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For the first time apossibility of useof potassium permanganate as an inhibitor
(retarder) of steel corrosion in the aqueous solution medium of sodium
chloride used as a cooling medium has been shown. It has been found that
the inhibiting effect of permanganate depends on its concentration, alkalinity
of the medium and on mass fraction of CaCI2in the solution. Varyingthe ratio
of cooling medium constituents it is possible to reduce the corrosion rate
almost by 3,5 times. To reduce the costs associated with the use of the
inhibitor the economical method of its production has been proposed.

I1pH KOCBeHHOMOXJIIDK,neHHHo6beKTOB PaJJIHqHOrO Ha-

3HaqeHHH .n;orrOJIHHTeJIbHble 3aTpaTbI Ha C03.n;aHHe rrpoMe-

:>KyTOqHOro I.\HPKYJIHpYIOlqerO KOHTYpa .n;OJI:>KHbIKOMrreH-

cHpoBaTbcH 3a CqeT HCrrOJIb30BaHHH XJIa.n;OHOCHTeJIHC orr-

THMaJIbHOH cOBoKyrrHocTbIO TerrJIoepH3HqeCKHX H 3KCrrJIy-

aTaI.\HOHHbIX CBOHCTB.

B HaCTOHII.\ee BpeMH B KaqeCTBe :>KH.n;KHXXJIa.n;OHOCHTe-

JIeH HCrrOJIb3YIOTCHrJIaBHbIM 06pa30M Bo.n;Hble pacTBopbI

HaOCHOBe:

• XJIOpH.n;OBHaTPHH, KaJIbI.\HH H MarHHH;

• Kap60HaToB lqeJIOqHbIX MeTaJIJIOB;

• epopMHaToB H aI.\eTaTOB KaJIHH;

• O.n;HO-H MHoroaTOMHbIX crrHpToB;

• MOH03THJIOBOrO 3epHpa .n;H3THJIeHrJIHKOJIH(3THJIKap6H-

TOJIa).

MHorHe H3 3THX XJIa.n;oHoCHTeJIeH HMeIOT epHpMeHHbIe

Ha3BaHHH, HarrpHMep «HOp.n;B3H 60», «<I>PH3HyM», «3KO-

epPOCT40», «3KOCOJI 65» H T•.n;.I1pH 3TOM I.\Heppa 03HaqaeT

TeMrreplITYPY KPHCTaJIJIH3aI.\HH, T.e. cooTBeTcTByeT MHHH-

MaJIbHOH OTpHI.\aTeJIbHOH TeMrrepaTYPe, rrpH KOTOPOHMO:>K-

HO HCrrOJIb30BaTb XJIa.n;OHOCHTeJIb.

XJIa.n;oHoCHTeJIH Ha OCHOBe XJIOpH.n;OB(H3 HHX qalqe HC-

rrOJIb3yeTcH XJIOpH.n;KaJIbI.\HH) 06JIa.n;aIOT XOpOIIIHMH Terr-

JIoepH3HqeCKHMH CBOHCTBaMH, HeBbIcoKOH BH3KOCTbIO,OHH

HeTOKCHqHbI, OTHOCHTeJIbHO .n;eIIIeBbI, 06eCrreqHBaIOT .n;o-
CTH:>KeHHeHH3KOH TeMrrepaTYpbI (.n;o -50 0C).

,[{a:>Kerro cpaBHeHHIO C XJIa.n;OHOCHTeJIHMHHOBOro rrOKO-

JIeHHH Ha OCHOBe aI.\eTaTa KaJIHH H 3THJIKap6HTOJIa .n;aBHO

HCrrOJIb3yeMbIe «paCCOJIbHble» XJIa.n;OHOCHTeJIHHMeIOT PM

rrpeHMyII.\eCTB. B qaCTHOCTH, BH3KOCTb 28,5%-Horo pa-

cTBopa CaC12 B HHTepBaJIe TeMrrepaTYP OT +20.n;0 -20 °C

B 2 - 4 paJa HH:>KeBH3KOCTHXJIa.n;OHOCHTeJIH«3KOCOJI 40».

A rrpH -30 °C BH3KOCTb XJIa.n;OHOCHTemr «HOp.n;B3H 60»

rrOqTH B 6 paJ (BH3KOCTb «HOp.n;B3H 40» B 3,45 paJa) rrpe-

BbIIIIaeT BH3KOCTb pacTBopa XJIOpH.n;a KaJIbI.\HH • .H: TOJIbKO

BH3KOCTb XJIa.n;OHOCHTeJIH«3KOeppOCT 40» corrOCTaBHMa C

BH3KOCTbIO Bo.n;Horo pacTBopa CaC12 B HHTepBaJIe TeMrre-

paTYP -10 ... -30 °C.

CpaBHeHHe 3HaqeHHH K03epepHI.\HeHTOBTerrJIOrrpoBo.n;HOC-

TH BbIIIIeyrroMHHyTbIX XJIa.n;oHoCHTeJIeH OKaJbIBaeTCH TaK-

:>KeB rrOJIb3Y pacTBopa XJIOpH.n;aKaJIbI.\HH. TaK, rrpH -30 °C

«HOp.n;B3H 60», «3KOCOJI 40» H pacTBop CaC12 HMeIOT 3Ha-

qeHHH TerrJIOrrpoBo.n;HOCTH 0,371; 0,440 H 0,493 BT/(M'K)

COOTBeTCTBeHHO [1, 9].

O.n;HaKo paCTBOpy XJIOpH.n;a KaJIbI.\HH rrpHcylq cYlqe-

CTBeHHbIH He.n;OCTaTOK- BblCOKaH KOpp03HOHHaH aKTHB-

HOCTb rro OTHOIIIeHHIO K KOHCTPYKI.\HOHHbIM MaTepHaJIaM

(.n;a:>KeHep:>KaBeIOlqHM CTaJIHM) XOJIO.n;HJIbHOro 060py.n;0-

BaHHH, qTO rrpHBo.n;HT K rrpe:>K.n;eBpeMeHHoMy ero H3HOCY

H C03.n;aeT rrpe.n;rrOCbIJIKH ,D;JIHHe:>KeJIaTeJIbHoro KOHTaKTa

XJIa.n;OHOCHTeJIH C OXJIa:>K.n;aeMbIMH rrHtneBbIMH rrpo.n;yK-

TaMH.

OCHOBHOH MeTO.n;3alqHTbI OTKOpp03HH rrpH HCrrOJIb30Ba-

HHH B OXJIIDK,naIOlqHX CHc:reMax XJIOpH.n;HbIX pacTBopoB -

rrpHMeHeHHe HHm6HTopoB [7]. HaH60JIee qaCTO Ha rrpaK-

THKe HCrrOJIb3YIOT rrOJIHepocepaTbI, Kap60HaTbI, caxapaTbI,

rH.n;poKcH.n;KaJIHH,HHTPaTbI,HHTPHTbI.

AHaJIH3 JIHTeplITYpHbIX .n;aHHbIX rro HHm6HTopaM KOppO-

3HH B HeHTpaJIbHbIX BO.n;HbIX pacTBopax COJIeH H .n;pyrHx

cpe.n;ax rrOKaJbIBaeT, qTO KpoMe Ha3BaHHblX BelqeCTB HC-

rrOJIb3YIOTCH COJIH HeOpraHHqeCKHX KHCJIOT, aHHOH KOTO-

pbIX MO:>KeT6bITb Bblpa:>KeH epOPMynOH MO/- (M - KaTH-

OH MeTaJIJIa, n - 3apH.n;aHHoHa). TaK, B KaqeCTBe HHrH6H-

TOpOB KOpp03HH HaIIIJIH rrpHMeHeHHe BOJIbeppaMaT KaJIHH

K2W04, xpOMaT KaJIHHK2Cr04, MOJIH6.n;aTKaJIHHK2Mo04,

.n;HrH.n;poepocepaT HaTpHH NaH2P04, cyJIbepaT HaTpHH



Na2S04, <pOC<paTHaTpIUI Na3P04, rrepXJIOpaT HaTplUl

NaCI04, rrepMaHraHaT KaJIlUl KMn04.

PaHee HaMH 6bIJI rrpe.n;JIO)KeH crroco6 rrOJIyqeHHH rrep-

MaHraHaTa H3 Mn02, rrpOBO.n;HJIHCbHCCJIe.n;OBaHHHrro H3Y-

qeHHlO ero CBOHCTB[4, 6). IIoCKOJIbKY B JIHTepaTYpe HMe-

lOTCH CBe.n;eHHHrro HCrrOJIb30BaHHlO rrepMaHraHaTa KaJIHH

B KaqeCTBe HHrH6HTopa KOpp03HH, C O.n;HOHCTOpOHbl, H

rrOJIyqeHbl, B TOM qHCJIe rrpH HallIeM yqaCTHH, .n;aHHble rro

XHMHH MapraHe~co.n;ep)l(alQHX coe.n;HHeHHH B PalJIHqHbIX

cpe.n;ax, C .n;pyrOH CTOpOHbI, rrpe.n;CTaBJIHJIOCb~eJIecoo6-

palHbIM HCCJIe.n;OBaTbB03MO)l(HOCTb 60JIee llIHpOKoro rrpH-

MeHeHHH rrepMaHramrra KaJIHHB KaqeCTBe HHrH6HTOpa KOp-

p03HH MeTaJIJIOB B 3JIeKTpOJIHTHblX CHCTeMax.

HacTOHlQaH pa60Ta rrOCBHlQeHa H3yqeHHlO KOpp03HOH-

HbIX (rro OTHOllIeHHlO K ymepo.n;HCTOH CTaJIH CT.3) H Terr-

JIo<pH3HqeCKHX CBOHCTB paCTBopOB XJIOpH.n;a KaJIb~HH C

.n;o6aBJIeHHeM rrepMaHraHlITa B KaqeCTBe HHrH6HTOpa. Pac-

CMarpHBaeTCH TaK)l(e B03MO)l(HOCTb rrOJIyqeHHH rrepMaH-

raHaTa H3 OKCH.n;aMapraH~a (IV), HBlliIlOlQerOCH rro6oq-

HbIM rrpo.n;yKTOM rrpH HCrrOJIb30BaHHH KMn04 B KaqeCTBe

OKHCJIHTeJIHrrpH OQHCTKera30BbIX Bbl6poCOB B llIHpOKOM

HHTepBaJIe 3HaqeHHH pH [8).

B pH.n;eorrblTOB B HCCJIe.n;yeMbIH pacTBop CaCl2 BBO.n;H-

JIH .n;HrH.n;po<poc<paT HaTpHH C TeM, QTo6bI corrOCTaBHTb

3<p<peKTHBHoCTb.n;eHcTBHHKMn04 rro cpaBHeHHlO C qac-

TO HCrrOJIb3yeMbIM Ha rrpaKTHKe HHrH6HTopOM.

KOpp03HOHHaH cpe.n;a - maBHbIM 06pa30M 13%-HblH, a

TaK)I(e 30%-HbIH (rro Macce) paCTBOpbI XJIOpH.n;a KaJIb-

~HH. Co.n;ep)l(aHHe KMn04 H N~HP04 H3MeHHJIH OT 0,5

.n;o5,0 % H OT0,05.n;o 0,5 % COOTBeTCTBeHHOrro OTHOllIe-

HHIO K Macce CaCI2. IIpHHHMaH rro BHHMaHHe, qTO YC-

TOHQHBOCTb BO.n;HblX pacTBopoB rrepMaHraHaTa KaJIHH B

3HaQHTeJIbHOH CTerreHH orrpe.n;eJIHeTCH xapaKTepoM cpe-

.n;bI, B HCCJIe.n;yeMble pacTBopbI BBO.n;HJIHrH.n;pOKCH.n;Ka-

JIHH B KOJIHqeCTBaX, Heo6xo.n;HMbIX .n;JIH C03.n;aHHHcpe.n;bl

C pH 10, 12 H 14. B KaQeCTBe KOHTpOJIbHOrO pacTBopa

HCrrOJIb30BaJIH 13%-HbIH pacTBop CaCl2 6e3 HHm6HTopa.

3<p<peKTHBHOCTb .n;eHcTBHH KOPP03HOHHbIX .n;o6aBoK BbI-

pa)l(aJIH C rrOMOlQblO 3alQHTHOrO K03<P<PH~HeHTa y, KOTO-

PbIH BbIQHCJIHJIHrro <popMyJIe

v
y=-'

Vi

r.n;ev H VI - CKOpOCTHKOpp03HH 6e3 HHrH6HTopa H B rrpH-

CyTCTBHH HHrH6HTopa COOTBeTCTBeHHO.

TerrJI0<pH3HQeCKHe xapaKTepHcTHKH pacTBopoB CaCl2 C

BBO.n;HMblMH .n;o6aBKaMH orrpe.n;eJIHJIH C rrOMOlQblO aBTO-

MaTH3HpoBaHHoro MHKpOKaJIOpHMerpa cBo6o.n;Horo Harpe-

Ba (oXJIa)l(.n;eHHH), rrpe.n;HalHaqeHHOrO .n;JIH HCCJIe.n;OBaHHH

KHHeTHKH <paJOBbIXrrpeBpalQeHHH, 3HTaJIbrrHH, 3<p<peKTHB-

HOH H HCTHHHOHTerrJIOeMKOCTeH, orrpe.n;eJIeHHH KpHOCKO-

rrHqeCKOH TeMrrepaTYpbl [2, 3]. TerrJI0<pH3HqeCKHe CBOH-
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3a6UCUMocmb 3Hm(JJlbnUUh (a) U3fjxjJeKmu6Hou
mefl.llOeMKOCmu c"",pacm6opa N9 3 (6) om meMnepamypbl t

CTBa HCCJIe.n;OBaJIHB pe)l(HMe palMOpa)l(HBaHHH. PacTBOp

061>eMOM 3 ... 5 CM33aJIHBaJIH B JIaTyHHylO KlOBeTY ~HJIHH-

.n;pHqeCKOH<pOpMbl, KOTOPYlOrrOCJIeB3BellIHBaHHH yCTaHaB-

JIHBaJIH B MOP03HJIbHYlO KaMepy C TeMrreparypoH -30 DC H

BbI.n;ep)l(HBaJIH TaM OKOJIO 60 MHH. 3aTeM KlOBeTY C pa-

CTBOpOM rrOMelQaJIH B H3MepHTeJIbHblH 6JIOK, KOTOpbIH

rrepe.n; HaqaJIOM OrrbITa Haxo.n;HJICHrrpH KOMHaTHOH TeMrre-

paTYpe. B rrpo~ecce orrbITa C rrOMOlQblO 3JIeKrpOHHO-Bbl-

qHCJIHTeJIbHOrO 6JIOKa pemcTpHpOBaJIH TeMrr~paTYPY aM-

rryJIbI C pacTBopoM C TOQHOCTbIO .n;o 0,1 DC.

Ha pHcyHKe rrpHBe.n;eHbl 3aBHCHMOCTH 3HTaJIbrrHH h (a)
H 3<p<peKTHBHOHTerrJIOeMKOCTH C3ljl paCTBopa N!! 3 (6) OT

TeMrrepaTypbl t (CM. Ta6JIH~Y). MaKcHMyM c~<I>COOTBeT-

cTByeT KpHOCKOrrHqeCKOH: TeMrreparype -8,85 °C [y.n;eJIb-

HaH TerrJIOeMKOCTb C rrpH TeMrrepaTYpe OT 0 .n;o 25 DC CO-

CTaBJIHeT 2826 ,L()I(/(Kr·K)).

Pe3YJIbTaTbl rrpoBe.n;eHHblx rro.n;o6HbIM o6pa30M HCCJIe-

.n;oBaHHHrro orrpe.n;eJIeHHlOKOPP03HOHHblX H TeIlJI0<pH3HqeC-

KHX CBOHCTB pacTBopoB XJIOpH.n;a KaJIb~HH rrpH COOTBeT-

CTBylOlQHX HHrH6HTopHbIX .n;o6aBKax H BO.n;OPO.n;HOMrrOKa-

3aTeJIe pH rrpe.n;cTaBJIeHbI B Ta6JIH~e.

Ha OCHOBaHHH rrOJIYQeHHbIX 3KcrrepHMeHTaJIbHbIX .n;aH-

HblX MO)l(HO c.n;eJIaTb CJIe.n;ylOlQHe BbIBO.n;bI:

II' BrrepBbIe rrOKa3aHO, qTO BBe.n;eHHe rrepMaHraHaTa



N2 pac- MaCCOBlUI J\OllJl I1Hm6HTop
MaCCOBlUI J\OllJl

pH
Y'IO', t

ICp"CT.' c~,
TBopa paCTBopa CaC~, % HHm6HTopa, % Kr/(M"C) -y °C K)lJK!(Kr'K)

I 13,0
KOHTpOJIb- - 7,5 14,1 - -8,8 2,84HbIH pacTBop

2 13,0 KMnO. 0,50 10,0 16,6 0,85 -8,9 2,74

3 13,0 KMnO. 0,50 12,0 II,O 1,29 -8,8 2,83

4 13,0 KMnO. 0,50 14,0 4,71 3,46 -9,1 2,02

5 13,0 KMnO. 1,50 10,0 18,8 0,76 -8,7 2,87

6 13,0 KMnO. 1,50 12,0 18,0 0,78 -8,5 2,61

7 13,0 KMnO. 1,50 14,0 II,8 1,20 -9,0 2,96

8* 30,0 KMnO. 1,50 7,3 18,5 1,40 - -

9 13,0 KMnO. 5,00 10,0 23,0 0,61 -9,0 2,57

10 13,0 KMnO. 5,00 12,0 13,9 1,02 -9,6 2,78

II 13,0 KMnO. 5,00 14,0 15,8 0,89 -9,4 2,71

12 13,0 Nal\PO. 0,50 10,0 18,7 0,76 -9,0 2,68

13 13,0 Nal\PO. 0,50 12,0 20,8 0,68 -9,5 2,27

14 13,0 NaJ\PO. 0,05 10,0 19,6 0,72 -8,9 2,19

15 13,0 Nal\PO. 0,05 12,0 19,9 0,71 -9,4 2,57

* TeITJI0<PH3H'leCKHeCBOHCTBapaCTBopa N2 8 He onpe.neJIJlJIH.

KaJIIDl B paCTBophI CaC12, HCnOJIh3yeMhle B KaqeCTBe npo-

Me)l(YTOqHOrO XJIa,n:OHOCHTeml, npHBo,n:HT K CHH)I(eHHIO

CKOpOCTHKOpp03HH yrnepo,n:HCTOH CTaJIH CT.3 (paCTBophI

N!1 3, 4, 7, 8).
tI' HHrH6HpylOInee ,n:eHcTBHenepMaHraHaTa 3aBHCHT OT

em KOHu;eHTpaU;HH,IneJIOqHOCTH cpe,n:hI, a TaK)I(e OT Mac-

COBOH,n:OJIHCaC12 B pacTBope: B HaH60JIhllIeH CTeneHH

(CKOpOCThKOpp03HH YMeHhllIaeTCR nOqTH B 3,5 paJa) OHO

npORBJIReTCRnpH KOHu;eHTpaU;HHKMn04 0,5 % H pH, paB-

HOM 14.

tI' H3MeHRR KOHu;eHTpaU;HIO nepMaHraHaTa H IneJIoq-

HOCTh cpe,n:hI, MO)l(HO no,n:06paTh OnTHMaJIhHOe COOTHO-

llIeHHe KOMnOHeHTOB XJIa,n:OHOCHTeJIR:npH co,n:ep)l(aHHH

KMn040,5% H pH, paBHoM 12, CKOpOCThKOpp03HH Ha 23%

MeHhllIe, qeM B pacTBope XJIOpH,n:a6e3 ,n:06aBKH (y = 1,29,

pacTBop N!13). lIpH 3TOM 3HaqeHHe y,n:eJIhHOHTenJIOeMKO-

CTH CMeceBoro pacTBopa XJIa,n:OHOCHTemlOCTaeTCRnpaK-

THqeCKH TaKHM )l(e, KaK H y KOHTpOJIhHOm pacTBopa, -

2,83 K):{)J(/(Kr·K).

tI' HHrH6HpylOInee ,n:eHCTBHenepMaHraHaTa B 30%-HOM

pacTBope CaC12 (y = 1,4) rrpORBJIReTCR6e3 rro,n:IneJIaqHBa-

HHR pacTBopa.

tI' KpHOCKOnHqeCKHe TeMrrepaTYphI 60JIhllIHHCTBa HC-

CJIe.n:yeMhlx pacTBopoB HH)I(e TeMrrepaTyphI KpHCTaJIJIH-

3aU;HH 13%-Horo KOHTpOJIhHOrO pacTBopa XJIOpH,n:aKaJIh-

u;HR.
tI' <l>oc<l>aThIHaTpHR PaJJIHqHOH CTeneHH 3aMeIneHHR,

co,n:ep)l(aInHeCR B IneJIOqHhIX XJIOpH,n:HhIX paCTBopax, He

OKaJhIBalOT HHrH6HpylOInerO ,n:eHCTBHR.

HCrrOJIh30BaHHe nepMaHraHaTa B KaqeCTBe HHrH6HTOpa

KOpp03HH BhIH~aeT 3a,n:aBaThCRBonpOCOM 3KOHOMHqeC-

KOHu;eJIeCOo6paJHOCTHIWHMeHeHIDl 3TOHaHTHKopp03HOH-

HOH,n:06aBKH, nOCKOJIhKYCTOHMOCThrrepMaHraHaTa KaJIHR

3HaqHTeJIhHO npeBhIlliaeT CTOHMOCTh CaC12 - OCHOBHoro

KOMnOHeHTa XJIa,n:OHOCHTeJIR.

KaK 6hIJIO YKa3aHO BhIllIe, nepMaHraHaT KaJIHR MO)l(eT

6hITh HCnOJIh30BaH B KaqeCTBe OKHCJIHTeJIR,n:JIROqHCTKH

raJOBhIX BhI6poCOB, npHqeM npo,n:yKTOM ero BOCCTaHOB-

JIeHHR RBJIReTCROKCH,n:Mn(IV) - Mn02.

PaHee HaMH H3yqaJIHCh npou;ecchI npeBpaIneH~R OKCH-

,n:aMapraHu;a (IV) B rrepMaHraHaT-HoH B KHCJIOH H Ine-

JIOqHOH cpe,n:ax ,n:JIRpereHepaU;HH OKHCJIHTeJIR. Terreph

3TOT Borrpoc MO)l(eT 6hITh aKTYaJIhHhIM ,n:JIRnOJIyqeHHR

nepMaHraHaTa C u;eJIhlO ero HCnOJIh30BaHHR B KaqeCTBe



HHrH6HTopa KOpp03HH MeTaJIJIOBB 3JIeKTpOJIHTHbIXCHC-

TeMaX.

IIpe~JIaraeTcH IIOJIyqaTb IIepMaHraHaT H3 Mn02 B cpe-

~e CepHOHKHCJIOTbIC~06aBJIeHHeM B peaK~HOHHYIO cpe-

~y MnS04. PeaK~HH 06pa30BaHHH IIepMaHraHaT-HOHa

(<paKTHqeCKHMapraH~eBOH KHCJIOTbI)IIpOTeKaeT IIO ypaB-

HeHHIO

7Mn02 + lOH2S04 ¢::> 2HMn04 +

+5Mn(HS04)2 +02 +4H20.

YpaBHeHHe (l) TepMO~HHaMHqeCKH BepOHTHO(il G~) =
= -321 K)l;)I() H HBJIHeTCHcyMMapHbIM HeCKOJIbKHXIIpO-

~eCCOB.06pa30BaHHe IIepMaHraHaT-HoHa ~OKa3aHOC IIO-

MOIIIbIO MeTO~aMOJIeKyJIHpHOHa6cop6~HOHHOH CIIeKTpO-

CKOIIHH.OIITHMaJIbHbIMH yCJIOBHHMHIIOJIyqeHHH HMn04
HBJIHIOTCH:TeMIIeparypa 60 °C, KOH~eHTpa~HH H2S04
55 -60 %. IIoBblIIIeHHe H IIOHH)I(e}{HeTeMIIeparypbI H KOH-

~eHTPa~HH CepHOHKHCJIOTbIIIO OTHOIIIeHHIOK OIITHMaJIb-

HbIM 3HaqeHHHM CKa3bIBaIOTCHHa YMeHbIIIeHHH BbIxo~a

MapraH~eBOH KHCJIOTbI.

B pa36aBJIeHHbIX paCTBOpax H2S04 (ro < 30%) 06Pa3Y-

eTCHMnS04, B CHJIbHOKOH~eHTpHpOBaHHbIXpaCTBopax

cepHOH KHCJIOTbI(ro > 75%) IIPO~YKTOMpeaK~HH HBJIHeT-

CH(Mn03)2S04' TOT<paKT,qTOKOH~eHTPa~HHH2S04, paB-

HaH 60%, HBJIHeTCHTOH KOH~eHTPa~HeH, OTKOTOPOH3a-

BHCHTCOCTaBKOHeqHbIX IIPO~YKTOB, MO)l(HO 06'bHCHHTb

CTpyKrypHbIMH H3MeHeHHHMH B CHCTeMe H20 - H2S04
[5]. ,ll;JIHo~eHKH CTPyKTypHbIX H3MeHeHHH B 3TOHCHCTe-

Me HCIIOJIb30BaHOOTHOCHTeJIbHOeIIap~HaJIbHOe MOJIbHOe

(OIIM) H36bIroqHOe H3MeHeHHe 3HTPOIIHH &5IH36 , KOTO-

poe CBH3aHOCO BceH COBOKyIIHOCTbIOB3aHMo~eHCTBHH

Me~y qaCTH~aMH:

~H>6 =(~nonH -~HJl) =[~ -2,3RTlg(~ I N,)]IT, (2)

r~e &5
IOOJDI

- OIIM IIOJIHOeH3MeHeHHe 3HTpOIIHH;

&5IHIl - OIIM H~eaJIbHOe H3MeHeHHe 3HTPOIIHH, xa-

paKTepH3YIOIIIee oTcyTcTBHe BCHKoro B3aHMo~eH-

CTBHHMe)l(~y qaCTH~aMH;

L.. - OIIM 3HTaJIbIIHH;

~ = PI / P~,
r~e PI - ~aBJIeHHe HaCbIIIIeHHoro IIapa BO~bI Ha~ pacTBo-

pOM H2S04 IIpH TeMIIeparype T;

p? - ~aBJIeHHeHaCbIIIIeHHbIX IIapOB qHCTOHBO~bI IIpH

TOH )l(e TeMIIepaType;

N I - MOJIbHaH~OJIHBO~bI.

fpa<pHqeCKaH HHTepIIpeTa~HH ypaBHeHHH (2) B KOOP~H-

HaTax &5IH36 - ro (H2S04) IIOKa3bIBaeT, qro 3HaqHTeJIbHOe

yIIpOqHeHHe cTpyKTypbI BO~bI IIPOHCXO~HT, HaqHHaH C

60% -HOHKOH~eHTPa~HH.3ro 3HaqeHHe HBJIHeTCHrpaHHq-

HbIM Me)l(~ 30HOHpa36aBJIeHHbIX paCTBopOB, IIpH6JIH)I(a-

IOIIIHXCH IIO CBoeH CTPyKType K CTpyKrype qHCTOHBO~bI,

H 30HOH KOH~eHTPHpOBaHHbIXpaCTBopOB CHapaCTaIOIIIHM

~e<pH~HToM BO~bI, IIpH6JIH)I(aIOIIIHXCH K CTPyKrype TBep-

~bIX KPHCTaJIJIOrH~paTOB.fpaHH~y Me)l(~y IIepBoH H BTO-

POH30HaMH IIpHHHTO Ha3bIBaTb rpaHH~eH IIOJIHOHrH~pa-

Ta~HH.
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