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Beryn

TpynHoli, 110 BUHUKAIOTh Y BUPOOHHULTBI (epuTiB
i3 3aBJaHMMH  BIIACTHUBOCTSMH, a O0COOIMBO L&
crocyetbest peputiB HBU-nianmazony 3 By3bK0I0 cMyTolo
(hepOMarHiTHOro pe30HaHCY, CHOHYKAIOTh BCE YacTille
3BEpTaTUCh OO XIMIYHMX METOHIB TOMOTEHi3aii
(depuroyTBOprotounx kommoneHTiB [1-3]. Lli mertomm
JAIOTh MOXIIUBICTH OJIEPXKaHHSA (EPUTOBUX MaTepiaiiB 3
BHCOKOI0 XIMIYHOIO OIHOPIAHICTIO Ta AKTHBHICTIO [0
cmikanHs. HaiOimbimn — mpocTuM, — JOCTYIHUM — Ta
€KOJIOTIYHO YHCTHM € METOJ CYMICHOTO OCAKCHHS
T1IPOKCHIIB.

Cucrema TiIpOKCUIIB MarHiio, 3aji3a Ta XpoMy Mae
BEJIMKUI NpPaKTHYHUH 1HTEpec, OCKLNbKM Ha 1 OCHOBI
BUTOTOBIISIIOTBCSL (PEPUT-XPOMITH MarHifo, 10 IIUPOKO
BUKOpUCTOBYeTbcss B HBY  mpuctposix  3aBasku
BEIMKOMY OIOpY Ta MajHM BTparaM Ha BHCOKHX
gactotax. DEepUT-XpOMITH MAarHil0 XapaKTepU3yIOThCS
BHCOKOIO aKTHBHICTIO Ta HW3bKMMH BTpaTaMu €HEpril B
MIPSIMOMY HAIPsIMKY PO3IIOBCIOKECHHS XBHII [4-6].

Bigomo, mo mopsn 3 TakuMH IepeBaraMm Sk
BIITBOPIOBAHICTh XIMIYHOTO CKJagy Ta BIACTHBOCTEH
(bepuris, BHACJTIJIOK BUKOPHUCTAHHSI BUXI1THUX
KOMITOHEHTIB y BHIJISIII THTPOBAHUX DPO3YMHIB COJIEH,
JOCSITHEHHS BUCOKOT AMCIIEPCHOCTI Ta HAWOUIBII TICHOTO
KOHTAaKTy TpH 3MIIIyBaHHI Ta OCAa/UKEHHI CKJIAIOBUX Y
piakiii ¢a3i; HWK4Ya Temieparypa CIiKaHHS 3pa3KiB s
3aBepUIEHHsT Tpolecy (EepUTOYTBOPEHHS, a TaKOX
HaWOUIBII ~ PIBHOMIPDHUM  pO3MOALT  KOMITOHEHTIB-
CKJIaJIOBHX ¢bepury, METOJ TiIPOOKICHOTO
CHIBOCA/DKEHHA Ma€ pAd  HENONIKiB, TakuX SK
CMIBOCAJPKEHHSI LIKIUIMBUX JIOMIIIKOBUX KATiOHIB Ta
3aXOIUICHHS MOJIEKYN BOAW [7], IO 3HAYHO TOTipIIye
eKCIUTyaTaniiHi BiacTuBocti ¢eputis. Tomy st KOXKHOT
KOHKPETHOI CHCTEeMH HEOOXiJHO MaTH JaHi IpO BIUIUB
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YMOB CHHTE3y Ha Ta
BJIACTHUBOCTI (DEPHUTIB.

Meta poboTu mojsrana B TOMY, OIOOM Ha OCHOBI
KOMIUIEKCY TEOPETUYHUX Ta CKCIIEPUMEHTAIBHUX JaHUX
JOCIIIZIUTH YMOBH CyMICHOTO OCaJDKEHHs MarHii, ¢pepym
Ta XPOM TiIPOKCHUIIB, 3’ ICYBaTH XapaKTep B3aeMOIii MiX
KOMIIOHEHTaMH Yy BKa3aHiIi CHCTeMi, BUBYUTH IPOIECH
TEPMIYHOT'O PO3KIIAy CYMICHO OCAPKSHHX TiAPOKCH/IIB.

nporec  (GepuToyTBOPCHHS

I. ExcnepumeHTa/IbHA YaCTHHA

O6’exToM jmocHiKeHHS Oyna TPUKOMIIOHEHTHA
CHCTEeMa TiAPOKCHIIB MAarHilo, 3aji3a Ta XpoMy. YMOBH
YTBOPCHHS 1HMBITyaJbHUX TiIPOKCHU/IIB BHUIIE BKa3aHUX
MeTaiB JoOpe onucaHi B podoTax [7-9], Ha OCHOBI SIKMX
HamMyp OynM  TNpOBeIEHI  IONepeAHi  JAOCHiId 10
OC3/DKCHHIO Ta CIIBOCA/DKCHHIO TiJPOKCHUIIB MAarilo,
3ai;i3a Ta Xxpomy. Ha ocHOBI aHami3y niTeparypaux [6-8]
Ta eKCIIEPUMEHTAJIBHUX JaHUX B SIKOCTI OcaKyBada OyB
oOpaHMil KOHIICHTPOBAaHWI BOJHHWI pO3YMH aMiaky,
akoMy Oynma HamaHa TIiepeBara Nepea TiIpOKCHIAMH
KaJiio Ta HATpilo, Yepe3 Te, 0 KaTIOHU OCTaHHIX 1o0pe
ascopOyIOTECS 0CAIOM 3 MAaTOYHOI'O PO3YHMHY Ta IMOTaHO
BIIMUBAIOTHCS,, YMM MOXYTh BHKIHMKATH 3a0pyIHEHHS
KIHIIEBOTO IPOAYKTY [9], 1[I0 HENpUIyCTHMO IJIst
¢epuris HBU-gianazony.

OneprxaHHsl BCIX CYMICHO OCAQKCHHX TiIPOKCHIIIB
3IIMCHIOBAJIOCH IIISIXOM IIBHAKOTO 3JIMBAaHHSA IIpH
Oe3nepepBHOMY IepeMilllyBaHHI BIAMOBIIHOT CyMmimIi
PO3YMHIB XJOPHUIIB 3 TAaKUM CaMHUM CIiBBIJHOIICHHIM
KaTIOHIB, K 1 y (epuTi Ta KOHIIEHTPOBAHOTO PO3UUHY
BUIE 3a3HAYEHOrO OcCaJpKyBaya, MO0 Opascsi B
JBOKPaTHOMY HaJUTHIIKY MOPIBHSHO 3 PO3PaXOBAHUM 32
BUIICHABEACHUMH  DIBHAHHAMM, 100  YHHMKHYTH,
HACKIJIBKH 1€ MOXXJIMBO, YTBOPEHHS OCHOBHHX COJICH.
Bci ocamu mpoMHUBANMCH 0 Big’€MHOI peakiii Ha
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Puc. 1. /IepuBarorpadiuni kpuBi (epUTOyTBOPEHHS 3pa3KiB CIIBOCAPKEHUX I'IPOKCHUIIB CUCTEMU
Mg(Fe Cr, )O,:a- x=0;6- x=08;B-x=12;r- x=16;1- x=2.

anion CI™.
Bumict Mg”*, Fe’* T1a Cr’* B oxmepskaHuMX 3paskax

BU3HAYAaBCA  KOMIUIEKCOHOMETPHYHUM  THTPYBaHHIM
[10]. TTonepenHi mocmimu MO CIIBOCAKEHHIO CHCTEMHU
TiIAPOKCHIIB Jalli MOXIIMBICTh BCTAHOBHUTH, IIO IIPOIIEC
ocapkeHHs 3aBepuryerbes mpu pH = 11,2 - 11,5, a Takox
TEe, 110 NPH MPOMHBaHHI OCAaaM BTPAYalOTh BiJUyTHY
YaCTHHY MarHito, sSIKMid He OcCiJiae B MOBHIM Mipi Ta Jerko
BUMHUBAETHCSA BOJOIO, 10 YCKJIAJHIOE OJICPIKAHHS
TIIPOOKUCHHUX CHCTEM CTPOro 3aJaHoro ckiaay. B
Tabnui 1 HaBeAeHWH BMICT OCAMIKECHHUX KOMIIOHEHTIB,
OJICpP)KAHUX B3AEMOJIEI0 BOJHOTO PO3YHMHY aMmiaky 3
po3urHamu xjopuais conedt mpu pH = 11,2 - 11,5.

Hamu Bcranosneno [11, 12], mo onTuManibHUMHU
ymoBaMu ocamkeHHs € pH 11-11,50x ta T=343 K.
IToBHOTH OCaKeHHS TiOPOKCHIAIB JOCSTAd  IIPH
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pH=11,2-11,5. Ilpn 1poMy 3Ha4eHHi y NPOMHBHHX
BOJIaX BUSBIICHI MiHIMaJIbHI KIJIBKOCTI MarHito Ta Xpomy,
i 30cpeXCHHMH 3aaHUNl  CTEXIOMETPHUYHHHA  CKIIA]
OTPUMYBaHUX (EPUTIB.

Takum 4rHOM, OCaPKEHHS aMOP(HOTO TeIk0 CyMilTi
TIAPOKCHIIB  MPOBOAWIOCH HUIAXOM  OJHOYACHOTO
3MUBaHHSA HarpitTux a0 ~ 343 K po3uumHiB comeld Tpbox
METaliB, 0pU IHTEHCHBHOMY  IepeMilllyBaHHi, 1
HIBUIKOMY JOAaBaHHI HA/JIMIIKOBOI KUIBKOCTI PO3YMHY
amiaky. Bemuuumny pH po3umHy  KOHTpOJIIOBAJIA
ionomerpom  pH-150. Koutpons  TemmepaTrypu
3MIHCHIOBAIM 3a JIONIOMOTOK) PTYTHOTO TEPMOMETPY
tunty TJI-4. ITicns ocapkeHHs CyCeH3ilo JeKiibKa pa3iB
Mo4YeproBo HarpiBajau 1o Ttemneparypu ~ 343K i
oxonomkyBamn 1o 283K mpum  Oe3nepepBHOMY
nepeMillyBaHHi, Iicis 4Yoro 3aiuimand Ha 48 roa. B
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Taoaunsa 1

BMicT ocakeHUX KOMIOHEHTIB O/ICpXKaHUii PU PI3HUX YMOBAX OCAIKEHHS

VYMOBHU OCaKEHHS

BiJIcOTOK KOMIIOHEHTY, 1110 OCiB

Ocamxennasa nounHanu npH 313°K, xun’stumn 1 ronuny, Ginbtp
— 4epBOHA CTpiUKa

Marniit — 0%, 3amizo — 99,99%, xpom — 32,46%

Ocamxennst mnounHanu npu  313°K,  xur’stumum 40
BiZicTOrOBaJIM 24 TOJ1. Y BOJ, GinbTp — Oisla cTpiuka

XB

>

Marniit — 0%, 3a1i30 — 99,99%, xpom — 59,41%

Ocamxenna mnouuHamu npu  343°K, xum’stumn 40 xs.,
BiACTOIOBaNM 24 TOA. B MAaTOYHOMY PpO34YHHi, (QIBTp — CHHS
CTpiUKa.

Marwiit - 2,03%, 3a1i30 — 99,99%, xpom — 78,93%

Ocamxennst mnounHanu npu 313°K, xun’stumun 20 xB,
BificTOIOBaNM 24 TOJ. B MaTOYHOMY pO34MHI, (QIIBTp — CHHS
CTpiuKa

Marsiit - 39,93%, 3amizo — 99,99%, xpom — 83,47%

Ocamxenns nounHanmu npu  343°K, ocag  moueproso
oxonomkyBanu a0 283°K ta HarpiBanm no343°K, BigcroroBaiu
48 To/I. B MAaTOYHOMY PO34HHi, QIIBTP — CHHSA CTpiUKa.

MarHiit - 67,99%, 3amizo — 99,99%, xpom — 92,58%

CIIBOCAIDKEHNX
BHUMIPIOBAJIA METOJIOM aACOPOIIii a30Ty.

MaToO4YHOMY po3umHi B H.y. [licisi BHTpUMKH oOcasn
BiIOKPEMITIOBATI [IUIIXOM JECKAaHTAIIil.
MPOBOAWIIA IO BiJ €MHOI peakiii Ha 10HH XJIOpY, IO
MIEPEBIPsUIOCHh PEaKINiero 3 HiTpaToM cpibia. B 3B 3Ky 3
THUM, IO OJEPKYBaJIMCh aMOpPQHI Tenli TiIPOKCHJIB,
nporec

IIpomuBanHs

¢inpTpanii TNPUCKOPIOBAIM 33  JIOMOMOTOI0
BaKyyMHoOro BizicMoktyBaua OX-10.

BigmuTi Ta BindineTpoBaHi ocaau cymiy mpu 373 -
383 K B Hu3bKOTEMIIEpaTypHili  JlabopaTopHii

enextporiedi SNOL 67/350 Ta cmikanu npu 1273 K Ha
TIpOTSI3i
3arapTOBYBaHHSAM Ha IOBiTpi. BmicT Mmarnito, 3amiza Ta
XpOMY Y BOJHUX PO3YMHAX TICTIS BiTOKPEMIICHHS OCaZiB,
OJIepPIKaHUX
KOMIUTEKCOHOMETpHIHIM TuTpyBanasM [10, 13-15]. 3a
pe3yabTaTaMu
CIIIBBIJHOIIEHHS OKCHUIIB METajliB B CHHTE30BAHUX
npenaparax.

4rog y wMydenpHIH mewi 13 HACTYHHHM

mpu  cuHTE3l  QepuriB, BH3HAYAIN

aHali3iB  pO3paxOBYBald  MacoBi

JlocnimKeHHsT TpoLiecy CHHTE3Y TBEPAMX PO3UYHMHIB

(depur-xpomitie MarHito metomom JITA 1 TI' mpoBoauim
Ha npunani “Derivatograph-Q” B quHaMivHOMY pexuMi
B iHTepBami 373 -1273 K mnpu mIBHAKOCTI HarpiBy
283 K - 293 K/xB. ®a30Buil ckiaj crnedyeHnX MOPOIIKIB
BH3HAYaBCS METOAOM peHTreHodasoBoro ananizy (POA)

RhKoa - BunpominroBasHi.
TiAPOKCHIIB

Iluromy  moBepxHIO
Ta TIOPOMIKiB-(hepHTiB

II. Pe3yabTaT T2 00rOBOpEHHA

MakcuManbHO TIOBHE OCaPKEHHS BCIX TPHOX

KOMIIOHEHTIB BiZI0yBa€ThCS, MIBUAIIEC 32 BCE, 3aBIAKH
CTPYKTYPOYTBOPIOIOYHM

BIACTHBOCTSIM  3JII30BMi-
HIYFOUOr0 KOMITIOHEHTY. T0OTO Tpolec CriBOCaKEHHS B
JAHOMY BHIJKY SIBJISE COOOIO MepexiJ KOMIIOHEHTIB Y
TBepAy (azy ocaay TigpoKcuay 3aiiza, o OopMyeThCs
B IIEPIILY Yepry i € KonekTopoM. [lepexi KOMIIOHEHTIB Y

TBepay a3y BinOyBaeTbcs  3aBIAKH:  ancopOuii,
XiMIYHOMY CITIBOCAPKCHHIO, i30MOppHOMY
criBocapKeHHIo [7], Ta okmro3ii [16].

Ipoxykt 0Ca/KECHHSI SIBJISIE €000t

BHCOKOJIMCIIEPCHHUHN 0CaJI, 110 IMOBUIBLHO BiJICTOIOETHCS Ta
BaXKO (PIIBTPY€ETHCS.

[Ipu BiAcTOIOBaHHI TeNI0 CYMICHO CBIXKEOCAIKECHHUX
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aMOp(hHUX TIIPOKCHIIB B MaTOYHOMY pO3YMHI Ha
mpoTsi3i 48 rommH  BiH  migmsrae  crtapiHHio. lle
MIPOSIBIIIETHCSI B 3MEHIIEHHI 00’ €My, 3MiHI KOJIBOpPY Ta
VKpynHeHHI  wactok. [lammii  mpomec — TpOTIKae
CaMOBUIbHO, € JyX€ CKIaJHUM 1 HOro He MOXKHA
MOSICHUTH TUIBKM KPHUCTAI3AI[€I0 YU  YKPYIHEHHSIM

YacTOK, OCKUIBKM BiH MOXe OyTH TIOB’s3aHHMH 3
(a3oBUMH TICPETBOPCHHSAMH, 10 BiIOYBalOThCI B
CHCTEMI.

Ane nWTaHHA TPO XIMIYHUHM CKJIaJ IIIIHENbHOI
(a3m, sika HMOBIPHO YTBOPIOETHCS BHACIHIIOK HE
TPUBAJIOTO CTApiHHS, HE MOXKHA BBAKaTH OCTaTOYHO
BUpimIeHNM. 3 OMHi€l CTOPOHH, MOKHA BBaXKAaTH, IO
BOHA HAJIC)KUTH BiATIOBITHUM (EepUT-XpOMiTaM, 3 iHIIOI —
OMM3BKICTP  TapaMeTpiB  IpaTku  (PepHT-XpOMITHOI
mmiHeni Ta ¥ —Fe,O;, akuil KpUcTasisyeTbes Mo [bOMY

K TUMY, HE BUKIOYAE MOXJIHMBOCTI, IO B
CIIBOCa/DKEHUX TiAPOKCHIAX YTBOPIOETHCS OCTaHHS
peyOBHHA.

Hus toro mo0 MokHa Oyino 3’SCyBaTH MeXaHi3M
YTBOPEHHS IITiHeNneBoi (pa3u, HeoOXiTHO MaTH BiIOMOCTI
PO CTPYKTYPY CYMICHO OCaDKEHHX TimpokcuniB. Ha
»Kallb, peHTreHoaMOp(GHHUI XapaKTep LUX PEeYOBUH, SIKHA
MOXHa TOSCHUTH CHeUU]iyHOI0 OyJ0BOIO CYMICHO
OCa/DKEHUX TiJIPOKCHUJIB, 10 HE MOXYTh PO3TIISIATHCH

AK TIPOCTI cymimi JBOX ab0 TpbOX PEYOBUH,
HaJI3BUYAHO YCKIIATHIOE JOCTIHKEHHS X CTPYKTYPH.
B  zaranmpHOoMy  Bumagky Ha  JITA-kpuBux

CIIOCTEPIraloThCS YOTUPH OCOOJIMBOCTI Y BHIVISAI YiITKUX
€HJI0- Ta EK30TEPMIUHUX IIKiB, III0 YePTYIOThCS, @ TAKOXK
mBa mepermHn  mpu 533 -583K 1 690-753 K.
Enporepmiunmii epexr mpu 403 - 428 K xopemoe 3
TIOMITHOIO BTPATOIO MacH 3pa3iB B iHTepBami 313 — 573 K
Ta BiANOBigae 4acTtkoBiit nmerigparamii. 3 TI-kpuBux
MOXHa  3pOOMTH  BHCHOBOK, 10  Jerijgpararis
BinOyBaetbest gm0 773 -873 K. Exzoedexr, uio
crniocrepiraerbest pu 613 - 618 K, iiMoBipHO BimoOpaxae
mporiec  (OpMyBaHHS ~ IPATKU  INIIHETl  IIJISIXOM
nepeOy10B1 HOJIMEPHHUX JIaHIIIOTIB. Hpyruit
eHjoTepMivuHuil  mik mpu 643 - 658 K Bigmosimae
NpPaKTHYHO ITIOBHOMY 3HEBOJHEHHIO. Tpeba BimmiTuTH,
10 OCTAaHHI MOJIEKYJIM BOAW BUIAISIOTHCS B IIHPOKOMY
TEMIIEpaTypHOMY Jiala3oHi, II0 Ha JepHBAaTOTpaMax
NPOSIBIISIETHCA Yy BUIJIAAI OPYrOro IMEperHHy Ta IyXe
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po3mutux edektiB. OctanHiil exzoedext (733 - 768 K)
HEe 3HAXOJWTh BiZoOpaxkeHHS Ha KpuBux TI, Tomy,
OYEBH/IHO, BIJNOBINAE Mepexoay aMoppHUX 3pa3KiB B
KPHUCTAJIYHHUN CTaH.

ITopymrye OMHCaHy 3aKOHOMIPHICTh
(epuTOyTBOpEHHS TUTBKH (hOpMyBaHHSI (EPUTY MarHilo,
nmoyatok  JITA-kpuBOi  SIKOTO  XapaKTEPU3YETHCS

HaKJIQJIaHHAM JIBOX EHAOE(EKTIB, YMM 1 IOSICHIOETHCS
HasBHICTh CXOAWHKM B iHTepBam 468 - 488 K. Kpim
TOTO, TEMIIepaTypHOMY iHTEpBATY TMIepILIOTO
€K30TepMIYHOTO Ta APYroro EHIOTEPMIYHOTO e(]eKTiB
BiJIIOBiZa€ JieAb MOMITHUHN TieperuH Ha T -KpuBii, sKuiA
MOSICHIOEThCSI, WMOBIPHO BIUIMBOM «MarHii Tifpo-
KCHIHOT0» KOMIIOHEHTY.

CTpyKTypHI TIEPETBOPEHHSI B CYMICHO OCaJDKEHHX
rizpoxcunax marhiro ta 3amiza (III) onmcani B poborti
[17], aBTOpHM SIKOT BBaXKaIOTh, IO MPH CIIIBOCAKEHHI HE
YTBOPIOETbCsI peHTreHoamopduuilt gepur MgFe,0, 3

HEBIOPSIKOBAHOIO INIIIHENIEBOIO CTPYKTYporo. bimbm
mo  cucrema  Mg(OH), —Fe(OH),

CKJIQJa€ThCsl 3 MIapiB TIIPOKCHIIB, IO YePryHOThCS,
TOOTO SIBJISIE COOOIO MOJICKYJISIPHY CIIOJYKY BKJIIOUSHHS 3
HecTalMM  CKJIaJoM. Ha  yTBopeHHs — mapyBaTol
CTPYKTYPH TIPH CIIiBOCAJKEHHI Tiapokeuay 3amiza (I1I) 3
TIIPOKCHIOM JIBOBAJIEHTHOIO MeTayly BkazyBaB 1 B.IIL.
Yanuii [7], sxuil onucyBaB ii SIK FeKCaroHajabHy IPaTKy

IMOBIpHO,

noGyoBaHy 3 BrOpsKOBaHMX MmapiB Mg(OH), , mix

SKAMH PO3TAIIOBaHI HE BIOPIIKOBAHI MIAPH TiIPOOKHUCY
3aiiza, P 9OMY KOKHUM YETBEPTHH IIap TOBTOPIOE
N0 1105078

Cii BIZMITHATH, IO 3arajibHa KUIBKICTH BOJIM, IO
BUJIUISIETBCS 3 MIPENapariB CHiBOCAPKEHUX T1IPOKCHIIB B
JIOCITIIKYBaHOMY TeMIepaTypHOMY iHTepBai,
pUOIU3HO OllHaKOBa, aje 30UIbLIyeThCS 13
30LIBIICHHSIM BMICTY 3ajIi3a B 3pa3Kkax, Mo 100pe BUIHO
3 TI'-kpuBHX.

180+
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Puc. 2. 3anexHicTh MOBEpPXHI 3pa3KiB CIIiBOCAHKEHUX
rinpokcunis (1) Ta  deputie  (2) cucremu
Mg(Fex Cry_, )04 , OJIEPYKAHUX METOJIOM TiJJPOOKHCHO-
TO CIIiBOCA/IKEHHS.

Ha ocHOBi aHamizy paHMX, OJEpXaHUX 3a
JIOTIOMOTOI0  IepuBaTorpadiyHuX Ta PEHTTeHIBCHKUX
METOJIIB JIOCII/PKEHHS, BCTAHOBJICHO, 110 (hOPMYyBaHHS
(epuT-XpOMITIB MarHiro i3 CYMICHO  OCaKeHHX
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rizpokcuaiB 3aBeprryerbess mpu ~ 800 - 1000 K. TIpu
MOJajblIOMy  30UIbIIEHHI  TEeMIepaTypu  CIIKaHHS
napameTpu oJiepKaHux (EpUT-XPOMITIB MPAKTUYHO HE
3MIHIOIOTBCS, 32 BUHSATKOM IMHTOMOI TOBEPXHI 3pa3KiB,
sgka 3MeHnryerscs (puc. 2). IlinBuIeHHsT TemIeparypu
pO3KIIamy  CYNpPOBOMKYETHCS  PI3KHUM  3MEHIICHHAM
nutomMoi moBepxHi, sika mpu 1273 K ckmamae Tinbku
JIEKiTbKa BINCOTKIB Bi BEIWYMHA TOBEPXHI, IO
BIZMOBilae  MiHIMaJBHIN TeMmneparypi (opMyBaHHS
IITiHETT.

TakuMm 9MHOM, «TiIPOOKHICHI» MaTepiaii MalOTh BEJHKY
MUTOMY TIOBEPXHIO (Ta TOB’s3aHy 3 HEI0 HAIJIHIIKOBY
BUJIBHY €HEprit0) TUIbKH IpU HU3BKUX TeMIeparypax
(573-873K). Ilpu wHarpiBanHi TOBEpXHS  IHUX
MarepiaiiB pi3ko 3MeHmyeTbes: noynHaroun 3 1073 K i

Buie [18].
PDA  3paskiB-POAYKTIB CyMICHOTO  OCaKCHHS
TIIPOKCUIIB MAarHifo, 3aji3a Ta XpOMY CHCTCMH

Mg(Fe, Cr,_ )O,xnH,0 nokasas, mo xaHi 3pasku €

MOBHICTIO PEHTTCHOAMOP(GHUMH, IO MOB’S3aHO 3 IX
3HAYHOIO JpiOHOMUCTIEPCHICTIO. AHANITHYHA 00poOKa
IuppakTorpaM Jaixa MOXIIMBICTH BCTAaHOBUTH, IO
CHHTE30BaHI (PEPUT-XPOMITH MATHIIO SBIAIOTE COOOIO
onHo¢a3Hy WIMiHENb i HE MICTATh nomimok MgO,
Fe,O; Ta Cr,0,.

TakuMm YWHOM, pEHTreHoaMOpHHMHA XapakTep Ta
HU3bKA, TIOPIBHAHO 3 TBEpHO(A3HUM CHHTE30M,
TemmepaTypa (OpMyBaHHS IIITIHENBHOI (a3u CyMiCHO
0Ca/DKCHUX TIAPOKCHUIIIB MOXKYTh OyTH TOSICHEHI JIBOMa
NpUYMHAMHU: a00 3aXHMCHOIO JII€I0 TEeNI0 TiIPOKCHIY
3aii3a, 10 rajJbMy€ PICT KPUCTANIB IHIIUX TiJPOKCUIB,
abo crenu@iuHOI TONIMEPHOI0 OylIOBOIO CyMICHO
OCAIDKEHUX TiAPOKCHIIB, SIKi HE MOXYTh PO3IIISIATHCH
K TPOCTI CyMiml pedoBHH. Y BHNAJAKY, SKAH MH
BUBYAEMO, I[IepeBary BapTo BIIJAaTH OCTaHHbOMY
BapiaHTy, OCKUIbKH TIJIKH BiH MOXE MOSICHUTH IUIaBHUH
XapakTep TEPMOTPABIMETPHYHUX KPHUBHX  CYMIiCHO
0CaPKEHUX TiIPOKCHIIB.

Jliteparypui [1, 19, 20] Ta ogmepxaHi HaMu
eKCIepUMEHTallbHI  JlaHi, Taki sK  (OpMyBaHHsS
KpHUCTATIUHKUX (a3 13 CTPYKTYPOIO OJM3BKOIO JI0 LIMiHesl
B TIpOLECi OCa/PKEHHs, MPUHIIMIIOBA PI3HMIS Iepediry
MPOLIECIB TEPMIYHOTO PO3KJIALy CYMICHO OCaJDKEHHX

TIIPOKCHAIB Ta  MEXaHIYHHUX CYMINIEH  OKCHJIB,
MiATBEPIKYIOTh HAsIBHICTH XIMIYHOT B3acMOil
TIIPOKCHIIB TIpH CYMICHOMY OCa/pKeHHI. MOJKHa
NPUIYCTUTH, 10 OyAoBa XIMIYHOI CIIOJYyKH, MIO

YTBOPIOETBCSI MPU CYMICHOMY OCAIDKSHHI TiIpOKCHUIY
MarHif0o Ta XpoMy, BiANOBimae cxemi 300pakeHiii Ha
puc. 3.

o crocyeTbcsi YTBOPEHHsI MPOIYKTIB CYyMiCHOTO
OCa/DKCHHS TiJPOKCHJIIB MarHito, 3aiiza Ta Xpomy, TO,
HIBHIIE 32 BCE, B MOJIMEPHIA MarTpuii 10HHU XpOMy
MOCTYNOBO 3aMiHIOBaTUMYThCS Ha 10HM 3aiiza, 3a
pPaxyHOK dYOro 3B’SI3KM MONIMEPHOI ~ MaTpuii 3
MiZBUIICHHSIM BMICTY 3ajli3a CTaBaTUMYyTh CJIaOIIi, 1 5K
HACIZIOK 3HIDKYBaTHMEThCSI TeMIeparypa
IIMHEICY TBOPECHHS.

3a JOMOMOTOK HABEACHOI MOJENi  MPOIYKTY
CYMICHOTO OCaIKEHHS MOKHA MOSICHUTH
HU3BKOTEMIIEPATYpPHE  YTBOPECHHA  IIMIHENCH  Ipu
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TEPMIYHOMY PO3KJIa/Ii CYMiCHO OCaPKEHHX TiIPOKCHIIB.
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Puc. 3. BynoBa XiMiUHOI CHOIYKH-TIPOYKTY CYMiCHOTO
OCaJKEHHSI TiAPOKCHIIIB MAaTHIIO Ta XPOMY.

B Takiit cromymi TiZpOKCHAW MarHiro, 3aji3za Ta XpoMy
Jno0pe KOHTAKTYIOTh MDK CO0OI0, 10 MOJIETIIye
¢dbopmyBaHHS ~ KpucTanmiyHoi  TIpatku  deputy Ta
YHEMOXITHBIIIOE YTBOPEHHs 4acToK oOkcuaie MgO,
Fe,0, ta Cr,0,. OcobmuBO CIPUATIUBUMHU MalOTh
OyTm yMOBH [JJs YTBOpPEeHHsA (¢eputoBoi  (aszm
Oe3mocepesIHbO0  NpW  Jierifparaiii  CHiBOCaKEHHX
TIIPOKCHIIB, SKIIO IX CKJIaj ONM3bKMH 1O CKJIaxy
(depury, OCKiJIbKH 32 Takoi yMOBH IpaTka (hepuTy MOXKe
BUHHUKHYTH B PE3yJIbTaTi HE3HAYHOTO 3CYBY 10HIB. SIKII0
K CHUCTeMa MICTHTh HaJIMIIKOBY KUIBKICTh 1OHIB
MarHiro, 3aji3a 4 XpoMmy IOPIBHIHO 13 CKIagoM (Qepury,
CepeHs BiJCTaHb, HA SIKY JU(YHAYIOTh I0HH MeTaly Ta
KHCHIO B TIPOIIECi YTBOPEHHSI KPUCTAJIB, 301IBITY€ETHCS.

BucHoBku

TakuM YHHOM, BHM3HAYEHi YMOBH CYMiCHOT'O
ocampkeHHs MarHii (67,99%), @epym (99,99%) ta Xpom
(92,58%) rigpoxcuni. BcraHOBNEHO, IO 3aBEpIICHHS
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A.V. Bitneva

The Process of Ferritization to the Heat Treatment of Mg, Fe and Cr
Hydroxide System
Vasyl Stefanyk’ Precarpathian National University, 57, Shevchenko Str., Ivano-Frankivsk, 76000, Ukraine
The influence of the synthesis conditions on the ferritizing process has been investigated subject to
the heat treatment of Mg, Fe and Cr hydroxide system. It has been shown, that the precipitation of Mg, Fe

and Cr hydroxides allows the production of extra-fine sinterable Ferrite-Chromites of Magnesium
powders, which don’t form solid aggregates, avoiding the additional milling stage.
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