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Gop6qns -gecop6qras nurnn r nuuucrbtmn
MnHepafl aMu (excnepuMeHTafl bHbte
nccne4oeaunn)

IItArc 8.A., Cno6o)eurorc 7.H., Jltoeuucrcuti 9.fl., Kptolextco H.A. ,
I[ucmumyrn zeoturvluu, rwul+epaJlozuu u pgAoo6paaoaaflilfl
u^n. H.II. Cemeueurco HAH Vrcpauuut, Itue6, Vrcpauua

llcc.negoraxbl trpoqeccbl cop6qnn-4ecop5ryru Jturufl rJrrnncrbrur urxella.;rarcr r[ troqBaMr,L

Bcryn;renrae. Tlccne4oBaHl4fl nocJre,4HHX Jrer rronaaaJrr,r BbrcorJrn e$senrNeuocrb rrcnoJrbao-
BaHt{a coJIeBbIX opeoJIOB XI4MtrrreCKI4X AJTeMeHTOB, B TOM qr'tcJle JIJlTufr, fipr uorcrax noJreSHblx r{crdo-
rlaeMblx I{ BbIflBJIeHr4r4 TeppuropulZ ororou{rrecnoro pr4crca. O4nano, oupeAej'reHr{e ilpoucxo}nqe:nvs,
coJIeBbIx opeoJloB Jrvllvrfr rpedyet ycraHoBJreHrn $Nanrco-xnMilrrecKr{x ycaonnft rx o6paaonanyta, vt,

B nepBylo oqepeAb, Ilo)rqeHl4fl cop6qur r 4ecop6qrfi ero pagJrrarrr{brHx T}fira}r}r notrB r4 noBepxHoc-
THbIx orJloxcenur?. Tarc rcarc orrd npoqecebr gaBr4cfiT or Mr,rHepaJrbuono c(rraBa norrB (u oco6enno
HaflI4tllls rJIttHtIcrbIX Ivrrnepalton, KaK ocuoBuux cop6eume), qelrro rcctrelgBanxfi 6ruo r43yrreHr4e
lpoqeccoB Kr{HertIKI4 cop6qran u 4ecop6qrh ilvrrns. rJrr4Hr4crbrMrl Mnnep:uraxn H noqBaMrt.

flpn npone,qeHr{Ia Jll4ToreoxrrMr4arecrrrx pa6or ycraHoBJreuo, .rm pH uoveeuHbrx ll ocaAor{Hbrx
ornoxesulZ HaxoAtlTca B npeAeJrax 3-10, n Erux ycJroBr4fix ocnoBHofi Sopxoft Mr4rpaqi{},r rrurva.
sBrrnercn Li+ t6].

,fsreHtrs cop6qnr-gecop6qur KarI4oHoB rJrr4HrrcrbrMr4 Mr{HepaJraxx o6ycroeneno rrouHbrM
o6menou narttoHoB coJleBoro urtu KvrcJrarHoro pacrBopa Ha Karr4oxbr, coAepxcarry{ecff Bo Buyrpenur4x
I4JII4 HapyfiCHblx CJIOsx TJII4HI4CTOTO rrnunepa;ra [3, 5].

,[ta uayveHl4s lrorJlolqanueli cnocoOnocru noqB (uuHepanon) nprcenmorcs MHorr4e noHsrrrff
I{ BanoHoMepnocrn ro.ruou4nofi xuwuvt. OcHosH Hgyr{enr4ff BaJro}rceghr KK fegpofiqeu - r4gyqeHrre
fioulorI,rreJlrnofi enoco6noctr noqB, rr H.]L lop6ynoBbrM - r,tc)rueHrre Bbrcoro,q,rcnepcnbrx Mr4nepaJroB

[4]. K.It. fe4pofiq BbIAeJIflJT 5 nr4on norurorr4TeJrrnofi cnoco6Hocrr - ue:(arrqecryro, Srsuqecnyro,
xl4Mlrqecxyto, fuauno-x]tMr{rrecn)rn u 6roxorrqecftyro [2]. Hau6onbrrree rrparcrrsecr(oe BHatreHre 4.rrff
xapanrepucrtlnl4 npoqecca Aecop6quu rueer Snarno-xuMr4qecrcaa w$a o6xeruras Dorurorqarcrqaa
cnocobnocru [5].

Obrentrr nccnegoBanng. - tJrvtmr crbre Mr,ruepanu (uornMopr4Juronr{T, ca[our/rr, flaJrbrropcnr/rr,
rcaoruturt) r4 noqBa (vepnoaeu runuqntrft MaJroryMycHufi cpe4necyrunnreufi).

Cnoco6nocrb MIdHepaJIoB rJI'rH It o6uennomy EoilrorrleHr4n Karr{orroB odyc.noueua ,rx
oTpI4I{aTeJIbHbIM SapflAOrvr. Iru,firrcrbre Mr4rrepanlr, cnocooHbre K o6neunouy llornouleHuro KaTr4oHoB -
sro [pel4Mylr{ecrBenHo Ml4nepaJrbr rpynn KaoJrr4rrilTa, MonTMopr,rJrJrour4ra r rrrAlncJrro4. Or $oprrynu
aJIIoMocI4JII{Kara, erpoeHufl, vI cnoco6nocrr ero cJroeB pae6yxarr aaBr4cr,m KaK eMnocrb no$rorrleHr4fl
Mr,rHepaJroB, ran fi cuoco6nocrt rc neo6uenxoft Surccaqr4r4 rcarr4onoB.

trtaotttu;+um Al2[Si2Ob](OH)4'2H2O - 4rycrofiultft guonrae4pruecrNfi (1 : 1) arroMocr{Jrr{Kar.
Acrunaerpuqnbre cJrorr cnpenfienbr BoAopoAnbrilrr4 cBflgsMr. Karrgrrft cnoft o6paaosaH ceutofi ,{g
aroMoB aJIIoMi4Hr4fl r,r rr{Aponcr4Jrbubrx rpynn, cnnrofi BoeAtIHo c cerbro Hg aroMoB KpeMHr4fl r4

KI4cJIopoAa. Oco6enuocrbx) xr,rMr4r{ecnoro cocraBa rcaoJri{Hr4Ta fiBJraercff coorHoruenne SiO2 : Al2O3,
paBlioe 2. Errrnocm uorJrorrlenr,rfl KaoJuanura cocranJrser 3-9 Mr-EKB sa 100 r. @parqna 0,001rr,ru
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cop'6r4rr-.qecop6r{nn nnr$e rnn*vtcTbrMlr Mr4Hepala'}r (excneprruexra'b'".e nccne.qoaaHfis)

?aft,fie xapar;E:;:3]'e:t.f, xe6o::oirior? eMlcocrbro noruroulenr4 s - 20 Mr-arcB sa 100 r. V muuepanoeKaoJiI'HllTotsoli :p1-r:;: :aaltrro.le;icrBl4e c pacrBopoM n oouennoe norJrorrle'rre Karr4oHoB npoI4cxoAfiTToJIbIco Ha Bneif-re;t :c':epxsocrl4 Mtllcpo$pl4craJlJu4arecxr,Ix rracrfiq. Kaonnnrr [palcrr,Iqec$rr HeCOAepffiI{T ilej1ri:1e;'r ;: :gr{TIt He nadyXaef.
Kao"ms;r: '-rc'ca3r'e;cs npit BbIBerpvrlaltrr4rpanr,rron, rpauoAr{opr4roa, tneficoB,r [pyrr4x nopo,q.Ba*,usru :;glos;l€x cdcaaogai{nfi Ka'JII4HI'ITa .EBJrJrercff Aecr{Jrr4rcaqrlrg, T.e. BbrMbrBa'rre KpeM'eaeMail3 nopo'{bl B ::":':aax $ao"Ii{H}tr Bcrpeqaercg s He6o*ruoM Korr'r{ecrBe, Ba r4c*irrcqe'r4eM Jrarepr4ToBu $pacHo3e![oB. ::E .;{ qacro npeo6na4aer [4].
rratu;cpcr'"i'n ipeicraBaser co6oft nognufi aJrroMocr'Jrr4rcar MarHrds, npvfun,aureJrbgafi xrtMu-qeclcafl 4rcprt"u-':a - I[g5H2[sieo22]@2o)6'2(H2o) [a]. on oopaayercn npr4'BbrBerpr*a'rytrop'brx

IropoA' 6orar:;:i 
'oa'=;Iel'' 

rlo xplrcratn^recfiort crpyrcrype oro npoMelrcyrovnuli Tr4n Menc,qy reHTotr-HbIMH I'! elo;tg:b[[( c;L]lfiiaraMr'r. Arperarrr naJlblropcnr{Ta r,rMelor crlyrarrgoBoJlo*Hl{croe ,{ $o}Icl4croecrpoeHl{e' tscr3€=e::r:e'E ts Bu4e Kopon. Itpucrannu iraJlblropcrcr4Ta MoHogrrr4iruoft cr.rcreMbr r4Meror Br,rAToHKI4x Bo':oi:'jN:i 6e:loro' cBerJlo-ceporo, I4HorAa posoBaroro ,,IJII4 ,rceJlToBaroro IIBera. peuretna
Heua6yxaroraa-z

Bcrperae:c'E ts oca,qoqHblx nopoAax B BrrAe rneia4, ToHrcxx upocJroeB 14 peA*o - orAeJrb'brx6oalurirx cxnr:*ist;i' Bo4a n [aJIbIrcpcIcI4Te cBJrBaHa B ocHoBHoM arcrr{BHbrMu aJre*Tpoorprrqa-?eilbHbllllil :Iel--lDaxlt {fpylnaMl4 oH, atouaul4 lcilcJlopoAa) u o6uennbrM}.i r,roHaMr4, pacnoJro}rcegHbrMr4Ha noBepxtioc:rr saHa.'roB rcpr{craJrnon [B].
Meinep'uu 'vtlt{nutoplt'rL{Louumoeoil, ?pannbr rrr'po*o pacnpocrpaHe'br B norrBax, uruHax, Mop-cKI4x oca3tal(. sJ3ecax peK' rAe oHI'I BcrpeqanrcJr BMecre co cJIIoAaMrr, rr{ApocJrioAaMrd, KBapqeM 1,rgp' To"'lliio ts "-:Eptl:Hblx t{ fipacHoBeMHbIX fioqBax MouMoprrJrJrou].rra Mano wwrcoBceM ner [4]. B ,rep-

HoseMax McF-:v'IDIL:"IoHt{r npeo6nagaer' Ho sacro HaxoArlTc.r B cpocrnax c MApocffo4auu. Monruo-pt{JIJIoH;ITrlsH€ ;'T1i{bI o6paeyffca 143 cJIIoA, noJIeBbIx umaroB, ByrrcaHl4rrecnoro crercJla, TySa."trI:ea-i:ea.s" soprvryna MoHrMopr4rrJroHr4ra (6eo aluerueTaft) 2Ar2[si4o1o](oH) .2H2o.
Monruopm.-:--:oHrrr - rpexc.noftulrfi anronrocuJrr4nar, SiO2 : AI2OB = 4l4l,"oorno'_*"rre MelKAy rerpa_I4 OKraS'rpIf-{€t3i;f}tl1 c'IIOfiMr{ 2 : l, r. e. Ha ABa rerpa0,qpr4r{ecnrrx KpeMHeftffcJrorHbrx cJrofl rrpr4xo AurcfloAr4H ailios!':r-!{r:cJopoAHo_rr4,qpo*cuntnr'i oxrao4pruecrculi.

' B vorrxcpl{.'i"IoHHTe coAepJrcl4rcff oKoJIo 4loMgo, a rarofie paaHbre nourou{eHHrre (o6yennrrer neo6ltexi*ie i sallros'' ocnosofi KpxcraJrJroxuM'qec*ofi crpy*Typbr Mrd'epaJroB MoHTMoprdJrJro*
HI4ToBoI-l rp'\Tlirbl c':IJ-'fiar l(peMHeKl4cnopo4uufi TerpaoAp I,I aJlloMorilAporccr4JrbubuZ orcras4p, o6paay-IoIr{I4e rpexe:oiliale fiallerbr, coeAI4HeHHbre Me]IcAy co6oli rcarrdonaMr4 K, Mg, Ca, H2O [B].qactl si n rerpaoApax saMelrlena Al, 

"".ri Al n onraagpax saMerrlena Fe ,r Mg.orsorue'ne
SiO2 / Al:Os crlrbHo Bapbr4pyer.

llaoxopQirule 3aMeIrIeHI{s B rerpaoApax 14 o*raaApax MuHepaJroB [pr,rBoAa? K Bo'Hr4rc'oBeHrrrora6uto'*roro 3apfir,a' Hanpl4Mep' B MoHTMopr{JrJrourrre npr4 saueqeHr4r{ B onTagApr{qecrcorz cerreTpexBa':IerrHoio a"IIoMI4HlIfi Ha uaruvilt. Ilpuveru oror Marurfi ne sragerca odueunnna. KpeunloiTerpaoApoB Hoixer qaerl/FlHo SaMelrlarbcfl aJrroMr{Hr4eM r,{ EceJregoM, a B orcraoApbr Moryr BxoAurb paa-
HbIe aroMbi: a'-o-ro'Jfil1'?, rraatHnli n .4p. Boluuce fipocrpaHcrro Me]rcAy cJroffMr4 noaBoJrfler npogr4narb Bnux o6r*leiurbru ocI{oBaHI4fiM' rlpu cltwtxerrvtz cJroeB BoaMoxna neo6vrenrrafi $zrcaqun raruonon [], B].MosruoBlt"lJoHHroBble rJIrHbI o6.na4aror csoftcrsonfi ua6yxarr 6naro4apn 6oururouyKoJItIqecrBY Bo'&r' Koropafi pa3Melrlaercg MelI(Ay cJIoflMI,I. Peurerrca MoHTMopr{JrJroHtrra noABr4}rcga.rlpr xaSSxan;tlt npoficxoAtlr pac,'trpe'rre Kpr4craJrJrr4qecnolz peurericr{ B HanpaB ile'yrvt,nepneHAHliy'"IapHou cll,:IHIC&?HbIM cJIofiM. tu4po$unrHocrb MoHTMopxJrJroHr4Ta o6ycnonnena eqe 

'rsrtcorofi ,wtcrepcHocrurc. co4epx€Hl,re $panqNu < 0,001uvr Aocrrdraer 60-80 /o u 6onee. Emnocrr[orJronreHr{s cocraBJtffer B0-120 Mr_sKB aa 100 r [4].it uorrxoplLa:Iolllt?oBofi rpyune MfiHepaJroB orlroc,rr canoHr,rr - Mar'r4eBJno pa'HoBr4AHocrb
MoHrMopt{rl-Icmrra: iCa.Na)Mgt(cH)2[Si4o1gl 'nH2o [4]. Cauonrr - rprrorcra agpwtecxvilr Mr,rHeparr(2 : 1) - B o*ra'.TprftiecicoM ciroe aJiroM"*"ft e"*ern{e}r MarHr4eM.

rlpn ssalruo,qe'"icrBx,'I c pacrBopauu co.refi B MeficnaneTHbrx npoMexyrrcax $pr{craJrJrr4.rec$ofipelilerKI4 Iipo'{cxoA;tr o6ueu, qe*r o6sscxfiercfi gHarrr4Terbgo 6onee Bblconas ilorurorxreJrbnaff
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cnoco6Hocrb MI,IHepaJIoB MoH"Mopn.nronrtosor7 rpynnbr. Ilocne4ur.re orcaclbrBaror Sonrruoe BJrr,r.ffHrae Ha
$lraurco-xrMilqeclcl4e csolicrea [oaIB ]{ tlx nJroAopo4lre. B cor{eraHr,rrr c oprau}4qec4rrrMr{ BerrlecrBaMr4
rxna TMXHOBbD( I{I4CJIOT MOHTMOpI4JIJIIII4TOBbTe rJrr4Hbr oopaayicr sofocroi?.{HBbre arperaru. flpla
MaJIOM fiCe CO'qep,rCAHI4I4 ryMI{HOBbIx KI'ICJIOT MOHTMOpI4JIJIOHI4T OKa3bIBaer Ha noqBy OTptIiIaTeJrbHOe
4elzcrnue: EorrBa or BoAbr na6yxaer, a rrpr BbrcbrxaHuu pacrpecftrBaercn ii].

PasHHIZ MtIHepaJIbHrIfi cocras uoun o6yc.noBJreH no.inoo6paeyroueii nopo.qolt, BoapacroM uoq3br
I4 yCJIOBI4fiMt{ BbIBeTpI4BarrI4ff nepBrrr{Hbrx M4HepaJroB. B no.rseuHlrx qacrrfuax Hpyrrsee 0,001-0,002
nnu upeo6-ra,qalor [epBI4vHbIe MtlHepaJlbl-noJreBbre rfinarbr, cJrroAbr, xJoplrrbi. au{:r6onm, nr4po6cegbr
I'I KBapq' B cocraee una (ueHee 0,001 nnlra) npeo6na4arcr ffrr4Hi,rcrbre l:r:i{epa.rn. B .repHoaeMax B
cocraBe v'nweroft spatqrN 50-60 /a cocrawmror rr4ApocJrrogbr, Hecxo.-ibrio ivreHbrue Mr4gepaJioB c
pacirrr4pfirorqefica peurerrcofi (30-40 Vo) u naoxunura (ueuee 10 %) i.l. ij.

Mero4ura BbrnoJr'eHr{fl rrs*epe'rrfi. Izlanrepeur4e MaccoBofi xoriiJeHrpaui:H Li e pacrnope 6uno
npoBeAeHo Ha aHaJll4sarope trcr4Arcocrr4 nnauenuo-$oroMerpuqecxon IIAi{-2 e cooreercrBprrd c
MeroAoM 3Mr4CCr4OHHOfi n.rraiueunolz $ororvrerpr,tx fio rpaAyrlpoBor{Hbi}i craHlaprarr{ B arrecroBanHoft
xilMl4Ko-aHarurr'{ecnofi naboparoplrnVlucrvnyra reoxr4Mr4r4, MnHepaJa:;,,t; n py4oc6paaoBagr4fl rrM.
H.II. Ceuenenno HAH Vnparnu. oupegereHre ocyulecrBJreHo no Mer,lir{i(aM BbrrroJrHeHus
uannepenufi, paapa6oraHHblM u arrecroBaHHbrMu B coorBercrBJlll c IOCT 8.010-?2. Ana
upooono4roroBKtl rcnoJIbSoBaJItI TexH,,rqecrcr4e Becbr naooparopxlre BJTit-i00r. ecrpaxlrnare.nr 3b?,
$u.xtrp "6erag reHTa" cnra,Idrrarblitt, cwro c orBepcrl4gtrlr I nlu.

omcnepuueHTaJrbHble pa6otu..{na perueru,{fl nocraBJreusoft 3a,{aq;: f,:i.to nponeAeno 6 onbrroB:
4ecop6qun Li ra upltpoAublx rJII4HtIcrbrx Mr4HepaJroB; cop6qraa KaoJ;iH;{:c}: Li lrr pacrBopoB Li2SO4
(5 r 10 rvrr/n Li); 4ecop6qi,ra npldpoAHoro Li ra uosrMopr4JrrroHr4ra 0,01 H pacrBoporvr iICi; .op6qrt
Li canolrnrof r43 pacrBopa Li2SO4 c KoHrleHrpaqmelZ Li 5 ur1;:: :ecspiu;r s. Li va .urr-o"rr"
pacrBopoM 0,05 n HCI; gecop6qrn nprapo,qHoro Li us noqeur I n r 0.05 ii nacrBopaun HCl.

Onatm 1. I[sgueuue npoqeccoe 0ecop6t4uu Li us npupoluum z4'rulucT4bi.x ,ww&penos. Eurn
I4ccJIeAoBaHbI npoqeccbl 4ecop6qur B npl4poAnblx ruIuxrrcrbrx MnHepa.'tax: HaoJrli{xre, MoHTMopr,lJr-
JIOHI4Te, CanoHr4Te, naJrbrropcrcl4Te.

,{na nponegeHl4tl glccnepuMeHTa 6rIna npone4eua npoSonoAroroBiia: cccro.arua.s 4s fipocer{Ba-
nua o6paaqoq qepea cltTo c AI4aMerpoM orBepcrr4fi I unn, ordopa HaBecrix nr-r f r Ka?fiAoro Mr{HepaJra
r4 l]oMeu{eHur ytx B cTaftaHbl

Hagecrcra MuHepaJIoB BarlurlaJrvl ABytrlff BnAaMrr oncrpareHToe s o6tene 10 u,,r: 1 - 4NcrNnupo-
BaHHafi noga; 2 * I n HCl. CranaHrI ea6amblBaJlr4 Ha BcrpsxrrBareJe 1 vac, coAeplrcxMoe r{x
$rnrrposanu. B noryrreHnoM $ra.nrtpare onpeAeJrflJrr4 MaccoByro iroHr:ei{rparlrrio Li c ,ro*onlono
MeroAa unauennoli Sorouerpula.

B peay.nrrare raMepenrlz uoryvl,rJrr4 cJreAyrorrlue AaHHbre: MuHepa-rbr ]roHTMopr.nnosrronoft
rpylr[bl il3)rqaeMblx o6paaqon (uourvropNnJrour4r u canounr) xapanrepr!3\'torcff 6o.nee srrcorcoft
4ecop6querZ Li pacreopou I u HCI (0,02 rur/r). B gucrunnwpoeaHlrorz Bore naxclrma;rrslui rsrxo4 Li
Aaer naJrbnopcnur (0,0017 rvrr/r).

flpu upoae$enwr cpaBHJ4TeJlbuofi xapanrepri.cruun fiBBJreqeHHfl ;:lrrna .rBl'N{fl orccrparegTaMr4
(4ucrrnrposanHofi nogolZ u ln HCI ) uony.raeu, qro r4B qerbrpex MrlHepa-'roB rrarccr4MaJrbuuli elrxo4
Li n uepeuti ancrparenr (pxc. 1, a) orueueH AJrfi rraJrbrropcnrrra, Mr4HfiMa-'ibHbrr*r .rJr.fl naonrurura. ,{nn
BToporo DKcrpareHTa (puc. 1,6) rvrarccrauanrsru? BbIxoA Li orvre'ren AJrff carioH'rra, Mr4HxManrnrrft -
Tarflrce AJrff KaOJrrrHr4Ta.

Onwm 2' Irlsyueuue npoqecca cop6t4uu Li traonuuumn& ua pqrrnsopol LizSO4 S u l0 nz/n.
OusIt cocrosJl B traMepenllu cop6rapoaauuom KaoJri4Hr4ToM noJrarrecrBa JwTrtrF,qepea b, 10, 80, 60, igg,
300 mrnyr. Ilpo6onogroroBna npoBeAena rarorde, rcan rir AJrff orrbrra l, l,raueneu roJJbKo Bec HaBecKr4.
,{na onuta BaffJII4 6 sanecorc no 4 r $aoJrr4urlra, noMecrfiJrr,r B r(pyrJrbre rio.,rdu, B Ka}rc4yro rcon6y
gobanrnN no 20 MJI pacrBopa Li2SOa c lcoflqenrpaqNeft Li 5 mr/n. Cooruoruespre rBep.qag $aaal
paerBcp 1 : 5 6rrxo ru6pano 4ta tonyteHua 6ouee nfiasuofi Npneofi cop6,uil,r. ItonSti, Ba6pbrrbre
IcpbILuRaMI4, nS6anmrnaJll4 Ha Bcrpflxl4BareJre Ha nporfi?rcenr4r,t yftaaaHiioro Bbrille BpeMelrr{. Bperrnn
$unrrpoaaHtla fIlIrbIBaJIr{ B o6u{em BpeMeHr4 Ko}irarcra rnepgoft ra x;rpcoii ti:ae.
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cq6qr'aecopSqrt nxrrrt rnrrx]rcrbru]r MlrrepanaMn (excnepumeuranbHue xccne.qoBag1af,)
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Puc. l -I4rtrp5tLlr.I Li,'B npupo}uwr anuuucmblr rwunepaAne, I - KaoJlltultrn, 2 - aou,m,nopu"tnotnnn, J -canolrun. { - aa-rara::pcurw, Sxcmpaeel+rnbl: a- H2O,6- l xHCl

Ilepep no"l6r- e36o-'ITanr{ Bpy'rnylo 30 c lo paBHoMepnoro cMarrr,rBaura npo6n pacrnoporra. Ba-
TeM Becb ocaJ$Oll lepeHecnl4 na frunrrp "6eraff renTa" crcraAqarbrfi, npenrR $nrrrponaHrrff cocra-gNro 4.5 ws" la-sry o6paeorvr BpeMs rearuogelicrBr,{s naoJrr,rHrrra c pacrBopoM cocraBr4Jro b nnycr.

Bmpln ma61- es6outarn Ha BcrprrxrlBareJre 5 uuu, Becb ocaAorc nepeHecJru na $u6rp,or$lr,:r'rpoaa-lir 3 TeqeHI{e 5 uun. Bpenna nonTarra rnepgofr lr xu4xoft $aa cocranuno l0 uuH.
IIo ra-qrrrl nie cxeMe 6u.nu noayqeHbr Bbrrsntrcu, wg o6paaqon 3-6, c paenofi upo.qoJr-

trcl'IrenbriffrbJo lmrialira reep4ofi vt txugt<oilr $aa. .{na AaHHbrx o6paaqon BpeMff rcoHTaKTa cocraBr4Jro
coorBersrge*ro la1- 60. 180, 300 nnNn r

Aria;mi'rcFo rrpoBeAeubl tlccJle.qoBaHua cop6quu Li rcaonr{Hr4ToM r4B pacrBopa Li2SOa c
nouqerrparurefi X-i 10 nr/n

B r:oq-e""*'t $rrrrtparax yt B 2-x saqanrnbrx pacrBopax Li2SOa c noHrleHTpaquefi Li i u
10 r'rr/.: oL?ef,e-'-tlr MaccoBya lcoulleHTpaqrro Li c noMorrlbK) Mero,qa rmameunofi $oronaerpNu.IIo pa3Frrlr uexAy BHarreHI'IffMI,r noHqenTpagun Li B HarraJrbHbrx pacrBopax d ftogqeHTpa-
4Msult B ro-:)-qesxbD( $r.nrrpatax onpeAeJrr4Jrr,r, cnoJrbrco rvrr Li 6uno norloulego rcaotr/rHrroM B
uepecr{er€ ua tr r. ftro peaynlraraM onbrroB nocrpoeHrr rpa$nrcu cop6qulr Li (plac. 2).

flprt copEqsr Li ra pacrBopa Li2SO4 c KonlleHrpaqnefi Li 5 nnr/u u l0 w/n MarccflMarrbHoe
lcoruqecrtso Ll' 5re:o cop6nponano KaoJrrrH,rroM B Terrenue 30 rvrun (n nepBoM cryqae - 0,008b nrr/r,
Bo BTopox - 0.0055 w/r), uocJre npol4cxoAr{Jro nocreneuHoe ycraHoBJreHrre paBHoBecr4rr.

Onurm 3. Hayueruue npol+ecca 0ecop6qw, Li us npupo}uoeo Movm,ryropuJulouuma 0,01u
pacnBoW.t HCI. tlpo6olroAroroBna - aHaJrorr4qHo nepBoMy onbrry. Iulauepenua nposo4u.nu n l0
I4urepBarax speueHu, uNu: 0,5; 5; 10; 20; 30; 60; 1,20;240:'300; 480 rvlun. 10 HaBecoK uo 2 r Mr4Heparra
noMeerl 'I,{ e xct6u, nocJle vero go6anuJrrr fio l0 mn 0,01u HCI (cooruoruenue rnep4ofi u Hxl44rcofi
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$ae I : 5). Ba6anrbrBaJrr4 u $rurrponaJrr{ coorBercrBeuuo aaffBJreuHoMy BpeMeHr{, aHarorraqHo orrbrry
2, nocne qero B Sullrparax onpeAeJrnJrr4 MaccoByro KourleHrpaqrro Li c rroMoulblo Mero,qa nJraMeH-

noli $oronlerpr4r4. Ko;ru'recrso 4ecopbuporaHuoro MoHTMopxJrJroHr4ToM Li nepecvuraJrn B MyurJrvr-

rpaMMax lra rpaMM. Ha puc. 3 npe4ctanreH rpa$rrc rcrlHerr4nu 4ecop6unu Li ns npr,rpoAHoro

MOr{TMOprrJrJrOHfiTa.

MarccrnaarbHas Aecop6qna Li r4B MoHTMopr4JrJroHrrra orMeqeHa r{epes 120 uus (0,00125 ur/r),
nocJre qero eqe AJrr4TeJrbHoe BpeMs r4Aer npoqecc ycraHoBJreHr4fl paBHoBecnfl. B nepnrre 30 nnrn

orMerrenbr BnarrureJrbnbre none6aHrfl Korr{arecrna 4ecop6rpoBaHHoro Li n pacreope.

Onutm 4. Irlsgueuue npol4eccoe cop6t4uu Li canouumorw ua pacmaow LizSO4 c Kolfi+eHfir-

pat4ueil, Li 5 ne/n. Bpanr 14 Hasecon canoHr4ra (npo6ono4roroBna auarorurrHo nepBoMy onurry). B
$ati{Aylo rcon6y rrpvurvtlrvt no l0 MJr pacrBopa Li2SOa c KorrlleHrpaqltefi 5 v,rf 4 eaoartsrsarl4 u
Sr,rrlrponanr. Bpeun KoHrar(Ta pacrBopa u o6paarla cocraBJrflJro, B MerH: 0,5: 3; 10; 30; 60; 120; 180;

300; 360. IIo paauocu4 Melr{Ay sHaqenr4sMrr HaqarbHoft nouqeurparlNv Li H KoHqeHrpaqnr4 ero B

$urmparax [oActrrrrarr4 Kor],rqecreo cop6rpoBaHHoro carroHr{ToM Li (n ur/r). Peay.nrrarbr r4gMe-

penuft [peAcraBJreHbr Ha puc. *.
B peaynrrare r4ccJre,qoeanuft cop6qun Li canouuroM Marccr{MaJrbr{oe flouorrleHile

qepeo 10 mun 14 cocraBlrJro 0,0139 nrr/r; n reareH,'re cJreAyloqxx l?0 naltr Ha6srcAanocr
cop6rlNr Li u na lB0-ft Mrruyre oHo cocraBr;ro 0,0095 nnr/r.

Onatm 5. ILayuenue npoqeccoe 0ecop6t4uu Li us canowurna pacfiLsopotfl 4,05n HCI (noue
cop6t4uu uB pa,cmsopa Li2SOa c Kotu4ewnxpaque{r. Li 5 na/n). ,{ra onnra r4cnoJrbsorauu o6paaqn
carroHr,{Ta, noAroroBJreHHbre raKr4M o6paaom: IcoHraKr canoHl4Ta I,r pacrBopa Li2SO4 c l{oHlleHTpagveilr
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BpeMfl, MI4HyrbI

Li 5 rar.; cmiaae-a 360 unx., BareM o6paaqu 6run npombrrbr Ar{crr4nuponauHofi eo4ofi n o6renre 50

MJI H Bbl{.E€liii .5O B{li}.{}ruIHo-Cyxorc COCTOflHI{ff.

C ue;sbn rnlarerrlffi Aecop6quu Li rg ca[onr4Ta noAroroBJreunsre o6paaqbr MraHepaJra nocJre

B3BerrTrEasr.E i( SepeneceHr4s n rcon6u, aanms,aJrvt 0,05 n pacrBopoM HCLB eoornollreHl4n ]rcI4AKas

$asa : ra€p.ua.f; {naa xar 5 : 1, nedarrbrBaJrr4 saAaHHbre npoMencyrnrl BpeMeHr{ u orQxnrrpoBbrBaJrr,r.
O6uree 3pex.c roisarfla pacrBopa ,r canoHr4ra cocraBr{Jro 0,5; 5; 20; 60; lB0 r 600 urn. Sarem
npoBof,rL:rtri lrlrilEpeior.E KoHqeHrpar{utrLi s {uarrparax. Konu.recrao 4ecop6upoBaHHoro r43 caroHrrra
Li 6u.'lo tsi,ireocig€uo s ur/r. lpa$r,m Kr4Herr4nr4 4ecop6qnu Li npegcraBJreH Ha puc. 5. Mancrmanrnas

4ecopSrru X.; ra cilroHr,rra B pacrBop nponcxoAr4T rrepea 20 urn (0,0165 ur/r), rocre r{ero

ycTaHaB.scageE trHo€'lTeJrbHoe paBHoBecr4e.

Ovrm"ro 6- Ifegvewue nryl4eccoa 0ecop6t4uu Li, us qepw$ewa rnunwnrc?o JwellozAerAarozo

cpe0ung,znwuc*,-m.o pacrnsopamu A,05 u u lt+ HCl, Lna ocyulecrBJrenr4ff onbrra npoBeAeHa ral{afi
npodooo.smrora o6paaqa nor{Bbr: Bbrcyrur4BaHr{e Ao Boa4yruHo-cyxoro cocroflHrrfi, npocel,IBanile
rrepeg treo c g{auerpoM orBepcrnfi I nrnr, KBaproBaHrre, or6op r{aBecxrr 2 r. HasecNw 6l;'mt

,. noi{eureFhi ts cElizrrbr, noJroBrdrra HaBecoft (B urr.) saJrlra 20 iu;r pacrBopa 0,05 n HCl, 4pyran -
pacrBopou L s Eg- Ilocne BcrpflxuBanwavtor$vtnbrpoBbrBanils BpeMfl Konrarcra noqBbr c pacrBopoM

cocraBrLao" mc.: 0.5; 1; 5; 10; 20; 30. Blurr rpoBeAenbr saMepbr rconrlerrrparluu Li e $urrparax,
Bnaqem("a tremsqrraHrr n *rr/r. Peaynrrarrr nauepenuft npeAcraBJIeHbI Ha pnc. 6.

Ma-wa.nxaa 4ecop6qnn Li ln pacreoponn HCI npoucxoAr,Ir Ha nepnoft MrIHyre, a B cryqae
upuxeaesrim 0.05 n HCI - qepea 5 uuHn rrocJre qero ycraHaBJll4Baercfl paBHoBecl4e.

Brmal Morruopu.nJronuroBbre rJrrrHbr o6na4aror nar6ovrrureft cop6qnonnoft cnoco6Hocrblo K

Jllrrlrro 6@:ocaps 6onluromy rcorilrrecrBy Bogbr, Koropas Motrcer paaMelrlarbcfi MerrcAy ctrtoflllavl, t/t

iloAsrrntao& ryecra-:r-Tr,rrrecnofi peurer$e, coa4arcn1eft ycJroBr4s 4ta o6uena KaruoHoB He roJIbICo Ha

IlOBeprlr0gl(- Eo MHyTpI4 MI,IKpOItptICTaJUU{qeCKtIX I{aCTI4II, B MerIC[aKeTHbIx [pOMerftyTKax.
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H(ym H"4,, eslo6e&ea-f,ffiK T-H., X(&ssrrscK&ift s"fr|", Kprexe${K@ hfi-&.

IIpr 4ecop64vm ua MI4HepaJIoB MoHrMopr4Jrnonxrosori rpynnbr I n HCI uu ,na6uro4anx

nara6onlrurfi nuxo4 ilmrns.. Brxo4 ero r,ro canoHrra B aror arcrparenr cocraBJrffer 21,5 ur/nr, vro
coorBercrByer 13,4 /o or o6qero Koflr4rrecrna Jrrrrrs n o6pasqe. Mancrnralruan cop6qnl Jrrrwfi,
carloHl,lroM I,l3 pacrBopa Li2SOa c rcoHqeHrpaquefi Li 5 rur/n orMeqeHa qepe3 10 rvrun nocJre Harrafia
KoHTaIcra MlanepaJla c pacrBopoM r4 cocraBnna 13,9 rrar/rcr. MaxcruanlHan 4ecop6\us. Jturufl, uB
oOpaaqa canonx?a nocJle HacbruleHr4s Jrr4TrreM (onur 4) 0,05 n HCI na6nm4aercs ua 20-fi MXHyre n
cocraBJrfler 16,5 mr/rcr.

,[na uonruopI4JIJIoHI4Ta Bbrxog nurr fi. s 1 H HCI - 21,0 vlr/nr, .rro coorBercrryer I0,5 /s or
o6nlero lcofiI,IrlecrBa Jrvtrvtfr B MoHTMoprlJrJIoHr4Te. Mancuivra.nrnas gecop6qun Jrr4Tr4ff ua
MotirMopI4JIJIoHI{ra 0,01 n HCI na6nroAaercff ua 120-lZ Mr4Hyre 14 cocraBJrfler 1,25 nar/nr.

I{aonrunry ceofictneHHa HatlMeHbman cop6quoHHafi cnocoOnocrr orHoo{?eJrbHo Jrrrrnff, TaK Karc

eMnocrb noruIoIIIeHIdfi MuHepaJra ueborluras (3-9 rrnr-oxe ua 100 n). .{ecop6ufifl. nurvtfl 1 H HCI errm
MI4HepaJIoM no cpaBHeHI4Io c ocraJrbHbrMr4 r4a)ruaeMbrMr4 MrrHepaJraMr4 Har4MeHbrrraff - 1,7 vrr/xr, vro
cocraBJlser 3,4 % or o6ulero coAepncaur4fl Jnretfr n o6paaqe. Mancrua.nrHaa cop6qrfl KaoJrr4HrrroM
JrI^Tvrs.I43 pacrBopon Li2SOa c Kolrrleurpa\vefi Li 5 vrr/.r u 10 ur/n orMetreHa na 30-r? Mr4Hyre vAlrfl.
pacrBopa c KoHlleHrpaquerZ Li 5 ur/n cocraBr4Jra 3,5 ur/nr, a c noHqeHrpaqxeli 10 url.u - 5,5 vrr/rr.

,{.ta na.nuropcKl4ra gecop6qra Jfirrrrfr I n HCI cocraBJrfler 1?,6 ur/rcr, qro coorBercrayer 7,7 lo
or o6ulero Korr4qec?Ba Jrvrrua, B Mr,rHepaJre.

IzIa altrrrexBJloll{eHHoro cJle,4yer, qro rrpx [poBe4eHrru reoxr4Mr4irecrr4x rro]rc6oB noJre3Hbrx
I4C$OnaeMbIX nO COJIeBbIM OpeOJIaM JII4TI,IR HaAO )rqtITbIBaTb KoMIIOHeHrHrri? coCras Urr4Hr{CTbIx
MI4HepaJIoB IrotIB I1I IcI4HeTI4Ky npoqeccoB cop6qur ra 4ecop6qura. Tax, qepHoaeMbr, AJrff rcoTopbtx
xapalcrepHo coAeplrcaHl4e MoHTMopr4JrJroHr4ToBbrx MrlHepaJron, 6ygyr 4ecop6xpoearr Ootrure Jrr rrr,fl,
rreM KpacHoSeMbr,,qJrff rcoTopbrx xapaHTepHo coAeplrcaHr{e ftaoJrrHrrTa.

Mancrualrnaa gecop6\tts. Jtt4'rr fr, r,rc qepHooeua 1 u HCI nporacxoAxr Ha nepaofi MrrHyre r{
cocraBJlfler 23 vrft+r, a B cJryqae nprrMeHeHrrn 0,05 n HCI ua 5-ft Mr{H)rre (13 ur/rcr), paBHoBecr4e
Hacryrraer nocJre lO-li ur,rHyrrr.

IIpN uayreulll4 BTopIlqHbIX coJIeBbIx opeoJroB nwtrvre Ha reppr4roprrax c nper4MyrrlecrBenubrM
pacflpocrpaHeHreM qepHoaeMoB AocrarorrHbrM BpeMeHeM srcerparr4poBaHrrs irelTrr.fl,6y4er l0 uun, a
penoMeH,qyeMbrM orccrparenronn - ls HCl.
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PESIOME. fioc.rrigaceno npoqecr( cop64il-gecop6r{ir iriTiro rJrunrrcrr,n{n minepana*rra i rpynramu.

SUMMABY. The processes of sorption-desorption of lithium are explored by clay minerals and soils.
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