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UTUSULRP CUEZULART PLOPRUSPCD

Uoluunwbph  wpnhwhmimpmbp: — Skjubpljuynud ubgbbnmns; - ightign- L
whpnhEjupuywt bympkph hwbnby htnghtnk wibugnn yuhwbguphp & bpwbg
hunnympjnitikph $mtiljghntiuy jhwpdbpnipimup poyp & wwghu gputg hptwt Jpuw
unbindly LEjupnthljuynd,  wuniunpljuynad,  hopynquiljut b hufwlupgsught
ukuthljunud. jhpuminy wwppunnpnudubph pigupdwl quu: Yw b ogungwnp, op
htwnwgnnnniibphts Ugmu b owyn ujunwlhl swneugng hundwgunuujuwte bympkph
huwljpupqiud npotfwbp: Lkpljuynufu ubghbnnijkljnpuui tnipkpp unwbnad ki
hpdtwlwtinul dninpyupkniibphg (whpnuljpintitphg) b ppuilg Yupsp Intdnyplkphg,
npntig  uhtipigh  hufwp  wwhwbgynd kb pwpdp  ghpiwuwhfwbikp,  pupg
uwppunjnpoudubp b wnkjtninghwikp, gubp k twb wyy knuiwln] winmgdud ympkph
Eppp:

hun hkpwbljwpuyght ngnmpnih & hunfoguunouomt pugugpoppui wyulm
nunappjud pmpknugiut wkjimiaghuym] wywlbpmpbnuht ukghknnEunpuiub
ympkph (UAUL) wnwgnudp, npobp dhwdwiwiml ququljgnd b wujuiljhukph L
popbnuiht npkph hunnynpembibpp: Aiknught junmgywspm] UAUL-Epp, npnbp
wrubdbwbnud ku pupdp ghigkpnpuawi b ny gdughb ouwnhiwlmi huwnlnupynbtipm]
(hudwnpljh  gpuig  Untnpiptgughtt  Gfwbwliukph  hbtw), Uk gopdtnljub
hbuwppppoipymb Bu bkpiupugimd. bklpunpntthugh b oupnhluyh wwppbp &muntph
hundwp:

Utqubuin-,  whkqn- U whpnhjbwpwlwh  hwulnpmbitpn] | odingud
wujulkpmpkquyhtt npbph (UWAL) wnmguwt wmughtt thnpdkpp Juunup]ky Eu Unn
tpint  wwubunfol  wewg:  Ukplugnufu hugubh b uhdwinmpuwl  pm)
upuljignpuging - hundwljupgp  (hhdtmlmimyd  uhjhlunughtt b qipUwinunught
hjulpny), npnig hhuwb Jpw Jupbih b wnwbey plbowht junmgywspny URUU-bp:
dbpghlt wwphtbpht L2,05-B;05-GeO; L La,05-B;05-8i0; hwdwhwpgbph wuuyhtikph -
hhuwt Ypw unbndykp b unppmbjnh’ (CeLa,Ca)BSiOs, Yunnigudpm} URUL-Epp
ulqpmipnpklt inp puu Unwbdbwhunnnl htwwppppnipimb ki ubkpluyughmd BaO-
AL0Oy-B,0; b BaO-L3,03-By0; wujuiljkgnjmgung hunfwljwpgbph hpdwi Jpa uuugynn
URL-tpp, npnig junnigjudpmu AlO; yunmgludpught judpbpp Ywpng kb hqminp$
wbknuljpuly BO; hripbpht Tw poyp b wunhu dtungnply phbnughi Jummglubdp, nph
htnbwipm]  wnwgjus  UFL-bpp  gmgupbpmud ki Jun wnuwhwpmjud
ubghbnnbljmpuut  hwinmppubutp $wnph wrjuympmbp - hoguyuhuyoi
Ukinumibph opupnuitp wuwpmbwlng wpnuw- b jwipwipnpunught wyjuhignpuging
hudwlupgbpnul, buypuunnd tpmplqpugdub Uljunniundp  pupdp  hulpjwsnipundp
wyjujhubph wnugiutp:  Chpghtitkphu mugnnpyjws  poplpogiub qnpdpupwgmy
$uinpp hwiigbu t qujhu npyybu pymupbquguut hwpmghy (Juwnuhquinnp)’ qquyhnpti
tjuqtgukiny gkpuunfpuljuwi wnbnnn pyncip:

fubh np  pnpunught b dwubwdnpuybuy - $npprpunmaghi hunfwiljuipgtph
wywlhikpp npuytu URUL-tp phy kb muunufiwuhpjwd, nuanh wpghuljub t bpubg
hhuwl Y uunubiuy plulinuyht Junnigquispny wupulhkpymplinuhu
uligubunkkljpinmuljuh bymphp:



Uphuunnwiph  Gwpunnmp b jebghplbpp:  Ugjuwnwitiph  tyjuwnwhh &
puqiuljnquuithnpbt  hkwnwgnnk]  bwpuhind shinugmnjus BaO-B,0:-2Al1F;-3LaF,;
hunfuljupgmu phpwgng wywlbkgnuguut wypngbulkpp, wuywjhtbph juenigduspp L
$hohjwphuhwlwt  hwnimpymbbtpp: Uwwlhibph  mogonppjus pmplinpugdub
wnkjuininghwjh  dhgngm] Jdpwlkp  plhbnujht juemgludpn]  wuwlkpmipnuht
ulquEinnikyunpuljut hynupbp:

Unwgwnpjus  tupunuljn hpujwbwghbine  hwdwp mz]ummmi.lpnu.[ Ity G
htanlywy jutghptbpp.

e Cluapty b pnpuwnughtt $unp wwpnibwlnn  wuyuljignjuging  hunfwljupg,
npuitn npybku  Unghbhjunnpibp hwighu &b qujhu vwppkp hnbwljub
swnunjhny b mdughtt qupn mukgnn puphnuh b qwbpwih juunhntbibpp'
tywuntin] wywlhukpnd phkmuhtt junmgjusph dbwnpdubp: Upnwthip
hwiinpbu qun] npytu dnq]'lfbbl;mmnlll hl[mqhgimulf k $uinph gunbjhnipniup b
dhgunjuypbph  bjwwndwfp: - Usnie “Ynqihg wyt hwighuwind £ npybiu
uyuwinuljut u.lulullll.l.k}ﬁjmgh.nq wwwlnt  junmguspuyhtt  gubignud
dwutwlhnpki I]ﬂlll.luiplﬂ.lh]_ml pnpp winmdtkphi:

i e Bbunph mnl;uqnqa]mhg (npt wwwln  Juemgjudpnud  dwubwlhnpkh

“ thojuwphtnud E peywmbih wnndubphl) tjuqtighnd © wupulne juenigywaph

nupwdwluh  juupudnipnut wunhdwbp,  dhwdudwbml - byuunnkm]
proplquguiuh bljunniwdp pupdp hulpusmpuodp wywlhkph vinuglwip:

e Uwuwlhitkph jwpmgjuspuyht hbimugnuinmpimbtbpp (nkbngkiwbwquyhte b
nkungktujurnigudpuht wbwhq (HU b FYU), PU-uyklpnpuulnyhw,
[Eyunpntughtt  dpypnulnmghw)  poyp Eb vl npnpim wwwlhtbph
popbqugiut wpguuhpibpnd wejw  Jhwgmpejndiiiph uquyght Juqdp,
hnutiiph  Ynopppinughnt  Jhdwlp, wwwlm  puphnugdul - wunhéubp,
unugud unyulkpympbnuight ynipbpmd weljw pynupbnbtiph dbtm yunhkpp:

e Uwwlhutph $hqhjuphuhwlub hbnwgqnuunpnibbph wipgnipmd junnigky
kb pununpmpnib-hunljmpnih jujudwdnuppub Ynpkpp:

o Zhnwqnunyl] E  $unphnuyhtt  dhwgnipput wqpignipmbb  wwjuljhikph
$hqhjuphlhwiljumi huwnmpnibukph b pupkpugdub wpngbubbph §po:

e Uwuwlhukph Kupwplyk) b nupnnppjws pymupbiqpuguwi:

Upluwwnwiph ghmnwljwb bnpnypp:

e Unwehti whbquul muniftwuhpllp i BaO-B,05-2AlF;3LaF;  hunfwljupgnud
plipwgnn  wwwlbgnyugiwt  wpngulitpp,  npngdlp  Bu - hunfwljwpgh
wymkgniugiub b pmplnugdwb whpnypukpp:

o NhumJuwuhpb) k AlFs-LaF; phiwp dinnphyughtt hwdwlupgp, junmgyl; &
htunwgnuindus hunfufjmpgh hwjmbmput phwgpudp: Mwpqdby E np phtup
huwlupgmu  wnwgwgus  2AIF-3LaF;  Unugpmibinn  hwypgnn  (1130°C)
Uhwgmpjut tpdmsnuip puphnudpnpunnughtn wujuljgnyughng hundwljupg,
hwiqligunud t hunfwljwpgh wywlkgnjugiut nhpmyph plyuyiiwip U poy) b
nwjhe wnwbwy) hudbdonwpup googpwhw) wwulhtbp, npntp dhbbnga
dunfwinul hwljws b pymiplnugdut bijpuundundp:
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o Pugwhwpnby L, np jhpunului bpwbunpjui UAUL-Eph minugdwis hundup
wihpudhon  hwnmpmbukph = jujugnyb - hudwhnipe] b pupdp
JEpupnugpijhmpudp  odumjud  t BaLajAlLBg(Qy,F15)  pumuppmpyudp
wywlhic Cuon NHU wpymbpubph wwpqllp £ np Gpfus wwymim
pinipbiqugiut  wpquupptipmd wnlw kb bunppnpunwphbn b qniLun
$unphnuyhtt dhwgmpyniiukp, npnughg BaLay[F4/AlB;05],F;-h  (oppnnmiphly
uhlgnithw) punumpnpiniip dnw Eugum wnbjuhndtnphl puqunpoipubip:
kingbtwlurmgudpuyhtt b PY-uyklpnpuulnyhl  hiwnwqninnmpjmtiiph
wpynitpibph hpdwb Jpu wpdkp b obpduwd  dhwgmput  hudubwljwb
wmupudwljwb junmgwdph dnnghjp:

e Uwwhhubph nuynnppjws poupbquigdwt hunfwnp pnmlby £ obpiudpwydut
Epjuuinhut nkdhd: Unyuyk idnpbibkph gbmiunfuljdwi nhnnnipyncip juqut)
£ 6+30 & QipUunipwlpfwt wnughl thnyh nhngnipyniit pugmin]k) Edmn Epym
wiqul unjtjh guép, pwb kphpopg fmphtbh & Unwghtt thmymd tdmphbpp
nwpwglky tu 8+10 °C/pnyt wpwqmipundp, hul Epypnpy thoygnod’ 18220
°C/pnyk, npp hbwpunnpuippit k pudkend winogjws UEL-nud hinnpunjnphiu
juqugnyuh hwugl] whgubluh BaLas[Fy/AlB;Ool,Fs pmplnuyht dwgh
(htywytu twh hEnwgnuunn wupulne pympqugdui wpgquuhptipod wolju
Umu'  opuhbwnphnugptt b $wnphrpuoght dhugmpymbbph  hwpupkpulout
pwlwnipjniiip, npnip Ytnud kb gpipk vwndingg bt Jh&wminud) wnljuynipymbp:

Usluunnuils shwljwi  bowbwlmpimbp:  Zhwwqmajuws  hudwljwupgh
wupuyhttph hptwb Jpum magnnpws poupbnugdnot qubwln] owyt) Bu phbought
YJunmgyubpn] wuyywkpmpkquyhtt ukghbnnbunpuljwt ynipkp, npnup odinjus ki
nhiEynphy puhuiigkihnppub pupdp b nhtkjunphy Yapounnubph gusp wpdtplbpm:

Uphiumnwbiph thnpAwplnidp: Upjuwnwbiph wipynubphibkpp qiynigyk) b pitnuplyky Eu
2ME2 mupkub ghnwdnynynud (Gplwb 2008p.), Zuyjuljmb phuhwljub pbpnput ITh
I ghuwdnymjubpod  (Gplwt 2008 L 2010pp.), wupulhubph Jipwpkpuy XX
Uhgwqquuhi  Yntgpbund  (Pwhhw, Ppughjhw 2010p.), phupugh b phuhuljul
wkpinnghuyh  kpwpkpuy  Uhpwqquyhtt  ghtnwdngnjmd (Gphwt  2010p.),
wuulipmpbquht ynpbph Jkpupkppuo) VII Uhgwqquuhtt ghvnudnnnymd. (MEYhb,
Qhtwuriwi 2011p.), Zujuuwnwih phuhwljwb hwinbumd (Gpluah 2011 1 2012pp.):

Ugluunmwtiph hpuwwpwlymdbbpp: Ywnumjud hinwqninnipymbibph hhuwb pu
hpunwpulplt) £ 9 wopuwnwbp (kpkp qhinwlwb hnmjwsttp, hhug phqhutbp, Uky
wpunntwghp): '

Upluwwnwbiph jwqup b swjwip: Unbbwpimumpimbp juqujus £ ikpusnipnihg,
snpu  gnijubkphg, hhdtwjwt  kqpuljmgmpeymbbkphg U gpulmumpput  guilhg:
Ushiuinuipp puipunpius k140 bgh Ypu, wpupmblnud £ 40 bljwp, 5 wpynuwly b 160
qpuljuts hnnudukp:

UTUSULLRP AOCULTUUNRE3NORLE

Lkpwsmpmbnd thpjujugjusd kb wouwnmwiph wpphuljuimpynbp, ghuwljut
unpnyypep, Abulkpufus o hbnwgmanpjub tyuonuljo ne jpunghpubpp:
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Upwohti gimijup (qpuijwimpjut wituplp) Yuqujus E snpu dwubphg, npnup
lhpdws kb pnpunuyhtt U $winp wpwpminolnng  pnpuunughtt waulhikph
wywljEgnjugiul, I{mnmgqmbpm]b'u I.1 tl:qu]limphLIhMth hwinlnipjniutitph
nLunLLﬁlLuuhanIa]th U'!sl‘.lhu.l mhl]_lub “duinnp " lupnitwlnny - pnpunnught
huwljwpghbph mu.lmlul'uhp]l ;nl.pmh\.uml]nm]mhhhpg djutjiliutuiynpywd ‘$unp nwpph
pupdp L-[hlimpmpugmmullmbmp]mdp. gmbp phhnm]hmp]u.ulp b jurnigjubpuyhl
rlpppnq Ztndhmw.[npt[ulb E fplnnpul 'nldmpnpu:mm]}m “hudwlupgbpnud  phknwghl
L[umnl.gl{u.lbpnq mulmllhpjmbphn_iuj[ih“ i i.lhqhhumtlhl;mplul]mh npkph  wnugdwh
hinupun|npmpymbp b hbuwgungus hmlfmllu.lpqh plinpnipnibp:

Eplpnpn_gioijup h\.u'npqmb E wupujhtbph unwgdwl b tpubg hunlnipymbbbph
hknwqnndui hthmllhhpb hllulpmqpm]a]u.lhE Ba0-B,0;-2AIF;-3LaF;  hundwljupgh
wywhhtkpp Bl b Rhjnpuluot Juowpuinod (uhihrughtt wwpwgnighytipni)
950+1150°C  ghpuwunhdwbughtt Uhpwuypmy  ujjunnhbk whglih JUkp, 30+45 pnuyk
wnbnpmipjunlp: Uywlpubkph uhtipkgh hufwp oquuugnpéky ko «2hdhuiybu dwpmp» b
«GbEpdwpmp» tpmbympkp’ H;BO;, BaO, AlF;, LaF;: Uwuljkgnjugdut tnhpnypp npnakpnu
hunfwp wywhhubpp Bk Ea 10+15 q pubwympundp, wywlkhuynypp guumuaplyk) k
uwrp dknunu vwijh Jpu: Uhbpkqiud wupuljhuiph idmpubph mundbwuhpdl) b
quuthunnyt) Eu MBC9 phunymjjup dwbpughunuln: Uwywhhukph $hqhljwphuhwlui
hunlnpjmbbkph sunhdwb hwdwp bdnpbbpp wnwgyl) B woywlkhwnypp 1ghkng
tjuuy bu nwpuguis gpuidhint junuuuiptkph Uk, npnbip wjinthtnb ppdwpnnyk) o
Unubkjuyht Junwpwbmd 490+580°C gkpuwuinh&winghi Uhewuypnu:

Uwywlyhubph ghpbpbighw) pipdhly wiwhqh (HU) hpujwiwgl b gnghly
NMwnyhlj-Epnk) Q-1500 nkppjunnngpudny: Npuku l:mm]_nh oquuugnpdyky k 1200°C-nud
ppoqus ALO;: Swpugwb wpugnupmiip Yuquk) b 15 °C/pnut, mlllmllhlhnzm Y2hep
thnhnju i E 500600 Uq Uhpwiljwjpnud, Yhpunyk) E ujjunpb whgk:

Pmpbnuguwd  wuuljhukph  Jwbpugyuws  wdnwubkph nhhmql:hmﬂyulqm]hh
swthnudubpp Junuipy b Eu ukiguiuyht okpdwunpfwtnud JJPOH-2,0 nhppwljunudbnpng
(A=1,542 A, CuK, wnwquypenul, Ni dhpnp): 2Quhnudibpt hpuwiugyly bu 10°<26<70°
wiiljuit tnwy, gniguniipibph gpuiiguwt wpugmpniup” 2 *C/pnuygk:

Pmpbqugjuws  wwywmlihubph  PY-uygbjupwulnuyhl]  numdbwuhpnipmibbpp
Yuwnupyl) ka SPECORD-75 IR uwkljnpupninnibnpm] 1500:400 wd dhewljuypnud:
Uuwjuyhukph ppmpqugdus tinwpbbph thnphwuggus Yprutpbpp (~4 Ug) uwntl) ku
Juqkhth hbw: ij.phr]_u.lgl]ulb wyuijhubph  PU-juinfwh  Ynpkph  wnwugdwb
wpwgmpniup’ 160 wif/pnuyk:

Uywjpbuph b wuyulbpmplnught tdngubph L[Illﬁlnlll{nlq_l‘lll hinwgnunipyniiilipp
Junnwpyly kb TEM tnputiudhupni BEjunpntaghdhlpnalnug b dhengm):

Uwuyhubph Juwnmpmip yunhdly £ hhppnuununhl Yoniwb Enubnoyn’ Yonkim]
wyuhl GUmpubpp pnpud epmid, uklywluyhte ghpdwunpdwbnud: Qunptwl upaugp
Yuquty t 1,5+2:10° g/ud™

Uwyulhibph phljtwb gmghsh (np, Ap = 589,3 i) wpdkplbpp sunhky b [IOJIAM P-113
plilmugny, dhhpawliouh uhengny: Upymuplbph Jkpupnungpbhnpnbp juquty &
+3-107

© National Library of Armenia

Uwwlhtitph gduyht pigupdwljdwt ghplwunhgwbughtt qnpdwljhgp’ o (S09Q),
suthyk) & JKB-4 phjuunndtnpny: Swpugiuwh wpugnipniip juqut) & 3+3,5 °C/pnyt:
QACRS-h  wpdhpukph q}..pmpmmqphﬂml_p]m_hp 20:300 ‘C ghpUuunnh&wiiughl
Uhgwljuyprind Juqul) t +3-107 °C”, hul wuywljhugdwh ghpiwunh&mih’ (T 2)» npnouw
&ounipymup +5°C:

Uwuwlhutph dwdnighmpmniip thunhljbguul  gkpiwmnpfmbughtt  thewluypnid
(10%10™° Mw)) swfnty £ Upnjwium  Jhulnghitnpny, guuiudl  hugkinenph
Ufupduwh knuimlm], nptt wunpdwinn]nmjty kK-8 dwlihyh wymym): Qkpiwunh&wip
Jurowpwtmd npnpdl; B ppodbprupnudbjughtt - phpungnygh  dhgngmy,  npu
uunpdwbiunnpl) £ phuhwgjbu dwpmp wpbph hwoplob gkplwunhdwbubpny +5°C
dpunnipjunip Qunpnfwl nbngmpibp hgnphpd yuplwbbpmd juqdt) b 30 poyk,
sunhuwt wpmnutpltiph YEpumnungpb houeymbap® (30,06+0,08)-gn:

Uupulhtkph Bijupuliuwb ghiwunpmpput yunhmdbibpp juwnwpdl B E6-13A
nbkpwohumyunhny, hwunuinmb  hnuwbph  wwl,  100:570°C  gkpuwunh&wbughi
dUpgpuluypnul:  Opuybu  tdniphkp  oquuuugnpinlky ki Epljnnqd hwpp  qmiquhkn
ujuyjwnulibip 2+2,5 U hunnmpjundp b 1820 U wpunfwigdny, npnbip tuhiugbu bpln
ynnuhg dwosljws tu tnk gpudhinh phpiing: Vinpbikpp hwunmunmh b phpyly 30
poykh pipwgpnud, sunpniwh gipuiuwunhwhh £punnipymip’ £0,5°C:

Unpuyptikph b wwwlbpnipiquyht Wapbph ghiyknphl puhwighhmput € b
nhhjkynphy Ynpoumnbbph wiljwh wwbgbbuh' tg, wpdbpubpp npnpfk; o E7-11
uwppunnpuwb vhgngny:

Eppopn  qund ihpjuyuglus ki bwjuhhimd - ymunulinuuhpus BaO-B,0s5-
2AlF3-3LaF;  hundwlupgh  wywhbignugdmt b pmphqugdwb whpoypbkph
nwnifiwuppmpul, — wupuljhttph junmgiuspught. b $hqhljwphihwluih
hunnljnpjnuiiiph hinwgnnm pyniiibph wpgoibphitpnp:

Ba0-B;0;-2AlF;-3LaF; hulwlupgmu wuyywljkgnjugib whpnypp quingnud khtnbyuy
dUhgwluypkpnul’ B,05-2A1F;-3LaF; lpnmjwapm] dhtish 30 Unp.% 2AIF;-3LaF;, huly BaO-B,0;
Yuipjuispmy] 2044 unp.% BaO uhpumdbjhu uwnwgimd b hundwuln  punhwighl
wjuyhubp: B;0;-2AIF;-3LaF; knd phtwp hwdwlwpgmd $innphnh wuwpmbwlmpub
30+40 un).% dhgwljuypmu unugnul kb «jujuguid» wuquljhikp: Sunphgh 40 Ung%-hg
unjtih yupmbulmpuob ghypnud wnwgdnud k jhuwbth poduijaounetinpy dwljkpbuh gpw
Jtinlh wrupwguundp: Ukih pupdp ebipuiwuwnhdwtkpmd (1200+1250°C) hugnmymud £
unwbwy hwynyp, uwjugi b wpugnpib pmpbquimd b ghpinunhdwih wiljdwip
qmgpupwg: Uyuljthuinyph uwurkgiwb pupdp wpugmpnibibph ghypnud, BaO-B,0;-
2AlF3-3LaF; hunfuljuipgnud juiplih £ unwbyg woundl) plpuopdul) wyuljbgnugiub
wnppnyp:

Phygu tphnwt E BaO-B;0;-2A1F3-3LaF; huniwljupgh yh&wlh nhwgpundhg (uy.1),
pulgulhm]ml.[mb qplpk pnnp opu]‘n@mnphl}w]hh d’pmgmp]mhhhpp Bala;[F4/AIB;Os].F 7
(990 C) BazLHg[rG/AlB-,-Omle.q (975 C) BB.;LZ!;[Fj/A]BSO[[]QF; (1020 CJ BalLa3[F5/AlB104]zF5
(1030°C), ALLas[Fg/B3Os]s (1100°C), AbLay[Fp/AIB;Os]; (1115°C), quutnmid bt hunfuilupgh
uguijignuugdwt whpnyph wwhdwbbbpoud: Lpgws dhwgmpimikph wnugwmgnulp
huununnyty £ B,03;-2AlFs3LaF; Ybnsd phiiwp hwdwlupgh b BaO-B,0;-2AlF;-3LaF,
hunfwjuipgh 2AIF;-3LaF;=10 1ny.% b 2AIF;-3LaF;=20 Un;.% hwununmt jupjusplikph
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hwmumpputt ghwgpudubph  ogumpjudp, hpdp  pugmbking  bwb wujujhubph
ppbnugyud  Wwimpbbph  HU wpymplbpp:  Mwpqlky & np Jbpp s
JUhwgnipjnitiibphg jnupupwibyynipp pyuupbqumd k hp pymplnuguub quginnud b npujkiu
hEwnbwbp hwpynul b wnubg puypupkint (nigpnikinn): Thdwlih phwgpuninud weljw &u
htyyybu Emuljh, wybwbu b jpiowulh Bunkjnhljwbkp:

B.0,

Ba.La,[F,/AIB,0,],F,
. (975°C)

AlLa;[F,/B,0,]F,
(1100°¢)

Al.La,fF,, /AIB.OJF.

BaB,O. (1115 °C)

910°)
BaB,0, AT
(1os'cy f %}

-5 "4
BalLa,[F,/AIB,0.],F.
(990 )

» X -
Ba,La,[F/AIB,O,LF, Ba,La,[F/AIB,O,LF,
(1020 ') (1030 “C’)

N

20 40 60 80 .
BaO dny.% 2AlF,-3LaF,

LY. 1. Ba0-B,03-2AIF;-3LaF; hmlwljupgh ypdulh l']._l'lLquI]mle
U wyywl ignjuiguwt nhpniypp
1 - puthwiighl) wywyhtikph whpayp, 2 - pugus muamhhhhph nhpnyp

Ba0-B,0;-2AlF;-3LaF; huwlupgh wupuyignjugduil whpmyph pluguyindutt budwp
npnohy  Lpwimlmpymbt  mup  AlF;-LaF;  phtwp $unppyuyptt hunfwiljuipgh
nuunubwuppmpymbp b gudp  gkpiwunhwiught bjnklnhl  pununpmpmuttph
pugwhunuip: Puywbu AlFs-p, wjiytu b LaF3-p wnwbdtwbnud o pupdp hupdwb
ghpUwunh&wum|’ 1305°C U 1430°C hudwwywunwujwiwpup:  Wilwi pupdp
ohpuwuwnh&wiikpod  npnpwlh  puqugpoupjudp opuhpuinphrpujhtt  wujuljhkph
uhtipkqp gnpdtwluinpkt wihiup b hpuljubwugily $unphhpught Uphwugm pimiiibiph
puipdn guntihm ey wundweng:

Nhumutwuhm]ly b AlF;-LaF; kphymiunubkinn hudwljupgh huyniimpub nhugpundp
(2. w) HRUW Uhgngny, nhtundply wpngbumd (nupwgdii wpugmpnibp juquk) k15
°C/pnuk): HEU wpynitpttpny uemgll) E hkinwgnumjwus hundwljupgh hwniim pjub

8

© National Library of Armenia
T

nhwgpunip, npnpbp kb ugopbpdhy b tygnpmdhly Epkynbkph skpuwunpgutught
whpnyplbpp, npublg Jwhwdmpmbp  puqugpmpgnibhg: Zunwlupgh jhpghgotuh
shipdwunhdwiughtt Ynph  wlwbwwhy  Gupnimpmip  yupldwiunpjus £ bnp
phupuljui L[hu.lgm.mmh 2AlF;-3LaF;, u.mu.lglug\hul.[p npp hwpmuad £ wnutg pujpup]bnu
(llnhqpm_hh\n) 1130 °C-nu:

w) " : )]

1400 1400

1200 4 UupulbgnyugduG 1 Auygph 2 1200
mhpnyp |mmnhv\mmj 7/

13003 1300

1100 1100

1200 2AIF,/3LaF, 1200

M3y

1100 1100

.................... 1000 + 1000
(1080 )

1000 + 1020°¢) 1000
900 L 900

900 900

AlF 20 40 60 80 aE 5 15 25 35 . 45 55
dn|.% 2AIF.-3LaF,, dni.%

Ulj. 2. w) AlF;-LaF; b p) B,05-2AlF;-3LaF; kpljniuynutiun hwdwlwpgbph
hwniim pjut phugpuniutpp

Cuwn nktnghiwjunnmgusdpunht wuyhgh wipgynmtiptibph 2A1F;-3LaF;-p pymuplnuimod
t oppnnmiphy uhbgnupwnul b mih wwpudwljuwh gubgh hknbpw) wupudlnpkpp'
a=6,894, b=12,015, ¢=7,132: Ujuyjhum] htwnugnumjus tpyjndynikinn . hundwjupgmd
wrwewinul L Epym Rjnbkljnhy pugquppnipmbibp b Jkly juymt phdhwljot
Uhwgmpynii' 2A1F;-3LaF; punqugpmpjundp: Zmogh wntiijm] puguhuynjus dhugmpquh
hudblunnwpup gusp hwpdwh gkpdwunh&wip b $unph tukpgknhynpit wkjh pupdp
Juupudmpmbp  bounukinn GEdkiantkph (AP, La*Y)  hbwn,  hhinwugnum]ws
hunfwljupgph wywljEgnyugint whpoyph nuunuwiwuhpoupuot hudwp Yhpum]l) b
2AlF;3LaF;  phipwhut  dhwgmpymbp:  pw punphh  Wwjwgk) t dunph  gugnyg
Uphwgm pjnibitiph wnwgwgnudp b winugyl) ki juynib puqunpoipundp wapuil hikp:

UY3-md phipjus ki BaO-B,0;-2AIFy3LaF; hunlwlupgh 2AIF;3LaF;=10 Un.% U
2AIF;3LaF=20 Unp% hwuwnuwnmb  upuspbbph  (hpyhgnwh  ghpdwunpgwbikph
Juwjnjwdmpniikpp  pununpmpnithg: Ynpkph  Jpu Jpdutg  hwgnpgnud - ki
Uhupunudubpl nu Ywpuhdnufubpp, npobp Eplyne ghuwplpyng jupguspubph glupnal
wmugwiinuf ki BaO-h Uiyl nbigktnnpughwtibph gygpaud: 8wdp ekpiwmnp&mbught
UwpuhUmuubpp BaO-h 20 Un.% wypupmuwynipubt phypnud, (a3 w, p) juymd i
nugpnikin - hwpjnn  BaLas[F,/AlB;0s),F; (990°C) L BaLas[Fo/AlB;0,Es  (975°C)
opuhpuinphnuyht  dhugmpimbibkph  wrwgwgdwb  dwiuhl: Thnwplpng - kpln
Yuipjuoptubpnud k) pupdpelpduumnplwbught dwpupdnudubpt wnwgwiinud ku BaO-h 40
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T -

Unp.%., yupnbwlmppob - gypod - b Yuymy ki Ynbgpmbtun  hwpng
Ba,Las[Fy/AIBO 1iF5  (1020°C). . lu. . BayLas[Fs/AlB,Os);Fs  (1030°C)  opuhuinphijuyhle
uhwgnipjmitiiph wowgwgdui - dmuhte o

valprirs e

w) P
T, C T T C £.°C
1100 ! 1100 1100 y L i 1100
Uwigbgnpugdwl 1hpp | 2o | Unpulipgapugdul whnnup |mmm;/
A /

1000

1000 1000 ! 1000

T

SRS

I
|
|
I

900 900 900

! 900

BaLs (FJAIBOJF.
T itomivraleree

el o — e ——

=3

2 sT’o'mle‘H‘ré i

0 10 2 30 40 60 L] 10 20 30 40 50 60

Ba0, 6n.% Ba0, dn|.%

Y. 3. BaO-B,05-2AIF;-3LaF; hunfwljuipgh ur) 2A1F3-3LaF;=10 uni.% b
F) 2AIF;3LaF;=20 Un}.% hwununnmi Junpyuwdphbph wiywihkph hpyhnnwh
shpuwunhgwbitbph jujujuwsnipmniip pununpmpintihg

Goynuunikinn hudwljupgh kplm upudphikpnud k) BaO-h 10, 30 b 45 uni.%
wupmbwhnipjmbbtph phypnul wnlju o Eptpmljut  YpYuwlh  Wjubljnhjwibp:
2AIFy3LaFy=10 un).% Yunpjudpnul wnmugwgnn kpkp kwnkhwply punpunpnipnliikpp
(hwdwuyuunuupinopup 930, 940 L 980°C huuwl ghplmunh&mikpm]) quingnud b
wywlkgnugdwh nhpmyph uwhdwhbkpoud:

U4nud phpiud kb B,0y-2A1F;3LaF; Yk phtwp  hunfwlupgh b BaO-B;0;-
2AlF;3LaF; hunfwlupgh 2AIF;-3LaF;=10 unj.% L 2AlF;3LaF;=20 un).% hwumunmb
Ywpwdplbph wuqulhtibph pnuplqugdut ohipwunpfmught Uhgwuypbph (ATpew)
Jwhnjwdnipnititbpp puqunpnipnihg: ATpen-h Jwhnjwdnipymip Ypyuwlh dwnphyh
ntightunpughuyhg mih pupn punype b hundwgplih t (hpyhgnup ghpuiuunh&wbught
ynph hkwn: 2A1F;-3LaF;-h ukpumbnudp Uhtyl 15 Un.%, linpnty ijuqlignud E upumihtiiph
pinupkquigdwi m.hmllmla]mhu, husp Yyuynud E ATgep -p juqnuip ~120°C-nu); 2AIF;3LaF;-
h ubpunsnudp dpiyh 25 Un).% hwbghgund E ATpep-h Juymit wéht: Sunphnh wbh
pupdp’ 2530 b 30+45 Un).% Ynughinnpughnt Uhguljuyptipnud ATgap -p Untininnb Ypuym]
nfugnud k, hulj wjinthtnl' wénuk Bt ATpeep -h tfwbunnfuy thnthnjunipjniithg b wyt
hwubdunntny (hpynunup ghpuiwunhdwbughtt Ynph htwn, Jwpkh b quwhunnly
uhtipbqud wuywyhkph pmpnuguul nibwlnmpyniip: B;05-2A1F;-3LaF; Yns phtnup
hwdwupgnud pmpkqugdut wlkiwpupdp mbulnipymu gmgwpkpnud Eu 25+40 Un).%
2AIF;3LaF; uyupmiuljnn wuwyhitpp, puih np wuwlhubph ATaee-p pugmunul t hp
woun|kugnyt wpdbplkpp (500+-540°C-mutl): Pynipinuiguurtn tunnbundp wnunky Jugni
K 10+15 Un).% 2AIF;-3LaF; ujupnibwlnn wepuyhbkpp, npnug punuppnipniiiipp Unn
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bt Ejunbluhy punugpmpymubbphic Gnyniyntkion hunfwjupgh phuaplpnng Eplne
Yupudplkph wuywlhubph ATpse-h wpdbpukpt wnlkh gusp L (ATgmp=330+510"C):
Ztwnbwpwp,  bppopg Ynbgnbibinp’ BaO-h, ubpdnidbnudp Ynd phtwp hunfwlwpg
jwuqkgimil & Epyndynbtn hunfwlupgh wupuyhukph poipkqugiut mbwljnpynibp:
Uyunkn, hbymeu b Eplyndynikinn hunfwlpupgnud, wnluw  k pmphqugdub
shpuiwunhgutiughtt hewluyph thpynuynup ghpiwunh&wbught Ynpkph pupwgph
wlwhnpnui:

550 1+

S

450 1

350 + 4 + —_—t + -+ + <
5 15 25 35 45 .0 10 20 30 40 50

2AIF,-3LaF,, in|.% Ba0, in|.%

4

Uly. 4. B,0;-2A1F;-3LaF; Ylind phiup b Ba0-B,03-2A1F;-3LaF; hunfwljupghph wuyuljhubph
ppkqugiui ghpiwunpfwbughi uUhgwljuyph (ATemp ) Jupnjwbnipynitp

puupuipmpjntthg:
1 - 2AIF;-3LaF;=10 uUn}.% const, 2 - 2AIF;-3LaF;=20 un).% const

Enhmiynbbinn  hunfwlupgh  2AIF;3LaFs=10 unp. % hwunumnmb - jinmjuspnud
pipquguut wlkwpupdp mbtunpudp odunjud ki 25435 Uy, % BaO wwpniinulnn
wywlhitpp, huy poupkpuogdut ujuinuudp wnunll) Juymb ko 25+35 Un.% BaO
yupnmineng - wopuihikpp: 2AIF;3LaF:=20 Unp.% Qupjudpnud  pmpbpugiub
ulkimpupdp mbwlmpnii gmgupkpnuld £ 20 Un).% BaO wupnitulny wupulh, huy
pinuplqugiui bjundunip unfkinmljuyniip 10 b 30 un).% BaO wywpminuyny wyywmihtkph
ki

Uwyubhitph  RU pmy b wwghu giwhunnk)  gpuig  hwljudnipymup
dwjkpinpught b swfujuyht pmpknugdwb wjuunfundp puj gkpmunhgwbiugpte
nuownnid, upupgl] gEpuwunhdutnughi vhgwljuyptpp, npunbn woulk) hnkup]
plpwinud ppbqugnulp, npngk) hudwljupgh 1hpyhgnuwh, wuywlhbkph wyywhugdwb,
tunpljiguwt ghpuwunhgwibkpg, puphquguimt - gkpuiunnpfwiughte dhewlwypkpp,
hwplpugpuljut pymplqugdut gkpdwunh&wbught nkdhdubpp: bPlsytu Ynd phlwup,
wylgku b Eeyniynibinn huiwlwpgiph wyuyhtkph HEU Ynptph qpo gupnnii
yhpyny] wpowhupndus b kpync Hygn- (710:790°C, 860+960°C) U tunnkdlntkp
(745+900°C, 920+1030°C): Grimiwynubtun  hufwlupgh fhwwplgng upwdpubph
wuwwyhukph ghpiwgptph Ypw Eppopn Ymiynibanp BaO-h, un]kjugduh htwn Ukljintin
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wnbutinud k Hygn- b tupnpbpdhy Epblpnttph puiulp, npp juymad £ unp pynLpbnugh
vhwgmpniuikph wnugwglui dwuptr: Ba0-B;0;-2AlF;-3LaF; hudwljuupgh
2AIF;-3LaF;=20 Un.% Yupqudph wwgubhubph ekpdwgptpp pw, h wnwpphpmpimu
2AIF;3LaF;=10  uUn.%  Yupjuwdph  wwwhhbkph,  Bygnptpdpy  Epklubkph
htwbbupympmbtkpt  wdbih  pwpdp b, hul  gpulg dwmpupunufubphi
hutwyunuupiuing - ghpiwunpfwbibpp  wbqupwpdqud b wikjh  gudp
ghpuwutnh&wlughtt wppnyp: Uwljuyi hulunul wunnftpt £ junndnud Kunnplpuhy
Epknikph dhtiunudibpht hudwwyunnuuuuiing ghpuwuinhAwibph - ghypnud: Uw
Junumy E wylt dwuhl, np 2A1F;-3LaF;=20 uUn.% Jupusph wuyuyhubipp gmgupkpnud k
uftih Ukd hwlpjusmpb pupkyugdut bljunmbiundp, uwfuyl hundbdunnupup wkh
ndjwpwhuy B, pwb dnw jupjwdph  wymhbbpp: o wupwinjnpjus k&
$innphnuyht Uhwgmpput wyupmbmmpuub unfkjugdundp, npp 1hubm] gdjupuhuy
(hwpmud 1130°C-nuf), Jhwdwdwiul) hwughgimy b wwwhhuph pmplqugdub
hunnlmpymubtph  w&hl:  Geyndwynbbin  hwdwyuwpgh  phwwplpan  Epm
Jnpjwbptbpnud pmiphguguit bjumiundp wulktwpwpdp huljusnpmnih gnigupkpnud
bt 20 b 40 Un}.% BaO wwpmbulnn wujwhhutpp: Ununjl) junid B 10 b 30 un).% BaO
wupniinuynn wwwyhbbpp, npntip higywhu bplnod £ kondynibinn hunfwljwpgph
hupfwt  ghwgpudikphg (Y3, w, B hudwyunnuujuwbnud - o bjnbkljpnhy
punuujpnipyulitiiphl:

B,0;-2AlF;-3LaF; b BaO-B,0;-2AlF;-3LaF; hwiwlupghph pmpbquglus wywlhukph
U oqumpyudp wupqyly & np unyulhtph pmplqugint wpynibpnd wnwgmgus
Uhwgnpnitbpp Jupbih Epuuwlupgt) opuh$unphpuyhf U gnun pinnphnuhth: Cun
Ytnd phuwp hunfwljupgh poaplnugjus wupwlhutph U wjjujutph gnjutnud Eu
opupduimphruighty jntigpnikinn hwyyny ALLas[Fg/B3Os]s (l]OOOC), AlLas[F2/AlB;0s]y
(1115°C), La[Fy/BO;|sF, Ab[FYBOLF, U qnun $unphruyhtt LaFs, AlF; pymptnuyht
dpwgnpyniitbpp:  2AIF;3LaF-h  wjupoiulmpyui 15+25 uUn.%  whpnypnud
$punppapunnwhll Uhwgnpymtbiph  nhipwlghnt  whykph  htunkbupympynitpp
ajuwnkhnpkt wénwd b, hul  2AIF;3LaF;=25 Un.% pununpmpui  ghuypnud
AlLa;[F¢/B;30s]; Upwgnipjubp hurdwujunnwupuuting plunkbupjmpniup hwubnd £ hp
UdwpupUmuht: Goimiyntkinn hudwljupgh wuuptiiph popnugiwt wpmniapnd
qnyuitnud  kl opuﬁi};mnglqu]pb' Inbgpnibinn  hwypyny  BaLa[F4/AIB;Os],F, (990°C),
BayLas[F¢/AlB;010]2F4 (975°C), Ba,Las[F5/AlBsOy ]oF; (1020°C), BayLas[Fs/AlBOq)oFs (1030°C),
Bay[Fo/AlB,Og],Fs,  BaLa[Fa/B;04iF, BaBOF; 1 qmu Junphnuyphtt’  LaF;,  AlF;
Uhwgnipjniabpp

Bolmiynikinn  hunfwlupgh  kplme ghwwplpng Junpubpitkph  pupbnugdud
uwyyujhtkph PU-Yuinfwb §nplpp tnybunehy B b hunfwgpljh G Eplyndunikun
huwdwljupgh popbqugfus wwwlhtbph hunfwypunuvhmutt Ynpbpp bt Zpduwlub
inwppbpnppnitp Juputnud £ upwimad, np 2A1F;-3LaF;=20 Unp.% huwununnit unpywdph
pipbquglud wywlhpubkph PU-jjwinful Ynpkph (a5, p) dpw wnljw popunnwhb,
wpnuihinuyhtt b dEnwnopuh$uinphyuyht hodpbipnud  winmlubph  Jdhel  Yuykph
Pujunught b phdnpuwghni wunnwinufubpm] wuphwbufnpjus jutdwb pkpatpp
nknuowpdyuwds U wnltjh pupdp hwdwunipmitkph whpnyp b wnubdtwinud bu
wrunl] pupdp hunbhupymppudp: BaO-h putuljnipjut wkpugnuip dhigh 30 Ung.%,
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hwigkghnd & 1350+1150 ud! wnppnypmud  B(O,F); Judpkpnud - B-(O.F) Jumgh
runwinuitbpny wupfobungnpiws ool uwpupunfutph hunkbu]mpiniutkph
injwquwbp: Uhtiinyb dunfubaly 1150800 wl” " inhpnypnd ghunnud E B(OF) fadpkpmd
B-(O,F) lJuuwh wnunnubmdubpng yudwbunpius  Juuinfub dwpupunulutph
huwnbuuhympymibkph qquijh wa: Zwfwunipymibtkph tpgwd nhpnypukpnud juindub
obpinkph hwnbiunipnibikph bdwbannhyy thnihnfumpymyn Yyugnud £ B(0,F);—B(0,F),
ynnpphtwughnt whgiwt dwuhte g

w) : P
Bala [F/AIB.O,LF i BalafF/8.0,lF - i

Ba,La|F/AIB,OLF,  + LaF,
BaLafFIAIBOLF, > AIF
Ba.Ln [F/AIB0,LF,

oso @

Ba0-B,0,-2AIF -3LaF
2AIF -3LaF.=20 dng % const

45 On.%

40 dn.%

30 dm.%

hhwnbGuhymph —

Ruhwlgbihnipnli ————

20 Snp.%
L 4 -
. - T ¢ -
20 10 dm.%
.
. . !
= % I 1| B B:\OT
a @ g .
10
H
i 1 i 1 1 1 1 A LI | 1 L 1 1 1 1 i 1 1 o ;i
10 20 30 40 50 60 70 1400 1200 1000 800 600 400 .y gy

200 -

Ul 5. BaO-B,05-2AIF;-3LaF; hundwljupgh 2AIF;3LaF;=20 uny.% hwununnmi lpnpwdph
prpEquigyud wugulhikph w) 050 nhppulnugpbpp b p) PU-Yjubdwh apkpp

BaO-h pwpap Ynbgklunpughwikpp (30 Un).%-hg unjtih) ghypnul B(OF) U B(O.F)s
fudptipny wwpdwbunnpjws oot Uwpupunuliubph hnkhupympyniuttp wdnul
wjugnud L 1350+1150 wi' b 1150-800 wd'  whpmypubpnul BaO-h JUkd
puwiwlnupniiikph  Ghpdmaniwb - ghypmd whgh . mbkbmd  B(OF)—B(0.F)
nnprhinughnt wignud: BaO-h tkpimauwl wilpnne nhpniypnud b ipu ynbgknpuighwgh
wéptt qmgplipug 800700 ud! b 700+600 ud! wnhpnyputpmyd hulwupunuupubupup
wémd b jugnud ke A(OF); b Al(OF)s Judpkphu punpny Juuinfwb dwpupdnudukph
huwbbupynipnibiipp,  npp wulwinmjnpjud & AKO.F)s—>AIO.F), nnpnhinughnt
whgiundp:  Brymiynikin . hudwlupgh PU-jpuinfmb Yapkpnud wnlw 600400 ud™
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whpnypp hwdbdunnbim] bplyniwniukingn. hadwljwpgh tmygb whpnyph hta Jupkgh
uljunnky, np La(O,F)s ludpkph punpny Gutnwh Uwpuhunuliikphg (480 L 500 ud h rugh
Ba0-B;0;-2AlF;3LaF; huuljupgnud wnwgwigh) ki inp Jiubdwl gkpunkp (4004410 ud™),

" npnip - hwjwinupwp wuydwbunapjuwd i Ba(0,F)s judpbpnud Juybph Juyknugh

nwnwinulbbpny: - Eolmluynbbn - hwdwlupgh  wepuybpmpbgubph  BU-jpuobdob
Ynpkpnud (600:400 wd' whpnypnud) 3ki huwynbwpkpgty La(OF)s judpkphtt punpnp
Jutnimb pbpunkpp Gupwgpymt b, np 2AF;3LaF;-h hbn wuapuln Junmgubdp
ukpumdwd La**-p qpbpk wdpnng pwbulmpyunip qunin]mu k La(O,F), judpkph duny:

LU.6-nid phpdud kb BaO-B,0;-2AIF;-3LaF, hudwlupgh  wuulhitph
$hahjwpmihwlpwt hwnfnipmbbbph (uenpput’ d, pkldwh gmghsh' np, gdwyjht
punupdwliut gkpiunnh&wtught gnpswligh’ o b wywihwguwi ghpuwunh&wipy Ty)
Yuhwdnpmbubpp pununpmpniihg:

d. g’
. n v
4.8 1760} b T
: 3 31 o107 o
4.4 E i *a 120 -3
1.720 2
i 110} 3912 £0o 8
580
1.680 100
3.6 =2 560
1.640
: ; 54
3.2 #0 o
28 1.600 70 520
2.4 1.560 80 o
edtee  va oy L Sl
g 10 20 30 40 50 0 10 20 30 40 50 (1] 10 20 30 40 50 4800 10 20 30 40 50

2AIF,-3LaF, (BaO}, inL.% 2AIF,-3LaF, (Ba0), in|.% 2AIF-3LaF, (BaO), Un|.% 2AIF;-3LaF, (Ba0), uin|.%

LY. 6. BaO-B,05-2A1F;-3LaF; hurdwjuipgh wujujhubph nnnipyut (d),
plljuwb gnighsh (np), 3029-h (o) b wyyuljhuguwh gkpuiwumnh&with (T,) wpdbptiph

YJuwhjuwdmpimtbpp pununpnupniihg
1 - 2AlF3-3LaF;=10 Un.% const, 2 - 2AIF;-3LaF;=20 Uny.% const, 3 - B,05-2A1F;-3LaF;

Puyybu tpimd E Wywphg, b Lplindynubiog, L Enlndwynbkin hunfwlpupgbpnud
wujulhtph bpgwd hunln ppnibitibpt wgnud b 2A1F;-3LaF;-h b BaO-h puwbwlutiph wghh
qmugpiipuwg, pugunnipjulp wywlhugiut ghplwunh&wbh, nph wpdbptbpp wjwugnud
kb Uwluju upqud hwnlmpiniutph wipdtpubph wép b wjugnudp Jhwbipwmnuly sk
hunnljmpnib-punugpmipymi npiph  mukb pwpn pupwgp: Uunjwljhtikiph
hwwnlnipymbitph thafmjuniput Jpu wqpnud B dh pwpp  gqnpsnlitttp’ wupuyklpy
Jurnigjwdph nwpudwljul juupusnmprut wunhgwp, . junhnbitph nnpnhtuughni
yhdwlp b Juibtnwluimipmip,  hnbukph  plbknwglwt - wunmp&wbp,  wopudn
Yunngudpnud pnbbkph nkqupwpundp (Gpupnudp), Unphbhjuinnp junpnbikph
LEpUmdiunlp  wwpwbuynpjus wuypulm junniguspmyd welpa ny Jjundpgwljuyhu
PPYwdth pubwlnipinip, hiyytu tub Me-0, Me-F (pgunjnp juykph wnmgwgnup:

L. 7-nul phipjws kb BaO-B,05-2AIF;3LaF; hwuwlupgh wwwlhikph dwdmghy
hnumbnipjut tukpginhy pintpwgpbph’ dwsmghympuit winpjugdwi Hukpghwh
(Eyp) b Eianpmyhuwyy (S,)), hiywybu il nkuwljwpup EiEyunpuljui ghiwngpmput (lgpsg) b
Rbpnpuhunnpuluinpput wjnhjugduh  tukpghugh  (E,)  uijajwsnpiniibbpp
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L.

pununpmpntithg Uwwlhubph dwdmghly hnuniimpjwb  tukpghwhl pumpwugpkpp
punuipnipinthg Yuujudmpput Ynpkpp hunbugpbh Ba bEjupoob ghdwgpmppoi b
EEjunpuhunnppujubmput wijpnhjugdwt tukpghwih Ynpbph hkn b mbkh Jhutnhub
pupwgp: Puyujku kpljlnduynikinn, wjigbu b inndynitun hudwlupgiph wuywlhukpp
wunfwinwd ki «jupd» wupuihtikph quupl, pubh np ghplwunhdwh inihnjunpiniip
10°C-ny, phpmud k dwdmighlmpjut wpdbkpubtph thnhnfudwbp gplpk Uk Yupgny (8+10
whqud): E,-h (205:250 4QAny) b S,-h (240650 /(uin)-°K)) pupap wipdbphkpp yuygnud kb
uyl  dwuhly, np wju  wuulphbbph  juemgjuwdpmd  wnwbdht  wnmiupp b
Yunniglwdpunhb judpbph dhel Yuimgbpt wdmp kb, huy Jeiunpobwlut unndp juogynad
E pp Epkp hwplwb wumfubph (Qud juemgjubspuwht fudpkph) htn monnppjus
nyuklun juybipny:

Sy, 2/0n°K)

E..2in|
250
240

™
-

230
220

210

650
600
550
500

E,. y2in
200

180

o0
e

160

140

10 20 30 40 50 10 20 kD] 40 50 ) 10 20 30 40 50 10 20 30 40 50
2AIF,-3LaF, (Ba0), dn|.% 2AIF,-3LaF, (Ba0), dn|.% 2AIF -3LaF, (BaO). dny.% 24IF,3LaF, {BaO). un|. %

LY. 7. BaO-B;0;-2AlF;-3LaF; hunfwljuipngh wiyjuiljhikph dwsnighlynipejui mqﬁthgdmh
Eukpghuyh (E,) b Einpnuyhugh (S,), Ejnpuljub ghiwugpmput (Igpse) b
REjunpuwhunnppuuingppub wijpnjugdut Eikpghwgh (Eq) jupujwbsnipynibibkpp

puugpnipinihg:
1 - 2AIF3-3LaF5=20 Un).% const, 2 - B,05-2AIF;3LaF;

Uwbdnghly hnumumpju tutpgliunhl pumpuqgpiph b fEjunpujut huinmppoiabbph
pununpmp)nibhg jupusmpyub Ynpkph ihwbwnjuy pbpwgpp Jupbih b dijiopotb
wupulhttph  dmu $hghjuphlhwlut  hwnlmpniubkph  Jpu wqpng hhdiwljpob
gnpdnuutipm];  Zwpl Lt Uk, np Geljndynbbiinn hudwlupgh  Gpme ghuwplpgng
hwununnnit npduspubiph wywlhupht punpng b juunp mhyh (Qunpnb-wthnughin
hunnppuljutnupniip: )

Uy 8-md  ppwd i BaO-B,0;-2AlF;-3LaF;  hwilwlpupgh  nhwwplpng  Eplm
Yupqudpttpp  wwywlhukph 6 dud  ghpwdpwlptut  wppnibpnd  unwgjud
wwwlpmpbqujpt - Wmpkph  ghiklpophly  gnpouantikph’ 128 L phlyklnphl
pwihwbghjphnipjut’ €,  wpdbpukph  Jwjjudmpimbutpp  ghiplwuwnhdwthg b
puquupmpynithg: Uyl tipjnuplinuyhte uudnupubipmau Jun wpunwhuyny]uid
ulqubunnljbpunpuljut - bwuquyht - wbgdwt  ghpdwumh&wbughtt  jugt  whpmyph
(AT~150+180°C) wnluympmbip hwuwnunnfnd b e-1/T b tg8-1/T Ynpkph Jpu wejw
UwpupUnulubpm]:  Ludnwbbph  phhuphy  puhwbgbjhmppuot dwpupdnadubpp
unugynul ku 420£10°C ukqubnnbijnpuub puquihh wigiub ekpluunhdmtmad
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(4mphh ohpuimunhdul’ To):  Golyniynikinn hunfwljupgh 2AIF;-3Lal;=20  Uni.%
hwuwnunnnit Jupdusph uLL-kph e U/T b 1gd-1/T ynpkph Jpw wolw twrpuinuikpl
wpub] gl ki wpunuhwyn]wd (nkh  hunfhdunopwp with b
ubguikinnkEyunpujut puquyhe wguwiy ghpdmumb&mhm]hh nppmyp AT~150°C), hul &-
h wnun kjugnuy wpdhkplkpp (e~2800+5200) Up pwih wquu qhpuquiignud Bl
2AIF;-3LaF;=10 Un.% hwununamb fupjusph ueu-tpp eh wnun Ejuigny wpdbplbphl
(e~900+1050): i

)
& ]
£10
1000 o-E Sl
tyd-10' 250 10 e-tmp  tyd10
18 93 900} 1/ a5 18
" S al 850 17
151 4 %;:.}.q‘h: 8001 7 e
141 4 750 8.5 18
12 14 16 18 20 22 24 26 12 14 16 18 20 22 24 26 10 20 30 40 50
(s’ (1/71)10° BaO, (np.%
P
E g-10°
5000 40 —_— .
105-10° i 0- o tgd 10
i 4000 i 45 b5
5y g 40
§ °
18 T 3000 15 18
¢§'§ £ 30 2
14 '4 S 2000 ~. 14
10 == == A9 10
L S L—
12 14 16 18 20 22 24 26 12 14 16 18 20 22 24 26 70 20 30 40 50
(171)-10' (1/T)-10° BaO, un|.%

uly. 8. Ba0-B,0;-2AIFy3Laks hufwljupgh w) 2AIF,-3LaF;=10 un|.% U p) 2AIF;-3LaF5=20

uny.% ljinpjwbpukph wywlhukph ghpdunlzmlplmh wpmyoniupmy unwgl|wd UpL-tph

nhiknphl Ynpnuunitph’ ed U nhhyinphY punhwighjnuppuli €, wpdh pubph
l;ul]w.lllu_\bmp]mhhhm} ghipuwunh&withg I puunpmpintthg:

Yhikuphy pm@mhghﬂ‘nmp]mh fnfwb pupdp  wpdtplpp, uhqhhum}:g_hllmpmllum
huquyple whgut ghpdmumbdmhm]hh [ tnhpnypEp, EPRUL Eu wwihu junul] wju UpLL-
kph pouplquyhl unmgjudph Alunjnpijubnipput pwpdn wuwnpéwhh dwuh

2nppnp)_gllumy phipyud b hkwnwgninm pyniubph wpyniuputph hptwl Jpw
Upmljudy wyywypukph nunoprpjus pmphgugiub wipryniipnud wunngud URL-Eph
wnmguwh wuwbubpp, hunnlnipjnibbipp b || ppunnipil plugquijunibpp: Uguilpjud
wuulhukph punupnipnibtikpp wugnyuijus G 2z JkYy wpunigpny U
wpuontiuughp wnwnt YEpupkpu nppujuib npnguundp: Zpup plunmubny Ukp Ynnuhg
wnught  wigud nuunufiua i ud Ba0-B,0;-2Al1F;3LaF; hwdwljupgh wyujhukph
liummgl]_umpm]h'u L q)hqjll{mphdbml]mh hwinynpymbibpp, puguhuyum]k) L, np
Jhpumujut pwinnippub UPUL-tph wunugUut  hudwp withpudlipn
hunnynipjniibkph (ujuignijl hunfurjuipm] b puipdp thmpmmr}pbﬂmtp]wdp odumjud k
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33(51-120, 2AIF;-3LaF;-20, B,05-60 Un).% punupntpudp BaL.a;ALBg(0,F1s5) muuyhly, nph
ntindwquypll poupkpuguut hunfwp pinpdb t obpuunfpwipinb bplpmuwnhéwt nhdhul:
Qtpuwdpwiljfwt ko Ebpuplplly quuiwal 2+2,2 U hwuwnmpjundp b 14+15 Ud nmpunfugdny
wnpuljk inupubp: Unwght thnuh ougunpatury ghpumunh&wbip’ Teuu = 550+£10°C npnolky &
hhdp plgnikm] hbwwgmminn  waulne thurhguwt gkpuiwunh&wbp (535°C) b
nunidinuuhpln] 450:650°C ghpuuunhdmbiught Uhguijupp 25:30°C puymy], npybu
E}mgumhz plymitiny iimpubkph $CR-h b junnipjul wpdpukpp: thdmu:.zml[?mh
Eplpnpn thnuh ghpUiwuwnhdwmbp’ Teou = 930+£10°C npnpyty t wyuiym 2@U Ynph Ypu
wnlw pupApgkminunpiuinght Eyqntdkipnh Uhgngm]: Onpabwlwiinpkb npnpkp B
ghpUudpwfwis mnwught b Epypnpr thntph nbngnupynbbikpp (1), pln npnud wnught
thnyh nbnnnipniip Unn Epyn whquud untijh gudp k put kpypnpg dhnhiip: Uhtgh Tesu
ohpUwunhuip wupuyk tdmpbkpp wwpuigl ] b 8+10 °C/pnyk wpmgmppudp, hulj Tewu-
hg Uhtsb Teow' gphiph bpynt whgqud wykih wpug 18+20 °C/pnwyk, npp pmyy b ufly
unugws URL-mu ujwuqugmibh hwughl) whguiiljuh Ba,Las[F¢/AlB;040),F s pymptinuyhia
pugh, wuyulm  pymphpugdub wpquuhpikpnd weljw dm’ opuhdiinphruyhle b
$uinphruyht Yhwgmpnitiikph wnugwgnuip: Hu kplmd £ 6 b 30 ¢ ghpuunipulpfud
wyuEpnpnuyhtt  wdmpukph tHU.  ghppuluugpiph  hundfklumnmpnibhg:
Uyl kpmupnqupl idmpkph PY-puinfwl Ynptphg kpmad £, np t-h pupap ulpdhphh:l};
phypnud 13501150 wl ! wppnypmu  qpkpk pugulpuymy  ku B(OF); puipkphl
hufuupunnuuuuwbng Yuuinfwi gkpnbpp: Qw pny| b nuhu kgpuijughty, np T = 30 ¢
ghypnud unugjud UPL-tpp pnuptmuyhle dugh (BaLa;[F4/AlB;0s],F7) junmgijudpnul
pnpp hwintu k quihu pugunuggtu B(O,F); pumuithuinkph wnkupny: 6+24 ¢ Uhgwlugpnul
wuyulkpnuptinuph  tunpukph fonmpputt  (d) wpdkputpp  Ywnpmy wdmu  ku
phpuUunipwuwt nbngnipjuily wghu qmgpupug (Ul.9): Qhpuunfpwlpfut wykjh pupdp
wnbnnmpniiitph (24 dudhg unkh) pbugpnud d-h wpdtpltph wdép qquihnpkt wjugqnud &
nuntunm] wybih vwhnb, hul T = 4243 ¢ dhgwljuypmd d-h wpdtpukpp dumu kb gphph
winhnthnju, d-t Ynph plpugpp nuninud £ nipnuighd (qmiquhtn wpughuikph wrwigpht):
d-t Ynph nfwh phpwgpp thuntinnid &, np kuyht' BaLa;ALBe(O10.F1s) pmqmrlpmp]mdl.:
wywhhtt gkpiunbwliplub 42+3 ¢ wnlmympjub uwpuphobbbpmd qplipt wuUpnnemjhu
Ybpudimd b uninpwquyht BaLa;[F4/AlB;O5),F; pununpmpjuip (npp Unwn £ wupulm
unbjuhmftwnphl) puqugpoupguip) wuymljEpymptnh: Zinmgmnnipiniubph wpymbpoud
wupqyt E np wywyEpnipkquyhb ndnupikph d-h wpdtputph Yupnjwsmpimit UPL-mud
puplquyptt pugh  sunjuuiht pudihg  Vaap/Vue=f (puiphnugiui wuwnhdwithg)
gduyht b Uupuljlipimptinuyht impubph $023-h (o) wpdkputiph Jujuusmpyniai USL-
(11112 mnipbquyht ugh swduiquyhl puidithg gdwyht sk L Untninnt wjwgnud L (87 + 72:107
Y 0,5+0,85 Uhgmljuypnul: Unpulkpympkquyhtt infmpukph a-h wpdhputph ny qouhta
Yuuuwdmpniup poupknugiut wunh&wihg hunjwinupwp wuydwtunfnpgus Epaph b
wynuihith Ynnprhiughnt Yhéwfubph thnhnpum ppundp: Uwfugly hlanugnunnt pynciikph
;.l[ll}]ntllpnul, hywybu nmpjul, wgbybu § 302A-h wpdkputpp npnpfty Bu < 0,85
hxt[[;ul[;‘ugh pm‘al‘lhh thljjpnuf., huy 0,85<1,0 Uhgwhuypm d-h b o-h wipdbplipp npaaky Bl
g ujpwh  Ynpkph  bpunpuwnwghugh - Whengny: sunfbdunnkny 4243 &
obip 3u1 ouiljduila uxpr}_]mhanLDII unwgus wuywykpnupnuyht dnptibph ponmpput (4 82
guf’) U CLG-h (73-10° C") wpdbpukpp tpuinpuynjughugh thengny ummgl]{ub
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