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BBEAEHWE

HMcnonab3oBaHue Boib(ppama B BUlle YUCTOTO Me-
TaJula Ha BO3OyXe IPH yYMEPEHHBIX TeMIlepaTypax
orpaHMYeHoO ero okucieHuem [1]. B atnx ycimoBusx
Ha TTOBEPXHOCTU MeTaJjljia 00pa3yIoTcsl 1Ba OKCUTHBIX
ciiosi. BHelrHuit ciioii siBJIsieTCs HOPOIIKOOOpa3HbIM
KeNTbIM oKcunoM WO;, a BHyTpeHHU, 0ojiee TOH-
KU, TIpeAcTaBiseT co00if TeMHO-CHMHMU TIJIOTHO
MpuUJeramInii OKCUI TIepeMeHHOro cocraBa. BHyT-
pEeHHUIT oKcun TpaHCHOpMUpPYETCS BO BHEIIHUIA C
MOCTOSTHHOIM CKOpPOCThI0. OOTHUM M3 CIIOCOOOB II0-
OaBJICHUS OKWCIICHUSA Bonb(bpama ABJISIETCS CILJIaB-
JIEHHE €T0 C XpOMOM, KOTOPBIi1 00pa3yeT HeIIPEPhIB-
Hble ciior okcuaa Cr,O; 1 3al1udiiaeT oT JaJIbHEHIIIero
okmcieHus [2]. Ucronp3oBaHMe XpoMa B Ka4eCTBE aH-
TUKOPPO3MOHHOTO 3JIeMEeHTa O0YC/IOBJIEHO TEM, UTO
cucTeMa BOJIb(ppaM—XpOM SIBIISIETCS. U30MOP(MHOI ¢
pa3pbIBOM cMelIrBaeMocTu Hike 1677°C [3], a cBo-
O6onHas sHeprus [u66ca obpasosanus Cr,0; 6onee
oTpulIaTe/ibHA, YeM SHEeprusi oo6pa3oBaHUsI OKCUIOB
Boibppama [4]. [TosaTomMy ¢ TepMOIMHAMMYECKOM
TOYKM 3peHus B cucreMe W—Cr mpoTeKaHHNe peak-
1IMM OO0pa3oBaHUsI OKCHAa XpoMa 0oJiee BBITOIHO.
DTU CIUIaBbI B pa3pbiBe CMEIIMBAEMOCTH UMCIOT TeH-
JIEHIIMIO pacIlagaThCsd HA OOBEMHO-IIEHTPUPOBAH-
Hy1o Kyondeckyio (OLIK) dazy o-W, oboranieHHyI0
xpomoM, u OLIK-da3zy o-Cr, oboraiieHHYIO BOJIb-
¢dpamMoM. DTOT pacHan COIMPOBOXKIACTCSI AUCIESPCHU-
OHHBIM YIIpOoYHeHUEeM criaBoB W—Cr mponyKTaMu
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pacrnaga U MOXeET pealM30BBIBAThCSI KaK MO OGUHO-
JIaJIbHOMY, TaK M 110 CIIMHOAaJIbHOMY (0e3 o0pa3oBa-
HUS 3apOJbIIIeii) MexaHu3Mam [5].

Konconumauus nopomkos W u Cr B crjiaB 3a-
TpyIHEHa M3-3a HU3KOW B3auMHOU nuddy3um me-
TaJUIOB Jaxe NpPpU BBICOKMX Temmepatypax [6]. g
CHUXEHMUSI TeMITepaTypbl ClIeKaHUsI OOBIYHO MCITOJIb-
3YIOT 3JIeMeHThI-aKTUBaTOphl. Hanbomnee apdexTun-
HBIM X HUX siBisieTcst Pd [7, 8]. On aktuBupyet nud-
dy3uro myTeM 06pa3oBaHUsI XUIKOH (ha3bl B MpOIEC-
ce criekaHus. OJHAKO HaJMuMe Majuiaaus B CIjlaBe
OrpaHUYMBAET €TO BBICOKOTEMITEpATYPHbIE BO3MOX-
HOCTU M3-3a CHUXXEHUSI TeMIlepaTypbl cOJuIyca u,
Kpowme Toro, Pd siByisieTcst penkuM U JOpOroCTOS UM
MeTa/ioM. B KauecTBe akTUBATOPOB MCHONB3YIOT U
JIpyTUE BJIEMEHTHI, B YACTHOCTU, IJI CO3JaHUSI Ha
ocHoBe W—Cr caMoIacCUBUPYIOIIMXCS CIIJIaBOB,
CHOCOOHBIX MOAABJISITH OKUCIEHUE TTOBEPXHOCTHU
MepBOii CTEHKU TEPMOSIIEPHBIX PEaKTOPOB B Cllydyae
aBapMu C ToTepeil TEIIOHOCUTENSI U OJHOBPEMEH-
HBIM IIONaJaHMeM BO3dyxa Ha €€ MOBEPXHOCTh [9].
HMcnoab3oBaHue B KauecTBe akTuBaTopoB Si, Ti uamn
Y ycKopsieT poCT 3alllUTHOTO CJI0sl OKCUIA MPU TEM-
nepatype 1o 1000°C, npuBoIs K CHUKEHUIO CKOPO-
CTU OKUCJICHUS CIlJIaBa Ha HECKOJILKO MOPSIIKOB 1O
CpPaBHEHUIO C YMCTHIM Boiabdpamom [10—13]. OnHa-
KO oOpa3syronecs IIpu 100aBKe KPEeMHUS XPYITKHE
WHTEePMETALIUABI CHUXAIOT MPOYHOCTHBIE XapaKTe-
PUCTUKHU MaTepuajia U, TEM CaMbIM, YCJIOXHSIIOT pe-
XNMBI ero oopaborkn. Hamuuue tutana B cruiaBe
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Puc. 1. ®parmMeHThl 1M paKTOrpaMM CUHTE3UPOBAHHBIX
npekypcopoB: cMecb 35% CaWO, + 65% CaCrOy4 (1),
Cr,WOg (2).

IIPUBOIUT K HAKOIUIEHWIO U YIASPXKMBAHUIO B HEM
JIelTepusi, 4TO Takke HelpuemiieMo. [Iporecc KoH-
coIMJallMy CIUlaBa aKTUBUPYETCS NpPHU CHEeKaHUU
BBICOKOIMCIIEPCHBIX ITOPOIIKOB. M3-3a Hanmmuus u3-
OBITOYHOIT MOBEPXHOCTHOM SHEPIUM OHU 00eCIIeUr-
BalOT OOJIBIIYIO ABWXKYIIYIO CUIY MpU CIIEKAHUU U
CITOCOOCTBYIOT O0pa30BaHMIO TUIOTHBIX KOMIIAKTOB
pu 6oJiee HU3KUX TeMmrepartypax [14]. s noiyye-
HUSI CMECU BBICOKOJIMCIIEPCHBIX ITopoimkoB W u Cr
OOBIYHO MCHOJIB3YIOT BHICOKOSHEPIeTUYECKUIT Pa3MOJI
B MenbHULIax [10—13, 15]. Ero HemocTaTKoM SIBISIET-
Csl TOJITOBPEMEHHOE MOTpeOIeHNEe SHEPTUN U PUCK
3arpsi3HEHMsI TIOJIyYeHHOIO IIPOAYyKTa MaTepualaMu
U3MENBYAIOIIEN CPEIbI.

3HauYUTENbHOE CHUXKEHUE pa3Mepa YacTUlL U yBe-
JIMYEHNE YAENbHON MOBEPXHOCTU TMOPOIIKOB TYTO-
TUIaBKUX MeTaioB VI rpyIimbl MOXET ObITh JOCTUT-
HYTO MarHUEeTepMUYECKUM BOCCTAHOBJIEHUEM WX
CJIOXXHBIX OKcUmoB [16, 17]. B wacTHOCTH, BoccTa-
HoBieHnem CaMoO,, CaWO, [16] u MgCr,0, [17]
napaMu MarHus nojiydeHsl nopoiiku Mo, Wu Cr ¢
MOBEPXHOCTHIO Ha ypoBHE 20—30 M2/T.

HEOPTAHUYECKWE MATEPUAJIbI

TOM 59 Ne 1

Llenp HacTOsIIEl pabOTHI — MCCIEAOBAaHUE BO3-
MOKHOCTHU ITOJYUYEHHSA CMECU BBICOKOAMCIICPCHbIX
nopowmkoB W + Cr BocCTaHOBJICHUEM ITapaMM Mar-
HUS CJIOXHBIX OKCUIHBIX COCAMHEHUM, COmepKalInX
BOJIbGPaM U XpOM.

OKCITEPUMEHTAJIBHAA YACTDb

B kayecTBe BO3MOXHOTO IIpeKypcopa OBbLT BbI-
opan CaW,Cr,_,O,. ls1s1 ero cUHTE3a UCIOIb30BAIU
Cr,0;, MOJIydYeHHBbI TpOKaJIMBaHUEM Ha BO3IyXe
(NH,),Cr,0; (“4.”), WO; (“4.”) m CaCO; (“u.”). K
CMeCHU peareHTOB J00aBsau Boay (COOTHOIIEHUE
T:2XK=1:6)u nepeMelInBaJI1 MeIIAJIKOI B Teue-
Hue 3 4. Cmech cymmiv npu 100°C u criekanu npu
620°C B TeueHue 6 U, 3aTeM U3MeETbYAIU U ITOBTOP-
Ho crekanu npu 1000°C. OmHaKO CUHTE3 B 3TUX
YCJIOBUSIX HE TIpUBEJ K 00pa30BaHUIO CJIOXKHOTO OK-
cuga CaW,Cr,_,O,. [TonydyeHHBI1 TPOIYKT COCTO-
su1 u3 cMecu CaCrO, u CaWO, (puc. 1, nudpaxkro-
rpamma /). s mpoBedeHUsT MCCIeNOBaHUIA ObLIa
BbIOpaHa cMmech 35% CaWO, + 65% CaCrO, (3nech u
Jajee B TeKCTe UCITOIb30BaHbI Mac. %). st cpaBHe-
HUS B TeX Xe YCIIOBUAX BOCCTAaHABIMBAIN CMECH T10-
poikoB 46% WO; + 54% Cr,0;. JlaHHbBIE cOCTaBbI
MPEKYPCOPOB COOTBETCTBYIOT INPUMEPHO PABHOMY
MaccoBomy conepskaHuio W 1 Cr B cMecH.

B xauecTBe npekypcopa Takxke ObLT BIOpaH BOJIb-
dpamar xpoma Cr,WO;. OH siBisieTcsi BOCTpeOOBaH-
HBIM MaTepuaJioM, KOTOPBIi MPosiBIIsieT OOIbIION Mar-
HUTOAUDRJIEKTPUYECKUIA W JIMHEMHBIM MarHUTORJIeK-
Tpuueckuii addekTo [18, 19], uMeer xopoiue
TTOJIYIIPOBOTHUKOBEIE XapakTepucTuku [20] m am-
copO1oHHbIe cBoiicTBa [21]. Cr,WO¢ cuHTE3UpOBa-
v TBepaodasHoii peakuueit mexay Cr,O; u WO; o
meronuke [22]. ITo naHHBEIM peHTreHOa30BOro aHa-
mm3a (PPA) 6bu1 moaydeH YMCTBIN MPOOYKT, HE CO-
JepxXaluii mocTopoHHUx a3 (puc. 1, audppakro-
rpamma 2). J171s1 cpaBHEHMSI B KaueCTBe IpeKypcopa 1c-
TOJIB30BaJIU cMech MOpoIkoB 60% WO; + 40% Cr,0s;,
conepxaHue B KoTopoidr W n Cr cOOTBETCTBOBAJIO UX
conepxanuto B Cr,WOq.

Anrnaparypa, METOJMKHU MOJYyUYEeHUs] U UCCIIe0Ba-
HUSI TOPOLIKOB aHAJOTMYHbI UCITOJb30BAaHHBIM pa-
Hee [17]. IIponecc Beau B atMochepe HapoB MarHUs
u aproHa (BY). EmxocTb ¢ MarHuem (M95) ycTtaHaB-
JIUBaJd Ha JHO peakKLUMOHHOro cTakaHa. HaBecky
MPEKYpPCOPOB MACCOi 5 T 3arpyajii B MeTALTUYECKIe
TUIJIU, KOTOPbIE YCTAaHABIMBAIU HaJl EMKOCTBIO C Mar-
HueM. PeakiiMoHHbII cTakaH 3aKpbIBAJIM KPBIIIKOH, B
LIEHTpe KOTOPOl UMEIOCh OTBEPCTHUE IS Uuexiia Tep-
Morttapsl. COOpKY ITOMEIIAIN B PETOPTY U3 HeprKaBeIo-
IIEH cTajii, KOTOPYIO TepMETU3UPOBAIY, BAKYYMUPO-
BaJIM, 3aMOJTHSIM AQpTOHOM W HarpeBaju 10 TpedyeMoii
TeMIepaTypbl IPU 3aKPbITON KPBIIIKE PEAKIIMOHHOTO
crakaHa. [Ipoiiecc BoccTaHOBJIEHUS BEJIU B TeMIIepa-
typHOM uHTepBaje 700—800°C 1 mpu ocTaTOYHOM
nmaBiaeHUM aproHa B peaktope 5—20 klla B TeueHme
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Puc. 2. 3aBucumoctu sHepruu [n66¢ca AG ot Temiiepaty-
pbl peaklMii BOCCTAHOBJIEHUSI OKCHUIHBIX COEIWHEHUI
BoJibpaMa 1 Xpoma rnapamuy MarHus.

3—54. [IpoaykTel peakuu oOpadaTeiBaau 15%-HBIM
pacTBOPOM a30THOI KMCIOTHI (“X.4.”), a 3aTeM OT-
MBIBUIW TUCTUJIMPOBAHHOM BOAOU 10 HEUTPAJIbHOM
peakiiui W CYIIUJIW Ha BO3MyXe TPU TeMIleparype

80°C. PDA nipoBomwiun Ha nudpakromerpax JPOH-2
u SHIMADZU XRD-6000 (CuK,-usinyyeHue). MneH-
TudUKauo @a3 OCyLIECTBISIM Ha 0a3e audpakTo-
MeTprmdecknx maHHbIX 89-4248 PDF-4 ICPDS-ICCD
2021. YaenpHyI0 ITOBEPXHOCTh Y TOPUCTOCTH ITOPOIII-
koB usMepsian meromamu BOT u BJH Ha mpubope
TriStarll 3020 V1.03. Cpegnuii pa3Mep KpucTaIn-
TOB METAJIJIOB OLIEHUBAJIM PEHTTEHOBCKUM METOIOM
no ¢gopmyie Illepepa [23]. Mopdogoruio moBepxHo-
ctu rtopokoB W—Cr mmocJie IpeaBapuTeIbHOTO HAIIbI-
JICHUST 30JI0TOM M3Yy4YaJl C TTIOMOIIBIO CKAHUPYIOIIIETO
aIeKTpoHHOTrO MUKpockona (COM) SEM LEO-420.

PE3VJIBTATHI 1 OBCYXIEHUNE

Pacuernast sHeprust [m66ca AG peakuumii Boccra-
HOBJIEHUSI MarHUeM BbIOpAHHBIX COENWHEHUI Mpu-
BeleHa Ha puc. 2. PacueTsl MoKa3bIBalOT BBICOKYIO
TePMOAVMHAMUYECKYI0 BEpPOSITHOCTb BOCCTAaHOBJIE-
Hus. McxonHble peareHThbl, 3a UCKJIIOUYEHUEM Mar-
HUsI, U IPOAYKTHI peaklnii B MHTepBaJie TeMIIEpaTyp
700—800°C xapakTepu3ylOTCsI HU3KHM JIaBJICHHEM
napos, He npesblmamomuM 10~7—10~ ITa [16, 17].
Otclofia NO/KHO ClIeoBaTh, YTO MOJTyYeHHas peakiiyv-
OHHasl Macca OyneT OMHOPOTHOW M pacrojiaraThCsl B
MecTe 3arpy3ku mpekypcopa. OmHaKo Ha TpakTUKe B

Puc. 3. Turnu ¢ peakIMOHHO# Maccoit rocsie BoccTaHoBIeHus: cmecu 46% WO53 + 54% Cr,O5 (npaBble TUIIM a—B), CMECH
35% CaWOy, + 65% CaCrOy4 (ieBbie TMIIN a—B), CryWOg (Turiu r) u cmecu 60% WO5 + 40% Cr,O5 (Turiu a, e): TeMmeparypa
750°C; ocTaTouHOe maBiieHue B peaktope 5 (a), 10 (6), 15 (8), 20 kIla (r—e); Bpemst BocctaHoBIeHUs: 3 (a—B), 4 4 (r—e).

HEOPTAHUYECKHWE MATEPHUAJIbI

TOM 59 Ne 1 2023



I[TOJIYYEHUE CMECH ITOPOIIIKOB BOJIbAPAMA 57

1 1

10

60 70 80

20, rpan

Puc. 4. ®parmeHTsl nudpakTorpaMM MpOIyKTOB peak-
1Mii: 6eJloro BellleCTBa C MOBEPXHOCTH PeaKIIMOHHOM
Macchbl 1ocje BoccraHosieHus: cmecu 60% WO5 + 40%
Cr,0O3 (/), peakIMOHHOI Macchl MO OeJIbIM BEILECTBOM
ocye BoccTaHOBIeHUs cMecH 46% WO3 + 54% Cr,05 (2),
rnocyie BOCCTaHOBIeHust cmecu 35% CaWO, + 65%
CaCrOy (3), nocne Boccranopnenuss CryWOg (4) u ot-

MBITOTO Mopoika (J3).
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psizie SKCIIEpUMEHTOB 3TO ObLIO He TaK. By turieii mmo-
cJie BoccTaHoBNeHUs1 cMmeceit 46% WO; + 54% Cr,O; u
35% CaWO, + 65% CaCrO, npezcTapieH Ha puc. 3a—
3B. Ilociie BocctaHoBIIeHUsI cMecu oKcunoB Cr,O5 +
+ WO, Ha BHyTpeHHEN OOKOBOU MOBEPXHOCTU THUT-
JIeil BBIIIE YPOBHS MX 3arpy3Ku UM Ha MOBEPXHOCTHU
peaKLMOHHOM MacChl HAGII0OaI0TCS OTIOXKEHUS Oe-
joro BemiectBa (puc. 3a—3B, mpaBble Turiam). Ilo
JaHHbIM PDA | 6e10€ BelLeCTBO IPeaCcTaBiIsIeT CO00M
yuctbiit MgO (puc. 4, nudpaxkrorpamma I). ITox Ge-
JIoit KOpKoit HaxoauTcst cMech TopoikoB Cr u W ¢
npuMmecbio MgO (puc. 4, nudpakrorpamma 2). Ko-
mmyectBo MgO B cMecu YMEHbIIAETCsI, a TOJIIUHA
KOPKHU Ha MOBEPXHOCTU YBEJIMUYUBACTCS C yBeJIMYe-
HHEeM OCTaTOYHOIO JaBJICHUSI aproHa B peakrope. Pa-
Hee ObLJIO MO0Ka3aHo, YTO MIPOCTPaHCTBEHHOE pa3ie-
JIeHVEe METAJTMYeCKOM M OKCUAHOM (hpa3 mpu BoccTa-
HOBJICHMM TTapaMu Mg psiia OKCHIHBIX COSTUHEHUIA
TYTOIJIaBKMUX MeTaioB VI rpyrel 00ycIoBIEHO TIPO-
TeKaHUEM BJIEKTPOHHO-OMOCPEIOBAHHON peakKUnu
(DOP) 0e3 HENMOCPEACTBEHHOIO (PU3NUECKOTrO KOH-
TakTa peareHTOB [24]. C yBeJIMyeHHEM OCTaTOYHOTO
JaBJICHUsI aproHa B peakTope O0JIsl MeTajlla, BOCCTa-
HOBJIEHHOTO B pexxuMe DOP, yBenmuuBaetcs (puc. 3a—
3B). st cmecu 35% CaWO, + 65% CaCrO, B uccie-
JIyeMbIX YCJIOBUSIX pa3fe/ieHUsI MPOAYKTOB peakinu
He Habmomanock. OHU MpeAcTaBIsuIn co00il ToMOo-
TeHHYIO CMeCh TEMHOTO LIBETA C COCTAaBOM, COOTBET-
CTBYIOIIMM CTEXHMOMETPUUECKOMY COOTHOIIIEHUIO pe-
akuuu (puc. 4, nudpakrorpamma 2).

Bun turneii nocne BocctaHoBneHus Cro,WOq 1 cMme-
cu 60% WO, + 40% Cr,0; noka3aH Ha puc. 3r—3e.
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Puc. 5. 3aBUCUMOCTH yIeJIbHOM MTOBEpXHOCTH cMecH TopoikoB W + Cr oT octaTouHOro nasieHust B peaktope (¢t = 750°C) (a)
u Temriepatypsl (p = 5 kIla) (6); npexypcopsl: 1 —46% WO;3 + 54% Cr,03, 2— 60% WO; + 40% Cry03, 3 — 35% CaWO, +

+65% CaCrOy, 4— CryWOy.
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Puc. 6. 3aBUCMMOCTH CyMMapHO#i MOBEPXHOCTH TIOP OT UX CPEHETro 1uaMeTpa; npekypcopsl: 1 —46% WO; + 54% Cry05, 2—
60% WO3 + 40%Cr,03, 3 — 35% CaWO, + 65% CaCrOy, 4 — CryWOy; yaenbHasi TOBEPXHOCTb MOPOILKOB: [ — 6, 2—9, 3 —

34, 4 — 49 M%/r.

Puc. 7. COM-u3obpaxeHus1 BBICOKOAUCIIEPCHBIX MOopo1koB cMecu W + Cr ¢ ynenbHO# nmoBepxHocTbio 34 (a) u 49 MZ/F (0);
MPeKypcopsl: a — cMech 35% CaWO, + 65% CaCrOy4, 6 — CryWOg.

ITocne BoccraHoBiieHUst Cr,WOg IPOAYKT B TUIJISIX
TPEACTABIISIT CO00I TOMOTEHHYIO CMECh, COOTBETCTBY-
FOIIYIO CTEXUOMETPUIECKOMY COOTHOIIICHUIO peaKIINU
(puc. 4, nmdppakrorpamma 3). BoccraHoBIIEHIE BOJIb-
dbpamara XxpoMa IpOTEeKaeT IPU HEIIOCPEACTBEHHOM
(br3MIecKOM KOHTaKTe ¢ MAarHUEM, O YeM CBUIETEb-
CTBYET JIMIIIb OYeHb TOHKWI (OJU MUKPOHA) HAJIET
MgO Ha ITOBEpXHOCTH PEaKLIMOHHOI Macchl (puc. 3r).
IIpu Bcex MccieTOBaHHBIX YCJIOBUSX BOCCTAHOBJIE-
Hust cmecu 60% WO; + 40% Cr,0;, Tak e Kak U 1151
coctaBa 46% WO; + 54% Cr,0;, Habnonanoch Mpo-
CTPAHCTBEHHOE pa3ielieHNe MeTaUTMIECKOM M OK-
cunHoi a3 (puc. 31, 3e).

VaenbHasi MOBEPXHOCTh CMECU OTMBITHIX ITOPOIII-
koB W + Cr (puc. 4, nudpakrorpamma 4), mojaydeH-

HEOPTAHUYECKHWE MATEPHUAJIbI

HBIX BOCCTaHOBJIeHUEeM cMmecu coenuueHuii CaCrO, +
+ CaWO,; u Cr,WOg, cocTaBisieT COOTBETCTBEHHO
31—33 u 44—49 m?/r. B 10 Xe BpeMsl, I TOPOILI-
KOB, TTOJIYYEHHBIX BOCCTAaHOBJIICHUEM CMECH OKCH-
108 Cr,0; + WO,, ona He npesbiiuaer 10 M2/t (puc. 5).
Bonbimnas ymeiabHasi MOBEPXHOCTH ITOPOIIKOB ITPU
BOCCTAHOBJICHMU CJIOXHBIX OKCHIOB OOYCJIOBJIEHA
TeM, 4TO 0OpasyIoIMiics B Ipoliecce BOCCTAaHOBIIE-
HUST OKCUJT MarHusl, CO3aBasi MPOCIONKYN MEXITY Ya-
CTHUIIaMU OOpa3yIOIINXCSA METAJUIOB, 3aTPyIHSIET MX
koaryisiinio. ITocie BeimemaunBanust MgO ocraer-
cs1 OOJIBIIIOE KOJIMYECTBO HAHOMOP, KOTOPbIe BHOCST
3HAYUTEIBHBIM BKJIA B YIEIBHYIO ITOBEPXHOCTH IT0-
poika (puc. 6).
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Puc. 8. Kpussie ancopoumm—uaecop6iinu azota cmecu mopoinkoB W + Cr ¢ yaenbHo noBepxHOCThIO 9 (a), 49 M2/r (0); ipe-

Kypcopsl: a — cMech 60% WO;5 + 40% Cr,03, 6 — CryWO.

CormnacHO pacyeTaM, BHIITOJTHEHHBIM IO (popMyJie
Illepepa, w1 MOPOIIKOB, MOJIYIEHHBIX BOCCTAHOB-
JICHUEM CJIOKHBIX OKCHIOB, CPEOHUI pa3dMep KpH-
crauToB W u Cr coctaBirstt 14—20 HM, B TO BpeMsI
Kak Tipu BoccTaHoBieHuu cmeceir WO; ¢ Cr,O; —
60—90 M. Kak crremyeT u3 rpeacTaBIeHHbIX Ha puc. 7
CBOBM-u3o00paxkeHuii MOPOIIKOB, OHU MPEACTABIISIIOT
c0060if KOHIJIOMEPATHI PA3IMIHBIX pA3MEPOB U (DOPM.
I[Ipu >TOM mNepBUYHBIE YACTUIIBI, COCTABJISIONINE
KOHIJIOMepaThl, UMEIOT CXOXMI BHELIHUN OOJUK U
pa3mepsl okosio 200 HM.

Kpusnie ancopO1imm cMecu ITOPOIIKOB, MTOJTYIeH-
HBIX TIPU BOCCTAHOBJICHUMU UCCJIETOBAaHHBIX COEMU-
HeHuit, cooTBeTcTBYIOT IV ity mo IUPAC. Onu oTim-
YaloTCs HAJIMYMEM METIM TMCTepe3rca U XapaKTePHbBI
JIJIST MAaTepUAJIOB C ME3OITOPUCTOM CTpyKTypoii. Konu-
YeCTBO BellecTBa, aacopOMpyeMOro IIOPOIIKAMU
W + Cr, moiayd4eHHBIMU TIPU OOWHAKOBEIX YCIIOBHUSIX, B
6—7 pas GoJbllIe B ClTy4yae BOCCTAHOBJIEHUSI CJIOXHBIX
OKCHJIOB IT0 CPaBHEHMIO C IIOPOIIKAMM, TTIOJTYYESHHBI-
MU BoccTaHoBiieHueM cMmeceit WO, + Cr,0; (puc. 8).

3AKJIIOYEHHME

M3y4eHbl 3aKOHOMEPHOCTU BOCCTAHOBJICHUSI CMe-
cu 35% CaWO, + 65% CaCrO,, Cr,WO4 1 cMmeceit
okcuaoB WO; + Cr,0O; napamMu MarHusi B MHTEpBaje
temrmepartyp 700—850°C mpu ocTaTOYHOM JaBJICHUU
aproHa B peakTope 5—20 kIla. MccienoBaHbl xapak-
TEPUCTUKHU TTOJIYIeHHBIX cMeceii mopommkoB W + Cr.

IIpu BoccTaHoBieHuu cmecu 35% CaWO, +
+ 65% CaCrO, u Cr,WO; 1mo1y4eHbl CMECH BBICOKO-
IUCIIepCcHBIX TTopomKoB W + Cr ¢ yIeJbHOI ITOBEpX-
HOCTBIO 34—49 M?/T U CpeIHUM Pa3MEPOM KPUCTAILIN-
ToB 14—20 HM. DOpMa KPUBBIX aICOPOLIMH IIOPOIIKOB
cootrBerctByeT IV iy mo ITUPAC, uro mmogTBepxnaeT
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HIX ME3OITOPHCTYIO CTPYKTYpY. CMeCH MOPOIITKOB MOTYT
OBITH MCTIOL30BAHBI B KQUECTBE IMPOKYPOPOB IS TI0-
JIy4EHUST CAMOITACCUBUPYIOILLIUXCS CTUIABOB.
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