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BJUUIHUE YCJIOBHH U3MEPEHlIM HA ,lI.H«Il«llEPEHlJ,UAJIbHO­

TEPMUQECKUM AHAJIH3 KPUCTAJIJIOrU,lI.PATA TUlIA KAPHAJIJIUTA 

BJIa,n:HMHp 3. lIoHJIOB6, RHa 3,n:epoBaa , AHTOHI1H bJIa)KeKa 

a llpa:JICc"uu XUMUKo-meXHO;/OcUlleCKUU llHcmumym, 16628 llpaca 6, £{CCP 
6 llepMC"UU nOAUmeXHUf.leCKUU uHcmumym, 614000 llepMb, CCCP 

IIOCTYIlHJIO B pe,n:aKl\HIO 24. Mall 1983 r 

B pa60Te npHBe,n:eHbI pe3YJIbTaTbI ,n:1I.p.pepeHl\HaJIbHO-TepMH'leCKoro aHaJlH3a UJ:TA) HCKYCCTBeH­

HOro KapHaJIJIHTa KCI-MgCI 2 .6 H 20, nOKa3aHa 60Jlbrnall pOJlb .pa30BorO COCTOHHHlI aHaJlH3Hpye­

Moro 06pa3l\a. PaCCMOTpeHbI npH'lHHbI paCXOlK,n:eHHH ,n:aHHbIX ,lJ,TA pa3JIH'lHb1X aBTopOB. 3KcnepH­

MeHTaJIbHO YCTaHOBJIeHO BJIHlIHHe ,n:aBJIeHHlI napOB BO,n:bI Ha TepMorpaMMbI KapHaJIJIHTa. IIpIIBe,n:e­

HbI ,n:aHHbIe 0 BJIlIlIHHH Ha KpHBble ,lJ,T A nepeMeHHoro JJIeKTpH'leCKOrO TOKa, nponYCKaeMoro 'lepe3 

06pa3l\b1KapHaJIJlHTa. 

IIpH TepMU'leCKOM aHaJIH3e KpHCTaJIJIOrH,n:paTOB, rro,n:BepralOllI,HXCH rrpH HarpeBaHHH 

pa3JIO)KeHHlO HJIH rH,n:POJIH3Y, BH,n: KpHBbIX ,lI.T A H 3Ha'leHHH TeMrrepaTYP <pa30BbIX 

rrpeBpalll,eHHH CYllI,eCTBeHHO 3aBHCHT OT MHOrHX YCJIOBHH H3MepeHHH. 1 - 3 3TO 06CTO­

HTeJIbCTBO YCJIO)l(HHeT aHaJIll3 TepMOrpa<pH'leCKHX ,n:aHHbIX, a B HeKOTopbIX CJIY'laHX, 

Tpe6yeT rrpOBe,n:eHHSI ,n:orrOJIHHTeJIbHbIX HCCJIe,n:OBaHHH rro H3yqeHHlO BJIHHHHH YCJIOBHH 

H3MepeHHH Ha ,n:H<p<pepeHU;UaJIbHO-TeMpH'leCKHH: aHaJIH3 KpHCTaJIJIOrH,n:paTOB. 

I1CKYCCTBeHHbIH KapHaJIJIHT rrpHHa,n:JIe)l(HT K yKa3aHHOMY THrry KPHCTaJIJIO­

rH,n:paTOB. 1 113yqeHHeM ero rrOBe,n:eHHH rrpH HarpeBaHHH MeTo,n:aMH TepMH'leCKorO 

aHaJIH3a H HHTepupeTaU;HeH TepMorpa<pH'leCKHX KpHBblX 3aHHMalOTCH HarrpHMep 

pa60TbI1 .4 ,5. 

K HaCTOSllll,eMY BpeMeHH UPH TepMorpa<pH'leCKHX H3MepeHHSlX MaJIO Y'lHTbIBaeTCH 

<pa30Boe COCTaHHHe 06pa3u;a. B CBH3H C 3THM B ,n:aHHOH pa60Te rrpe,n:rrpHHHTa 

rrOrrbITKa Y'leCTb 3TO BJIH}!HHe rrpH pa3JIH'lHbIX YCJIOBHHX rrpOBe,n:eHH}! ,n:H<p<pepeHU;HaJIb­

HO-TeMpMU'leCKOrO aHaJIU3a KpHCTaJIJIOrImpaTa THua KapHaJIJIHTa. C 3TOH u;eJIblO 

B pa60Te HCUOJIb30BaH KOM6HHHpOBaHHbIH: MeTO,n: TepMH'leCKOrO aHaJIH3a C O,n:HO­

BpeMeHHbIM H3MepeHlreM 3JIeKTpOrrpOBo,n:HOCTH 06pa3u;a, rrpe,n:JIO)KeHHbIH B pa60Te l . 

3KcnEPMMEHTAJIb<\SI 1.fACTb 

,lJ,H.p.pepeHl\HaJIbHO-TepMH'leCKHH aHaml.3 npoBo,n:HJIH Ha YCTaHoBKe 06b1'lHOrO nma C pa3,n:eJIbHbIMII 

THrmIMH, H3rOTOBJIeHHOH nJialKeKOM6 . B HCCJIe,n:oBaHHlIx HCnOJIb30BaJIH rnecTHBo,n:HbtH KapHaJIJIHT, 

nOJIY'leHHbIH nepeKpHCTaJIJIH3al\HeH, C pa3MepoM KpllCraJIJIOB 0,25-0,30 MM II CTeXIIOMeTpH'leCKHM 

COOTHOWCHHeM KCl.MgCI 2 . HarpeBaHHe 06pa3l.\OB npoBo,n:HJIII B aJIYH,n:OBbIX l\HJIHH,n:pH'leCKHX 

THr JIlIX ,n:llaMeTpOM 6 MM H BblCOTOH 15 MM, cHa6lKeHHbix 'leXJIOM ,n:JIlI ,n:H.p.pepeHl.\HaJIbHOH TepMO-
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rrapbI B ,n:HIIII.(e TllrJIli 7 . )l,JIli TllrJIeil: 6bIJIII 113rOTOBJIeHbI KpbIllIKII C BMOHTIlPOBaHHbIMli nJIaTIIHO­

BbIMII :meKTpO,llaMII II IIeHTpaJIbHblM OTBepcTHeM ,n:HaMeTpoM 2 MM )1.JUl OTBO,lla napoB BO,llbI. 

113MepeHII1I TeMIlepaTypbI rrpOH3BO,llHJIII C I10MOIIJ;bIO PtjPtRh 10 TepMonapbI II IIIIIPPOBOro MHJIJIU­

BOJIbTMeTpa. HaBecKa o6pa3IIoB KapHaJIJIHTa BO Bcex 113MepeHIIlIx COCTaBmma 100 ± 1 Mr. I1ccJIe­

llOBaHlIlI I1POBO,llIlJIII 6e3 np0,llYBKII o6pa3IIa B03,llYXOMCO CKOPOCTbIO HarpeBaHlIlI 6°CjMIiH. Ha'faJIo 

rrOlIBJIeHlIlI iKlI,llKOil: IPa3bI npll TepMorpaIPII'feCKIIX 113MepeHIIlIX perllcTpHpOBaJIII no BeJIII'fUHe 

rrepeMeHHoro :meKTplI'IeCKOrO TOKa, npOTeKaIOII.(erO MeiK,n:y 3JIeKTpo,n:aMII, nOMem:eHHbIMIi B TlI.reJIb 

C 06pa3IIoM. )l,JIli nora Ha 3JIeKTpO,llbI no,n:aBaJIlI HanplIiKeHlI.e 2-4 B. I1oCJIe,n:oBaTeJIbHOCo6pa311oM 

rrOllKnIO'faJIII 3aIlII.CbIBaIOII.(IIil: MIIJIJJHaMIlepMeTp. I1PII I10HBJIeHIIII B TllrJIe iKH,llKOil: (jJa3bI B ueIIII 

B03HIIKaJI 3JIeKTplI'feCKIlil: TOK, BeJIII'fIlHa KOToporo rrpR I10CTOlIHHOM HaIIplIiKeHlf1f Ha 3JIeKTpo,n:ax 

rrporrOpUROHaJIbHa 3neKTponpOBO,n:HOCTII o6pa3ua. )l,JIli nOJIY'feHRlI BocnpOIl3Bo,n:RMbIX pe3yJIbTa­

TOB Bee TepMorpa(jJII'feCKHe 113MepeHIIH rrpOBO,llllJIH 2-3 pa3a. 

PE3YJIhTAThi H ~HCI(YCCHSI 

C u,eJIblO BbUIBJIeHlUl BJIlUIHHSI .D;aBJIeHHSI napOB BO.D;bI Ha.D; o6pa3u,OM Ha KpHBbIe 

AT A 6bIJIH npOBe.D;eHbI TepMorpa<lm'JecKHe H3MepeHHSI KapHaJIJIHTa B OTKPbITOM 

HlfJIe H B THrJIe, 3aKpblTOM KPbIIIJKOM. Pe3YJIbTaTbI H3MepeHHM npHBe.D;eHbl Ha pHe. 1 
If 2.TepMorpaMMa KapHaJIJIJIHTa, nOJIY'leHHaSI HaMH npH HarpeBaHHH B 3aKpbITOM 

DTA 

37\1 

t.T 
::2 

___ ) I ... ______ 

Ad( 

1~6 

300 'C 500 

PRe. 1 

KplfBble )l,TA II 3JIeKTpOnpoBO.l:\HOCTII K&P­

llaJlJlIITa, 113MepeHHbie B OTKPbITOM TllrJle. 

KplfBali 1 CHliTa rrplI HarpeBaHHII o6pa3ua, 

KplfBali 2 - rrpll OXJlaiK,n:eHIfIf 

------.-------------
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DTA 

6T 
386 

169 
Ad{ 

228 

100 'C 500 

Pile. 2 

KpHBble )l,T A II 3JIeKTpOrrpOBo,n:HOCTII Kap­

HannilTa, 113MepeHHble B 3aKpbITOM TllrJIe 

---- ----_. - ----



2772 TIOHJIOB, 3,L1epOBa, nJIalKeK: 

HITJIe (pHC. 2) HMeeT aHaJIOrJ1l:IHbIH xapaKTep C TepMorpaMMaMH, rrOJIY'IeHHbIMH 

B pa60Tax4 ,5. OTJIH'IHe COCTOHT JIHilib B 3Ha'IeHHHX TeMrrepaTYP e<p<peKTOB, 'ITO 

06bHCHHeTCH pa3HbIMH CKOPOCTHMH HarpeBaHHH H BeJIH'IHHbI HaBeCKH 06pa3~OB. 

Ha TepMOrpaMMe CHHTOH B OTKPbITOM THrJIe (pHC. 1) rrepBble 3H)],oTepMH'IeCKHe e<p­

<peKTbI cooTBeTcTBYlOT4 rrJIaBJIeHHIO I1IeCTHBO)],HOro KapHaJIJIHTa (146°C), )],erH)]'pa­

Ta~~HH 'IeTbIpex MOJIeKYJI BO)],bI (166"C) H o)],HoBpeMeHHo rrpOTeKaIOlll,HM rrpo~eccaM 

)],erH)],paTa~HH )],BYX MOJIeKYJI BO)],bI H rH)],POJIH3Y KapHaJIJIHTa (217°C). TIPH 285°C 

Ha TepMorpaMMe OT'IeTJIHBO npOHBJIHeTCH 3K30TepMH'IeCKHH e<p<peKT, paHee He 

aHaJIH3HPyeMbIH B JIHTepaType. 3TOT ecpcpeKT, nO-BH)],HMOMY, OTHOCHTCH K TepMH­

'IeCKOMY pacrra)],y TBep)],bIX paCTBopOB npO)lYKTOB rH)]'pOJIl13a B KapHaJIJIlne, 06-

pa3YIOlll,HXCH8 rrpH 240°C (TeMrrepaTypa 3Toro 06pa30BaHHH, rrOJIY'IeHHaH HaMH 

Ha 23°C HH)I(e). KaK H3BecTH01 , pacna)l TBep)],blx pacTBopoB conpOBo)l()laeTCH 

BbI)],eJIeHHeM TerrJIa. TIoCJIe)],HHe )],Ba 3H)lOTepMH'IeCKHe e<pcpeKTa OTHOCHTCH K rrJIaB­

JIeHHIO 06e3BO)l(eHHOrO 'IaCTH'IHO rH)]'pOJIH30BaHHoro KapHaJIJIHTa (385°C) H TepMH­

'IeCKOMY pacna)],y npo)],YKTOB rH)]'pOJIH3a (447°C). Ha'IaJIo npo~ecca nJIaBJIeHHH 

KapHaJIJIHTa npH 371°C rro)],TBep)l()laeTCSI 6bICTPbIM YBeJIH'IeHHeM 3JIeKTpOrrpoBo)]'­

HOCTH 06pa3~a (pHC. 1), a TaK)I(e rrOHBJIeHHeM 3K30TepMH'IeCKOrO ecp<peKTa KpHCTaJIJIH-

3a~HH paCrrJIaBa, 3acpHKcHpoBaHHoro HaMH npH 371°C rrpH OXJIa)l()],eHHH 06pa3ua 

C 500°C )],0 300"C. 3TH )laHHble rrpOTHBOpe'IaT cYlll,eCTBYIOlll,eMY MHeHHI04 0 TOM, 

'ITO B npo~ecce HarpeBaHHH KapHaJIJIHTa nepBOHa'IaJIbHO rrpOHCXO)],HT pacrra)], 

rrpO)],YKTOB rH)]'pOJIH3a, a 3aTeM nJIaBJIeHHe KapHaJIJIHTa, 

AHaJIH3HpySI TepMorpaMMY KapHaJIJIHTa, CHHTYIO B 3aKpblTOM TJfrJIe (pHC. 2), 
MO)l(HO OTMeTHTb, 'ITO rrOBblIIIeHHe )],aBJIeHHH napOB BO)lbI B THrJIe npJfBeJIO K CMelll,e­

HHIO ecpcpeKTOB )],erJf)],paTa~HH B CTOPOHY BblCOKHX TeMrrepaTYP H nOHBJIeHillO 

He60JIbillOrO )],orrOJIHHTeJIbHOrO e<pcpeKTa npJf 155°C. CMelll,eHHe ecpcpeKToB )le­

rH)],paTa~JfH npH rrOBblIIIeHHJf )],aBJIeHHH napoB Ha)], HeKoTopbIMH KpHCTaJIJIOrH)lpa­

TaMH paHee YCTaHOBJIeHO Jf 06bHcHHeTcH CMelll,eHJfeM paBHOBeCH5I rrpo~ecca 

)],erH)],paTaUHH9 • .l1:JIH BbI5ICHeHHH rrpH'IHHbI nOHBJIeHJf51 HOB oro 3H,ll0('cpcpeKTa pac­

CMOTPHM KPHBYIO H3MeHeHHH 3JIeKTpOBO)],HOCTJf Ha pilC. 1. vb ,llaHHbIX pHcYHKa 

BH)],HO, 'ITO B OTKPbITOM THrJIe KpHCTaJIJIbI KapHaJIJIlna nponYCKaIOT TOK JIIllllb 

KpaTKOBpeMeHHO rrpH TeMrrepaType 158°C, rrO-BJf,llJfMOMY, 3a C'IeT 'IaCTH'IHOrO 

rrJIaBJIeHHH KpHCTaJIJIOB C rroBepxHocTH . .l1:erH)]'paTaUHSI KapHaJIJIHTa B 3THX yCJIO­

BHSlX rrpoTeKaeT H3 TBep)],oH <pa3bI. B 3aKpbITOM THrJIe nJIaBJIeHlle Ha'IHHaeTCH 

rrpH 135°C (pHC. 2) H JKH,llKaH cpa3a cYlll,ecTBYeT B Tl1rJIe )l0 210°C. TaKHM 06pa30M, 

rrpH rrOBblIIIeHHOM )],aBJIeHIlH rrapoB BO)lbI Jf JfX 3aTpY)],HeHHoM OTBo)],e KpHCTaJIJIbl 

KapHaJIJIHTa paCIIJIaBJI5IIOTCH B KpHCTaJIJIH3aUHOHHoH BO)le. 3TOT npouecc, no­

-BH)],HMOMy, cOrrpOBO)l()laeTCH pa3JIO)l(eHJfeM KapHaJIJIHTa Ha 6JflllOCPHT H KpilCTaJIJIbl 

XJIOpH)],a KaJIHH. (TaKoe p03JIO)l(eHHe OTMe'IeH010 npil HarpeBaHlUl KpHCTaJIJIOB 

KapHaJIJIHTa B 3anaHHHoH aMnYJIe npH nOBblIIIeHHblX )],aBJIeHH5IX napoB BO)],bI). 

BbT)]'eJIHBiliHeCH KpHCTaJIJIbI KCI pacTBopHIOTCH 3aTeM B pacTBope 6IlIlIocpHTa 'ITO, 

no BceH BepOHTHOCTH, CBSl3aHO C nOHBJIeHHeM ,llOnOJIHHTeJIbHorO He60JIbmOrO 
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3H)]'oe<p<peKTa npH 155°C H C H3MeHeHHCM Ha 1<PHBOH 3JIe1<1 ponpoBo)],HOCTH B 3TOH 

TeMnepaTypHoH 06JIaCTH. 

J..b npHBe)],eHHhlx )],aHHhIX ,lJ,T A H KpHBhlX 3JIeKTpOnpOBO)],HOCTH (pHC. 1 - 2) TaK)Ke 

BH)],HO, 'ITO )],erH)]'paTalJ,H» )],BYX nOCJIe)],HHX MOJIe1<YJI BO)],hl H3 1<apH3JIJIHTa npOTeKaeT 

TOJIhKO H3 KpHCTaJIJIH'l.eCKOH <pa3hI. B TO )Ke BpeM» OTmenJIeHHe nepBhlX 'I.eTblpeX 

MOJIeKYJI BO)],bl H3 KCI-MgCI2.6 H 20 B 33BHCHMOCTH OT )],aBJIeHH» napOB BO.zn,I 

MO)KeT npOTeKaTb H3 TBep)],OH (pHc.l) HJIH )KH)],KOH <pa3hl (pHC. 2). 
06meH3BecTBo, 'ITO npH HarpeB3HHH 60JIhllIOH HaBeCKH CTaHOBHTC» np06a 

no 3CKnepHMeHTaJIhHbiM YCJIOBH»M HerOMoreHHOH BCJIe)],CTBHe BHYTpeHHero TeM­

nepaTYPHoro pa3)],eJIeHH». npHMeHeHHe H3XO)],HT KpOMe TOro B03MO)KHOCTb KOM­

MYHH1<alJ,HH npO)],YKTOB npOTeICalOmHX npOlJ,eCCOB C 01<PY)KalOmeH cpe)]'OH, ICOTopa» 

TaIC)Ke BJIH»eT Ha rOMMoreHHOCTb np06bJ. B HallieM CJIYlJae npH HarpeBaHHH 60JIh­

llIHX H3BeCOK KapH3JIJIHTa HMelOT BepXHHe CJIOH KPHCTaJIJIOB 60JIee BbICOKYIO TeM­

nep3Typy H paHbllIe nJIaB»TC», 3aTpy)J,H»» OTBO)], n3pOB BO,lIhl H3 HH)KHHX H cpeAHHX 

CJIOeB. B pe3YJIbTaTe lJ,eHTp3JIbHbIe CJIOH KPHCT3JIJIOB np06bl 3a C'IeT HcnapeHHS 

BO)],hI H3 HH)KHHX CJIOeB 6YAYT HMeTb nOBblllIeHHoe co)],ep)K3HHe BOAbJ. BJIHSHHe 

H36hITOlJHOH BJIarH Ha AaHHbIe ,lJ,T A MO)KHO BHAeTh Ha TepMorp3MMe pHC. 3, CHSTOH 

HaMH B THrJIe C KPblllIKOH npH p3Hee YK333HHbiX YCJIOBH»X H3MepeHHH. 113 AaHHoH 

TepMorpaMMbI BH)J,HO, 'ITO YBJI3)KHeHHbIH K3PH3JIJIHT HMeeT ,lIBa HOBblX 3HAoTepMH­

lJeCKHX e<p<peKTa npH 116°C H 399°C. E<p<peKT nTH 116°C cOOTBeTCTByeT1 nJIaBJIeHHIO 

6Hw0<pHTa MgC12.6 H 20. nO»BJIeHHe 3Toro e<p<peKTa CBHAeTeJIbCTByeT 0 TOM, 

'ITO H36bITO'l.HaS Bo)],a lJ3CTHlJHO p33JI3raeT KapH3JIJIHT C 06pa30B3HHeH 6HllIO<pHTa 

If XJIOpHAa K3JIHS. 

no Mepe A3JIbHeHllIero H3rpeBaHH» npoebl XJIOPHA 1<aJIH» BHOBh pearHpyeT 

C paCnJI3BOM XJIOpHAa MarHH» 06p33Y» K3pHaJIJIJ1T, I<OTOrOMY npHCJIymHT 3HAO­

e<p<peKThl nJIaBJIeHH» (151°C) H AerHApaT3lJ,HH (170 H 226°C) (pHC. 3). IiHllIO<pHT 

HMeeT 60JIee BblCOKYIO CKOPOCTb rH,lIpOJIH3a 'I.eM K3pHaJIJII11 11 , 'ITO npHBOAHT 

1< nOBhlllIeHHIO CTeneHH rHApOJIH3a YBJIa)KHeHHOro 06pa3lJ,3. 06 3TOM CBH)],eTeJIh­

CTByeT 3HAOTepMHlJeCKHH e<P4>eKT npH 399°C, COOTBeTCTBYlOmHH no HallIt:MY 

MHeHHIO pa3JIO)KeHHIO rHApOJIH30BaHlloro XJIOpH)],a MarHH». TaKHM 06P330M, 

B CJIO»X KPHCT3JIJIOB C 3aTpYAHeHHblM OTBO)],OM napOB BO,llhI MO)KeT npoTeKaTb 

'I.aCTH'l.HOe pa3JIO)KeHHe KapH3JIJIHTa Ha fl111IOq.HT H XJIOpH)], 1<aJIH», 'ITO Be)],eT 

1< nOBhlllIeHHIO CTeneHH rHApOJIH33 npOAYKTa H H3MeHeHHIO KPHBOH ,lJ,TA. 

npOXO)KAeHHe 3JIeKTpH'l.eCKOrO TOKa'l.epe3 np06y 1<apHaJIJII1Ta npH 06C})K)J,eHHH 

3JIe1<TpOnpOBOAHOCTH conpOBO)KA3eTC» BbTAeJIt:HH(M onpe)],fJI{HHorO KOJIHlJeCTBa 

TenJIa, KOTopoe MO)KeT BJIH»Th Ha pe3YJIhTaTbI AH<p<pepeHlJ,H3JIhHO-TepMH'l.eCKOrO 

aHaJIl13a. B 3TOH CB»3H H3MH 6bTJIH npOBeAeHbI TepMorpa<pH'IeCKHe H3MepeHH» 

KapHaJIJIHTa C O)],HOBpeMeHHOH perHCTp3lJ,HeH 3JIeI<TpOnpOBOAHOCTH npH pa3JIHlJ.HhlX 

HanpSJ)KeHH»X 3JIeKTpH'l.eCKOrO TOKa - 2, 4, 7, 10 B. lihTJIO YCTaHOBJIeHO, 'ITO npH 

BeJIH'IHHe HaBeCKH 100 Mr 3JIeKTpH'IeCKHH TOK C H3npSJ)KeHHeM ~4 B He BJIH»eT 

Ha BeJIHlJHHY 3HAOTepMll'leCKHX e4l4>eKToB H HX nOJIO)KeHHe Ha llIK3JIe TeMnepaTYP. 
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IIOBhIweHHe HarrpgxceHIDI Ha :meKTpo.n;ax .n;o 7 B (pHC. 4a) BhI3hIBaeT YMeHhweHHe 
3H.n;oTepMH'{eexoro eq,q,e:ICTa .n;em.n;paTa~HH '1eThIpex MOJIexYJI BO.n;hI (164°C) H rrO.SIB­
JIeHHe 3x30TepMH'leCXOro eq,q,eKTa B HHTepBaJIe TeMrrepaTYP 385 - 448°C rrOCJIe 
IIJIaBJIeHH.SI 06e3BO)l(eHHOrO XapHaJIJIHTa. KpoMe Toro, rrpH HarrpgxceHHH 7 B Ha TepMo­
rpaMMe Ha6mo.n;aeTC.SI c.n;BHr eq,q,exToB Ha 4 - SoC B 06JIaCTh MeHhWHX TeMIIepaTYP, 
a rrpo~ecc y.n;aJIeHH.SI rrepBhIx '1eThIpex MOJIeXYJI BO.n;hI 3aXaH'lHBaeTC.SI rrpH TeMIIepa­
Type 189i1C, 'ITO Ha 9"C MeHhwe '1eM Y 06pa3~a HarpeBaeMoro 6e3 rrporrycxaHH.SI 
TOKa. PaC'IeTHhIM rrYTeM 6hlJI0 YCTaHOBJIeHO, 'ITO rrpH HarrpgxceHHH 7B TeMrrepaTypa 
paCnJIaBa XpHCTaJIJIOrH.n;paTa MO)l(eT rrOBhICHThC.SI JIHWh Ha O,S6°C, a TeMrrepaTypa 
paCrrJIaBa 06e3BO)l(eHHOrO KapHaJIJIHTa - Ha 1,49°C. Taxoe H3MeHeHHe TeMIIepa­
TYPhI 06pa3Ba npH rrpOXO)l()];eHHH 3JIeXTpH'IeCxoro Toxa 3Ha'IHTeJIhHO MeHhwe 
'leM Ha6mo.n;aeMhlH Ha TepMorpaMMe c.n;BHr TeMrrepaTYP 3H.n;oeq,q,eXTOB. IIo-BH.n;H­
MOMY, B :nOM CJIyqae rrpOXO)l()];eHHe rrepeMeHHoro 3JIeKTpH'{eCKOrO Toxa '1epe3 
paCnJIaB KpHCTaJIJIOrH.n;paTa nOMHMO TerrJIOBOrO B03.n;eHCTBH.SI oxa3hIBaeT He­
nocpe.n;CTBeHHOe BJIH.SIHHe Ha YCKopeHHe 06pa30BaHIDI rrpOMe)l(YTO'lHoro XPHCTaJI­
JIOrH.n;paTa KCI-MgC12.2 H 20. IIpH rrOBhlweHHH HarrpgxceHH.SI .n;o 10 B (pHC. 46) 
OTMe'leHHhIe eq,q,exThI YCHJIHBaIOTC.SI. 

116 

151 

170 226 
100 300 

PHC. 3 

500 ·c 

TepMOrpaMMa KapHannHTa C rrOBblweHHbTM 

(22%) CO~eplKalJHeM BnarH, nonY'leHHall 

B 3aKpbITOM THrJle 

365 ~~6 

a 

-VQ-
440 

363 

6 

PHc.4 

KpHBbie ,lJ,TA KapHaJIJlHTa, rrOJlY'leHHble rrpH 

rrporrYCKaHHH :meKTpH'lecKoro TOKa Harrp"­

lKeHHeM 7 B (a) H HarrpIDKeHHeM 10 B (6) 
B 3axpbITOM THrJle 
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