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HageseHi pe3yibTaTH NOPiBHAJBLHUX AOCTiIKEeHb €KCTPAryBaHHsl XJIOPHMAIB i3 cymiuri
CyJb(aTHO-XJOPUAHUX cOJeli BOAHO-OPTraHIYHMMH €KCTpPareHTaMH Ha OCHOBI eTaHoJy,
i3onmponanoay Ta aueroHy. 3'sicoBaHO, 0 Hale()eKTUBHIIIMM peareHTOM [Jisl OJepKAHHSA
0e3XJI0PHIHOI0 MPOAYKTY € €TAHOJI.

Kiro4oBi cioBa: ekcTparyBaHHs, XJIOPUAH, €TAHOJ, i301IPONAHOJI, ALETOH, 0e3XJI0pUIHe
J00PHUBO.

The results of comparative studies of the chloride extraction from a mixture of sulfate
salts of chloride by agueous and or ganic extractants based on ethanol, isopropanol and acetone
are given. It was found that the most effective reagent for obtaining chlorine free product is
ethanaol.
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IocTranoBka mpoOJemu. IlepepobnenHs mnonimMiHepanbHUX KamidHuX pya Ilpukapmarra i
HAKONMMWYECHUX BIAXONIB KaJIiHHMX BHUPOOHHLTB, IO MICTATH MiHEpalu Cyab(paTHOro, XJIOPHIHOTO i
3MILIAHOTO THIIIB, TAlyPTiHHIUM METOIOM CYNPOBOIKYETHCS KPUCTAII3ALIEI0 CONBOBUX CyMIIeH, 13 SKUX
CKJIaJHO OTpPUMAaTH KOHIMUIWHI npoxykth. Hacammepen, Le CTOCYETbCS MOKIMBOCTI OJEPKaHHS
0e3XJIOpUAHMX 1 HU3BKOXJIOPUAHUX KAIIWHUX Ta KaJifHOMAarHieBux HOOpHB i3 BMICTOM XJIOPUA-1OHIB
BianoBigHo He Oinbie 1 1 3—5 mac.%. Baacnigok nporo Ha 3aBoi KamniiiHux poopus y M. Kamymi IBano-
@OpaHKiBCbKOi 00MACTi NECATKA POKIB BUIIYCKJIM HHM3BKOSKICHY KaJiMartesito, BMICT XJIOPHIIB y SIKiH
cTa”HoBuB 15-25 %.

BukoHaHHS LBOTO 3aBIAHHA MOXKJIMBE 3aCTOCYBAHHSAM Yy TPaIWLIMHUX TalypriiHuUX Mpouecax
OpraHiYHUX PO3YMHHHUKIB CEJIEKTUBHOI Iii, SKi 3JaTHI €KCTPAaryBaTH OKPEMi THUIH COJEH i3 CKIIQJHUX
cymimeit. Lle mae 3Mory oTprMaTH YMCTI COJi, COPOCTUTH TEXHOJIOTIYHI CXEMH, 3MEHIIUTH EHEPrOBUTPATH
TOMIO.

AHaJii3 ocTaHHIX A0CTiAKeHb i my0Jikamiii. 3a pe3ynbpraTaMu HOMEPEIHIX JOCTIIKEHb 3’ ICOBaHO,
IO JIJISl eKCTParyBaHHS XJIOPHUIIB 13 XJIOPUIHO-CYIb()AaTHUX CONIbOBHUX CyMillleii MOKYTh OyTH 3aCTOCOBaHI
BOJIHO-OPTaHiuHI PO3YMHHUKM Ha OCHOBI eTaHomy [1] Ta i3ompomninoBoro crupty [2]. Byno BcraHOBiIEHO,
0 Oe3XJIOPUIHI MPOAYKTH MOYKHA OTPUMATH 3a KOHIICHTpalil cnupTiB B ekcTpareHti 50 Mac. % i
MacoBoMy criBBigHomeHHI T: P = 1:(2-2,5) nus eranony ta 1:1,5 mis i3onponanory.

Y pobori [3 ] BUBYCHO CEJIEKTHBHE BUIIICHHS XJIOPUAIB i3 Ocaay KaJliiHO-MarHi€BHX COJICH, SKHii
mictuB moHang 25 % Cl , 3a JOINOMOrOK EKCTpPareHTiB Ha OCHOBI all€TOHY, METaHOJy Ta €TaHOIy.
[TokazaHo, MO ONTUMAaNBHI BHXIJ 1 SIKICTh MPOJYKTY OYJIM OTpHMaHi 3aCTOCYBaHHIM alleTOHY 3a HOro
KoHIeHTpalii y po3unHHUKy 40 % i cniBBigHomenHs T: P = 1:3.

I3 pe3ynbTaTiB 3a3HaYCHHUX JOCITIHKEHb BHIUIMBAE, IO JUIs 3a0e3MeUeHHs] HAIC)KHUX MOKA3HUKIB
eKCTparyBaHHs MMOTPIOHO BUKOPHCTOBYBATH 3HAUYHI KUTBKOCTI €KCTPArcHTIB, MOJAIbIIA pereHepallis SKuX
BUMaraTuMe 3HAaYHUX EHEPrOBUTPAT. TOMY 3 TEXHOJOTIYHOIO MOTIISAY MOTpedy B EKCTpareHTi Ciijl
MIiHIMI3yBaTH.
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MeTo10 poGOTH € BU3HAYECHHS YMOB JIOCTaTHHOI'O EKCTParyBaHHS XJIOPHUIIB 13 CyMillIel XJIOPHIHO-
Cynb(aTHUX COJIEH 3aCTOCYBaHHSIM MiHIMaJIBHOI KiJIbKOCTi €KCTPareHTiB.

ExcnepumenTanbHa yacTtuHa. s JOCHiKeHb BUKOPUCTAIH COJIBOBY CYMIIl, OJepKaHy KpHC-
TaTi3aliero 3 BAPOOHMYOro PO3UMHY MepepobIeHHS MOMiMiHepabHOI KasliiiHoi pyu, cknaty (Mac. %): K
13,42; Na" 10,28; Mg2+ 4,26; C1~16,07; SO,* 33,03; H,022,94. ¥ nepepaxyHKy Ha COJIi BOHA MiCTHIIA
(mac. % ): NaCl 26,1 3; menit K,SO4,-MgSO4-6H,0 69,10; H ;0,4 4,39. CenekruBHEe ekcTparyBaHHsS
XJIOpUIIB 13 wi€l CcyMmimi 3AiHCHIOBAIM BOAHO-OPTaHIYHUMM €KCTpareHTaMH Ha OCHOBI €TaHOoIy,
130MpPOMNAHONy Ta alleTOHY.

HocnimkyBany 3MillyBaHHSIM HAaBa)XKKH COJIBOBOI CyMIlIi 13 €KCTPareHTOM y KoJIOi Ha yHiBepcasb-
HoMy cTpyuryBaui Tumy WU- 4. Tpusanicte nepemimryBanus ctanoBuiaa 30 xB. Ilicns BimcToroBaHHA
CYCHEH31I0 pO3IUIIIN Ha BaKyyM-(pinbTpi, 3BaKyBajM piIKy i TBepAy (a3u Ta BUKOHYBAJIU X MOBHHN
XIMIYHUHA aHaJi3 BIJOMHUMHU METOIAMHU.

3a pe3ynbTaTaMu aHali3iB 0OYHCIIOBAIN BUXiA NPOIyKTiB (%):

a) 32 Macoro o/Iep>KaHol coJli BiIHOCHO MOYATKOBOI MacH CyMillli;

6) 3a K" (sax Bimnomenns mac K y npoykTi i B mouaTkoBiit cymimi).

VY nocnigax BUBYANM BIUIMB MacOBOTO CIiBBIAHOIIEHHS MiK IMOYAaTKOBOIO COJIBOBOIO CYMIIIIIIO Ta
ekcTpareHToM B iHTepBanmi T: P=1:( 1-2) Ta BMmicTy OpraHiyHOro pO3YMHHHKA B EKCTPareHTi
(20—60 mac.%) Ha BuXif 1 CKJIa[ OAEPIKAHOTO MPOAYKTY.

Pe3yabTaTu pociigxkenb. Pe3ynbpratu 10CHiKeHb HaBeACHI Ha puc. 1, 2.
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Bonu cBiguarh mpo momiOHW XapakTep 3aJIe)KHOCTEH 3MIHM CKJany COJNBbOBHX CyMiIIeH micis
eKCTparyBaHHS Bil KOHLEHTpauild BUMPOOYBAaHUX PO3YMHHUKIB. 3@ CIiBBITHOIICHHS COJLOBOI CyMilli O
ekctparenta T: P=1:1  Oe3xmopuani npomykta orpumanu 3a 20 %-i KOHOEHTpawlii yciX TpboX
po3uunHHUKiB. IlinBuIIeHHs KOHUIEHTpalii aneToHy i eranony a0 30 % mpusBeno A0 3pOCTaHHS BMICTY
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XJIOPUI-10HIB B KIHIIEBOMY Ocajli BimmoBimHo 10 2,5 13,0 Mac.%, TOOTO MPOAYKTH Mepernumm y po3psi
HU3BKOXJIOpUAHUX. BomHouac 3a Tiel ) KOHIEHTpaLil i30IpONaHoIy YTBOPHUBCA Oe3XJIOpuaHHMK ocai. I3
MOJAJIBIINM MiABUIEHHSAM KOHLEHTpAIii yciX po3uuHHUKIB 10 50 % BigOyBanocs HEIOCTATHE EKCTpary-
BaHHI XJIOPU/IB — iX BMICT y IPOAYKTaX CTAHOBUB 6—8 %.

30i1b1IeHHS KiJTBKOCT] €TaHOJI0-BOIHOTO €KCTPareHTa Ha IPOoLEC 3yMOBHIIO OJep KaHHs Oe3XIopHI-
HUX MPOAYKTIB yXe 3a BUILMX KOHIeHTpauiil eraHoiy — 30 % 3a cniBBignomennas T: P =1:1,25 140 % 3a
crmiBBigHomenss T: P =1:1,5 (puc. 1a).

3a cmiBBimHomennss T: P=1:2 0e3xyopuaHi OpONyKTH Oynd OTpUMaHi Yy BCHOMY
KOHILIEHTPALIIHHOMY iHTEpBaJli €KCTPAareHTiB HAa OCHOBI alleTOHY Ta 130MPOMNAHOINY, IPUIOMY JUIS IIEPIIOTO
3 HUX 3aJUILKOBUHA BMicT xnopuzis O0yB Haitmenmmm — 0,4-0,8 mac.% mpotu 0,6—1,0 nmst i3onpomnaHomy.
ITix gac 3acTocyBaHHsI €TaHOIY 10 KOHIeHTpalii 50 % orpumanu Ge3xnopuini mpoaykTa, BmMicT Cl y Hux
OyB JICIII0 BHIIUM ITOPIiBHSHO 3 iHIMMU excTparenTamu — 0,9—1,5 %.

Po3paxyHKy BHXOZIB MPOAYKTIB sl JOCTIMHKEHHMX YMOB EKCTparyBaHHS IOKa3ajiH, IO y BCiX
Jociigax 301IbIIeHHs] KOHIEHTpALil OpraHiyHUX PO3YMHHUKIB 3yMOBJIIOE 3pOCTaHHS BUXO/IB IPOIYKTY K
3a Mmacoro, Tak i 3a K' (puc.2). Boanouac 30iNbIIeHHs KilTbKOCTI €KCTpPAreHTiB, TOOTO 3MEHIIEHHS
cruiBBiguomenHs T: P nie HaBmaku.
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Haiimenmoro miporo BmiuB cmiBBigHOmIeHHS T: P mposBisBCs B alleTOHO-BOAHOMY €KCTpareHTi —
3MiHa 1pOTO mapamerpa Bix 1: 1 mo 1:2 mpusBena 10 3MEHIICHHS BUXOAY 3a Macoro Ha 6—11 %. [lns
130IPONaHOTy Ta €TAHOMY ISl MOKa3HUK 3MIHFOBABCS 3HAYHO Oibine (BiamoBigHo Ha 18-211 9-12 %).

Jns nopiBHAHHS €(EKTUBHOCTI €KCTparyBaHHS XJIOPHIIB PI3HUMH PO3YMHHUKAMH 13 OAEpKaHHX
pe3ybTaTiB BUOpad yMOBH 3I1MCHEHHS MPOLECY, SIKi Jal0Th 3MOTY OTPUMYBATH MPOLYKTH 13 BMICTOM
xyopun-ioHiB 1 13 %, i MOKa3HUKHU EKCTparyBaHHs, siKi iM BixmoBimaroTh (Tabmmus). Lli pesynbraty,
oJiepKaHi 3a MacoBoro cmiBBigHomeHHs T: P = 1:1, mo BianoBigano MiHiManbHiN KiTBKOCTI EKCTparcHTa B
JoCiIax.
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SIK BUIHO i3 TaOJIMI IS OJIepsKaHHs MPOAYKTIB i3 BMicToM 1 13 % Cl HaiimMenie notpiGHO Gpatu
eta”ony (BiamoBigHo 20 130 %-Hi po3unHm), a HaWOiIbIIe — i3omponanony (BimmoBigHo 31 136 %-Hi
po3unnn). Kpim TOro, 3acrocyBaHHSl €TaHONy Aa€ 3MOTy OTPHUMAaTH HaWOUIBIIMN BHUXiA 3a Macow i
Bucokuil Buxin 3a K'. Hait6inpmuit Buxin 3a K™ (81 %) oxepskanu ans npoiaykty i3 Bmictom 3 % Cl™ mixn
yac 3aCTOCYBaHHsI alleTOHY, L0 3yMOBJIEHO KOHBEPCIHHMUMHM IpoLecamMH y oMY cepenoBuiui. HeBucoki
BHUXOAM MPOAYKTiB, OJIEP’KAHUX B 130IPOIAHOIO-BOAHOMY EKCTPAareHTi, MOSICHIOIOTHCS HOro HEBHCOKOIO
CEJICKTHBHICTIO CTOCOBHO XJIOPUIB.

EdexTuBHicTh eKcTparyBaHHs XJIOpHAIB pi3HuMH opraHiyanvu po3unnnukamu (T: P=1:1)

OpraHiuyHHHA pearesr
TToka3Huk
[3onponanon Eranon ArneroH
Bl -
Ml(i’T OpPTraHIYHOTO pearcHTa, 31 36 203020 35
mac.%
Bwmict y mpoxyxkri, mac. %:
K* 19,0 18,6 18,6 17,7 18,8 18,7
Cclr 1 3 1 3 1 3
Buxin npoaykry, %:
3a Macoro 51 54 54 60 49 56
3aK' 72 74 74 79 73 81

Cknan mpoAyKTiB €KCTparyBaHHS, OJEPKaHMX 3aCTOCYBAaHHAM Pi3HHUX pEarcHTiB, MPUHIHUIIOBO HE
BiapisnaBcs. Jlemo Bummii Bvict K' y cepeoBHINax i30MpoNaHONy Ta alleTOHYy MOKHA TOSCHHTH
KOHBEPCIHUMH TpolecaMy, BHACTIIOK SKUX Yy MPOAYKTi 3pocTae BMicT raasepury (3K ,S04-Na,SO,) Ta
apkanity (K,SOy) [1].

OTxe, Ha MiACTaBl MOPIBHSIHHS PE3YJIbTAaTiB AOCIIIKEHb KPAllUMH €KCTPareHTaMHi MOKHA BBa)KaTH
€TaHoJ 1 aneToH. BpaxoByrouu, 1110 TOKCHYHICTh 1 BHOYXOHEOE3EUHICTh €TAaHOIY € Ha MOPSI0K HIXKYOI0,
HIXK B alleTOHY, TO ISl pealbHUX BUPOOHWYMX YMOB JIOIUIBHIIIE PEKOMEHTyBATH 3aCTOCYBAHHS IIEPILIOTO
3 HUX.
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