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Tho Soviet Union has some of the largest reserves in tho world of raw materials far 

the production of potash fertilizers.    Theee reserves arc- estimated at lóó,08/1 million 

tonnes of crude salts. 

Nowadays,   industrial production is concentrated  ir three fiolds - the Upper Kami 

field in tho Urals,  the Starobin field in B? elorussia and the finid alon^ the Carpathian« 

in the Ukraine. 

In 1^)70, a total of 3% 184,000 tonnes was extracted,  almost entirely   from under- 

ground mines.    We also have the only open-cast potash oro aine in tho world*   ito annual 

output  ia 500,000 tonnes and it i: planned ;o increase this to 1,250,000 tonnes per year. 

In underground mining,  various modifications of the roo»«-and-pillar method are 

used,  the refluitine minora]  loss bein£ as high as  10 to 50 per cent. 

In ice Starobin field»   industrial-scale tests have been carried out on the iaprove- 

ment of the    room-end-pillar method of mining' by progressively supporting the roof of 

tho working on telescopic pillars.    Using thin method,   it has been possible to increase 

the rate   of extraction ol the depositi to T5 per cent. 

\j      The viewn and opinione exprcflrrd in this paper arc thoso of the author 
and do not necessarily reflect  the views of the secretariat of UNIDO. 
Thin document lias been reproduced without formal  editing. 
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Thrrc in a trend towards replacing tnc blantinf. method of extracting  potash ore by 
j      i      tu Tiqqiî hrq developed special combines,   of which mechanized procreaos..     Accordine b. (   the USS>î ht .s cteveiopea »^ 

there nrc no. moro t.„•  »0  in operan ir. tho »ino..     Sclf-propcUcd Won. and conveyor 

bri*, oro une, to tr,nnpcrt th.. ore.    The introduction of rehoused exaction and 

«dorn meanr. of tra„BPortation ha* helped to i^rovc the technical and economo indices. 

In  WA    -, ".evict Onion »-one the lorr«* producer of potash fertilizer* in tho 

world.     Deri*  thnt veer.   it. produced VI million tonne, of poUu.ii. oxide,   while in 

1,70 it produced 1.V. million ton.,«   of which 0. ) million tonnes were cr-ntalUacd 

usint the l«t „oluUon-cr..Btolli,otion prooe».    I« UN " " ¡*•* t0 •"*«"  "* 

million tonnf.s uf potassium oxide. 

tSifht potash complexes are currentV:   in operation in tao Soviet Union.     In 17/0, 

two campine V ich refi»« potrai«, sulphate oro, produced 770.000 tonnée of potassium 

oxide in the form of chlor ido-free potash fertilizers. 

Another two potash complex** will be brought into operation within the next five 

yearn. % 19&0 the production of potash fertilisers should reach 12.5 «illion tonne» 

of potassium oxide. 

Two basic technological methods for refining crude potash ero used in the USSBi 

flotation and hot solution-crystallization. 

In the flotation method, pert of the claj  is separated from a slurry of the crushed 

ore.    Potassium concentrate is added to the aerated product which is then dried after 

thickeninjr and filtration.    The clay which has airead* been separated as a classait 

.lurrv   is treated bv  hot countorcurrent leaching and the hot solutions are then cooled 

in vacuum crystallina.    Coarse-grained potassium chloride is beine, produced comercial! 

by the flotation method at two potash complexes - the Second Berczniki and the Third 

Solifor8k. 

Generali* known technological schemes and equipment are used in the processif of 

crude potash by tho hot Bolution-cr^ stall i «at ion process.    As in the flotation process, 

the cloy-«.it slurry   io treated by hot counterourrcnt leaching and the hot l;,cs are 

then cooled in vacuum metalli««*.    The un, in both refining methods of hot counter- 

current leaching of the oloy-sr.lt slurry mer.nn that the final product contains a considei 

ably hlirher proportion    f potash.    The decree of extraction of potash attained in flota- 

tion plants is 80 to 85 per cent and in hot solution-crystallization plants - 90 to 92 

per nent.    At flotation plante,  the finished product contains as much as 35 per cent 

KCl and at hot selution-cr>stallization plants as much as 98 per cent KCl. 



Plants have hern planned and constructed for the extraction of various tjpos,  frodeo 

and applications of common ne.lt from the waste products of potesh niants. 

A comprehensive technological scheme for commercial prococrîinf of poi,minerei 

potassium sulphate ores is beinf  put into execution in the deposits ¿¡lon^ the '-urna' Lions. 

The recently opened plant at K&lush is producing chlorine-free potash fortiliaero - 
potassium sulphate and potafssiuR-mcgnesiun sulphate,    PotasBiuw-mt^neoium concentrates 

aro heilig produced at the Stchnikovsk potash complex. 
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Th» JS-Sü'i» *v»tu»ii inwiatry úatntt   *r«a th*  tii»06 of t!\o  ttr*l too 

nvt>~yoor ¿ubtiA o? uuii<»u.¿i «Oi-urcy d*v«lopr><knt, })iawsv*vy of Yerfchiio- 

knraok ;*t¿!th d*»f.àsU   in lY~rj - 1<H*  fi»r¡íi*fto«> taf  lutala for putti»;: ti» 

í\riit WäSft's -otnch ;>n>iutttidK i'cfcilviy  ut» opex-otiow ¿» Solikuiiok In 

tho yoar of ItO-i« Thín mu iaiUwicl T>y »«»quintini oosaÎMolaniM,1; af <*«•• 

tho* proco»* in;; »„lajit  Ir« b«r*¿/ti*H » Xh# Gr*at  t'atriotU. ifur has •absidi-' 

¡eutì tb» rotivlf J«:* «f ¿»at^tu i«í!u*iry which *«in»'i it« fnvthor ;k-vtîop- 

ttoat avrils Ut« postt*tir yora-s» Xh« <a»t'<.  intouuBiw dovoltpmotit wat »arkort 

1» tho latt 10 - Vi yaz*.  Ir. l#>7 ¿•ro'.funU.ott of r**a»h fartlllsort (ia 

Une« tf ita» tCftt^veleni p« tata uni «ixld«) , atn«l 2.7r million tons cm¿ la 

1970 totßiltii '*.33 r il non t*u*, o*  sarajixisod to 025,000 Um in 1057 • 

Itagiatit!;; ir»« 3 9Í»" c»*o L'S&U fe»!«;» tíio  l'irti i>ldO* In a world 

produoUo» of potati ticj tali«. At vroaont,   i he potavi* braath •(* l&SIl't 

^«»chöuicai imluttry ¿r> tht ì»C,\U feu¿>r>l;**r a" ¿votati« nutrì »mit in thlt 

oouutry,  fu ni»Mr. ; «v-sir-   ?*$••? -r.fr.- *. *  t ?!.:•?  yr ¿udita, "or a yoar of 

1971 H i« ,»lonn-(ì to ircrons« *h<  fib^ut up to  :L.Í* ullUo» tont K..Q •qa- 

1 valait, an)! It fclituU* rete'-» >»ot, Hon than  <2.5 "il Moa tont by J.980. 

At the uea&iit, «*%hf. piatii •>ra>ú«b»iag faulllliot in«trp«rttlng 

nIto sino* adjucotu to prtútc«in^ ¿Jauta at* oporatod in tht Ï3SU. Tut 

of Utêiê haudtt polaaslia su Kai« palyninffralft»  ZA 1970 thoir dolivori«o 

¿aluoti J70,;*0'' to*« <tf pò tao«ita» c:Uúo  i:> the*  fsr» of i** nob 1er ici*  ferti- 

lizar», Tho root 6 ¿uoduuc» potoasiuc«   .hloii.la.  *u* ra¡i¿o «f ;>rwd»ictd ¡>t- 

Caasju.j  fértil l'-ior» hat uud«rf..«r», At c»»nvKirr<; to IC'6?, both ^nalitaiJvt 

ttïu1. qriaotutlvo chí>u.^.a ¿nr¿i¿; iht lusí   fJv% ytor«, iMtttotll/ at tht tío» 

¿<nnem oi* iuertated ^«»d'ioti«» ai hí.^h-i'.ra«!« a«tritntt« tUiu rol a too tt 

pruLt'jotion »f tht »«woly liít^oduwol fort:Ui«iort, í*u*sli at potatoi»» «ul- 

fiitot potattituu -  tu^boolc ooncímt.rtt» c>h«l jototh - aujnoKio. lo tust lu« 

ohlorldt analyv,!^ the hl-host jtttootl'un c«ntoat, ¿»rovailt 1» thit ron¿t« 



Ils »;>%uttií  ahiiìt rtaùMti nearly Qf vi in «uà» total production ai ¡w»t«»- 

«i..:s:. aaitr,  1'.:  Í9Í0, 

Irwfjííctlí;*-- ai ¿?É»ii...,;:!ur. ?«<rì'li.»*r*4  ir I?OXIJ« ìì*atad in three ureoa 

<-f bud?.© petateia» aeUs *c-:,u.ieaoe* - í.U   llrals  í'B«¿^J:»1M atul äeiikipefe;, 

»ifloni'jziiì, ßa«i Ukraine,  itir fi. rat í.so oe»*#»i.ta ne* re (>re atentad by aylvi- 

nlf.oii .J^C t» ti* row »•••«taiMai í'«>r NUI  prxJuoticrB. ukrainien iTapealt»    ¿tur- 

ni ah p«ta«0luM sulfata* ,>r:;duc«¡ií ¿n tíi«  fe«* o*1 a»nobJ»rio« ferUllaera 

(potaaU - ««»¿.'fieöttt íCá«^ ,I:í;¿04, i;at«(»9iufii BüUüU ^^ «^ F#ttt»«itti - 

K apeale <»«Hieeulratc¿.. 

¡Bacr/ary «F 4ifftû*«iun ©re» i&< q«tt« diffefeiu. a«* cet3i«:<re<l te tít» 

sa¿uin,% ;>r« tfcö« ;í.-í¡H«íÍ te alhar »liarais dirpeeJt*. Thee« paottHarltief 

<uve ßov*r*,#«J iti Ui»  firat pitan h-  ih« éii.tfttttly hi^n eeluMlity *f pttM- 

sl'12  urae, tin» xbm bvoii.: rofjuiíreueate ïier*»  te h«  teile;/*«! are U*e ?nv«H 

iloti aí water uní;/ar  i»rtn* :íleet¡  lula amier^iMtrnd workli^a. The werlci-Êfli- 

î»*?J «xp#rioi'4i*vitno;»u»it nu cori y 33 «¿a»«« «Í fleaù-inspirati loa» of petaalt 

sillet, lu »«v-'?raî  Cí.Iü«S il ¿.»o1» aui>' 4 few \evra t;uti lu <*thert* IL oli*va 

»tit tiec;i^«s ai." ttnii«'-«o;«vu^lj"i,. ùIU\ •xi;3:«&iv»  w»vk ¿f,reot€¿ n; ulnct water 

diputo-;/-, 

i*ractioai ©.-«¿ieri «ru. e ftv*e<a t.htt In© •«istar.je tfetvaea water*»bea.riKg 

::ori5í*iu uuf? »trata *>-«•rì.oyin:» Up potbah bacì (¡liitar» oall   thl« dletmice 

nu th« thlokiw.«3 #r •^ntïii-ai'oU *!.>MI.: b* »iat  I*>*»* tu«» 5û wetree ta iuel- 

11..tata ,/».•> armú «««i Udtvr  iuouluLian, 

Àt th^ aar»« tir«,  î,U* Hau« oí" pwUili «iapr»a;¿ «¿trucllea eheuìd pïa— 

vie« for »tikhility *>f water~*eu¿ strata dttriar. th* culive ¿jerieil af aine 

&X|.ialtatiou,  that •.;it>u«.j  ;Krk;l¿;  :0 t¿ iiO  ,uura« 

AU. thowt r«qy iraniani* pavería prefer*»tlul a¿»plieatiefi ai the »a*» 

end~piliar i«evhaii »I »iiiln,»,   » ;it*b Xa oïtnrrtottiriyaJ by low axtractlaa e£ 

the DIHííTUI.»  ****.-*• iiari ii«?*:i iwt»ii «vl.y faw cn^e-* w'ha« tììa are reoovary 

f*iiw oawacrvîlrtl acvurviu;»» waft hi;;!ser t.ï.oji lìV i* 5^ ä, whiiat the raeava- 

vy /roi» r:"if»l*':i4i*AÏ raa^avcvr í?- s.?ueí» U¡JJ« loisir. 

It tut.'-'i ;wt:«Mr.ury t» ^iat «ut íímt tha robü-^nd-^lllíiT aattwd af 

•íinng aat¡tii;a9 e» í.^^r *»i* aüvant^aa, au«¡: a» aui*af «.r nun leu 1 «tua af«- 

iioíaiit ax^léltatwr. of a «lc?oí,.»t. 

Salty rao'i3s  tüs-ií*«¡ ',-r ih«AI   i«a »itraa^tí», ûttain ht;;h »tablîlty, 

*hieh augurai cjitracUiij i-i lAV;¿t vai uà. e af ore witiiaat propping a«! at 

a lew coat. On t!>e 6.:,er l'j*,;, low ptr*»ctjti- af sslt aatl ita ¿«ad stability 

favour i «i,hía\iaa;;an  . " o.*» t«¿iucíioa atA  ita hat»lije  by u^one of tha aelf- 



** m 

ttdvauetd aaá coniroyor iraatport, ù«,  ii titiuulat*» inlrotìwotlfH of Mä 

ngs.t pro¿.ro*t.l<rts Dlüia¿ t«c¡ nolo&/ - oontiuifeu« production« 

ÏRivla^; tho lnafc f**; tinaco« tooimiofei sidvanoe in f.bo  îiol»! of *"*• 

plantation oT potiiiih o?« ¡topealt* r«o    on it,! <mt i» two  foll»wlftt *!§•»• 

tlont, 

Pirfctly, 6 ¿¿rotti »iibiber «*f roteurüh iii.'oj.rrtHinoo poro  fulfill*! H> 

dlfioroni  centric-  ir i#«î*r to   iucrsu*» rooovery of ra» aattfit»** *#••» 

tutlor^rouud, 0.11100 then pi »auction it txtr*»a«ly i«w «lu« i« 11 a#wl*f •># 

¿«aullarItto», «ss it U*o boou &oU ¿rovlously» 

Tu bit 1 su*iuti^#* ih» M*»1 wU'"i\ esca pu¿m*t,w*9 »f ih» puf 

ur-ó-pllluj' aotïiod of dialog cf pottí<*»itm -»iti». 

7ililt A 

Uiîw-ttïiil-pîllor oxtractlot» parauetrt« for 

¿lf fort ni potuti i mìmm 

Mino «wlayi** Ifcpth of    J^fjymiff, •,.,,, .  •»* 
»trata rooks oxtroctUn, rt»o«       plUar ti 

¡¡•Ukaask r»ok~*«lt 2f>0 15           .1.2 Ü 

Keluolia «ûHy oluy ¿f>0 12              6 Jt 

r.luokouí (6M0 oulty «Uy ?0©~AOO 10             5 W 

lit «f B«rt3- 
uíki (Ali fa»4) r«ck-s«lt H 12 Ü 

Suli'orsk reek-salt dáfcroat y* *ae»ü* fMMI 
«»«ft«*«»--.«»*-tr*.a« s«:-ir.»a»tnK'*¡3a:« ai. •••• .•»•»»«esa;,.*»*««•«»»•»-••saswa-nrür'.nr:»«»:««•   • 

tnrtatigfttlano oí r«eovety Has out down «or« umlortataMl t» 

th« «ffon*» of both pliTKioal «.n.i -voohoalual proc««ao« taktas ato** M gl 

•ìo-touì strato In th« oouro* «£ oxploitutio* o? bed» v/»U> tfe» holj. #? 

»ouorn aachinary• 

Sono ttffartQ to docraaso uro loaeao woro also mjtJartttkau in IM 

(liroctioB of put?icln¿¡ r-arvMi out #paoos in wi.aog, produciti«** '.*«•$* b»i4ft 

auppHed both 00 dry nati llqaltl i»o«Ha« UOWOVOT, tba   luootlor of 

tiou ùotwoon pillar« arni k.fìcki^ amtorlel «tlJl ha« not boon ttwil*ä 

hanotivoly. 



Híi6   :ii. 

fa ti*  3»vi.'t ripie:,  tli« r.»»irt  sueua** tn cutting tlcwb th(»aa  logica 

-kfíii í,. >u  ^niit  -i ax.,laií.cUoi. a;C ,1 Uri i» 3tarabia úapoiiit. 

Jcl;»Je oí  a j-.«v. ;i.*t¡¡C£? «í *w,rburù*:r.   wutrsl Ilea ir, U«ertati»7 thtf 

*tr«>-;** IB avari.-unlah at  i he »v«;«» »i  daor»a*i:)S tht lyfdth of pillare 

U PUíI, c. «í£«, v.«,e*4 t;*   i¿t>-rs diaiatetrui.« ,;rc,<ïuulîy last or* ¿.Uns eri- 

••^»1  t ;oí,&a.rov ir, ^verinu-Uaa,. til*  ¡!«cr»Miv!  ï-idtli ©f piDora  (da»» ta 

l.,> win), t\m ra«ia o*Pì-;»urtfaa iw.iv.jr*- aUa *ti,tt, and pillar gravelly 

<HalAt4£rntt* innr*i.:i>-\g in vjcltfu. 

Mawtrautata •;,•?'/© «*t; vitìi tha V.l¿ ©r r#eet# instruis» utaiiaa lia« 

uiro9lf i Nicolai! the;, al. «turtln;, THííV.í  Un 34-*iaU ci diaiau-pratlaa 1« 

li »ai« •-.natigli <u> te  lü IM ^r day)» l-«ii-£ th*a  fallarad hy  tha abrupt da* 
craast   l«Ìo«n t* 1  un par .-i::»; „ 

Otf*rbitr<ì«n «a:sir»i xavititn,; far ¿roditi  lawarin:; of avallarli« 

«trat* ara» pliable piUar*,- aaanres TO'^-affioia-nay af ara ><a«ev«r<r  fra» 
a '»öd» 

The aacawi tvn&-\ of lanhaic&l udvci.ee it¿ racovary af patas«ina »ras 

•n- rapj-caautad by ilio la*r©*bt«.wl.ti; &f nachaote* î P:iiiing mattati of drill- 

aad~bioat .>*tb<N! rt  vao^vwry» Svs  ò lcÌJg tti;» IK»V UR> di-lll-aod-blaat taah- * 

niqn^K a«,.i *orn/jr fc«wUr.a ©f ci« »ara iraarì uà alvasioal aethads af »inlo« . 

?*»«« rjttud* hfct'e aìra«uìr *jrJU.ju*;«d il»ir patantial pasalMlltiaa, r« tha 

?r*duellai> abillt;.  ü r»4.*uQ   *n!t e*»*aqu.»utly t iht iai*usity al ¿redua» 

tioiî wr* lia,ta* hv B^lui'-iíoul peparti'* of lt «ornear winah» Taut  la why 

»«»et «otiatría» i.u?»  aew*;;..*u •.-•u^u*«.«** «.¿u ¿ctiau »f ara.  .Ära,  w¿a ai- 

uaxal  ta IîïI^ riaohti*j;aUy - by ««ans ».; o v«ii*r anttar 'bar «od than It la 

traî.-a^rturt «ühin the ai»« with J*  !^t¿J »f a.li'.iiüvwaad aaohamiama. 

T»i« UKii«» -jviAvh  i¿u'u«ítry proüu..-tUn fo*iliUa» ai* provided with 

• ffif¿ant Binas-a .uni n*aöa af u«c'Mctn1o*l iiau»p«it, lia« a**a~ps*duead ni- 

aara ai Hí-íí tyj»« paa«aa« öaji«ßity up te loo t*im ->©r hawr, ««d «f PB-10 

trpa - un te l',o Un* ?*v \^xlr4¡ Naatîy 120 ninur liaohtna» ware ttaad i» VBStt's 

finali «tur.-, in ly?o bivi«- axtr««Ud aai© tha» U uilllta ia&a af ara» 

Ap;i¿icnii->n of iiai:hanlua«[ uaiho 'a ai" r<»o«*very has atlaulatad raiaa 

*f iabaar afi'iciancy i.> pat.aaù ciiwi, îtiu*, fa-*-   inatanoa,  *a Storabi» ba- 

*i« j;.iua« *b*ï* «t:»«iiic aiî;,r-> üf t!achu«i;.a«î »ining H tha hiSh*att labour 

«fficiJixir Juri a.-, th* }.Mi   i±vm y%tirm \m!i bsêl. r€j,iBfi approxiaataly by 

10 4»av canî. u.imudly u»<ï lit Î0?0 w,ua!Ua to 3,500 t«tn a yaar par an« 
*t>rkav. 



Application of ceaveyer träniert aletg rula î^ul^e reade and 

lentil working« {ÎM.lîto,i „i preiriauesly .»ed rail heui«»^  technique.) 

«as positiv«;/  tnliaa.-weU   ti.cA-i.Mjr.-   -,f "e  J..i,tt.a  o!7iai»rtì,. 

Potassium olilcrtdc   ja .»riluce«!  1t   the us¿¿R «Jth t'i«  !ielp of tM 

baslo teehjeleíííoftl ¿rateaste - HÄt^0 gì hot diesolutten of are with 

farther cryaUU i-«tleu af ,»Ubiiu.i   *aliW|  aun «othcd of   flotatlea.The 

•peoifiv ehore  of fiatati«, potoaeiin cl.í.rW*   f« Un total  production 

during the i«»t  five yoärs lid. low-,,»«-! *, «eutrtlntert by  the eperaiian 

*i Sellers* patata produci«» facility, *h«rc   U i3 predueed by «ethed 

*f flotation.  ftrouaeUon af Jîetattor  pot neutro chloride gained  ¿.24 nil. 

Uen Un» «f l^O eaMvoie«:., I... 69 -¿ of u. t.laj  .reduotiea,   in 1969. 

üiginniag Treci  1973 the epaclfle «hare *f petase lue chloride will  incre- 

ase «ven »era dur te ceuwteeieninr. of another ture  fatati.» pinate ef 

"UrmlkaU" ami "Oie Unis ¿kali» piaductiea facilities. Potassi««» chloride 

precïaoea with the help »f .li.wi«ueii - orytiuilaetieu uethod oaatalaa 

up te 98 tf »f the basi« aubstonee, .*hc;*ee flotation petaeaiua ohlerlde 
analyzes up U  >*5 tf ef thi». 

Manic requireuauta of ihe oonaisaer - agriculture - fer the siagle- 

eeapeaent fertilizare (and potcieslia-t ctileri¿# le ene ef the «e) »eoe aitate 

production ef potassium chloride In granular unù aaernaryatalliae  fera. 

Uiia problea ia  »oived in   the ISSU by  Intreduotlun of V.w uethed ef flota- 

tion using Mw,  ostleralaed  fleta! lea mann ine »7 and reaction rer>iuee la 

tii« proddution el siacre crystal! ine canee ¿trate. peUsh fértil lxore preda- 

eed with the help ei till» netheáses aitala ienrevetl t^reoheaioal proper- 

ties ewlag te tha ^reseuce of niorea 1 «»#010 la naturai Binerai, Another 

way is the production ef »oorocrystalllne netaaaitea ahleride with the help 

ef speelol net hoc! of orjetallisatien la liei eaturetet selutieae. The in- 

dustrial scale production af accrecrya tal lino potaesiiu chloride at "Ural- 

kali" and "uiolarassZcali"  equals t© xnv than ÖÜC.QOO tone annually. 

tiethoilt af petuasiua ore bene fie latien ueed la the ÜS3B are annie- 

st» te thoee exlatlng in fio *erld proctlce. However, potaaalun ares ef 

met USSR's dene*Us na assured U  the f*r#ign one», have  »arerai aine- 

vale  In their oentenl  (olivine, kainite,  lun,;beinitet peiyhalite , oto.) 

and besides t!j»t, they exhibit r.Ah^c hi^h cedents af clayey adnixturee 

^.StnrobiB deposit «»res - uj<  to 10 £ auù aim, C^r.ittthiaa depeslt ares - 

- la-ln •„ on»? ware). The!,«  ^eou.iaritlrc ->fiue the complexity ef ere pre- 

ceseln-, in tli«  procese of  beaefloiatla» ef such ores hi^ ^uantitioe ef 



Augniti ot.*i\tly sofll;j«nt«fJ «Hya;'-«lurries a:«   í>ra*d  *tth sequa ni lai  In- 

Siv.ss«»  il* U.IISï,  J3'i::.¡r;\ i-c-j» ¿f r-a,^«- vo . »*to. îh-.s expie; las aise  cJ if fa- 

ri n/ rttííí .><"  rsív.v.ry 9»   ¡¡.jU-ulüt   'co«..' a« vrai«  irodiiotfea  faciliti«« 

»:i»ru;i»i,; br-  '.li?"t*/c-.i*. lucha*'..»»¿vicv.i  ?-e:>« IS-B.  *hu«,  flétala>n plant» re- 

co-«u   ¿0-65 rfi wh'»j-3£!«i hot .îi»«»i'jf ìcn.~v;rystttllt:>ii.ti*n fooiiitiee r«o«vir 

u,»   to  'íG-'X-  ,•• o.r vre*   <>o   :.^: »tfu  .IMPt»ut, 

I:tit.»8o of cìay*/ fcluriJ«K uî»rU .i  ir '«tcea»iiii «r«B of ali Hire» 

,¿r;*l)i4xñ ut ¡urajea    >u?jtn*  ££•'• taro Vin, VcrkneliWieis nu»l Carpathian)  hat 

tw;itirert fer Un  fni.ílr;r   i.ivcnt «««ni, «*:' ,jr«'jcí.r.i«£ lochnalef.y and iat«»»l- 

flrû ueivutti'ic r«s*aroh r.«J piiev  « ¡ait cud larliittricl tríale. Io ard«r 

ir   ii oi'-s .»#t re*»*v*»ry .>£ ¿intasi'*»a; i/xa th*; ara,  thar*  hus beau el abarata«! 

t. '.«*•* t aihoe* o*mpi'Jcin:; U»t aAu»>t«^c«rr*uL *matiiö£ of «lay-salt «lurry 

w.*«!' ih« «libseuiiant vnciui« cry nial ijUtot k»u »f liquor«. 

Imt us ha%'% a l*»©i ut  ih» tochnalasy «f ¿*lyiain«i»al aal fat« are« 

¿/rowtDlii^» 

Suîfttl» pelytUnsrnl f>r4»s «f Carrmthiun dapcsits fer« «haru«te>rll«d 

ey th»ir instabil ti;   in *.ii*»»ral«i,ic(vl aaù ohewinal coupa«li tau which «t~ 

ivu^ly o* «¿ili ci» l* s.  th«.r nr^a«fi«»tnr~.  Tht   Litote oaiöpeaints 0t «alt ooeiplax 

¿ire us  ?cll«v.»??: ku/j.uU«,  rl'lvin«,  laucos tutta, pelyhaltt«t «p^a^it«, ki- 

¿arltc, anhyArit«,  italit* *. à clayey stws»lincea . í* panditg on presone« 

unv 0»#c¡»OFi;ftí   rot.lo &f rvKera.U  it ere,   iv  i*<  ¡.ôsalble  to apply tllff»« 

r«-»l  a«;b*uos »f nn^cesr*!;^ l«ohiwii>ßy. Vhu», preùiuiian ef peiuaslua sul- 

±V«.# uHn» aaeessttaU? p^s^uni <*J  frc*«   »ilvl»® ia kainite  lis •quiiaol«- 

culur quantity \«r «ulditJa-i et" pataasin» euiorid« t# processati air«): 

EC1   t ÎÎCl.MsilO. .:il.0 + oq  ¡¿¿Su,.   * MsCl^ • aq (1) 
kftlüit*'» 

in ih# cpiraa «f ¡»rauf B*íü¿, kulnlta »et ö#nsioinln$ fr«« »llvli» it ti pa- 

ss IM* t« nr«ilu.i« anly ib*««it*, u» atinni utad by tha f«ll«win£ «quatlan: 

Rhfetrjlt© 

Pav wit^riii'i. «CCMJI;, 1«G i»i8vr<«dtatt   >faiti»r. ?>ai.waeiii the^a twa axtresa 

oat«•! paniti» ío ¿»rccuoo   ¡-wo  -jrn<.li>út.í - ¡-»ot^«»»!!».: sui fait and ßhaenita 

1o UlfCoì^iìt crtu-KiPtti*«.'» r.stlfcs« 

Poi.^icíw* '.ulfata  ie a í»4. ,hly ai'factlv» nano'ilariU«  form *f a pa- 

tttUM îavtiii»ar. An.iörvliu^ U   lufar-uttiai» .)r«vtu«0  Hy as;raoh«aist*,   it i« 

r*'-¿awtjai'.<'«o pru<r.r-ny fpv tobíico, ^*cp« , cM-r«a# u* wall oie far patata«, 

fK,x, haup. »unflaTrex-,   »'ata&t iuu dt*ir»ii*   t«» u..;¡licubl» to aay kiml «f «ail, 
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4mU prtuarlly to Mil* «?f drying aenos, tending U saHln£. The »eoond 

produot of tteui-iahiisg      «l«*iut*.   >r kuHj-v^tio Ufl.-r dry-lnç)   uuilyzlog 

»pprexiaately 31 -,; of ^»tARsiiiii.   •T!;'!»4 <O . r  ;!-e s^f    v.lue. This  fern «f 

fertilisers Is reeeaue'xiod far ?hler1dc->ser*»J1 iv# oro.ih     -.«» well  us  f#r 

tiiee« positively mqt-^ii  I» "wurnssi-.iR   Uocx-s,   ¡-'»tat«'«,   wil;tcr creye), 

»Application of kaiirja^iusitt (p»: ¡i«!i~,ía¿^.. »-i    soou? to  i>e   feasible  ia mi- 

js with sanely and tumlv c'ayey r-.jls  r,xhif.l < i;<- simultaneous n««d  in both 

potassica ùnti oof »OSí'W. 

A «er teehne laical t*.,,?«;;« of Carpai' lu« p«»li!3j«*ral «res ¿tro ees s- 

1»S 1» introduced at Kaluaha áei .sit at yjf «eut» beine subjected to exten- 

sivo trial« ou industrial KCGI*, ¿sialo pi i< eìples of ¿lila «diese ora na 

folleos, Katural ere fcunt&liiim   »¡»out {) ,   »i ^»tassimi ii subjected after 

prellalnary reductio» te a two-step het di««el «tier* with h¡wr ia dissol- 

ving tank». Resulting •»•luileu obtains biütt, silvjne, epsetalto and 

other readily soluble «inerzie, lanche lai te, pflyhullt« and halite are 

practically tnsoluble under lhes-> conditions«  If longue ini te and polyttall- 

te protoni  tu utse-ran ore In netublo) (¡«lunt-Hles, then the residue obtai- 

ned after hot dista iati ou sheuîi* undergo additional tt^ atoe ut, e.ç. sepa- 

ration, liai, liquor obtained aftsr '.lissel tìeu iu coatoainaUd with clayey 

•abatáneos, cat torto ei' which Ac the- aine-ru«! or« «quale to ID # und M re. 

Ciarlìi cat lor) of this liquor fu perforata in L»rr ««tiling tanks« «elaj 

ooelod down, tlie «lari(tod li.-uor produces firstly crystals of petansiua 

ohlerldo and »O'luu eiiierlde, and those of situoitlW afterwards, TUe giren 

seguendo of salts crystallization is uoaaeept¿¿ble, since seJiaentary «¡llo- 

ridos will contaminate  shoeait" - tit« has!« i>e»tprodur.t. 

îhe eentu:jiu;<i fen  ih pt-eve.u,oil by otiveríueci of   liqiiors,  i.e, by 

adding 20 to JO i» by voltino of ¿envárale'.» liquor saturated with ¡anones lus 

and potassi.« sulfates  loss ohlerides  (sulfa!«   liquor)  to the «aia stressi 

of clarified liquor« Uenvereien llttuer J* obtained im the course of shee- 

nlte ^reduction freu potassiuu sulfate, described Utlun  in details. Cen- 

rerslen is illustrated by the following reaction: 

2JSÍ1  • ¿X&Ms   4 uq ——.— |^S4>A«Ußäw,.6lLif  • UftGl,,  •  aq (3) 

MUttd liquor (clarified u i:' sul late)  is thea cooled m va© aus» crys- 

tallization unit down  ts   *20*d. iiesultun'«.  --'ic««ito pulp  is  filtered after 

prelialfuirr tliickeuliig» Daap shooiiitc  is thou d«CiOi.i^asod with water to 

obtain jietaaslua nul Tete.   \* «i nil« «  onlv o ,*art of shoenite abtaluod du- 
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ria«; u,â cyols  i* dacottx*»aJ» »a»« iiunutlly af it ahauld always ba «M- 

-f\ t -*tt tli« evtl« im 'L« for*, ¿r      *;tita'.».*d ¿»rviiiut» Quantity «f shaaui- 

ío   la  lit  r;m*vû  U> ¿«.tacii»*«.!  :¡»p**MÍin& *n tho o:»iß»»e*ltiaR «f praaessad 

*t'p aii-J CIäUI:";»  *>*  /ra'•*•>?   "* -••*.-   -«nr    ~M| -v.© ^ra.lWtlon  Croa sthajai- 

Ir  i¿¡ «»i ? filant; 

U,.ÌH/U     •• UgaC^   «• aq 

•j;i»*>ni.,«  we^j.jss.:!il»íi ?•**;*: l*<   ir M«tatnin.¡s   letaaaiup aalXuta as 

.h*»   M«l«*lKt4 .ijàiiti^t  sr <***«•. t*<i ¡'r»r 1 •*,.•}*• ri* ¿a o«u»rifusnl»f and litmars 

-H'pyol«d tô  Ü*«* h«; n.¡.i»\- wa-i.v»"u;<*/.» sc**», n# s««vi »nid alxvra , Thialianad 

'•l: jBj-uuû-isMi alla* abU'IïW oft;*- < ím-j fstra en ni1 lia l liquor i» Darr 

s^UlBf: lank«*  íc  ti«" trras^rrd U eo-aniareurrani uait  far waahing. 

* 6a;it*ri:;iir«¿t uauh:i\* tí •!;» Milito s H*s * •  pofaatflu» with alista». Vas! in^ 

UlUïr, t*iï¥, nix**!   «lt.n    loirtUî   antier Uquar,  t¿w,J diaaeiutieii Uqttar 

i,»«.! i.n ar*» i'ic.Ha-íntiaii, 

TI* r*aníUn ¿»f aheanlta  piWue4 i*.»  (1>  i» ooe«ai««iil«¿ by  ¿aalatlan 

M.   Ut«   ¿.(UJíísal^ou^-r i>«fet-j.tr «^ »««^»iu» uhlortda, a*t? oaucmtrotioB af 

íh«   latUr io r*o.t :ulat*d R»Uur llr-iar witttt'  lt*or*ai<t cjutinuattaly t« 

¿¡".»¿„••r'» i'lniUy Uà p^tat  «*í>\4.}o|M4#ut ai c piccata.  ÎTuis, i» ardar ta naia» 
á«ín cauíttuat c®no#atrali«n w»? Ai^netiuB oMoriua in u aystaa, t\ cartainad 

íHV'í. M' uith.ii-  luiwt   ib t«titUu«i'.3lv í#9i-v*r»d.   tiath pataaaiiiu and aiafiB»* 

**«*,* ar* r-eavarad fr©fc» aurpü-a sheau i te  Uquar ui th» araparatiati atap, 

Uí.M>, racyclid Ih*» %ac.- lulo  the ¡.i«**!«   in th« ?»m aî a f«-callad arti- 

Ií'JíAí »r »yutliatfo «finita,   Vu> o#ne«^tratad CA.^HASIIM «Marida liquar la 

Uü'Ií a« ï-aw watferjfti i» thi p^aduo.*.*«*» »»? r««f n««'ur> 06atainln»t ¡»rí>dnota# 

Tiiís nawaly infr«uuc?a c,n-/>.*:% t«^SuHilt»:;lo4.1 sohôM« miaurea pioc«a- 

111,   0«' Horiíathiaii 0p.i.f»ii:«B.rtil gras  to jW.^'luc*   a uaal»«r of rathar valuaWa 

¡.»•o'.Mct*.  iucí» a* iMiíii»*i»r¿ r.uiíuia, p^taSl'-Krisiintíia, potaaaiu?» cMarld«, 

--»t•*'t m «s*tír'pt??, o« »ra* r^i;*l iv-u^n^oi\vr <Ji'i>ri«-.o  Hqu*r.í, 

xa parut'.«1 viti; j?aia.- iï->rk* iu "Ui* ln^-i^vat ant of paiaah oras pra- 

.Ví" Jí./:   Uchualasr»  s* uui-ocr ©T g^a^-ilic a*n' rvoaoroíi warka iâ uadarta» 
v. -ti  ;.* li.ibcëtî úr/ cet'.cJ» oí satura tin;; clwyay a:?ai*;t;i£*«»  fron aras, 

ur,  i'«i.A as» .>t.h*v n»s i'«thc:;j *f »re  ?'f»ß« f Joi,it lo i.  ü.íí» «f the uast partpae- 

*-„.••* ¿iractlauA  iu .ks.» ir. Irà,; jf orí»» wUh hi^h ap«teut*> af clayay allues, 

'.i   o rvif>ctAv*  r-*.*uc'.*an ti' ero   will, ecvc^otí:   jal of large-tiza  fruotians 

canili ñ.^,  lcr-*-r purl of ih*to  isli«*'a» 
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ObfcuiìiOd WAS tau »eri*   i*yl3t<  »x;»»i•• ir:« *»t alï-y ü» untare «alt»  f«r dif- 

ferent  joil«*, .•'.«uotuií.-aM'-.;, \'>riUve   --"d-u-t   »»it*,   /»¿a»-  cay::, ;»4/)i ¿cation 

«f dry fi**! eus oT   'osi lui;;;, •«.(!  ul àpi l i ;•• c.vìry M J:J* a;  «li«*  j»r«u«»*¿iu. ',. 

X>i*»viùir«.-r   .1 il»«  «^ai*   fin«  f«r «Cv».:tl\ J  .»olvi^ «Í  u ¿JK  ble« c»»iu«r««<.!  in 

stari»«; th«   liquid *»1ìB»3» 

Vh«r* nave)  b««n al*« iu">urriak*tt exvanstve  'n*ì attratteti«  in the «le- 

ctrloal b#ii«fielatt«a «Î s>«ta**Ju» «r«a   i» tv»  ¡¡•lkwir.e. dirvotlanj« Plr»t - 

1» a üir*ct  rrc-iugti»« #í the  Í*ii'4.»;i;itì   iroiiucl.  ".«*",   "cf.ui.»d nilvinite »*r« 

i4 h«at<*<:, !*>lufe *U-r..\iun«e«»ty  Irci e^  »vitu *<4,;ent# «f b«niàei*e-»uif«»iic 

»eia iyi)«} ai.,! theu trùisfatted ini» -^ tU.irle »«.»arat»'-;   in i»u» ©«uri.» 

• f h*atiiì,   «iati tiwnsji3ì i4tl»*a sín«V4í)* ^.ij'ira üí>;.O»:í t<»  tr.ib«c'.u»r¿.,**.   la 

the hi-h veUuf.e  field t,»«« olr-fcrrlf d<? «"int«   »><:»• the dir«cti«»i» «f verti- 

cal drop in atiaenMAoet  »t'J» tu» «igu ,w-i v.* lue eí o ohar«.;-- aequir«d. i^i- 

iatotríal *uul«  b«n»íioi«i.i«i» if *1Uli»iL«   »r* tantalala* ¿7 te ¡Ä9 í »t 

petneeiuia «hltrid« surf 2 t« 3 £ «î tmeíutl« r*#idu«, ¡roduced the cen**»- 

irat« aualysln*. JO U ';*;  i «f petusaiw chiurlile. iì«o«vtry ut iiot&wBUm 

ehl*rid»   íBU  the atnoeiilrai* .xüla«*' 03 '«. Tie st-ceitd tlreotlen -  tu the 

•ieetrJeul   bttvfií-iatio.; o.f •»*» prior  to  >.u«  flotation.  iîtmt U*f»r<» b«tu¿ 

transferrec' to electrica depuratimi,  ih* er« i* «<u;»l«ct«JÜ te a «¿»«oial 

kind ef h««t trr.»itlns remalla:; iü «rUf*eiu!l¿  o»««.©d   Uíf«r«í¡o« in ol«e- 

tric oeiultictivilv !<ctttcea th«  luswlubl^  r«*^Mie and ti*«  pot^íh ¡%lu«r«is» 

Aft«r ¿relltainory i*ut treut¡.««t Jw ere  i* r*eni  late »trn» ceres» «el«otrU 

•enarater* Carpathian pelynlneiftl ore«  íaatül*itn¿ Ij te H í «1 InMlubl« 

r«8ldw« ;jrttínc«d itnal «f J  *• o ^ i.-wüufcU «nw» ©«nw-at», teAng ¡.ro- 

c«i8«d bj  th« uà*«   ^tUu.  Usllaiuí, «f f llwrlU  -EV. nenUiuiw  ? te 8 ',» 

of inseluble reaídne mû UO./ 5i •* ^ta&Jti*» cliliiia« g«v» b«a«ftclat«d 

predttot *t 2 • '¿.'j > HMUIU *«»i¿a«  ieute..U, t-li*r»«i   th«  »-»«'.tiUni 

9.1 lu» u«nialn«H. -*r' t«  >«>   - •* r«síd»i». 
Y!i« A'hovecdit! w«th»íi» <ir* exUn*lvely Csateil «t  .)r«í,eat on « ¿itl«t- 

induBtr'.uJ  «caie  ¿rier te  W.»Jr fnrthceain;-; a^ití^itieu   durin,; r«««i»atnie- 

tie» of seine ©xi&tiu^ am' n««e)» '*r«>^t«d 4awaah . r«   »uti«a fucUltt««. 

W«rkiuí- «ut «i'  íii* pe*c¡í*«j'ív«.   t*«l».*. «le.ici.1  «oh«»««  Ter b«th »llvi- 

att« twd 'io'yiatu«val  «»»• «ttn iú ^ coi.tftU ef ol,.y«y *liu*a will  previde 

fer ti« aoi^ «rfleient «enpUx ce«fcui«4 ti»n o^ t1-»  ü*Jtiul r«* Butctial». 

I» accerûuao«  »Uh í;*Sí- *ri:«»-?«r.   ^- er*-  i^ r^-ite.. In a »elective 

r-.HMier a:i.l i» .!vy olusotft*« ti>^ ^vtLh  thr  !•«!? of hi^h  freiM.a.icy   ,crr«n». 
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Cvorflo« i» doslluc.il fiuiU tx'hti»x^ry»ù io olautü ovni«  flotation, whores* 

¡mya,fl«t? iriclmìinr, but«» ..»autillo« • f a luyo y »ÜPWO«  is sent  te hot diu— 

«trillion üi.íl crystal! isati««,, 

&«í>ar*it*! O/OJíH^ of rotori* sotuer liquors prevents trans .for ff ti*» 

«.utioti t«aftOßta tniu tii:«'©luti3?t ¿od cx'ys tul ligation section, which «m*¿u- 

vos ;>rf»'.!uution of hl .^-¿rude   'allo &üli  „no car* other produots« Utiliza- 

ti «u ul the cei¡M.>¿.'»ú shhe.tos   Ter    r»o«ß» tr¿  o£ p*ta£*ittj3 »res provide«  fer 

ne tabi«  irioreu»« In in.-. roeavory of vuliûUl« am-i;)oueuts   from ere aful top- 

rpvj«,. «?«senouy ef tco'moU^ltft'  pracof'scs  at potash production   Fuciliti©«. 

Ih* voouim-d »cilene » ~ ere prfcco.aitv;  C?er oxanple, ¿>rooe«8lu¿ ef 

bilyinH: ores} denoii* trató? & nmlxi of aùvuKtas»*» us coapafed both to 

fiatatimi air! !i#t í!ls:!€»l!<iíon «at* cryytalli/.atioie /¡»thai!*» The Ima lo tttl- 

V0«t4>*«« !ior* are es fellow*: 

- %h« «nur* 'luanttt - of i,te fitiishoù pu«>duci  i« 1*0 leased la aaero- 

«rrytnlllne  f*n-i. Kxclufilor» «f tl»e  fií.o-g-xaí.vsd concentrate ¿r until alien 

;.revitie* fer *mtii}>¿   *&wu bet-h ti*e s*Ifc£>et ef t< finished praduet an<! the 

• apUítl lnvodt: «nts fer eausti. u*;t i.i»u. Beeide» thai., It la «roll known, a* 

the #xti*r¿o:-.co >»f ooiae  farei;;r>  Urna also preves„ that ¿ruimlatiou of fle- 

wtton potass I'm chlos lu* lu ci-aracteriaca üy lewor econetaleal ¿erits, aft 

ctsnirtt' ta thon« ímrclvod IB ¿;r«ùml'ìttrv; th* or«iitnllÌ:*J Jon ¿tetassiue 

chloride; 

- Hi« pur«*  flctatlM» -.u-eocutire neoasxtate» oat*ryia¿r »ut of a tho- 

r-ju^h ¡iretimí.iary dv¿lt.iiu¿ •*. ? %--   » Kh .*.,•;..-•!.;.:,oa*. Uiie:;«tiii j ef the alia* 

pvoiluut'unii ita owm 1er current »vashíttf,.  It still reqMires hi^h ceftuuaptien 

of o depressor c*u «tit; 

- "i*he ni¿re flvtátlJí» procedure e¿tolu£er¡ the ^os&lMliiy of tabi« 

»alt i*ivu teilen; 

- The  pj-46A4lt.ro of hol  dl^eelatían tint! orystulllsuitlegi providing; 

far i i .e reloue« of lita âutlru product le tho «ocrooryntollino  fon», will 

r«t{ul{« hl^mr qaciiitltios of  iP!c!tneiftt,lt 11 vntuyaont to  foo ill tato oenirtl« 

1#<\ vftcuuw ci-yai uUiaatlan; 

- Th« spec i Tin co!;j«-.tJj-.tt;'U «f Rt#an pov ona tmit oi" th« reloaso«! 

¿ir«¿ UH fiacre «or s «l^i.-üt. My t**» tl.jos, as o&w^íirntf  te tí¡o purely halurglc 

4iroc«ílur». This ,iloy«î ^n i¡a¿j3ria;iL part  IB urea witli ohorteiiod fuol balance; 

- ïîc saw total xtc^-»*cry oí ;-.oíaí»aitiv chlorl'lo froo tí»* oro i» hl- 

*!ior  thau it  vece i«1»  1:    i^tutiet prore!*tro; 



- TI?» condition* of oro dissolution ore  irv>rcvr<! ; reati}' owim; to 

tì'o ftn«"^r«ln«C   frtjeijat»  food in lidi  tUsbeluMon ¡jersijo.v, 

- Saturation ©f ore  ut tì^  >>©.;,*. tu•:•;.:*.-, gì' a preuü».«*  int©   tw« fraction» 

ami transfer ©f Ih«  fin©~r,rtxin©«ì fmctton curlchur? ritti  insoluti« residuo 

(about 90 .". «f th©  t*t«' qaautUy)   into Ui&»ölutio» txaù crystallization 

««ction, short* tit» ili« iotttl  «¡uanUty ©f Ihlek-snors by s^vorul  tluos; 

- INI finii«  rofu^oi «1 easily   presser. 

iteslclos th©«© »«¿¿lioneu a<*vo WüV© ©F lis¿*i©v©iu©\it»  lu jwtttlh •!*•« 

b©no fio iati©» t«cim©lo£y and lu.rcu«*o of t:¡«   Vue'"leiati©;» tfficionoy, ell 

cr«ativo(íff#rt» »T the las Ut-ri o wtîl b» diroctoiî for lit« n©?et five yours 

to the  lm;>rovoiâdnt of ih* •xts'la^ o<tul:»3tut for pstuah produatio» facili- 

ti©» and elaboration of technical ¿a*u concerning the  futura constructiva 

unù Uovoiop'aont ©f cnioltor» for aeUfctiv* s  Uantiüii   ©T oro», Ciswl»lu¿ 

tanks, erystallis«rs  Pu oontr©ll«<! ory«tuHltt«ti©n, hyt*,r©*©poraUi*  for 

doaUnin;;,  thick«!*©*»» *»J#ctrto ix^arators with a «ftpucity of 20 ton» y«? 

heur üu<i hi.nh»r,   filiera, 9«v'i.««uiati»r atti filtering contri fii-.al» «f hi¡Ji 

capacity, hi^h îr<*nu©«îcy BOWII«, ott;* 

A auubor ef usttsur©«  for furt!>«r ixipiovouout t£ UM» pteûuci quality 

io fanned also, 

Cloe» attention »ill b« yaiû t© soleetio» of the now offoetiv© hoot* 

»afide ¿»pressor roulotti», col lectora» hyurofobl^utors tinti coapilanU. Utv©- 

lop¿i«nt oí filt*rlo6s dehydration *f clayey ü»MJJOS with ih« application of 

corro »ponili «£ fi adulants 1» owe of a fcuabor of pltuiaeU directions    la tâ- 

tons! fyir»5    il;« pr#oosii08 of p©tesh production» 
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.¡svera.i'û;«:;:»::.' nv-if-ài-«..v íK--:"/:í^Cíí;::: ;.^O OM :\ ¡ozi" 

:;.h!,;iO;;:if:.   ?cy\iZ¿:-r\]\. .'fcr.rorUi,.   :: C'iit-;.. !';;,,• "^Htf'.T1*, ÍÍ-70. 

L\   \X       '•.;;(,.."!:,     ..,.I!t    *'.-.'.      '    +^\l/\ 1     i'IÙA«        ..i':&.iJrt;j $    -•• 

^ S t,     r.i-.M •«•ii       I. *»-».'.'"•"' o    '-n  iM''.!'•        »'ni* :. •' r ,-*     ,>rin;,T  -       !'• *' ipii^fï'' 
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