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JAOBYBAHHAA JITIIO I3 TIPUPOJHUX, IPOMUCJIOBUX TA
CTIYHHUX BOJ

Y cTaTTi HaBeJleHi OCHOBHI METOIMKH, CXeMH Ta TEXHOJIOTi4YHi mapame-
TPH AJIsl OTPUMAHHS JIiTiIO0 i Horo cnmoJyk i3 JirieBMicHux Boa y gpopmi
KOHIIEHTPATIB 32 BitoMuMu XiMiYyHHUMH TexHoJiorisimu. CTBOpeHa Tex-
HOJIOTisl TAKOK 103B0JIsI€ OTPUMYBATH OYMIIEHY Bill CIOJIYK JIiTiI0 BO-
my.

Knwuoei cnoea: Jlitiii Ta i0ro cOJyKH, BUTy4YeHHs, eKCTPAKLis, Op-
raHiyHi KOMIIOHEHTH, NMPHPO/AHi BOAM, KOHIEHTPOBAHI CTiYHI BOAN.

VY mpuponi JiTiid 3ycTpidaeThesl MEPEeBaKHO B TIPCHKUX MOPOJAAX y BH-
TSI ATFOMOCHITIKATIB, 8 TAK0XK MICTUTBCSI B COJITHUX PO3COJIaX, MOPCHKIH
BOMAi. 3 MiHepaJiB JIiTiF0 HaWOULIBII nommwmpeHi: cnogymeH LiAl(Si,Og)
(6+7,5% LiyO), nenipomit KLi; sx(Si;Al;p)(F,OH), (2+6% Li,0), meraiit
(Li, Na)AlSi, 059 2+4% Li,O). Y eKkcIuTlyaTOBaHHX JITI€EBUX pyJax BMiCT
okcupy mitito cknagae Bin 0,7 + 3%. J{ns oTpuMaHHS KOHIIEHTPATIB, IO Mi-
ctath 4,5 + 7% LiyO, 3aCTOCOBYIOThH Pi3HI MeTonu 30aradeHHs MiHEpaiB.
CHpOBUHOIO U OJEP)KaHHS COJICH JITII0 MOXYTh OYTH TaKOX MPHUPOIHI
JITIEBMICHI BOJM: BUCOKO MiHEpali30BaHi MiJ3eMHI BOJH, BOAW reoTepMma-
JMBHUX JHKEPEI; HU3bKO KOHIICHTPOBAHI IUIACTOBI BOJH; CTIYHI BOIHU (3aiH-
IIKOBI PO3YUHH, SIKI HEMHHYY€E YTBOPIOIOTBCS IPY BUPOOHUIITBI); IIPUPOAHI
KOHIICHTPOBaHI PO3YHHI MOPCHKOTO THITY TOIIIO.

JIiTiit Ta #OrO CHONYKW 3HAXOAATH 3aCTOCYBAHHS B PI3HHX Taly3sx, a
came: U1l OTpUMaHHs i30Tony ['igporeny — TpuTilo; B METaIryprii — SK po3-
KHCHIOBaYi 1 MOAN(IKAaTOPH AJISI YOPHUX 1 KOJTBOPOBHUX METAJIIB, SIK KOMIIO-
HEHTH JIETKUX CIUIaBiB; B IPOMHUCIIOBOCTI OPTaHIYHOTO CHHTE3Y; IPH BHUPO-
OHMIITBI aKyMYJIATOPIB Ta XIMIYHHUX JKEPEI SNIEKTPUIHOTO CTPYMY.
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KapOoHar iTiro 3aCTOCOBYIOTH JIJISl OJICpyKaHHS eMalli Ta riaa3ypi.

DTOpU JTiI0 BBOAATH JIJIS TIOJIIIICHHS SIKOCTI ONTHYHUX JiH3. [1apug
JITII0O MOXE CIYXHUTH JDKEpeJIoM il MToOyBaHHS Ta30MOAIOHOTO BOIHIO.
Creapart JIiTiI0 € T0OpUM 3TyIIyBa4eM MAacTHJI, sIKi MOKYTh BUKOPHUCTOBY-
BaTUCS B TeMmIiepaTypHoMy paiama3oni Big -50 + +80°C. bpomucrtuii miTiit
BHKOPHUCTOBYETHCS B aJICOPOIIHHUX XOJIOAMILHAX MaIIMHAX 1 KOHJIHUIIIOHE-
pax. B cBoro uepry, GTOpHI TiTiF0 BUKOPUCTOBYETHCS K KOMIIOHEHT siACp-
HOro manbHOro. KapOOHAT JTiI0 3aCTOCOBYETHCS Y BUPOOHHUIITBI €ICKTPO-
BaKyyMHoro ckia [1].

Haii0inpI nommpeHuMu METOTaMH BITYYCHHS Li 3 pO3UHHIB €:

— eKCTpaKIiiHI METOIH, B OCHOBI SKHX JICXKHThH IPOIEC KOMILICKCO-
YTBOPEHHS MiXk €KCTPAareHTOM i KaTioHoM Li'; pu 1boMy HaiGinbm edek-
THBHHMH €KCTpPareHTaMH-KOMIUIEKCOYTBOpIOBaYaMHU € KapOOHIIbHI CIIONy-
KW Ta KpayH-edip;

— peareHTHUI MEeTO] BUITYUSHHS JITIIO i3 MPUPOTHUX Ta TEXHOJIOTTUHHUX
PO34HHIB;

— aacopOIiiHi METOTH.

Exctpakuis Li 3 BUKOPUCTaHHSAM CTHJIANETATy SK €KCTpareHTa: KaTioH
Li* yTBOpIOE CTiliKMil KOMIUIEKC 3 IBOMA MOIEKYJIAMH €TUIAIETaTy

Li* +2CH,COOC,H, = [Li( CH,COOC,H, ),|".

Homn K* i Na* Takox KOMIIIEKOYTBOPIOUOI0 aKTHBHICTIO HE BONOI-
I0Th, IO JI03BOJISIE BUKOPHCTOBYBATH CTHIIAIICTAT SIK CEJICKTHBHUN €KCTpa-
TeHT 1 BUJTydeHHs Li™.

Exctpakuis Li* 3 yTBOpeHHSAM 3a0apBIeHHX KOMILIEKCIB 0a3yeThCcs Ha
BUKOPHCTaHHI KpayHe]ipiB, II0 YTBOPIOIOTH 3a0apBieHi KoMIUIEKcH 3 Li'.
s B1acTUBiCTh MOXKeE OyTH 3 YCIIXOM BHKOpPHCTaHA JJIS SAKiCHOT imeHTH)i-
Kamii JTiI0 y BiANpambOBaHWX TEXHOJOTIYHMX PO3YMHAX BUPOOHHIITBA
CTaliOHapHHX JpKepel enekrpuyHoro crtpymy (CAEC).

Wou Li* BuaydaioTh 3a JOMOMOro TpuOyTHIhOChaTy, MO CHPOIIYE
3a3HauCHHMH TEXHOJIOTIYHHH TpoIec Ta MiABUINYe e(eKTHBHICTb HOTO BH-
nyuenns (puc. 1). B cBoro uepry, Li* i Sc* excrparytors cymimmmo Tpudy-
tundocdary ((CHy0);P=0, ne Tro= 20-30r/m) 3 5-10%-HuUM pO34UHOM
KapOOHOBOI KMCIIOTH; HIiCIsI I[bOTO PEEKCTPAKIIIO JIITII0 31HCHIOTE 6-8 H
po3unHOM HCI, a ckaHAiil 3aiMImaeTbes B opraHivnii dasi [2].

Jlns punydeHHs Li* 3 yTBOPEHHSAM KOMILIEKCIB HMKIIYHOI CTPYKTypH
€(DEKTMBHUMH €KCTPAare€HTAMH, 30aTHHMH J0 KOMIUIEKCOYTBOPEHHS 3 Li* B
pPO3YHMHAX, MOXYTh BHKOPHCTOBYBATHCS aHAJOTH KpayH-e(ipiB omiro- Ta
nomietuienriaikoni (ITET). B3aemonist 3 My oJliMEpHUME MOJICKYJIaMH
MIPU3BOAMTH J0 3MiHU KOH(OpMAIIiT MOJIIMEPHOTO JIAHITIOTa B CAaMOMY KOM-
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IUIEKCi, TP [HOMY YTBOPIOIOTBCS KOMIUICKCH IUKIIYHOI CTPYKTYpH
(puc. 1).

Puc. 1. Burydenns nitito y ¢popmi NUKITIYHAX KOMITIEKCIB

BurydeHHs JiTi0 y BUTTISAL BiMIOBIIHAX BRKKOPO3YHMHHUX TIOMIiHATIB
IPYHTY€ETHCSA Ha YTBOPEHHI BaKKOPO3UYMHHHUX AITIOMIHATIB JIITiIO, Y BHUTJISII
SIKMX BIiH MOXE CEJICKTHBHO BHIIYYaTHCh HABITh 3 JOCUTH PO30aBICHUX PO3-
YHHIB. AJIOMIHAT JITIIO SIBIIsI€ COOOXO JITiEBUI KOHIEHTpAT, 50 Kr SKOTO
MICTUTB | KT OKCHAY JIiTiF0. 3 IBOT'O KOHIEHTPATY JIITiH MOKHA 0OyBaTH y
BUTJISIII XJIOpULy abo cynbdary, a TiIpOKCHI ATIOMIHII0 MOKE 3HOBY BUKO-
PHUCTOBYBaTHCs sl oca/pkeHHs tonis Li*. EdextunicTs BumydeHHs Li*
(HaBITH 3 PO3BEICHHUX PO3YMHIB) MPHU 3aCTOCYBAHHI JaHOTO METOXIY MOXKE
nocaraty BenunauHu 95-97%.

BurydeHHs iTito ipu mepepoOIi TEXHOJOTIYHIX PO3YHHIB 3 BUCOKOIO
KOHIIEHTpAIli€l0 (PTOPUCTO-BOJHEBOI KUCIOTH 3IiHCHIOIOTh HACTYITHAUM YH-
HOM: HOTO TepeBOASTh B OCall, IKHH YTBOPIOETHCS TPH BBEICHHI B PO3YNH
¢dropumiB kamito i pepyMy Ud iHIIMX CHOIYK Qepymy. 3a3HaUeHHN CIOCiO
JIO3BOJISIE 3a0€3MEYUTH BIUTYICHHS JITIIO i3 PO3YHHIB 3 BMICTOM (pTOPHUCTO-
BoaHEBOT KUCIOTH 110 20%. EdeKkTHBHICTS BUITyYCHHSI CTAHOBUTE 99,7 %.

OTpHuMaHHS COJICH JITIIO 3 JITIEBMICHUX BOJ Ha IEPLIOMY €Tarli BKIIO-
Yae OYHMIICHHS JIITIEBMICHUX BOJ JIY’KHO3EMEJIFHUX METaJIiB 32 JOOMOTOI0
KaJnbIIMHOBaHOT coxu. Jlami, B 3a3HAYCHHH PO3YHMH BBOJSITH CYMIIl
AICI136H,0 abo Al(N03);9H,0 1 npu mepeMillyBaHHI OCaKYIOTh JITie-
BHIA KOHIIGHTpAT, IOJAI0YM KayCcTH4IHY coxy no pH=7,5. JlitieBuit koHIIEH-
TpaT BiJOKPEMIIOIOTh, TPOMHUBAIOTh, BHCYIIYIOTH 1 OOpOOJISAIOTH XJIOPHI-
HOIO a00 HITPAaTHOIO KHUCIIOTOIO JO TOBHOTO pO34YMHEHHs ocany. Otpuma-
HUW PO3YMH YHaproIOTh J0 KoHIeHTpamii 2,5+5,0 (% Bix macn) jitito ( ipu
BHKOPHUCTAHHI XJOPUAHOT KUCIOTH) abo no 2,5+3,0% mitiro (Ipu 3acTocy-
BaHHI HITPaTHOI KUCIOTH). Y TBOPEHUH Ocaj BiIMOBIHOI CIIOIYKH aTIOMi-
HiIO BiZJOKPEMITIOIOTH BiJi MATOYHOTO PO3YMHY i BiIIPaBIISIOTH HA 0OPOOKY
JITIHBMICHUX BOJ 3 OTPUMAaHHSM JITIEBOTO KOHIIEHTPATY.

BukopucranHst niokcuay Maprasifo (K ajncopOeHTy) Mae HalBaKiH-
Billle 3HAYCHHS cepe]] ancopOuiiHux MetoxiB. Llei MeTox opieHTOBaHMIA Ha
BUKOPHCTAHHS aACOPOEHTY MIOKCHIy MapraHmio SIK OCHOBHOTO KOMITOHECH-
ta. [Ipn 1IbOMY BHKOpPHCTOBYETHCS CyMill miokcuHy MapraHmio (3-40%
mac.) Ta [TEI" (3-25% wmac.), moiiMepHOTO 200 HEOPTaHIIHOTO HATIOBHIOBA-
ga. CopOIIiiiHa eMHICTh aCOPOCHTY 3aJIeKUTh BiJl BMICTY B HhOMY MnQO,.
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CrtalinpHi pe3yabTaTH JOCATAIOTHCS NMPU BUKOPUCTAHHI aJIcOPOSHTY i3 BMi-
CTOM 3a3HAaYCHOTO KOMITOHeHTa moHaa 15% (mac.) [3].

TexHooTis OTPUMAaHHS JITIEBUX (HTOPUCTUX COJIEH COPOIIIEO JITIIO K
LiCIl-2Al(OH);-mH,0 BKII09a€ BUKOPUCTAHHS MPOTHTOKOBOTO PYXYy KOH-
TakTHHX (ha3 B COpOIiHHO-TeCOPOMIHHOMY TPUCTPOT 13 3aMKHYTHM LIUKIOM
pyxy copOenty Ha ocHOBI LiCIl-2Al(OH); i GTOpyBaHHS OTPUMAaHUX EJICKT-
poHiB, 30araueHux xjopuaoM Jjitito. [Ipu ¢ropyBaHHI en0aTiB CENEKTHB-
HOIO copOrieto micist X koHueHTpysanHs (cymim g0 40 r/n LiCl Ta nomim-
KM XJIOPUJIIB MAarHilo i KajbLil0) OTPUMYEThCS CyMill (QTOPUCTHX cojel i3
BMicToM LiF He MeHmie sk 55%. OuuieHHs emoaTiB Bif gomimok Mg i Ca
JIO3BOJISIE OTPUMATH (DTOPUA JTIIO BUCOKOTO CTyneHs 4nucToTd (10 90%)
[4].

3anponoHoOBaHa aBTOPAaMHU TEXHOJIOTisI TOOYBaHHS JITIIO 13 IPUPOTHUX
PO3YMHIB BKJIIOYAE€ OTPUMAHHS JITIEBMICHUX KOHIIGHTPATIB MUIIXOM OCa-
JoKeHHS Y GOopMi BaXKKO PO3UYMHHUX ATIOMIiHATIB JIITiIO TIPH XeMOCOPOITii.
BxazaHa TeXHOJOTIS XapaKTepU3yEThCS BUCOKOIO €(DEKTUBHICTIO BHIYUYEH-
HS JITiIO 3 po30aBineHNX po3uuHiB (95-97%). lleit TexHONOTIUHUH CIIOCIO
nepenbdadae OUYUIICHHS TPHUPOJHUX PO3UMHIB, sSKE 3a0e3ledye BUITYICHHS
Jy’KHO3EMEJIbHUX METaJliB 3 BUKOPHUCTAHHSIM KaJbIIMHOBaHOI coan. OaHak
3alpOINIOHOBAaHMK cHOCiO He mependadae MONEpeHe OYMIICHHS pPO3COJIiB
BiJl OpPraHiYHMX KOMIIOHEHTIB B TOMY 4YMCJIi Ha)TEHOBUX KHCIOT, HadTOI-
POIYKTIB TOIIO, IO CYNPOBOPKYETHCS BEIMKHMH 3aTpaTaMu, a TOMYy 00-
MEXXY€ 3aCTOCYBaHHS IaHOTO CIOCO0Y.

ABTOpaM# pO3poOICHHH Ta anpoOOBaHU B TIPOMHUCIOBUX YMOBaX TeX-
HOJIOTIYHUH crmoci®é JMOO0YBaHHS JITIFO 3 JITIEBMICHUX PO3YUHIB, SKHI
BKJTIOYAE TIOTIEPEHE OUYHWIICHHS MPUPOTHOTO PO3UNHY. 3a3HAYECHHUN CIIOCiIO
3a0e3meuye BWIyYEHHS OPTaHiYHUX KOMIIOHEHTIB, COJIeH TBEPIOCTi, 3HH-
YKCHHS 3araJIbHOTO COJIEBMICTY 0€3 BUKOPUCTAHHS JOJATKOBHX JIY)KHUX pe-
areHTIB, a TaKOXX 3/ICIICBICHHS IPOILECY Ta BHCOKWH €(peKT BHIy4eHHS 3a
paxyHOK BUKJIIOYEHHSI MOOIYHHX ITPOLECIB.

3arpornoHoBaHa TEXHOJIOTIS BKIIIOYAE TaKi OCHOBHI €TaIH:

1) TomepenHe OUYMINEHHS LUIIXOM aepamii, 00poOku (iIoKyIsTHTOM
JUISl OCBITJICHHSI 3aBHCI 3 HAacTYyITHMM BiJICTOIOBAaHHSAM Ta (DLIBTPYBaHHIM
Yyepes3 MHOTOIICTHPOJIbHE 3aBaHTaXKEHHS;

2)  OTpUMAaHHS JIITIEBOTO KOHIIEHTpPATy HpH XeMocopOIii 3 BHKOpHC-
TaHHSM CYMIIlli T1APOKCOXJIOPHUIY ATFOMIHIIO Ta BAITHIHOTO MOJIOKA;

3) orpumaHHA XxJopuay (abo HITpaTy) JITiI0 NMUIAXOM peeKCTpaKIlii
JITiIO 13 KOHIIEHTPATY 3 BUKOPUCTAHHIM XJIOPHUIHOI (HITPATHOT) KUCIOTH 3
MTOJTAVTBIIIAM yTIAPIOBAHHSM;

4) cuHTe3 y HEBOJHUX PO3UMHAX.

[Ipu aeparii Benmuka gactuaa @epymy (npu pH > 3,5; Eh > 80 MB) mepe-
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BOJUTHCS Y (DOPMY KOJIOITHHMX YACTHHOK BIJIIOBIIHUX TiIPOKCOCIOINYK, SIKi
BIZIMIOBIIAIOTH CTYIICHIO OKUCHEHHS +3, IO MIBHUIKO 30UIBIIYIOTHCS B PO3Mi-
pax miJ BILIMBOM (DJIOKYJISTHTY Ta YTBOPIOIOTH TPUBUMIpPHI CTPYKTYpH (arpe-
raTH, IUIACTIBL) ripokcocnonyk. Ha moBepxHi 3a3HaUCHNX TiJPOKCOCIIONYK
a/IcCOpOYIOTBCS PO3YMHHI KOMIOHEHTH MPUPOJHUX PO3COJIIB OPraHiyHOIO Ta
HEOpTaHiYHOTO NOXOopKeHHs. [Ipu po3aieHi cyminni NUITXOM BiJICTOIOBaHHS
1 QimbTpyBaHHS 3MIACHIOIOTH BHUTydeHHS JIiTit0, OpraHIYHUX PEUOBHH, COJICH
TBEPAOCTI TOIIO. [ THOOKe 3HE3aTi3HEHHS 3a0€3MeUyIOTh 33 PaXyHOK aBTOKa-
JITAYHOTO OKUCHEHHS ABOBaNIEHTHOTO depyMy B mapi GimbTpyrodoro 3aBaH-
TakeHHS. TakuM YMHOM, TIpoLiec 3HE3aIi3HEHH 3IHCHIOIOTh B KHCIOMY Ce-
penosui. [Ipu 1IbOMY YaCTHHKH TiAPOKCOCTIONYK (TIIACTIBIIIB), SKi YTBOPH-
JIACSI, BAKOHYIOTB POJIb PEarcHTy, 1o 3ade3nedye BUITYUYeHHS HIINX PO3YHH-
HHUX KOMITOHCHTIB OpraHiYHOi Ta HEOpraHiyHOI Mpupou. 3aBIsSKH 3a3Haue-
HOMY BHKJIIOYA€THCSI HEOOXITHICTh BUKOPUCTaHHS I0JaTKOBUX TOBApPHUX pe-
areHTIB — JIYTiB, KOAryJISHTIB. Aepallis KHCINX IPUPOJHUX PO3CONIB JI03BO-
Jsl€ 3MEHIIWTH BMICT TaKMX PO3YMHHHX Ta3iB: CIPKOBOJHIO, BYTJIEKHCIIOTO
razy. B pe3ynbrari 3HH)KYETHCS BMICT OpraHiYHUX KOMITOHEHTIB, 3arajJbHHUN
COJIEBMICT, 3a0€3MeUyI0ThCS ONTUMAILHI YMOBH IS 30iTbIIEHHS BUXOIY
MIPOAYKTY 3a PaxXyHOK BHUKIIOYECHHS MOOIYHHMX TiporieciB. [lepcriekTHBHUM €
TaKOX BHUKOPHUCTAHHS KOHIEHTpATy Ui OTPHMAHHS HEBOIHOIO DPO3UHMHY
ATIOMOXJIOPUTY JITiIO, KU MOXe OYTH BHKOPHCTAaHHH I €JEKTpooca-
JDKSHHST METaTy, & TAKOXK B OPraHIYHOMY CHHTE31 [5].

[TpyHOMIIOBA TEXHOJOTIYHA CXeMa IONePEJHBOI0 OYHIIEHHS IPHPOJ-
HHUX PO3COJIB (pUC. 2) MOYMHAETHCS 3 HAAXOPKCHHS BUXITHOTO PO3UHHY Y
peakTop-3MinryBad. Y 3millyBadi BiJOyBa€eTbCsl acpallis i 3MilIyBaHHS poO3-
COJIy 3 peareHTOM JJIsl OCBITICHHS 3aBUCi. [JIs TOANIBIIOTO PO3ICHHS 3a-
BUChH TIOJIA€ThCS Y BIACTIHHUK, Nl BiIOyBaeThes ii MOINEpEIHE OCBITICHHS.
Ocap 30mupaeTbes B 30IpHHKY Ocajny, SKHH NEpiOAWYHO BiABOAWTHCS HA
cneuianbHy 00poOKy. IlonepenHpo ocBiTiIeHa y BIACTIMHUKY piaWHa Mojaa-
€ThCS Ha QUIBTP 3 MIHOMOIICTHPOILHAM 3aBaHTaXeHHSAM. OUHIICHHH PO3-

CiJT HAIXOUTD JJISl BUTYYICHHS JITIIO.
bak
A03YBaHHA

Mpupodkug| Bupatra H 3miwysay H BiacTiHMK H PinbT| Mpupodrul
PO3YUH EMKICTb v A P PO3YUH
EmKicTb ana 36opy 36upau Ha eyzon
k oca 06pobKu
NPOMMUBHUX BOZ, i
ocagy
Puc. 2. Texnosoriuna cxema MONEPeJHEOI0 OUUIICHHS IPUPOIHUX PO3COIIIB

JIst BUUTYYeHHS JITiI0 MPUPOIHHA PO3YMH ITICIs HOTO TOMEpeIHbOTO
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OYHMINEHHS TOTPAIISE B XIMIYHUH peakTop (3MimryBad) i 0OpoOKH aro-
MiHIEBMICHIM PEareHTOM 1 I MiATy>KyBaHHS BAITHIHUM MOJIOKOM [0
pH=7,7. Sk peareHT BHUKOPUCTOBYEThCS «Ilon8ax» 3 KOHIIEHTPAIIEIO0 3a
AlLL,O3 B 5% 1 3a BMicToMm BamHsiHOTO Mosioka Ca(OH), B 10%. Jlns po3mi-
JIEHHS OTPUMAaHOI 3aBHWCI TPHPOMHWUK PO3YHMH MOAAIOTH Y BiICTIHHHK-
¢noraTop 1 QiIETp 3 MIHOMOJICTHPOJLHAM 33aBAHTAKEHHSAM. Y TBOPCHHH
ocaj sBIsiEe COO0I0 BaXKKOPO3UMHHI aJIFOMIHATH JIITIFO.

OTprMaHui KOHLIEHTPAT MOXe OYTH IepepoOiIeHui i BIIy4eHHi y ¢o-
PMi TOBapHOTO NPOAYKTY 3 METOIO OJIEpKaHHS COJe — XJIOpHIiB abo HiT-
pariB 3a BiJOMUMH XIMIYHUMH TEXHOJIOTISIMH, SIKi BKIIFOYAIOTh orepariii ¢i-
JIHTPYBaHHS, PEEKCTPaKIlii, BUJIYTOBYBaHHS, BUIIapioBaHHS (pHC. 3).

BodHa cycneHsis
KoHyeHmpamy Jlimito

Poz4uH HCl PeakTtop- R Ocad Ha
E— X PinbTp
3MmilyBay 30XOPOHEHHSA
l Ocad (antomiieamicHuli)
BunaptoBaHHA Ha noemopHe
l-eTan BUKOPUCMAHHA
BunaptosaHHA Ocad Ha
|l-eTan BUNYHCYBAHHSA

Puc. 3. Texnomnoriuna cxemMa OTpHMaHHs KOHIIEHTPATY

BomHa cycrnieH3is MoaaeThess B peakToOp-3MillTyBad i 00poOIsSe€ThCs poO3-
YUHOM XJIOpUAHOI (HiTpaTHOi) kuciaoTh. OTpuMaHUil pO34HMH BiadiTbTpO-
BYIOTH 1 OCBITIICHHH pO3YMH HAIXOAWTH Ha ymaproBaHHA. [Ipu oMy yma-
PIOBaHHS 3MIMCHIOIOTE B 2 eTanu. Ha mepiomy eTami po34uH BUTIAPIOETHCS
JUIsl BITOKPEMJICHHSI CIIONYK aitoMiHito. Ha apyromy erami po3uuH BHIa-
PIOETBCS 10 OTPUMaHHA cyXoro ocany. OTpuMaHuil ocaJ] BHBAHTaXYIOTh B
CICIiaJTbHAN Bi30K 1 MOCTABISIOTh HA AUISHKY OTPUMAHHS YHCTOTO TPOJTY-
KTY.

Ocaj, NpOMUBHI BOJY Ta APEHAXHI BOJW NEPEKAIYIOThCS Y BIICTIHHUK -
PEIMPKYIATOP. Y HHOMY BiZIOYBA€ThCS 3MIITyBaHHS PO3YMHY 3 BiIIOBII-
HUM PEareHTOM Ta TOTEePEIHE OCBITIIOBAaHHS piauHH. [lomepeaHbo OCBIT-
JIeHa Y BIICTIHHUKY PEIMPKYIATOPa PiMHA BiABOIUTHCS HA (QUIBTPH IS
noouuineHHs. O4uIeHa pinHa HAIXOOUTh Y €MKICTB IJIs 300py YHCTOI
BOJIM, 3BIJIKM 3aKAUYETHCS B CBEPUIOBHHY. 3HEBOJHEHHS 0CATy MIPOBOIUTH-
cs Ha HyT4Y-QiIBTPI 1 OCaa HANPABIAETLCSA B MEPECYBHUN KOHTEHHEp 3 ¢i-
JMBTPYIOUOKD TKAHMHOIO, a TMOTIM — Ha 3aXOpOHECHHS a00 YTHIII3aIlio
(puc. 4-6).

[IpoBiBIIM MOTEHI[IOMETPUYHE THUTPYBAaHHS I€OTCPMATBHUX BOJ IiCIS
OYHIICHHS, BCTAHOBWJIM 3HAYHE 3MCHIICHHS BMICTY PEYOBHH, IO YTPYA-
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HIOIOTH J100yBaHHS HOHIB JIiTiIO i3 TEXHIYHOTO PO3YMHY — COJIEH Kajiro i
MarHiro, a TaKoX OpPTraHiYHHUX 1 apOMAaTHYHUX PEUOBHH (puc. 7).

OpHOYacHO BCTaHOBJICHHUH cyTTeBHi BMicT JliTiro i iHIIMX HOHIB MeTa-
JIiB, MPO IO CBIAYMTH MOBiTbHA 3MiHa 3Ha4eHb pH B Takux giama3zoHax: 2-
2,5; 9-10; ta 11-12. dnsa moOyBaHHS METaJIIYHOTO JITiIO 3IIHCHIOIOTH TPO-
LIEC eJIEKTPOJIi3y OTPUMAHOrO XJOpUAY (3 JOMIIIKAMH XJIOPHAY Kalliio B
30%), nitiii Tigpokcumy abo y hopMi HEBOIHUX PO3YUHIB.

Micna
nonepedHb020
OYULYEHHA

36upay
dnotatop ocagy
36upay oCBiTAEHMUX
il PO34MHIB
v Ha
PeazeHm- Pea KTOp- . l 30XOPOHEHHA
ekcmpe2aHm 3MiLuyBa‘-I HYT‘-I-¢IJ1 bTp BM,Cl,ineHHFI
l Ha nosmopre meTanivyHoro Li
BUKOpUCMAHKA | @IeKTPOJTI3OM

Puc. 4. Cxema BIIIydCHHS JITIIO 3 IPUPOJIHUX BOX Y (hOpPMi BaXKKO
PO3YHMHHUXATIOMIHATIB Li

Ocad

H20 PeakTop . 36upay rotoBoro
—> A —> ®inbTp | Bunaptosau —
3MmiLlyBay NPOAYKTY

Puc. 5. HpI/IHL[I/IHOBa TEXHOJIOTIYHa cXemMa OJCpKaHHS I'OTOBOTO IIPOAYKTY

Peazenm
BiCTiliHuK - SinbTon €mkicTb ans 36opy | Ha ckud
Lad’ peumpkynaTop ouMLLLEHOT BOAN
EMKicTb ans o | H i
iBicHi MpecyBanbHuin a susi3
Miagicni Gaku | npomusHMx BOA > HyTu-dinbTp [—> M —
(KapmaHu) dineTpa KOHTelHep
Ha sy3on
npu20myeaHHs
peazeHmis

EMKicTb ocagy

Puc. 6. Texnomnoriuna cxeMa 3HEBOAHEHHS Ocaly HA HyT4-(PiabTpi

283



Bunycx 2(66) 2014 p. Cepisa « Texuiuni nayku»

pH
12
1 /
10 /
Ny
8
7
3
5
o 2 4 6 8 10 V(NaOH)ma

|
\
5 \
4 \
2 \
~_______

) 1 2 B a V(HCl)mna
Puc. 7. KpuBi TUTpyBaHHS IOCHIIKYBAaHOTO PO3UHHY

0

TakuM 4MHOM, aBTOpaMH PO3pOOJICHA TEXHOJIOTISI 100yBaHHA JITiIO 13
NPUPOJHUX 1 TEXHIYHUX aMiadHMX PO3YMHIB, SIKA BKIIOYAE iX IONEpEIHE
OUHIIECHHS 1 3a0e3Medye BIIyUYeHHS! OpraHiYHUX KOMITOHEHTIB (B TOMY YHC-
7l HaTEHOBUX KHCIOT, HaTONPOAYKTIB TOIIO), COJEH TBEPAOCTi, 3HU-
KEHHsI 3arajibHOTO COJICBMICTY 0€3 BUKOPUCTaHHS JOAATKOBHX JIY)HHUX pe-
areHTiB. 3a3HaueHi TEeXHOJIOTI] 3a0e3MeuyIoTh 3/CIIeBICHHS NpoLecy, a Ta-
KOX BUCOKHUH €(peKT BUIYyUSHHS JITIIO Y METATIuHIi 91 CONBOBii opmax
3a paXyHOK BHUKJIIOYCHHS ITOOIYHUX MPOIIECiB.
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LITHIUM EXTRACTION FROM NATURAL, INDUSTRIAL AND
SEWAGE WATERS

In article adduced main methods, schemes and technological
parameters for Lithium and its compounds with Lithium containing
water in the form of concentrates by known chemical technology.
Keywords: Lithium and its compounds, retrieval, extraction, organic
compounds, natural waters, waste water, concentrated.
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MN3BJEYEHHUE JIMTUA C IPUPOJHBIX, IPOMBIIINJIEHHBIX U
CTOYHBIX BOJ

IpuBeneHbI 0CHOBHBIE METOUKH, CXeMbI U TEXHOJIOTHYECKHE TapaMe-
TPbI /151 U3BJICYEHHUSI JINTHS U €r0 COeTUHEHU C JIUTHECOAePKAINX
Bo/I B opMe koHLeHTpaToB. [Ipeasnoxkena B paGoTe TeXHOJIOI s, TAK-
7Ke TO03BOJIsIeT MOJIy4YaTh OUHINEHYIO OT COeJUHEHU JINTHSI BOTY.
Kniouegvle cnosa: TUTHIL U ero coeIMHEHNs, U3BJIeYeHHEe, JKCTPAKIHs,
opraHnvyecKue KOMINOHEHTBI, IPUPOJAHBIE BOIbl, KOHIIEHTPHPOBAHHbIE
CTOYHBbIE BOJIBI.
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