicliatien effictengy, oll
cryativeclievis of the {aslitite will be directod for the next five years
to the improvewsni of fhe exisiing oqutment for petush gredustisy facili-
ties and elaberatien of technicul davu ceucerning the future consirucliien

and Jevelojuent of crushers Tor selective roductivn of cres, dissolving

7
tanks, orystallizers fo1 ventrelled crystallivatien, hylresepcraters for

deslining, thickeuers, slectrio szparuters with a eapucity o 20 tons per
hour and hi her, filteryg, sediuenialisn avd Lilterin: cenirifnals of high
capacity, hizh Trequency scrcens, eicu,

A zucber of weasures for fuiilev inproveueut of the preduct quality
ie JYamed alze,

Clese atteantion will be poid to selection of the new offective home-
nade Gepresser rousenis, collectors, hyurefebiiaters wund ceurulants, Leve-
lop.ieny of filterless dehyaration of cluyey sliwes with the application ef
cerrespending flaculanis 1v ene of a nunbar of planned directisns 1u tw-

taneifying {he orecesses of petesh ,precuctien,
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