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B pa60Te MeTOAOM AllcjlcPepeHI.\HanbHO-TepMH'IeCKOrO aHanll3a C OAHOBpeMeHHOH perHCTpal.\HeH 

3neKTponpOBOAHOCTH HccneAOBaHO BnHKHHe xnopHAOB HaTpHK II KanliK Ha AerHAPaTal.\HIO Kap­

HannllTa H 6HlUocjlllTa. npOBeAeH cpaBHHTenbHblH aHanH3 BnllKHIIK XnOplI,[lOB. 

B TeXHOJIOrHH nOJIyqeHHB MeTaJIJIH':IeCKorO MarHHB H3 HCKYCCTBeHHoro KapHaJImna 

KCI-MgCI 2.6 H 20 OAHOH H3 OCHOBHbIX CTaMH BBJljleTCB 06e3BO)l(HBaHHe KpHCTaJI­

JIOrHApaTa. TIPH nOBblweHHbIX TeMneparypax B npOu;ecce 06e3BO)I(HBaHHB OAHO­

BpeMeHHO C AerHApaTaU;HeH npOHCXOAHT rHApOJIH3 KapHaJIJIHTa, BeAYID;HH K nOTepBM 

MarHHB1. AHaJIOrH':lHbIH npOu;ecc npOTeKaeT npH 06e3BO)I(HBaHHH 6v.wocllHTa 

MgC1 2.6 H 20, OTHOCBllJ,erOCB K nOTeHU;HaJIbHOMY CbIPblO AJIB npOH3BOAcTBa 

MarHHB2• VbBeCTBHO, ':ITO Ao6aBKa XJIOPHAOB HaTpHB HJIH KaJIHB K KapHaJIJIHTY 

H 6HWocllHTY CHH)I(aeT TeMnepaTYPY AerH.ZlpaTaU;HH 3THX BellJ,eCTB H YMeHbWaeT 

CTeneHb rHApOJIH3a npOAYKTOB 06e3BO)I(HBaHHB2 - 4• B CBB3H C 3THM B nOCJIeAHHe 

rOAM npOBeAeHbI HCCJIeAOBaHHB, HanpaBJIeHHble Ha BblBCHeHHe MexaHH3Ma BJIHBHIfj{ 

XJIOPi1.Zl0B HaTpHB H KaJIHB Ha cl>a30BbIH COCTaB KapHaJIJIHTa H 6Hwocl>HTa npH Ha­

rpeBaHHH5 - 8, OAHaKO, cpaBHHTeJIbHOrO aHaJIH3a BJIH»HHB 3THX BellJ,eCTB Ha AerH­

.npaTaU;HIO KapHaJIJIHTa H 6Hwocl>HTa AO CHX nop He 6blJIO CAeJIaHO. TIpeACTaBJI»eT 

HHTepec cpaBHHTb BJIHBHHe XJIOJIHAOB HaTpHB H KaJIHB Ha npou;ecc AerHApaTaU;HH 

KapHaJIJIHTa H 6l-UIIccI>HTa B YCJIOBHBX eAHHOH MeTOAHKH H3MepeHHH. 

3KcnEPUMEHTAJIbAR QACTb 

l1ccne,[lOBaHHK npouecca ,[Ierll,[lpaTal.\HH npOBO,[lllnll MeTO,[lOM AT A c O,[lHOBpeMeHHoH perllcTpaUlieH 

'meKTpOnpOBoAHOCTH o6pa'3I.\OB Ha YCTaHoBKe, onllcaHHoH paHee9. AnK IIccneAoBaHHH 6bInH nony­

'1eHbl nepeKpliCTanJJH3al.\lIeii: 06pa31.\bl HCXO,[lHOrO lUeCTIIBO,[lHOrO KapHannHTa co cTexHOMeTpH'IeC­

KIIM COOTHOlUeHHeM KCljMgCI2, a TaKlKe 06pa'3Ubl KapHannHTa C nOBbllUeHHblM cOAeplKaHHeM 

(8,3%) xnopliHa Halp"K II xnoplIAa KanHK. Ucnonb30BanH TaKlKe np06bl '1HCTOrO 611lUocjlllTa 

H MeXaHH'IeCKHe CMeCH C NaCI H KCI, OTBe'lalOmHe no COCTaBY coe,[lllHeHIIHM NaCI-MgCI2.6 H 20 
H KCI-MgCI 2.6H20. TepMorpacjlH'IecKlie H3MepeHHK ocymecTBnllnll B 3aKpblTOM THrne C HaBecKoH 

npo6bl 100 ± 1 Mr, CKOPOCTb HarpeBaHHK COCTaBnKna 6°C/MIIH. 
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2764 nO~ITOB,3~epoBa,lOITOB~eHKo,DITa~eK: 

PE3YJIhTATbi H .lI:HCKYCCHSI 

Pe3YJIbTaThI TepMorpa4>RlJeCXIfX 1f3MepeHlfH o6pa3u,OB lJlfCTOrO XapHaJIJIIfTa If xap­

HaJIJIRTa C nOBbIllIeHHhIM CO.ll.ep)KaHlfeM XJIOPH.ll.OB HaTpHH If XaJIHH npHBe.ll.eHhI 

Ha plfC. 1-3. Ha XPIfBOH ,l1,TA .ll.JIH lJHCTOrO XapHaJIJIIfTa (pHC. 1) 3H.ll.OTepMHlJeCXIfH 

34>4>eKT npa 149°C cOOTBeTCTByeT9 nJIaBJIeHlf10 KPIfCTaJIJIOB C o6pa30BaHlfeM 6HIlIO-

4>rlTa If XplfCTaJIJIOB KCI, e4>4>eKT npl1 155°C - pacTBopeHlf1O KPIfCTaJIJIOB KCI, 

e4>4>eKT nplf 169°C - .ll.erH.ll.paTau,HI1 lJeThlpex MOJIexYJI BO.ll.hI. 3H.ll.oe4>4>eKT npH 

228°C OTBelJaeT OTlll.enJIeHHIO .ll.ByX nOCJIe.ll.HIfX MOJIeKYJI BO.ll.hI H O.ll.HOBpeMeHHo 

npoTeKalOmeMY npou,eccy rH.ll.pOJI113a XapHaJIJII1Ta C o6pa30BaHlfeM TBep.ll.bIX 

pacTBopoB np0.ll.YKTOB rH.ll.pOJIl13a B XapHaJIJII1Te. 3K30TepMlflJeCKlfH e4>4>exT nplf 

283°C CB}!3aH C paCna.ll.OM TBep.ll.hIX paCTBOpOB, a 3H.ll.OTepMRlJeCKHe e4>4>eKTbI npH 

386°C H 448°C cooTBeTcTBYIOT nJIaBJIeHRIO lJaCTRlJHO rH.ll.pOJI1f30BaHHoro XapHaJI­

JIHTa H pa3JIO)KeHIfIO np0.ll.yxTOB rH.ll.pOJIIf3a XapHaJIJIIfTa. 

Kax BH.ll.HO R3 TepMorpaMMhI Ha pHC. 2 .ll.JIH XapHaJIJIHTa C nOBhIllIeHHhIM cO.ll.ep­

)KaHlfeM NaCl Ha6JIIO.ll.aeTCH CMemeHHe B HH3KoTeMnepaTypHYIO 06JIaCTh e4>4>exToB 

.ll.erR.ll.paTalJ,RIf (165°C If 222°C) If e4>4>eKTa pacna.ll.a np0.ll.YXToB rH.ll.pOJIlf3a (398°C). 

AT 

169 

228 

100 ·c 500 

PI-IC. 1 

KpI-IBble LIT A 1-1 3ITeKTPorrpOBO~HOCT" ~"CTO­

ro KapHanITI-ITa 

100 300 ·c 500 

PHC. 2 

KpI-IBble LJ:TA 1-1 3JIeKTpOrrpoBo~HOCTH Kap­

HaJIJII-ITa c rrOBhIllIeHHblM co~ep~aH"eM (8,3%) 
XITopl-l~a HaTpHH 

------ -----------------
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)J,erHiJ:pal\HlI KapHaJlJlHTa 2765 

CMew,eHlfe 3H,!l;Oe4>4>eKToB B Hlf3KOTeMnepaTypHYlO 06JIaCTb CBlf,!l;eTeJIbCTByeT 

06 y,!l;aJIeHlfII BO,!l;bI lf3 KapHaJIJIIITa nplf 60JIee Hlf3KbIX TeMnepaTypax. 3TO nO,!l;TBep:>K­

,!l;aeTCH ,!l;aHHbIMlf lf3MepeHlfH 3JIeKTpOnpoBo,!l;HOCTlf (plfC. 2). B KapHaJIJIlfTe, cO,!l;ep:>Ka­

w,eM NaCl, :>Klf,!l;KaH 4>a3a y,!l;aJIHeTCH npII 197°C (B 3TOT MOMeHT 3JIeKTpOnpOBO,!l;­

HOCTb CTaHOBlfTCH 6JIlf3KOH K HYJIIO), B TO BpeMH KaK B 'llfCTOM KapHaJIJIIITe :>Klf,!l;KaH 

4>a3a y,!l;amIeTCH npII 210°C (pIIC. 1). 
PaccMoTplfM TepMorpaMMY KapHaJIJIIITa C nOBbIlIIeHHbIM cO,!l;ep:>KaHlfeM XJIOplf,!l;a 

KaJIIIll (plfC. 3). CpaBHlfBali ee C ,!l;aHHbIMII .l1.T A ,!l;JIH qIICTOrO KapHaJIJIIITa If KapHaJI­

JIIITa C nOBbIlIIeHHbIM cO,!l;ep:>KaHHeM NaCl, MO:>KHO 3aKJIlOqlfTb, 'ITO XJIOPlf,!l; KaJIlfH 

nO,!l;06HO XJIOpH,!l;y HaTplfH CHH:>KaeT TeMnepaTYPY ,!l;erlf,!l;paTan;Hlf KapHaJIJIlfTa If pac­

na,!l;a IlpO,!l;YKTOB rlf,!l;pOJIIOa. B OTJI1fqHe OT TepMOrpaMMbI plfC. 2 Ha TepMorpaMMe 

KapHaJIJIlfTa C nOBbIlIIeHHbIM cO,!l;ep:>KaHIIeM KCl nOCJIe e4>4>eKTa nJIaBJIeHlfH (387°C) 

Ha6JIIO,!l;aIOTCH ,!l;Ba 3H,!l;Oe4>4>eKTa npH TeMnepaTypax 401°Clf 404°C, a pacna,!l; IlpO­

nYKTOB mn;pomna 3aKaWllfBaeTCH nplf MeHblIIeH TeMrrepaType (425°C) qeM y Kap­

HaJIJUlTa cO,!l;ep:>Kaw,ero NaCl (445°C). MO:>KHO rrpe,!l;IlOJIO:>KIITb, 'ITO B KapHaJIJIlfTe 

C nOBbIlIIeHHbIM cO,!l;ep:>KaHlfeM KCl 06pa3YlOTCH ,!l;Ba TlfIla np0,!l;YKTOB rlf,!l;pOJIlf3a, 

e4>4>eKTbI pacrrana KOTOPbIX Ha6JIIO,!l;aIOTCH IlpII 401°C H 404°C. 

AHaJUf3HpYli KpHBbIe II3MeHeHII5J 3JIeKTpOnpOBO,!l;HOCTII qIICTOrO KapHaJIJIlfTa 

H KapHaJIJIHTa C BbICOKHM cO,!l;ep:>KaHIIeM KCl II NaCI (pIIC. 1-3) MO:>KHO 3aMeTlfTb, 

'ITO B HHTepBaJIe TeMnepaTYP 135 - 210°C KpHCTaJIJIbI KapHaJIJIIITa paCnJIaBJIeHbI 

B KpI1CTaJIJIH3an;IIOHHoH BO,!l;e. I1PH TeMrrepaTypax BbIllie 197 - 210°C cyw,eCTByeT 

TBepL\aH 4>a3a, IlO-BH,!l;HMOMY, B BH,!l;e KplfCTaJIJIOrHL\paTa. OTw,enJIeHHe MOJIeKYJI 

BOL\bI OT :Horo KpHCTaJIJIOrII,!l;paTa 3aKaHqHBaeTCH npH 255 - 261°C. I1PH TeMnepa­

Typax 370 - 375°C Ha6JIIO,!l;aeTC5J pe3Koe YBeJIIIqeHIIe :meKTpOnpOBO,!l;HOCTH, 'ITO 

xapaKTepHO L\JI5J IlJIaBJIeHHH 06e3BO:>KeHHOrO KapHaJIJIHTa . .l1.JIli KapHaJIJIlfTa C nOBbI­

weHHbIM CO,!l;ep:>KaHHeM KCl nepe,!l; nJIaBJIeHIIeM 06e3BO:>KeHHOrO KapHaJIJIHTa 

Ha6mo!l,aeTC5J KpaTKOBpeMeHHoe B03paCTaHHe 3JIeKTpOnpOBo,!l;HOCTlf (357°C), 'ITO, 

nO-BI1L\IIMOMY, 5JBJIHeTCli pe3YJIbTaTOM nJIaBJIeHlfli 3BTeKTHKa B nOBepXHOCTHOM 

CJlOC KpHCTaJIJIOB. 

npOaHaJIH3HpyeM BJIHHHHe NaCI H KCl Ha ,!l;erH,!l;paTan;HIO 6IIlIIo4>HTa. TepMO­

rpaMMbI qHCTOrO 6HlIIo4>IITa If MeXaHH'IeCKHX CMeceH 6lwI04>lfTa C NaCI If KCl 

npIIBCL\eHbI Ha pl1C. 4-6. Ha KPIIBOH .l1.TA ql1CTOrO 6HlIIo4>HTa (pHC. 4) nepBbIH 

lHiloe4>4>eKT COOTBeTcTByeT IlJIaBJIeHlflO MgC1 2 .6 H 20, BTOPOH e4>4>eKT (168°C) -

OILIJ,CnJleHHIO ,!l;ByX MOJIeKYJI BO,!l;bI, TpenIH e4>4>eKT (183°C) - ,!l;emL\paTan;HH 

L\ByX MOJIeKYJI BO,!l;bI, qeTBepTbIH (223°C) H n5JTbIH (278°C) e4>4>eKTbI cooTBeTcTBYIOT 

L\CrHL\paTan;HH no O,!l;HOH MOJIeKYJIe BO,!l;bI H O,!l;HOBpeMeHHO npoTeKalOw,eMY npo­

lJ,eccy rHL\pOJIH3a XJIOpH,!l;a MarHlf5J5 C o6pa30BaHHeM TBep,!l;bIX paCTBopoB npO,!l;yKToB 

rl1L\pOJIl13a B XJIOplf,!l;e MarHH1l7 • 3K30TepMH'IeCKlfH e4>4>eKT npl1 307°C, nO-BI1,!l;I1MOMY, 

CBH3aH C Ila'laJIOM pacnaL\a TBep,!l;bIX paCTBopOB npO,!l;yKToB rII,!l;pOJIH3a B XJIOplf,!l;e 

MarHHH. ITo KPHBOH H3MeHemm 3JIeKTpOnpOBO,!l;HOCTH (pHC. 4) MO:>KHO 3aKJIIO'IHTb, 

':ITO I1pl1 436°C npOI1CXO,!l;HT nJIaBJIeHHe qaCTHqHO rHnpOJIH30BaHHoro XJIOplf,!l;a 
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2766 IlOMOB, 3,!(epOBa, rOJIOB'IeHKO, DJIallCeK: 

MarHHH. 3H,!l;oecllclleKT npH 483°C OTBeqaeT pa3JIO)l(eHHIO npO,!l;YKTOB rH,!l;pOJIH3a 

XJIOpH,!l;a MarHHHs• 

KaK BH,!l;HO H3 TepMorpaMMbI Ha pHC. 5 ,!l;IDI CMeCH 6HwocllHTa C NaCI Ha6mo­

,!l;aeTCX C,!l;Hr B CTOPOHY HH3KHX TeMnepaTYP ecllclleKToB ,!l;erH,!l;paTa~HH Ha 6 - 7°C 

H C,!l;BHr ecllclleKTa TepMHqeCKOrO pacna,!l;a rH,!l;pOJIH30BaHHoro XJIOpH,!l;a MarHHX 

(472°C). Ha KPHBOH ,lJ;TA CMeCH 6HwocllHTa C NaCI B OTJIuque OT TepMorpaMMbI 

qHCTOrO 6Hwocllma Ha6JI1O,!l;aeTCH TaK)l(e pa3,!l;eJIeHHe ecllclleKTa nJIaBJIeHHX (419°C) 

H ecllclleKTa pacna,!l;a rH,!l;pOJIH30BaHHoro XJIopH,!l;a MarHHX (472°C), qTO B03MO)l(HO, 

CBH3aHO C H3MeHeHHeM COCTaBa npO,!l;YKTOB rH,!l;pOJIH3a 6HwocllHTa B npHcYTcTBHH 

XJIOpH,!l;a HaTpHa. 

1-13 aHaJIH3a KpHBbIX 3JIeKTponpoBO,!l;HOCTH ,!l;JIX lfHCToro 6Hw0cPHTa H CMeCH 

C NaCI (pHC. 4- 5) MO)l(HO 3aKJIlOlfHTb, 1fTO Y,!l;aJIeHHe )l(H)l;KOH cPa3bI H3 npo6bI 

npoHCxO,!l;HT K MOMeHTY HaqaJIa OTI~enJIeHHH nXToH MOJIeKYJIbI BO,!l;bI H3 6HwocllHTa 

(npH TeMllepaTYpax 205-214°C). CJIe,!l;OBaTenbHo, ,!l;erH,!l;paTa~X nXToH H weCToH 

MOJIeKYJIbI BO,!l;bI 6HwocllHTa npoTeKaeT H3 KpHCTaJIJlH1feCKOH clla3bI B TO BpeMX KaK 

OTI~enJIeHHe nepBbIX lfeTbIpeX MOJIeKYJI BO,!l;bI H,!l;eT H3 )l(H)l;KOH clla3bI. 

225 

100 JOO ·c 500 

PHC. 3 

KpHBble AT A H :meKTponpoBo,!(HOCTH Kap­

HanJIHTa C nOBblweHHblM co,!(epllCaHBeM (8,3%) 
XJIOpH,!(a KanHH 

223 

300 ·c 

PHc.4 

KpHBble AT A H 3neKTponpoBo,!(HocTH 60-

wO¢lUTa 

----------------~ ~- ~ -~~---~--~ - -- ~ 
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PaCCMOTpHM ,l1;aHHbIe AT A ,l1;JUI MeXaHH'ICCXOH CMCCH 6HIlIo<ilHTa C XJIOPH,l1;OM 

xamUl, OTBC'IalOllJ,eH no COCTaBY COC,l1;HHCHHIO KCI.MgCI 2 .6 H 20 (pHC. 6). Ha TCpMO­

rpaMMe 3H,l1;Oc<il<ilexT npH 97°C OTBC'IaeT nJIaBJICHHIO 6HIlIo<ilHTa, 'ITO nO,l1;TBCp­

JK,l1;aCTCH pe3XHM B03paCTaHHCM BCJIH'IHHbI 3JICXTpOnpOBO,l1;HOCTH npH 3TOH TCMncpa­

TYPC. npH aHaJIH3C 3H,l1;OTCPMH'ICCXOro 3<il<ilcxTa npH 126°C CJIC,l1;YCT npHHHTh 

BO BHMMaHHC ,l1;aHHhle pa60TbI2 , B XOTOPOH C nOMOllJ,hlO pCHTrcHo<ila30Boro aHamf3a 

YCTaHOBJIeHO 06pa30BaHHe XapHaJIJIHTa B pe3YJIhTaTC npoTcxaHHH XMMM'ICCXOH 

pcaXW1.M paCnJIaBJIeHHOrO 6HIlIo<ilHTa C XJIOPH,l1;OM XaJIHH. CJIe,l1;OBaTCJIhHO, 3H,l1;0-

c<il«PCKT npH 126°C, no BceH BCPO»THOCTH, OTBC'IaeT npo~cccy 06pa30BaHHH CHHTeTH­

'1CCKOro XapHaJIJIHTa. AJIH pacIlIH<ilpoBxH 3H,l1;03<il«PCKTOB npH 166°C H 226°C cpaBHHM 

TepMorpaMMY MH McxaHHlfccxoH CMCCH 6HIlIo«pHTa C XJIOPH,l1;OM XaJIHH (pHC. 6) C npe­

,l1;blllymHMH TepMorpaMMaMH (pHC. I - 5). 113 TcpMorpaMM 'JHCTOro XapHaJIJIHTa 

H cro CMCCCH C XJIOpH,l1;aMH HaTpHH HJIH XaJIHH (pHC. 1 - 3) BH,l1;HO, 'ITO 3H,l1;Oe<il«peXT 

,l1;CrH,l1;paTa~HH 'leThIpex MOJICXYJI BO,l1;hI ,l1;JIH XapHaJIJIHTa HaXO,l1;HTCH B 06JIaCTH 165-

169°C, a c<il«PCKT OTllJ,CnJICHHH ,l1;BYX MOJICXYJI BO,l1;hI - B 06JIaCTH 222 - 228°C. 

1-13 TcpMorpaMM 6HIlIo«pHTa H cro CMCCH C NaCI (pHC. 4- 5) BH,l1;HO, 'ITO B 3TOM 

100 

Pl1c.5 

KpHBble )l,TA H :meKTpOnpOBO,ll,HOCTH Mexa­

HlI'lecKoil: CMeCH 6HlIIocjJHTa (77,6%) C XJIOPH­

,!lOM HaTpHR (22,4%) 
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300 ·c 500 

PHC. 6 

KpHBbIe )l,T A H JJIeKTpOnpOBO,ll,HOCTH Mexa­

HHQeCKOH CMeCH 6HlIIocjJHTa (73,1~~) C XJIOPH­

,!lOM KaJIHlI (26,9%) 
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CJIy'lae ~erl1~paTa~"HI IIpOTeXaeT IIpH 60JIee BhICOKHX TeMlIepaTypax H COIIPOBO)l(­

~aeTCH '1eThlphMH 3H~OTepMI1'1eCKHMI1 3<p<peXTaMH IIpH TeMlIepaTypax 160-168°C-

177 -183°C, 217 - 223°C, 270 - 278°C. B TO )l(e BpeMH Ha TepMorpaMMe CMeCH 

611l110<pI1Ta C XJIOpl1~OM KaJIHH (pHC. 6) Ha6mo~aeTcH JII111Ih 2 3H~oe<p<peKTa ~erH~pa­
Ta[(1111 npl1 166°C H 226°C, 'ITO II03BOJI5IeT OTHeCTH I1X COOTBeTCTBeHHO K ~erH~pa­

Ta[(1111 '1eThIpex (166°C), a 3aTeM ~ByX (226°C) MOJIeKYJI BO~hI. 3K30TepMI1'1eCKllH 

3<P<P:O:KT npl1 290°C Ha TepMorpaMMe PI1C. 6 COBlIa~aeT C Ha'laJIOM pacna~a TBep~hIX 

paCTBopOB rl1~pOJIl130BaHHoro XJIopl1~a MarHI1H 11 KapHaJIJII1Ta B o6pa30BaBllIeMcH 

CI1HTeTI1'1eCKOM KapHaJIJII1Te9 • 3H~oe<p<p~KT IIpH 407°C OTBe'laeT IIJIaBJIeHlllO IIpO­

~yKTa, 'ITO IIO~TBep)l(L(aeTCH XO~OM KPHBOH 3JIeKTpOlIpOBO~HOCTH (pHC. 6). 3<p<pexThI 

IIpl1 421°C H 458°C COOTBeTCTBYlOT, IIO-BH~OMOMy, paclIa~y rH~pOJIH30BaHHhIX 

<pOPM o6pa30BaBllIerocH XapHaJIJIHTa H 6HIlIO<pHTa. 

OTMeTI1M, 'ITO ~erH~paTa[(1111 06pa30BaBllIerOCH CllHTeTll'leCKOrO KapHaJIJIHTa 

B CMeCH KCI + MgC12 .6 H 20 3aKaH'IHBaeTCH IIpH 265°C (pllC. 6), 'ITO Ha 33°C 

Hl1)1(e TeMnepaTyphI OKOH'IaHll51 ~erl1~paTa[(lll1 CMeCll NaCl + MgC1 2 .6 H 20 (pHC. 5). 

113 TepMorpaMMhI CMeCll 61111IO<p11Ta C KCl (P11c. 6) TaK)I(e Bll~HO, 'ITO e<p<peXThI 

pacna~a TBep~bIX paCTBOpOB (290°C) II pacna~a rll~pOJIll30BaHHoro KapHaJIJIllTa 

(421°C) 11 ntllpOJIl-BOsaHHoro 61111IO<pllTa (458°C) no cpaBHeHlllO co CMeChlO 6ll11IO­

<pI1Ta C NaCl Ha6mo~alOTcH IIpl1 60JIee HI13KI1X TeMnepaTypax. 

TaKllM o6pa30M, XJIOpl1~ KaJII1H B OTJII1'1l1e OT XJIopl1~a HaTpl1H IIPI1BO~llT 

K 60JIee 3Ha'lI1TeJIhHoMY CHl1)1(eHI1IO TeMnepaTYP ~erJf~paTa[(llll 6ll11Io<pllTa 11 pac­

lIa~a TBep~bIX pacTBopoB Jf IIpO~yXTOB rll~pOJII13a, a TaK)I(e K 113MeHeH111O Mexa­

HIBMa ~erl1~paTa[(JfJf. BMeCTO MHorocTyneH'IaToro oTw.enJIeH1151 BO~b1 Jf3 CMeCI1 

611l110<pI1Ta C NaC1IIo cxeMe: 

(A) 

- ~efl1~paTa[(Yl51 CMeCJf 611Wo<pYlTa C KCl npOTeKaeT IIO cxeMe: 

(B) 

r~e x Yl y - 'mCJIO MOJIeH BO~bI XI1MI1'1eCKI1 CB5I3aHHhIX C IIpO~YKTaM11 ~erJf~paTa[(I111. 

ITOCKOJIbKY rl1~pOJIl13 KapHaJIJII1Ta IIpOTeKaeT C MeHhllIeH CKOPOCThlO '1eM r11~po­

JIll3 6Ylwo<p.na 2 , MO)l(HO 3aKJIIO'II1Th 'ITO XJIOPYl.D: Kamm ~06aBJI5IeMhIH B 6HIlIO<p11T 

11JII1 KapHaJIJII1T 6y~eT IIO~aBJI5ITb rl1~pOJIll3 3TYlX Bew.eCTB B 60JIhllIeH CTeneH11 

qeM XJIOpl1~ HaTpI1H. 
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