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BuBueHO BIIIMB yMOB CHHTE3y Ha Ipolec (epUTOYTBOPEHHS IpH TEpMOOOpOOIl CHCTEMH MarHii,
dbepym Ta xpoM rigpokcunis. ITokasaHo, 10 OCa/UKCHHS CUCTEMH MarHidl, ¢epyMm Ta XpoM TiJpOKCHIIB aa€
MOJJIUBICTB OJIEpPIKaTH JIPiOHOMCIICPCHI, aKTUBHI 10 CIIKaHHS MOPOLIKH MarHiil epuT-Xpomiry.
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Formation of ferrites at heat treatment compatible of besieged
magnesium, ferrum and chrome hydroxides
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Influence of terms of synthesis is studied on the process of formation ferrites at heat treatment of the
system magnesium, ferrum and chrome hydroxides. It is shown that besieging of the system magnesium,
ferrum and the chrome of hydroxides enables to get fine-dispersed, active to heat powders of magnesium

ferrite-chromite.
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Beryn

TpyaHomii, 110 BHHHKAIOTH Yy BUPOOHHITBI
(depuTiB i3 3aJaHUMU BIIACTHBOCTSMH, a OCOOJIUBO II¢
crocyetbcst (eputiB HBU—nmiamazoHy 3 BY3BKOHO
CMYTOI0 (hepOMarHiTHOr0 pEe30HAHCY, CIOHYKAIOTh
BCC 4YACTillle 3BEPTATHCh MO XIMIYHHUX METOIIB
romoreHisaii pepuToyTBOPIOIOYHX KOMIIOHEHTIB [1—

3]. Li wmerogu palTh MOXIHMBICTH OJEpIKATH
depuToBI  Marepiad 3  BHCOKOI  XIMIYHOIO
OMHOPIMHICTIO Ta AKTUBHICTIO JO  CITIKaHHA.

Haii0inpir mpocTHM, JOCTYITHUM Ta E€KOJOTIYHO
YHCTHM € METO]] CyMiCHOTO OCa/IXKSHHSI T'lIPOKCHJIIB.

Cucrema marsidd, ¢gepym Ta XpoM TiIpPOKCHAIB
Ma€ BEJUKUH IMPaKTUYHHUN IHTEpeC, OCKUIBKH Ha il
OCHOBI BUTOTOBJISIIOTBCSI MarHiii )epUT-XpOMITH, IO
mMpoko BuUKopucToByeTbess B HBY  mpuctposx
3aBJISIKM BEIIMKOMY €JIEKTPUYHOMY OIOPY Ta MajliM
BTpaTaM Ha BHCOKMX 4Yacrorax. MarHiii ¢epur-
XPOMITH XapaKTepU3yIOThCS BUCOKOIO aKTHBHICTIO Ta
HU3BKMMHU  BTpaTaMH  €Heprii B  HamNpsIMKy

PO3IIOBCIOIKEHHS XBUII [4-6].

Bigomo, mio, mopsix 3 TakMMH IiepeBaramMmu SK:
BIITBOPIOBAHICTH XIMIYHOIO CKJIaay Ta BIACTHBOCTEH
(depuTiB  BHACHIZOK  BHKOPHUCTAaHHA  BHXIJIHHX
KOMITOHEHTIB y BUIJISAII TUTPOBAHUX PO3YHHIB CONEH;
JIOCSITHEHHSI BUCOKOi JTUCIIEPCHOCTI Ta HaHOLIbII
TICHOrO KOHTAaKTy TpH 3MIIlyBaHHI Ta OCaKeHHI
CKIAZIOBUX Yy Dpiakiii asi; HwK4oi Temiieparypu

CIiKaHHA 3pa3KiB ISl 3aBEpIICHHS  IPOIIECY
(epUTOYTBOpEHHS; PIBHOMIpHOTO posmoiny
KOMITOHEHTIB-CKJIa/IOBUX ¢epury, MeTox

TIAPOOKCHIHOTO CITIBOCA/DKECHHS Ma€ Psil HEOMIKIB,
TaKuX K CIIBOCAKEHHS IIKIJJIMBUX JOMIIIKOBHUX
KaTIOHIB Ta 3aXOIUICHHSA MOJEKYJ1 Bomu [7], IO
3HAYHO TIOTIPIIyE EKCIUTyaTalliiiHi  BJIACTHBOCTI
¢deputie. ToMmy, A KOXKHOI KOHKPETHOI CHCTEMHU
HEOOXITHO MaTH JaHi MPO BIUIUB YMOB CHHTE3Yy Ha
nporiec (epUTOYTBOPEHHS Ta BIACTUBOCTI ()EPHUTIB.
MeTta poboTH mossiraia B TOMY, 100K Ha OCHOBI
KOMIUIEKCY TEOPETHYHHX Ta CKCIICPUMCHTAIBHHUX
JMAHUX JOCTITUTH YMOBH CYMICHOTO OCaKCHHS



MarHidd, QepyM Ta XpOM TiJPOKCHJIB, 3’SICYyBaTH
XapakTep B3a€EMOJIl MiXK KOMIIOHCHTaMH y BKa3aHIil
CHCTEMIi, BHBYHMTH IPOLECH TEPMIYHOTO DO3KIALY
CYMICHO OCa/PKEHUX TiJPOKCHUIIIB.

I. ExcnepuMeHTabHA YaCTHHA

006’ exTOoM JTOCITI JKCHHS Oymna
TPUKOMIIOHEHTHa CHUCTeMa Marsidl, ¢epyMm Ta Xpom
TIAPOKCHAIB. YMOBHM YTBOPCHHS IHIMBIIYaJbHHUX
TIIPOKCHUIIB BUILE BKA3aHUX METAJIB A00pe OMMCaHi
B poborax [7 - 9], Ha OCHOBI SKMX HamH OyaH
MIPOBEZICHI TOMEpeAHi MOCHi 3 OCA/DKCHHS Ta
CHiBOCaJKEHHSI MarHii, pepym Ta XpoM TiJpOKCHIIB.
Ha ocHoBi anamizy miteparypHux [6 - 8] Ta
eKCIIEpUMEHTAJIbHUX [AHUX B SIKOCTI OCa/pKyBada
OyB 0OpaHMH KOHIIEHTPOBAaHMH BOJHHUHA PO3YUH
aMoHiaKy, sIKoMy Oylia HaJlaHa TepeBara nepe; Kamii
Ta HATpifl TiOPOKCHIAMH, dYepe3 Te, IO KaTiOHU
OCTaHHIX J100pe aacopOyIOThCsl 0CaZoM 3 MAaTOUYHOTO
pO34YMHY Ta TOraHO BiJMHBAIOThCS, UM MOXKYTh
BUKJIMKATH 3a0pyOHEHHS KiHIIEBOrO MpOmykry [9],
1o HenpuycTuMo Juist peputie HBU-niamazony.

OpepxaHHS ~ BCIX ~ CYMICHO  OCa/DKEHHX
TIIPOKCHUMAIB  3IIMCHIOBAJIOCH IILISIXOM  IIBHJKOTO
3MUBaHHS TpH  Oe3lepepBHOMY II€peMillyBaHHi
BIMOBITHOI CYMIllli PO3YMHIB XJIOPUAIB 3 TaKUM
CaMHM CIIiBBiJIHOIIEHHSIM KaTIOHIB, 5K 1 y (epuTi Ta
KOHLIEHTPOBAHOI'O  PO3YMHY BHILIE 3a3HAYEHOT'O
oca/KyBaua, 10 OpaBcsi y ABOKPAaTHOMY HaJUIUIIKY
MOPIBHAHO 3  PO3pPaxOBaHMWM, 1100 YHUKHYTH,
HACKUIBKH 1€ MOXKJIMBO, YTBOPEHHSI OCHOBHHX COJICH.
Bci ocagm mpomuBanmch A0 Bif’€MHOI peakiii Ha

amion CI~. Bwicr Mg2+, Fe** 1a Cr’* B

oepIKaHuX 3pazKax BH3HAYABCS
KOMIUIEKCOHOMETPUYHUM TUTPYBAHHIM [10].
[omepeaui mocmimu 31 CIIBOCA/PKECHHS CHCTEMHU
TIIPOKCUAIB Jajld MOJKJIMBICTH BCTAaHOBUTH, IO
IpoIec Oca/PKeHHS 3aBepuryeTbes npu pH=11,2-
11,5, a Takox Te, IO TpU TPOMHBAHHI OCaIU
BTpayalOTh BiJUyTHY 4YaCTHHY MAarHito, SKAH He

ocijjae B MOBHIi Mipi Ta JISTKO BUMHBAETHCS BOIOIO,
IO YCKJIATHIOE OJEep)KaHHS TiAPOOKCHUIHUX CHUCTEM
TOYHO 3aJ]aHOr0 CKiIamy. B Tabn. 1 HaBeneHui BMiCT
0Ca/DKEHUX KOMITOHEHTIB, OJIEpP)KaHUX B3aEMOIEI0
BOJHOTO PO3YHMHY aMOHIaKy 3 pO3UYMHAMHU XJIOPHIB
coneit mpu pH=11,2-11,5.

Hamnm  BcraHOBiEeHO [11, 12], 1o
ONTUMAaIBHUMH yMOBaMH ocakeHHs € pH 11-11,5 Ta
T=343 K. TIoBHOTH OCaJKCHHA TiAPOKCHIIB
nocsiranu nipu pH=11,2-11,5. Tlpu upomy 3HaueHHi y
MIPOMHUBHHUX BOJAX BHUABJCHI MiHIMaJbHI KUIBKOCTI
Mar”iro Ta XpoMy, 1 30epeXeHHd 3adaHui
CTEX1OMETPUYHUH CKJIaJ] OTPUMYBaHHUX (pepuTiB.

TakuM YHMHOM, OCa/KEHHS aMOpP(HOro Telto
CyMilli  TIAPOKCHAIB  IPOBOIAMIOCH  IUIAXOM
OJTHOYACHOTO 3JIMBaHHs HAarpitux 10 ~343K po3zuuHiB
coled  TPhOX  METaliB, NpPH  IHTCHCHBHOMY
MepeMilIyBaHHi, i IBUIKOMY 0JlaBaHH1
HAQJJTUIIKOBOI ~ KUTBKOCTI  pO3YMHY  aMOHiaKy.
Bemnuuny pH po3unHy KOHTpOJIOBaIu HOHOMETPOM
pH-150. Koutpons Temmepatypu 3ailCHIOBAIN 3a
nonomMororo prytHoro tepmomerpy TJI-4. Tlicius
OCa/KCHHsI CYCIIEH31I0 JIeKiJibKa pasiB IO0YEeproBO
HarpiBaiu 10 Temrepatypu ~343K i oxonomkyBaiu
1o 283K mpu HemepepBHOMY NepeMilllyBaHHi, MiCIs
YOoro 3aiumand Ha 48 roa. B MaroO4YHOMY pO3YHHI.
[Ticns BUTPUMKH oOcCall BiIOKPEMIIIOBAIU MLIIXOM
nekaHTanii. [IpoMUBaHHS TPOBOIWIM 1O BiJ €MHOI
peaxIlii Ha HOHU XJIOpY, IO HEePEBIPIIOCH PEAKITIEO 3
apreHTyM HiTpaToM. B  3B’s3ky 3 THM, IO
ONICP)KYBATUCh aMOp(HI Teli TiAPOKCHUIIB, IPOIEC
¢binpTparmii MIPUCKOPIOBATU 3a JIOTIOMOT 010
BaKyyMHOro0 BificMokTyBada OX-10.

BigmuTi Ta BindineTpoBaHi Ocaay CYHIMIN 3a
373 — 383 K B HU3BKOTEMIIEpATYpHiii J1a00paTOpHiii
enextporeui SNOL 67/350 Ta crikanu 3a 1273 K Ha
npotsizi 4 roA. y MyQenbHId medi i3 HaCTYITHUM
3arapToOBYBaHHSM Ha IOBiTpi. BmicT mMarHiro, pepymy
Ta XpOMY Y BOIHUX PO3YMHAX MICIIsl BiJOKPEMIICHHS
0ca/iiB, oJiep)KaHUX NPU CHHTe31 (hepuTiB, BU3HAYAIN
KOMIIEKCOHOMETPUYHUM TUTpYyBaHHAM [10, 13 - 15].
3a pesynbTaTaMM aHaJi3iB pO3paxoBYBaJIH MacoBi

TaGmuns 1

Bwmicr OCaJIPKCHUX KOMHOHEHTiB, OJICPIKAHUX TIPU pi3HI/IX YMOBax OCaJyKCHHS

VYMOBHU OcaIKeHHS

Ckuan KOMITIOHCHTY, 11O OCiB B 0ocaf

(LIBTp — YepBOHa CTpiUKa

Ocamxenns nounHanu 3a 313 K, kum’ arunu 1 rox.
el b

Marsiit — 0%, pepym — 99,99%, xpom — 32,46%

BifcTooBanu 24 rox. y Bozi, GpuIbTp — YepBoHa
CTpiuka

Ocamkenns nmounHanu 3a 313 K, kun’ stunm 40 xB.,

Marsiit — 0%, pepym — 99,99%, xpom — 59,41%

Ocamkenns nmounHaiu 3a 343 K, kun’ stum 40 xB.,

Marsiii - 2,03%, depym — 99,99%, xpom —

YepBOHA CTpiuKa

BIJICTOIOBAJIH 24 TOM. B MATOYHOMY PO3UHHI. 78,93%

Qcaz[meHHﬂ nounHany 3a 313 K, kum ATHIH 2.0 XB., Marsii - 39,93%, (epym — 99,99%, Xpom —
BiJICTOIOBAIH 24 TONI. B MATOYHOMY PO3YHHI, QiIBTP — 83,47
, ()

Ocamxenns nounHanu 3a 343 K, ocan noueproso
oxonomkyBasu 10 283 K ta HarpiBamu 10 343 K,
BijicTOIOBANHN 48 TO/I. B MATOYHOMY PO3YHHI.

MarHi#i - 67,99%, dpepym — 99,99%, xpom —
92,58%




CHIBBI/IHOIIEHHSI OKCHJIB METaliB Yy CHHTE30BaHHX
npenaparax.

JlocmipkeHHsT  TIpoLleCYy — CHUHTE3Y  TBEpIUX
po3uuHiB MarHiit peput-xpomirtiB merogom ATA i TT
npoBoawin Ha npwiani “Derivatograph-Q 10007 B
JTUHAMIYHOMY pexkuMi B inTepBani 373 — 1273 K npu
HIBHAKOCTI HarpiBy 283 — 293 K/xB. ®azoBuii ckiaj

CHEYECHUX  TOPOUIKIB  BH3HAYaBCS  METOAOM
pertreHodaszoporo anamizy (P®A) B RhKa -
BUIIPOMIHIOBaHHI. [Mutomy MTOBEPXHIO

CHiBOCaPKEHNUX TiIPOKCHAIB Ta IOPOUIKIB (epuTis
BHMIPIOBAJIA METOJIOM aJcOPOIIii a30Ty.

II. Pe3yabTaT T2 00rOBOpEHHS

MakcumMaibHO TOBHE OCaJDKEHHS BCIX TPhOX
KOMITOHEHTIB BiI0YBAa€ThCS, HA HAIY JYMKY, 3aBJSKA
CTPYKTYpPOYTBOPIOIOUMM  BJIACTHBOCTSIM  (hepyM-
BMIiCHOT'O KOMIIOHEHTY. Tobro poriec
CMiBOCA/PKEHHSI B JaHOMY BUIIAJIKYy YSBJISE€ COOOO
Iepexii KOMIIOHEHTIB y TBepAy a3y ocamy dhepym
riIpokcuay, 1mo (QOpMYETbCS B IEpUIy 4epry i €
kosekTopoM. [lepexini KOMIOHEHTIB y TBepAy a3y
BIIOYBA€ThCA  3aBISKH:  aucopOIlii, XIiMIYHOMY
CIIBOCADKEHHIO, 130MOp(HOMY criBOCaKEeHHIO [7]
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[pomykr 0Ca/IKeHHS ySBIISIE coboro
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BIJICTOIOETBCST Ta Baxko (inbrpyerbes. Ilpum
BIICTOIOBAHHI TEII0 CYMICHO  CBDKCOCAIKCHHUX
aMOp(GHUX TIOPOKCHIIB B MaTOYHOMY PO3YHMHI Ha
nporsizi 48 rox. BiH mimisrae crapinHio. lle
MIPOSIBJIIETHCS B 3MCHIICHHI 00°€MYy, 3MiHI KOJIBOPY
Ta YKpyIHEHHI 4acTWHOK. [laHuWii mpouec npoTikae
CaAaMOYMHHO, € IY)K€ CKJIaJHUM 1 HOro He MO)KHa
MOSICHUTH TUIBKM KPUCTATI3ali€l0 YU YKPYITHEHHSIM
YaCTHHOK, OCKUIBKM BiH MOXXe OYyTH TOB’SI3aHHH 3
($a30BUMHM TICPETBOPEHHSAMH, IO BiIOYBAIOTHCS B

cucteMi. AJe THTaHHSI TpPO XIMIYHMH  CKiIaj
IImiHeNbHOT  (asu, siKa HWMOBIPHO YTBOPHOETHCS
BHACJI/IOK HETPUBAJIOrO CTapiHHS, HE MOXKHA

BBa)KATH OCTATOYHO BUPILNICHUM. 3 OIHI€] CTOPOHH,
MOXKHa BBa)KaTH, IO BOHA HAJICKUTH BiAINOBIIHUM
(depuT-xpomiTaM, 3 iHIIOI — OJIM3BKICTH MapameTpiB
rpatku  deput-xpomiTtHoi mmiHeni Ta y—Fe,O3,
SIKMH KPHCTAJII3yEThCSl 32 IIMM K€ MEXaHi3MOoM, He
BUKJIIOYA€ MOXIIMBOCTI, IO B CHiBOCA/DKEHHX
T1IPOKCHIAX YTBOPIOETHCS OCTAHHS PEUYOBUHA.

st Toro, mo0 MoxkHa OyI10 3’sICyBaTH MeXaHi3M
YTBOpPEHHs mmIiHeneBoi (a3u, HEOOXiJHO MaTh
BIJOMOCTi IIPO CTPYKTYpPY CYMICHO OCa/DKEHHX
rigpokcuai. Ha xanb, peHTIeHOaMOp(HUI XapakTep
LUX PEYOBHH, SIKMH MOXXHA TOSCHUTHU CrElH(}iYHOO
OY/IOBOIO CYMICHO OCAa/PKCHUX TiIPOKCHIIB, IO HE
MOXYTh PO3IIISIATHCH SIK MPOCTI CyMmimn ABOX abo

TPHOX PEYOBHH, Ha/3BUYaliHO YCKIIaJJHIOE
JIOCITIJPKEHHS TX CTPYKTYpH.
B zaranpHomy Bumaaky Ha JTA-kpuBux

CIOCTEPIraloThCd YOTUPU OCOOJHMBOCTI y BHIVISII
YITKHX €HJO- Ta eK30TePMIYHHMX [iKiB, MI0
YEepPryIoThCs, 8 TAKOXK ABa neperuHu 3a 533 — 583 K i
690 — 753 K. Ennorepmiunumii edext 3a 403 - 428K
KOpEJIIoE 3 TOMITHOIO BTPAaTOI MacH 3pa3KiB B
intepBani 313 — 573 K Tta BiamoBimae dYacTHHHIN
nerigparamii. 3 TI-xpuBux MokHa  3poOUTH
BHCHOBOK, IO Jeriiparaiis BigOyBaeTbcs mo 773 —
873 K. Exzoedekr, mo crocrepiraerses 3a 613 — 618
K, #imoBipHO BimoOpakae mporec (OpMyBaHHS
I'PaTKU IIMiHENI LUIIXOM MepeOyqoBH MONIMEPHHUX
naHmorie. JIpyruii ennorepMiyHumii mik 3a 643 — 658
K BiamoBizae mnpakTHYHO MOBHOMY 3HEBOIHEHHIO.
Tpeba BIAMITUTH, IO OCTaHHI MOJEKYJIH BOIU
BUAAISIOTBCS B [IMPOKOMY  TEMIEPaTypHOMY
JiamasoHi, M0 Ha JiepuUBaTorpamMax MpOSBISETHCS Y
BUTJISIII JIDYTOTO TEpPEeTHHY Ta JYXKEe PO3MHTHX
eeKTiB.

Ocrannifi  ex3oedext (733 — 768 K) He
3HAXOIUTh BifoOpaxkeHHs Ha KpuBux TI, Tomy,
OYEBHHO, BiIIOBIIa€ MEpeX0y aMOp(pHUX 3pa3KiB B
KPHUCTAJIYHUN CTaH.

ITopymye OMHUCaHY 3aKOHOMIPHICTh
(epuTOyTBOpEHHSI TIbKH (QOpMYBaHHSA (QEpHUTY
MarHito, II04aTOK JTA-xpuBoi SIKOT'O

XapaKTepU3YEThCS HAKIAJaHHIM JBOX CHI0C(EKTIB,
YHUM 1 TMOSCHIOETHCS HASBHICTh CXOMUHKH B 1HTEPBAJII
468-488 K. Kpim Toro, remmnepaTypHOMy iHTepBaIy
MIEPIIOTrO €K30TEePMIYHOI0 Ta JIPYroro
SHIIOTEPMIYHOTO e(eKTIB BIAMOBIAA€ JCIb TTOMITHUMN

neperuH Ha  TI-KpuBid, SIKMHA  TOSCHIOETHCA,
HMOBiIpHO BITUBOM «MarHiiriIpOKCUTHOTO
KOMITOHEHTY.

CrpykrypHi MIePETBOPEHHS B CyMICHO

ocapkenux MarHii ta ¢depym (III) rizpokcumax
omucani B poboti [17], aBTopu SIKOI BBaXKaloTb, L0
pu CMiBOCAKEHHI HE YTBOPIOETHCS
peHTreHoamMopdHuiA ¢bepur MgFe,0y4 3

HEBIOPSIKOBAHOIO IIMiHETIEBOK CTPYKTYpO. bimbmr
imoBipHo,  mo  cucrema  Mg(OH), - Fe(OH),

CKJIaZIa€ThCsl 3 LIApiB TIAPOKCHAIB, IO YEpryIOThCS,
TOOTO  sBIsIE  COOOI0  MOJEKYISPHY  CIOIYKY
BKOpIHEHHsSI 3 HECTalIMM CKiajoM. Ha yTBOpeHHS
LIapyBaToi CTPYKTYpH MpPHU CIIBOCAPKEHHI (Gepym
(ITII) rigpokcuay 3 TIAPOKCHIOM JBOBAJICHTHOTO
Meraiy Bkasysas i B.I1. Yanuii [7], sikuii onmucyBas ii
SK  TeKCaroHallbHy  IpaTKy  moOyaoBaHy 3
BIIOPSIKOBAaHUX IIapiB Mg(OH)z, MK  SIKUMH

pO3TalloBaHI  HEBMOPSAKOBaHI  mapu  (depym
TIIPOKCHAY, TPUYOMY KOXHUH 4YETBEpPTHH IIap
TIOBTOPIOE TIEPIIHH.

Crig BIOMITHTH, [0 3arajbHa KiJIbKICTh BOJIH,
IO BWJIUIETBCS 3 TpenapaTiB  CHIBOCAHKEHHUX
TIIPOKCHAIB B JIOCHIIKYBAaHOMY TEMIEPATypPHOMY
IHTEpBaJIi, MPUOIU3HO OJHAKOBA, ajie 30UIBIIYETHCS
13 30UTBIICHHSIM BMicTy (hepyMy B 3pa3kax, Io Jo0pe
BUAHO 3 TT-kpuBHX.

Ha ocHOBI aHamizy [aHuX, OJepKaHUX 3a
JIOTIOMOT'OI0 JIepUBaTorpadpiuHix Ta PEHTICHIBCHKUX
METO/IiB JIOCITIIKEHHS, BCTaHOBJICHO, 10
(dopMyBaHHs MarHii (EpUT-XpPOMITIB 13 CyMICHO
OCa/DKEHUX TIIPOKCHIIB 3aBepuryeTbest 3a ~800 —
1000 K. ITpu nomanpioMy 30iIbIIEHH] TEMIIEPATYpPH
CHIKaHHS TapaMeTpu OJAepKaHUX (PEepUT-XpOoMITiB
MPaKTHYHO HE 3MIHIOIOTHCS, 32 BHUHATKOM ITUTOMOI
MOBEPXHI 3pa3kiB, sKa 3MeHIIyeTbes (puc. 2).
[TinBumieHHs TeMIIepaTypu po3kIany
CYNPOBO/IKYETHCST  PI3KMM  3MEHIICHHSM ITUTOMOI
moBepxHi, ska 3a 1273 K ckiamae TiIbKU HIeKijgbka
BIJICOTKIB BiJl BEJIMYMHH IOBEPXHI, IO BiAIMOBIIAE
MiHIMaIBHIl TemMriepaTypi popMyBaHHS ILIITIHENI.

TakuM 4MHOM, «T1APOOKUCHI» MaTepiaau MaroTh
BEJIMKY NHUTOMY IIOBEPXHIO (Ta TOB’S3aHY 3 HEO
HA/UTMIIKOBY BUIBHY €HEPTril0) TUIBKM NMPHU HHU3BKHX
temrepatypax (573 — 873 K). Ilpu nHarpiBanHi
MOBEpXHS IIMX MaTepiayiB  pi3KO 3MEHIIYEThCS
nounHatouu 3 1073 K i Bume [18].

PDA 3pa3kiB-IIPOAYKTIB CyMICHOTO OCaXKECHHS
MarHid, QepyMm Ta XpoM TiJIPOKCHIIB CHCTEMHU
Mg(FeXCrz_X )O4><nH20 1I0Ka3aB, 110 JaHi 3pa3Ku
€ TIOBHICTIO PEHTI€HOaMOP(QHUMH, IO TTOB’3aHO 3 1X
3HAYHOI0 BHUCOKOIO JIUCIIEPCHICTIO. AHaJIiTH4HA
00pobka  audpakTorpam Jala  MOXKIIHBICTB
BCTaHOBUTH, II[0 CHHTE30BaHi ()ePUT-XPOMITH MarHiro
SIBIISIFOTH  COOOI0 ONMHOG(a3Hy IIMIHENb 1 HE MICTATh
jgomimok MgO, Fe,O5 ta Cr,O5.

TakuM 4yMHOM, peHTIeHOaMOp(HHUI XapakTep Ta
HU3bKA, TMOPIBHSHO 3 TBEpAO(pAa3HUM CHHTE30M,
TemrepaTypa (GoOpMyBaHHS  IIMiHENbHOI  (asu
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Puc. 2. 3anexHicth NUTOMOI TOBEpXHI 3pa3KiB
crniBoca/pKeHuX TinpokcuniB (1) Ta depuris
(2) cucremn Mg(FeXCrz_X )04, OJIEpKAHUX

METOJIOM TiJPOOKHUCHOTO CITiBOCA/DKCHHS, BiJl
BMicTy Fe (X)

CYMICHO OCa/DKEHUX TIJPOKCUIIB MOXYTh OYyTH
MOSICHEH] JBOMa IpUYMHAMU: a00 3aXHCHOIO JIi€r0
reio hepyM TiIPOKCHY, IO TaJbMY€E PICT KPUCTATIB
IHIIMX TiIPOKCHUIIB, a00 CIEIH(IUHOW MMONTIMEPHOIO
OYIOBOIO CYMICHO OCa/DKCHUX TiIPOKCHJIB, sSKi HE
MOXYTh PO3IIISIAATUCH K MPOCTi CyMillll peYOBHH. Y
BUNAJKYy, SKHH MH BHUBYAEMO, II€peBary BapTo
BiJIaTH OCTAaHHBOMY BapiaHTy, OCKIIKM TUIBKH BiH
MOXe TIOSICHUTH TUTaBHUNA XapaxTep
TEpPMOTpPaBIMETPUYHUX KPHBUX CYMICHO OCAJIKEHHX
T1IPOKCHIIIB.

Jlitepatypui [1, 19, 20] Ta omepxaHi HamMu
eKCIIEepUMEHTaJIbHI  JlaHi, Taki SK (opMyBaHHS
KpUCTATIUHUX (a3 i3 CTPYKTYPOIO OJH3BKOK 10
LIMTiHET] B TPOIECi 0CaKEHHS, IPUHIMITOBA PI3HUIIL
nepebiry MpomeciB TEPMIYHOTO PO3KIAAY CYMICHO
OCa/DKCHUX TIIPOKCHIIB Ta MEXaHIYHUX CyMille
OKCHIB, MiATBEP/UKYIOTh  HASBHICT  XIMIYHOI
B3a€MOJIi TiIPOKCUIIB IIPH CYMICHOMY OCaJKEHHI.
MoskHa TPHUITYCTHTH, IO OyA0Ba XiMIYHOI CIIONYKH,
0 YTBOPIOETBCA TPH CYMICHOMY  OCaKEHHI
TIIPOKCHAY MarHilo Ta XpoMy, BiAIOBiZae cxemi
300paxeHniii Ha puc.3. 1o crocyeTbcst yTBOpEHHS
MIPOJYKTIB CyMICHOTO OCaJDKEHHs MarHiid, depym Ta
XPOM TiJIPOKCUIIB, TO, IIBHIIIIE 33 BCE, B MOTIMEpHIiit
MaTpHIli HOHM XpOMY ITOCTYIOBO 3aMiHIOBATUMYThCS
Ha (¢epyM HOHHM, 3a paxyHOK 4YOro 3B’SI3KH
MOTIMEPHOI MaTpHII 3 IiABUILEHHIM BMICTy (hepymy
CTaBaTUMYTh caomii, 1, SIK HACITIJIOK,
3HW)KYBATUMETHCSl TEMIIEpATypa IIiHeIeyTBOPEHHSI.

3a JIOIOMOroI0 HaBEAEHOI MOJENi IPOAYKTY
CyMICHOT'0 0CaDKEHHS MOXHa TIOSICHUTH
HU3BKOTEMIIEpATypHE YTBOPEHHs IIITIHENEH TpH
TEPMIYHOMY  PO3KJIaji CYMICHO  OCaDKEHHX
rizpokcuaiB. B Takifi crmomymi MarHi, ¢epyMm Ta
XpOM TiJpOKCUIN J00pe KOHTAKTYIOTh MiX COOOI0,
mo nojermye (GopMyBaHHS KpPUCTATIYHOI IPAaTKU
(depuTy Ta YHEMOXIIMBIIOE YTBOPEHHS 4YacTOK
okcupiB MgO, Fe,O;3 Ta Cr,O;. OcobnuBo

COPHUATIMBUMHA MAlOTh OyTH YMOBH JUISl YTBOPEHHS
(deputoBoi (a3u Oe3mocepeHbO MPH  JeTiapaTariil
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Puc. 3. BymoBa XiMi4HOi CIIOJYKH-TIPOAYKTY
CYMICHOTO OCa PKEHHSI T1JPOKCHU/IIB MarHito
Ta XpoMy

CIIBOCA/DKEHHUX  TiIPOKCHIB, SKIIO iX  CKJIaJ
OMM3bKUH 10 cKiany (epury, OCKUIBKM 3a TaKoi
YMOBH IpaTka (hepuTy MOXKE BUHUKHYTH B pPe3yJbTaTi
HE3HAYHOI'0 3CYBY HOHIB. SIKIO * CHCTEeMa MICTUTh
HA/UIMIIKOBY KUIBKICTH MarHid, QepyMm 4m Xpom
HOHIB TOpIBHSAHO 13 CKIagoM (epury, cepenHs
BiJCTaHb, Ha SKy MUQYHIYIOTH HOHM MeTaly Ta

OKCHUIEHy B TIpOIeCi  yTBOPEHHS  KPHUCTATIB,
301IBIIYETHCS.
BucHoBku

1. Takum ummOM, BH3HAaueHi ymoBH

CYMICHOrO oOcapkeHHS MarHii (67,99%), bepym
(99,99%) Ta xpom  (92,58%)  TiAPOKCHIIB.
BcranoBieHo, 110 3aBepLICHHS MPOIECY OCAHKEHHS
BinOyBaetsest npu pH=11,2-11,5 npotsirom 48 roz. B
MaTOYHOMY PO3YHHI.

2. JlocmimpKkeHO TepMIYHHHA pPO3KIaJ CyMiCHO
0Ca/DKEHUX TIAPOKCHIIIB BHIIE 3a3HAUYEHUX METAIIB,
OJIepKaHMX B TeMIIepaTypHOMY niana3oni 283 - 373K
B artmocepi. IliaTBepkeHa HASABHICTH XIMIYHOT
B3a€MOIIi TiIPOKCUAIB MPH CYMICHOMY OCaJPKEHHI Ta
YTBOPEHHS T1IPOKCOKOMIUIEKCIB IMONIMEPHOIO THITY
SIK IPACTPYKTYPH ILIITiHE.

3. 3anponoHOBaHa MOAEINb HOJIIMEPHOT OyI0BU
MPOAYKTIB CYMICHOTO OCaJDKEHHS, 3TiTHO SKOI
3B’A30K MIDK KaTiOHAaMH METaJliB 3JIHCHIOEThCS 3a
paxyHOK JOJIOBHX MICTKIB, JIO3BOJISIE TIOSICHUTH
0COOJIMBOCTI MOBE/IIHKHU JTOCITIPKYBAHUX CUCTEM.

4. Tloka3aHO, 1[0 YTBOPEHHSA MPACTPYKTYpH
CHpHSE LIMIHEIEYTBOPEHHIO B M SIKUX YMOBaX — IpH
HarpiBaHHi B MaTOYHOMY pPO3YMHI Ta CIHiKaHHI 3a
temrepatypu 873 — 973 K. Tepmiunuii poskian
CYMICHO OCa/pPK€HHX Yy (DEpUTHOMY CITiBBiJHOLICHHI
MarHi, pepyM Ta XpoM TiIpOKCHJIB NPHU3BOAUTH 10
YTBOPEHHS BiINOBITHUX (epHUTiB O3 MmonepeTHbOro
BHUIUICHHS 1HIUBIAYaJbHUX KPHUCTATIYHHX OKCHIIB
MgO, Fe,O3 Ta Cr,O3. Ilpu HarpiBaHHi
MOCITIZIOBHO BiOYBalOThCSA: PO3MaJ  IOJIIMEPHOTO
MPOAYKTY CYMICHOTO OCAJDKEHHS 3 JIeTipaTalii€io
afgcopOoBaHOI  Ta  CTPYKTYpHOI  BOAM,  WIO
CYNpPOBOIXKYEThCS  (DOPMYBAHHSAM  IIITIHETBHOTO
TBEPJIOr0 PO3UHHY.

5. BcraHoBJ€HO, IO TMOBEPXHS CIIBOCAKEHUX
rigpoxcumis (S=171-132,9 M’/r) Ta credeHux mnpu



temriepatypi 1273 K ¢epur-xpomitie  (S=14,3- 30LIBLIYETBCS 3 MIABHIICHHSAM BMICTY XpOMY B
9,8 MZ/F) y cucTeMi Mg(Fe)(Clrz_X )04 (0<x<2) CHCTEMI.
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