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IIpencraBneHsl pe3yibTaThl UccleqoBaHuil (asoBbix auarpamMm ranorenugos ZnCls u AlCls, a Tamsxe
CTPYKTYPBI GNVMKHEro MOpAAKAa COOTBETCTBYIOMMX DPACIIaBoB Impu AaBiaeHuax no 6.5 I'lla meromom sHepro-
JUCIIEPCUOHHOM PeHTreHOBCKoM audparumu. [pu cxatun kpucramia ZnCl, npoucxoaut ¢pasoBblil mepexon U3
~-tassl (cTpysTypHsii Tun Hgls) B §-¢asy (crpyrrypa uckamensoro Cdl, (tun WTe;). CTpykTypHBbIE Hc-
crefoBaHuA muUAKoro coctoanua ZnCl; u AlCl3 cBUAETEIbCTBYIOT 0 GHICTPOM yYMEHBIIEHUN IIPOMEKY TOYHOI'0
MOpAJKA B TeTPa’ApUYECKM YIMOPAJOYEHHOH ceTke 060MX PacHlIaBoB NpU BodpacTaHnuu gaBneHusa mo 1.8 I'la
maa ZnCle n po 2.3TIla gna AlCls. Ilpm manbHeiimem cxatum B o60MX paciiaBax IIPOMCXOOAT IE€PEXOIbI
C M3MeHEHHEeM CTPYKTYPhI GIMHEro HopAfKa YU C HOBHINIEHNEM KOOPAMHALMOHHOrO uywucia, npudem B AlCl3
npespamenue npoucxonut npu = 4I'lla u uMmeer xapakTep pe3koro mepexoja 1-ro popa, B To BpeMA Kak B
ZnCl,; mpeBpameHye IpoTeKkaeT Golee IIABHO B MHTepBale AaBleHuii 2—4 I'lla ¢ MakcMManbHOW HWHTEHCHB-
HocTbio BGmu3u 3T'Mla. Taxum o6pasom, coenunenusa AlCls u ZnCl, maoT Apkuii IpUMep CYIIeCTBOBaHUA B
pacniaBax IpY CHKaTHUU ABYX ABIEHUN — IOCTENEHHOIO pacnaja NPOMeKYTOUHBIX CTPYKTYPHBIX KOPperAnuii

© 2005T. 10 meraGpa

u 6osee PEe3K0oro KOOpAWHAIMOHHOI'0O nepexona #UAKOCTb — MHUOKOCTb.

PACS: 61.20.—p, 61.43.—j, 62.50.+p, 64.70.—p

1. KounencupoBanHble (pa3bl raloreHUI0B B 3aBHCH-
MOCTH OT COOTHOLIEHHA Pa3MePOB HMOHOB MOTYT IpeJ-
CTaBIATb U3 ce6A KaKk HOHHbIE, TaK U MOIEKYJIfAPHbIE
BemectBa [1—-5]. IIpu Gombmux pasmepax MOHOB Me-
Tanla Ju- U TPUraloreHUJbl KPUCTAIU3YIOTCA B UOH-
HOU pelleTKe ¢ KOOPAMHAIMOHHBIM uuclioM Z oT 6 1o
8 1A MOHOB MeTalla [1—5]. PacnnaBel JaHHBIX KpuUC-
TalloB NPeJCTaBIAIOT co00ii MOHHBIE MUJKOCTHU C BBI-
COKMM KOOpJMHALHMOHHBIM uucioM [2,3]. Iaa papga ra-
JIOreHNIOB C MEHBIIMMU pa3MepaMy KaTHOHOB CHUIBHBI
3¢ peKrThl NCEeBIOKOBAIEHTHOCTH, CBA3aHHbIE CO 3HAYU-
TeIbHBIM BKIAJOM IHUIONBLHBIX MONAPU3ALNOHHBIX CHI
[1—-4]. KpucTanis! u paciiiaBbl JaHHBIX COEAUHEHWHN fB-
JAIOTCA HU3KOKOOPAMHMPOBaHHBIMU (Z = 4) Monery-
JAPHBIMHU (a3amMu.

K rTakum ramorenugam c¢ culbHBIMU 3(pderTamu
NICEeBJIOKOBAIEHTHOCTH He TOJNLKO B TBEPJOM COCTOfHUH,
HO M B pacmiaBe, otHocutca ZnCly [1,2]. PaBuoBec-
Hafd npu HOpMalbHOM JaBieHud dasa ZnCl, umeer opTo-
poMbuYeckyio cTpykTypy (rpynna Pna2;, a = 6.44 A,
b="7.69A,c=6.13A) [6]. CymecTByIoT Tarsme KOMMep-
YeCKM JOCTyNHAaA HU3KOTeMIepaTypHas y-(pasa (CTpyk-
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Typubiii Tun Hglp, rpynna P4;/nm, a = 3.70A, ¢ =
= 10.67 A) U BBICOKOTEMIepaTypHble TeTparoHalbHas
U MOHOKIWHHAaA - U (3-pasbl ¢ cOOCTBEHHBIMHU CTPYK-
TypubiMu Tunamu [7]. Ilpepnomaraercs, 4To 3TH TpH
MoauuKanuy cTabuIU3UPYIOTCA MalbIMU NPUMECAMU
Bogbl. B ZnCl, TeTpasgpuueckoe OKpy:eHHE B HUI-
KocTH GIM3KO K MjeansHoMy [2,8], u B pacnuase ¢op-
MHpYeTCA TPeXMEpPHaA CeTKa M3 CBA3AHHBIX MO yTiaM
TeTPa’poB, aHAIOTMYHO CeTYaThIM KOBalleHTHBIM pac-
ninaBam, TakuM Kak Si0,. MuTepnperanus paga cTpyk-
TypHBIX ocobGeHHocTeit uaroro ZnCls, B wacTHOCTH
CyllleCTBOBaHUE PE3KOro NMpeAnyKa CTPYKTYpPHOro dak-
TOpa NpY BOJHOBOM BEKTOPE CTPYKTYPHOIO paccefAHUA
Q ~ 1A-1 [1,9-11], no cux nop Heonmosmauma [12],
XoTA, 6e3yCI0BHO, HAllMYKeE JaHHOI'O UKa 0TPaMaeT Cy-
I[eCTBOBaHUE IPOMEKY TOUHBIX KOPPEeJALNil paclosoe-
HUA TETPa’JpOB B pacmiaBe C BO3MOMHBIM yNOpAIOYe-
HHUEeM MeMoieRynsApHbix nyctoT [13]. Pacnaas ZnCl,
Opy HOpPMAalbHOM JABIEHUU MMeeT HeOGbIYHO BHICOKUE
sHaueHud BAsKocTH ~ 10Ila-c [2,14] u npu oxmnamze-
HUU JIETKO CTERIyeTCH.

IloBenenue TBepabIx (a3 u pacnnasa ZnCly npu cma-
THUU U3Yy4YEHO ABHO HejocTaTOYHO. CIIOKHOCTL M3y4Ye-
HuA coepquHenua ZnCls npu MoBBIMEHHBIX AaBIEHUAX U
TeMIlepaTypax BO MHOI'OM CBfi3aHa C €ro BHICOKOI T'MT-
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pocronuuHocThio. CieaTue mpU KOMHATHOI Temmepa-
Type - U a-MoAudUKanuii, a Tak:Ke CTeKI006pasHOro
ZnCl,, npuBOAUT K UX MpeBpallleHUIo B MHTepBale JaB-
nenuit 2.5-3'Ila B kpucTtammuueckyio §-¢asy BBICOKOTO
nasnenus [15,16]). CtpyKkrypa J-¢assl paHee Gblna onpe-
nenena rak rexcaronansHasa (tun CdCly, a = 3.50 A,
¢ = 16.59 A, roopaunanuonnoe uncio Z = 6) [16], xo-
TA corilacue »KCNepuMeHTalbHBIX U PACUETHBIX AaHHBIX
INA CTPYKTYpPHI GblIo JocTaTtouHo crnabeim. Ilpu cGpo-
ce naBnenus npu P = 1T'lla npoucxoaut o6paTHoe §—y
npespaienue [16]. ®aszoBaa guarpamma ZnCly npu mo-
BBILIIEHHBIX TeMIepaTypax IoJ AaBlIeHUEM paHee He U3-
yuanack. CTpyKTypa caroro pacninaBa ZnCl, 6s1na uc-
cnemgoBana npu P < 0.3I'Tla MeTonoM peHTreHOBCKOI
aundparuuu [17) n npn P < 0.4T'Ila — MmeTogoM HeHTPOH-
HOU Audparnuu [18]. B o6Geux paborax cienaH BBIBOJ O
coxpaHeHUM ONMKHEro NOpAJKA TeTPa’ApUYecKOro TH-
Ia B paciiaBe NPU CHATUU U 0 HE3HAUYUTENLHOU MOAM-
¢UKanUyU TPOMEKYTOYHOr'0 NMOPAKA, YTO OTPaaeTCcA B
YMeHBbUIEHUN UHTEHCUBHOCTHU U CABUTE MOJOMEHUA OCT-
poro mpegnuka cTpPyKTypHoro darrtopa. HccnenoBaHbl
TaKe CTPyKTypa OnumHero mopagka pacnnaBa ZnCly
npu P < 0.2T'Tla metonom EXAFS [19] u BAskocTb ua-
roro ZnCl, npu P < 0.1TTIa [20].

Insa HeroTophix ramorednaos, nanpumep AlClz, ag-
(EKThI MCEBIOKOBANTEHTHOCTH NMPUBOJAT TaKMKE K UHTE-
pecHoOil cHTyanuu: KPUCTANLIbI JAHHBIX COEAMHEHUN —
3TO WOHHBIE BemecTBa (Z & 6), B TO BpeMsA Kak co-
OTBETCTBYIOIIME PacIliaBbl ABIAIOTCA HU3KOKOOPAUHU-
poBaHHbIMU (Z & 4) MONEKYJAPHBIMU KUAKOCTAMU C
OTCYTCTBHEM HMOHHO# npoBogumocty [1-3,9]. Paznu-
ype CTPYKTYp GnuikHero mopsjka B KpUcCTalle U pac-
niaBe MPUBOAUT K HU3KUM TeMIepaTypam MiaBleHUusd
nauHbIX BemecTs, T,,[AlCl3] = 200 °C, Gonbmum 3Have-
HUAM CKayKa sHTponuu npu nuasnenuu, AS,,[AlCl;] ~
~ T7wllx/mons - K1, u pekopaHbIM cpeny Heopranu-
YECKUX BellecTB 3HAUEHUAM CKayka o60beMa NpH MIaB-
nennu, AV, /Vo[AICL;] = 0.88 [2,3]. B wkpucramiu-
yeckoM coctoAHuu coegnnenue AlClg umeeT MOHOKRIUH-
HYIO CTPYKTYpY (npoctpancTBenHas rpynna C2/m, a =
=5.93A,6=10.24A, c=6.17A, 8 = 108°). CTpykTy-
pa pacnuaBa AlCl; Ha ocHoBe paHHuX AaHHBIX [21] AB-
nfieTcA MOJNEKRYNAPHOi ¢ Monekynamu-gumepamu AlsClg
B KayecTBe 6a30BbIX CTPYKTYDPHBIX eauHul. B mocie-
ayromux paborax [22,23] Gbuto mokasaHo, yTo Gonee
afnexBaTHO omuckiBaTh pacmnaB AlClz kak Heymopsamo-
yeHHble 06pBIBKU ceTKM TeTpasapoB AlCl; c¢ Gombumum
KONMYECTBOM ATOMHBIX MHKpomycToT. B omnpenenen-
HON CTeNmeHu MMEETCA CXOACTBO CTPYKTYpP OIUMKHEro
nopaAnka pacmiaBa AlCly u ceruaTtoro pacninaBa ZnCly
[1,22,23], B yacTHOCTH, B CTPYKTYPHOM (arTope oGenx
MUJKOCTENH UMeeTCA 3HAYNTENbHBIM M0 MHTEHCHBHOC-
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TH NpeJNuK MPU MalbiX BOIHOBRIX BEKTOpPaxX pacCcefAHusd
Q ~1A-1. B o e Bpemsa K aHAIOrMy MeM/y paciiia-
BaMu AlCl3 u ZnCl, Hy#HO OTHOCUTKCA C OCTOPOHHOC-
ThIO, IOCKONbLKY, B OTIMYME OT BBICOKMX 3HAYEHUN BA3-
roctu pacmiaBa ZnCls, Baskocts muakoro AlCl3 upes-
BbIvaiino Huska (~ 10731la-c) u ycTynaer name 3Ha-
YeHMAM JJIA MOHHBIX pacninaBoB (~ 10 2—10 '1la-c)
[2, 3]. IIpegnonaraeTcsa, 4To HU3KaA BA3BKOCTh pacliaBa
AICl; cBasana ¢ GONBIIMM KOJIMYECTBOM aTOMHBIX MHUK-
ponycToT B ceTKe TeTpasapos [1,22,23]. 3amerum, 4To
pactBop AlCl3—ZnCl; cTaHOBUTCA BA3KUM UM CTEKIyeT-
Cfl IPY OXJIaMIEeHUW, HAUMUHAA C JOCTATOUYHO MalbIX KOH-
nentpaunit ZnCl, (= 10—20%) [24]. Momsuo npeznoio-
HMUTh, YTO MOJNEKYIAPHO-CeTUATAA CTPYKTYpa MUMKOC-
i AlCl3 npu ciaTuu JONHKHA CYLUIECTBEHHO U3MEHATh-
Cfl, ¥ IPU IOCTATOYHO GONBUINX JABIEHUAX [JONMKEH MpPo-
M30MTH Mepexo] K UOHHOMY pacmiaBy c Goliee BBICOKUM
KOOPAUHANMOHHBIM uKcioM. HacKonbKo HaM M3BECTHO,
paboThl MO M3YYEHUIO CTPYKTYPhl U CBONCTB KpuUcTal-
nudeckoro u mugxoro cocroanuit A1Cl; non naBirenuem
paHee BooOlile He MPOBOAUINCE.

Ienr HacToAmel pa6oThl cocToANa B M3yueHUu ¢a-
30BbIX quarpamMm rtemmnepaTtypa-gaBienue qia ZnCly u
AlCl3, a Tarme B M3yYeHUU CTPYKTYPhl pacIIaBoB
ZnCls u AlICl; npu cmatun. HccnenoBaHusa NMpoBOAM-
AUCh B CYI[ECTBEHHO Golee IUPOKOM, MO0 CPaBHEHWIO
¢ mpeABIAymUMHU paGoTaMu, AuanasoHe AaBieHWil (10
6.5T'la) u remneparyp (mo 1600 K).

2. CTpyKTypHBIE UCCIEAOBAaHNA TBEPABIX U HUITKUX
¢a3 ZnCl; u AlCl3 HemocpeICTBEHHO MO JaBIEeHUEM
(in situ) mpoBOAMINCH METOJOM 3HEPro-A¥CIepCUOHHOM
PEHTreHOBCKO# Audparuuu Ha yctaHoBke MAX-80, Ha
cunxporpone SPring-8 (ny4yox BL14B1) B flnonuun. lua
co3manudA Bbicokux AaBnenwuii o 6.5 I'lla ucnonnszoBanca
KyOnuyecKuii MHOronyaHCOHHBIN Ipecc.

CnpeccoBaHHble  LUIMHApDUYecKHe  (JUaMeTpoM
1-1.5MM u BbIcoTo#t 0.6-1.2MM) TaGleTKU U3 NOPOLIKA
ZnCl; nin AlCly; (MERC, Germany, 99% uucToThI)
U3TOTOBIANNChE U MOMEIATNCh B AYEHKY BBICOKOTO
JaBleHUA B CyXoM aproHoBoMm Gokce. Hapy:uasa yacThb
fAiveiiku mpeacrTaBiAna coboii KyOMK u3 amMopgHOro
6opa, ofpasel] nmomemalinci B KOHTeiiHep u3 rpadurta
UMM reKcaroHanbHoro Hutpujga Gopa. Harpes ocy-
I[ECTBIANCA MPONYCKAHWEM I[EPEMEHHOr0 TOKa 4Yepes
rpaduToBbIil HarpeBaTelh, TeMneparypa 1’ usmepsanach
XpOMelb-anioMeNeBoil UK MIaTUHA-TIATUHO-POAUERO
TepMmonapoii. laBnenue P onpefenanock N0 ypaBHEHUIO
cocroauusa penepoBa (NaCl u BN). Bpemsa sarpysku
fIYeM KM U3 aproHOBOi aTMocdephl B Mpecc 10 CO3XaHUA
MUHUMAaILHOI'0 3amnuparollero JaBleHUA (0.270.3 I‘I'Ia)
COCTaBIAN0 MeHee 1 MUH, YTO MpeAOTBpaUlalo Monajia-
HUe BOJbl U3 aTMoc(ephl B AUEHKY BBICOKOrO JaBIEHUA.
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PentreHodasoBrlii aHanus nokasain, 4To 06bEMHaA I01A
rUApooKcuaa B GonbIiMHCTBEe 06pa3lioB HE MpeBbIlIala
~1-2%.

3. OmHUM M3 OCHOBHBIX pe3yJIhTAaTOB paGOThI ABIA-
ercsa nocrpoenue ¢asoBeix (P,T)-guarpamm ZnCl, u
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Puc.l. ®azosasa (P,T)-guarpamma ZnCl,, BrIiouasa Kpu-
BYIO IIIaBieHNA (CILIOMHbIE TUHUM U SKCIEPUMEHTalbHbIe
TOYKM), KMHETUYeCKNe IMHUU (Pa30BbIX NEPEXOJOB Mei-
oy v " d-pasamu (TOHKMe IITPUXOBbIE IMHUM), TAe ro-
PU30HTAIbHbIE 0TPE3KN M POMO COOTBETCTBYIOT 3KCIEPH-
MEHTalIbHbIM MHTEpBalaM [ePeX0/0B, allPOKCAMaLNH K-
HUM paBHOBecUA yY—¢ (WITPUX-MYHKTUDP) U TPONHOM TOU-
KM y—{-KUAKOCTh (CBETIbIi KPY#OK), NPUMEPHYIO IH-
HuIO nepexona u3 J-dasel B §'-pasy (mupHas mTpUXoBasn),
IPUMepHYIO 061acTh pacnana IpoMeKyTOUHOro HOopAgKa B
JKUIOKOCTH C JaBleHueM (3alITpPYXOBaHHAA 06IacTh) U IO-
I0KEHME MEePexoja B KUAKOCTH (BePTHKAIbHAA CTPEIKa)

P (GPa)

Puc.2. ®asopan (P,T)-guarpamma AlCls, Briiouasa Kpu-
BYIO NIaBleHHA (CHIOWIHBIE IWHUM — SKCTPANONALUA U
SKCIepUMeHTalbHble TOYKH), YCIOBHYIO 06IacTh pacma-
Jja MPOMEKYTOUHOr0 MopAgKa B KUAKOCTHU C AaBICHUEM
(samTpuxoBaHHasa 061acTh) ¥ TOYKY PE3KOro mepexoia B
JKUOKOCTY (BepTUKAIbHAA CTPENKa)

AlCl;, woropeie panee He usyuanuch (puc.l m 2). B
cayuae ZnCly (puc.l) npamoii mepexol B KpUCTALIU-
yecKy1o ()a3y BLICOKOTO NaBlEHUA NPU KOMHATHON TeM-

nepaType NMpOUCXOJUT B MIMPOKOM MHTepBale JaBIeHUil
ot 2.6 no 3.1T'1la, o6patusit — ot 1.1 no 0.5T'IIa. Ilpu
T =~ 200 °C unTepBans! gaBreHuil NpAMOro u o6paTHOroO
nepexoja COCTAaBIAIOT, COOTBETCTBeHHO, 2.1-2.4T'Tla u
1.7-1.4TTla (puc.1). KoopauuaTe! TPOHON TOYKU Mes-
Iy TBepAbIMH (ha3aMy HU3KOT0 U BHICOKOT'O AaBJIEHUIl U
pacmiaBoM GbLTHM onpefeneHbl Kak Py, ~ 2.3 £ 0.1T'1a u
Tir =~ 920+ 20 K.

CTpyKTypa ta3sl BEICOKOro AaBleHUA Gblia UJEHTH-
¢unupoBana kak uckamenuslii Tun Cdly (tun WTe,
(oP12), mpoctpaHcTBenHasa rpynmna Pmn2;, mapamer-
pbl pemeTkn npu 4.68TTa, T = 300K: a = 3.2134,
b= 5813A, ¢ = 11.868 A). Takum o6pasom, mpensi-
Iyllee onpefeleHle CTPYKTYPhI (a3bl BLICOKOr0 JaBile-
uua [16] 610 HeBepHo. CKavyok 00bema NMpU MEPEXO-
ne y—& cocraBaser 15%. Ilpu narpeBanuu (asbl BbI-
corkoro maBienuna csbime 300°C mpoucXoguT JOMONHU-
TelbHOE UCKAMKEHUe PellleTKU — Mepexo] K 6'-CTpyKType
(ucramenusiit Tun HgCly, opTropomGuueckasn cTpyKTy-
pa, npocTpaHcTBeHHasa rpynna Pmmm, npu 4.53T'la,
T = 800K mapamerps! pemetsn: a = 5.2904, b =
= 10.727A, ¢ = 3.921 A). Moayne cskatus y-assl
U3 CTPYKTYPHBIX daHHBIX By ~ 15 *+ 2TI'la, leo ~ T.
Infa ¢asel BBICOKOTO JaBIEHUA COOTBETCTBEHHO By =
~20+4TTlan B;, = 4. Jleranu aHanuza CTPYKTYPHbBIX
JaHHBIX GYAYyT HpeACTaBlIE€HBI B MOCIEAYIOMHUX MyGau-
KanuAx.

KpuBasa nunasnennsa ZnCly Gblia onpefesneHa oo gaB-
nenuit 4.4T'1la. HarnoH KpuBoii MiaBieHUA NPU CHATUU
3ameTHO yMeHbinaerca o 80K /I'Tla BGau3u TpoitHoii
Touku. IIpu faBneHUAX BBINIE TPONHOIN TOUKM TaKKe Ha-
6nofaeTcA yMeHblleHue HardoHa npu P =~ 2.5—3.5'Ila
or 200K/TTla no 120K /TTla. Takoe moBexeHue Kpu-
BOI NIaBNEHUA CBUJETENLCTBYET O MOBBIMIEHHON CHU-
MaeMOCTH pacliiaBa B HavyalbHOM JHana3oHe JaBleHuil
0-1.5TTla u o mononHuTenbHOI 00BLEMHOI aHOMAalUU B
suugrocty BOausu 3 I'la.

Ilpu wuccnenoBanum ¢asosoit puarpammel  AlCl3
(puc.2) ycranoBueHo, uto cTpyrTypa Kpuctania AlCl;
IpY KOMHATHOI TeMIepaType He MEHAETCH IPU CHaTUU
BILIOTH [0 MaKCUMAalLHBIX AaBieHuit =~ 6.5['Mla. Ilpu
HarpeBaHWUM MOJ JaBIEeHUEM HaOII0JaN0Ch HE3HAYUTEND-
HOe HCKameHue CTPYKTYpbl. JlaHHBIE CTPYKTYPHBIX
uccinenoBanuit Kpucramnudeckux ¢as AlCly Gynyt
npeacTaBleHb! B OoTAenbHOi nmyGnukanuu. Ha kpupoit
nnanenua AlCly (puc.2) oGuapyseHo 3HauMTElLHOE
yMeHblleHNe HaKIoHa npu cxatuu 1o 3I'a (mpumepno
ot 600K /I'la no 250 K/I'la) u nononHuTenbHOE pe3koe
BhinonasiuBanue (1o 50 K/T'lla) kpuBoil niaBleHus npu
P =~ 4TTla. Tarkoe noBeaeHue KpUBOi MIaBIEHUA, OUe-
BUJIHO, 00YCJIOBJIEHO COOTBETCTBYIOIIMMU aHOMAaTUAMU
CHKMMAaEeMOCTH pacliagBa.
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HauGonpminit uHTEpeC B HacToAlleil paboTe mpea-
CTaBIAIOT CTPYKTYpHble MCCIeOBaHUA pacIiaBoOB
Al1Cl3 u ZnCl, nox naBmenuem. Crenudura UaydeHusd
CTPYKTYpPbl HEYNOpPAAOYEHHBIX  KOHJEHCHPOBAHHBIX
cpell dHepro-AUCNepCUOHHBIM METOJOM COCTOMT B He-
06XOIMMOCTH pEerucTpalnuyl CIeKTPOB MpU PpPa3aUYHBIX
yraax pudparuuu. IIpy 3TOM mnpu Manblx yriax
20 ~ 3—4° ajgexBaTHO BOCHPOU3BOAATCA BaMHbIE
YepThl CTPYKTYPHOro (akTopa, BKIIOYAA IONOMKEHUE
¥ OTHOCHTEIbHYIO MHTEHCHMBHOCTbH NMHKOB, IJIA MalbIX
BOJIHOBBIX BEKTOPOB () ~ I—ZA_I, B TO BpeMA Kak
6osnbinue yriael gudpasnuu 20 ~ 8—14° HeoOGXoauMMBbI
INA UCCIeNOBaHUA CTPYKTypHoro ¢axtopa B obGnacTu
Gonemux BekTopoB @ ~ 3—5A~l. Jlna mpomemy-
TOYHBIX 3HAYEHUN BOJHOBOrO BeKTopa () ~ 2-3A-1
CTPYKTYpPHBII (paKkTOp ONTHUMAaNbHO HCCIAeNoBaTh MPHU
yraax gudparnun 20 ~ 5—6°. Ilpumepn! cnekTpoB
pacmiaBoB TMOJA [JaBleHWEM [JJA Ppas3lUYHbIX YIJOB
nudparuuy npeacTaBieHbl Ha puc.d.

(a) P=125GPa
T=550°C
—20=4°C

1.0

0.8
0.6
0.4
2
£ 02
g
‘q:) 0
210 (b) P=0.65GPa
£ T=570°C
> 08 ——20=4°C
oo | WK X &
0.4
0.2
0
Puc.3. [Ipumepsnr 3KCIePUMeHTalbHbIX KPUBBIX
PEHTTeHOBCKOM  audparuuy, MONy4YeHHble  BHEpPro-

nucnepcuoHHeiM MeTogoM maf ZnCls mpu P = 1.25T'MIa
(a) u AlICls opn P = 0.65TIa (b) naA pasHbIX yrioB
COOTBETCTBYIO-
yHAaleHbl C

JIeTeKTopa. Kpucrannuueckue mOUKMH,
mue MaTepualny KoOHTeliHepa-HarpeBaTeid,

IIOMOIIBIO 3KCTPaANOJIALUNA KpHBOﬁ pacceaHUuA
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Auanuz peHTreHOBCKUX NaHHbIX A pacnnasa ZnCl,
NoKa3bpIBaeT, uTo pacmiuaB npu gaBienunn P ~ 0.6I'Ta
GAM30K MO CTPYKTYpPe K MUAKOCTU MPU aTMocdepHOM
JaBIeHUU, 32 UCKIIOUEHUEM MEHbLIIEH aMILIUTY/IbI EpP-
BOro MpeAnuKa M cABUra ero nonoxmenusa. Ilpu Go-
Jiee BBICOKHMX JaBIEeHUAX cTPyKTypa pacniaaBa ZnCl; cy-
mecTBeHHO Mopudunupyerca. Ha puc.4a npeacraBieHbl

1.0 —— P=0.51£0.1 GPa
- — 1.2+0.1 GPa
0.8F ) Mo e 1.8+£0.2 GPa

2.6+0.1 GPa

0.6
0.4
>
% 0.2 (a)
-
3 2 3 4 5
E 1ok —— P=1240.1GPa
S L ——-  23+0.1GPa
0.8 .- 29:0.1GPa
. — 3.1%0.1GPa
0.6F  JF ey 3.8+0.1 GPa

0.4

0.2

Puc.4. KpuBble peHTreHOBCKOM AU(PaKkUUN A MMUIKOTO
ZnCl> npm pasHbIX AaBieHHAX (IIOCIe CriaKMBaHUA), IO0-
IydeHHble IIA yria peructpaunu 20 = 4° (a) u 260 = 10°
(b). B cayuae (b) skMpHble KPUBbIE COOTBETCTBYIOT KUM-
KOCTH [0 Iepexojia, TOHKHe — mocie

JaHHble MHTEHCHBHOCTU PEHTTE€HOBCKOIO pacceAHUA A
yraa peructpauuu 20 = 4°. B puanasone paBieHwmii
no 1.8TTla naGmiogaerca cymecTBeHHOE (B HECKOIbKO
pa3) ocnabieHve MHTEHCUBHOCTU IpenuKa W CUNbHafA
CIIBUIKKA €ro MOoJNO0MeHNA B 061acTh 6oliee BHICOKUX 3Ha-
YeHHII BONHOBOrO BeKTopa. PaHee nogoGHoe cuibHOe
ocnaGneHve NEepBOr0 OCTPOro NpeinuKa HaGmoganoch
AnfA pARa cTexoa [13] u muaKocTelt [25] U UHTEpPNpPETH-
poBalloch KaK CXJOMbIBAHHE MEMMONEKYIAPHBIX IyCTOT
U paspylleHue NPOMEMKYTOUHBIX CTPYKTYPHBIX KOppe-
aauuit. B puanasone 1.8-2.4T'Ila cyuiecTBEHHOro u3-
MeHEHUA CTPYKTYphl pacmiaBa ZnCly He NMPOMCXOAHUT.
OueBuzHo, uto pacmiaB ZnCl,; npu 3TuX naBlIeHUAX TaK-
e UMeeT XapaKTEePUCTHKU HeceTuaToil HeBA3KOM HUJ-
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KOCTH C TeTpa’fApUyYecKUM OIUMHUM NOPAAKOM. 3ame-
TuM, yto npu gaBreHuax P > 0.5T'la B mHamux skcne-
pYMeHTaX 3aKanKka u3 pacniasa co ckopoctamu 102 K/c
He NMpUBOAMUIA K 00pa30BaHUIO CTEKNIa, YTO JaeT OLEeHKY
ana BaAskoctu ugroctu ) < 0.111a-c.

CymecTBeHHOE W3MEHEHHWE OTHOCUTEIbHOI WHTEH-
CHUBHOCTH ¥ TOJNOMEHUA BTOPOr0 U TPETHEro NHUKOB
CTPYKTYpHOro (arTopa MpH C:KaTUU NPOMIIIOCTPUPO-
BaHO Ha puc.4b ana yraa peructpanuu 260 = 10°. Mono-
TOHHOE U MOCTENEHHOe U3MeHeHNE AP PaKIIMOHHOMN Kap-
TUHBI B o6nacTu 2-ro U 3-ro NMUKOB HPH CKaTHUU [0
2.3T'Tla cmeHseTcA Gonee PE3KMMU M3MEHEHUAMHU IIPU
P ~ 2.5—3.5TTla. IIpu sTOM OTHOCHUTENbHAA WHTEH-
CHUBHOCTh BTOPOTO NMUKAa YMEHhIIaeTCA, TPEThero — yBe-
IUYUBaeTCAd, a MO3UIUA TPEThero NMUKa COBUTaeTCA B
ob6nacTh Gonee BBICOKMX BONHOBBIX BEKTOPOB. MoHO
NpPeANoNoMKUTh, UTO NpHU cxaTuu B pacniaaBe ZnCly npu
P =~ 2.5—3.5T'la npoucxoauT nepexon OT XxapakTepHO-
ro TeTpasApUUYecKoro GIMMHEro nopfAaKa BOKPYT MOHOB
Zn?t K OKTadAPUYECKOMY YIOPAAOUEHHUIO.

Cxonmnaa wkapTuHa HaGmomaerca u muaa AlClz. Ha
puc.5a mpeacTaBleHbl JaHHbIE MHTEHCUBHOCTHU DPEHTTe-
HOBCKOro paccesfinud s pacniaasa AlClz nna maneix yr-
noB audparnuu 20 = 4°. B puanasone paBneHuit mo
2.5T'Tla na6mogaerca cuinbHoe (B HECKONBKO pa3) ocnab-
JleHNe VHTEHCUBHOCTH NMpeANnKa CTPYKTypHoOro ¢akTo-
pa ¥ cuibHaA COBUKKA ero MmoloeHuda B obnacTh Gonee
BBICOKMX 3HAUEHUI BONHOBOrO BekTopa (puc.ba) K 3Ha-
yeHUAM () ~ 1.3—1.4A1. B muanazone 2.5-3.5I'Tla
CYIECTBEHHOr0 U3MeHeHuA cTPYKRTYphl paciiaBa AlClg
He npoucxoaut. Ilpu maBnenuun P ~ 4T'Tla npoucxogut
JONONHUTENLHO Pe3Koe YMeHbIlIeHUe NpeJniKa.

W3MeHeHUe MHTEHCHMBHOCTU M (OPMBI BTOPOro NHU-
Ka cTpyKTypHoro ¢arnTopa ansa pacmiaasa AlCl; mpous-
JMIOCTPUPOBaHO Ha puc.bb nna yrua peructpanuu 20 =
= 10°. HesnaumTenbHoe HU3MeHeHUe ANGPaKLUOHHO
rapTuHs! npu cxkatuu 1o 3.5 'la, cBugerenncTBylOMIEE
O COXpaHEHUU TeTpasfpUuecKoro GNUMHEro MNOPAMKa,
CMEeHAETCA Pe3KUM YMeHbIIeHUeM aMILUIUTY bl U Pa3Mbl-
TUeM BToporo Makcumyma npu P = 4T'la, uyto cBaA3aHo
C Pe3KHUM CTPYKTYPHBIM HepexojoM B pacmiaBe. CTpyk-
TypHbI#t ¢parTop pacnnaBa AlCls npu P > 4.5T'Ila cra-
HOBHUTCA MOXO0KUM Ha COOTBETCTBYIONIUE CTPYKTYpPHEIE
tarTope! mugkux tpuranorenunoB tuna LaCls B uon-
HOM COCTOAHUU.

4. Tarum o6pazom, AlCly u ZnCl, saBasioT coGoit
IpuMep BeIeCTB, B pacliaBaX KOTODPBIX IPU CHAaTUU
HabnogaeTcA cpasy ABa APKUX ABIEHUA — paspylleHue
IPOMEHYTOUHBIX CTPYKTYPHBIX KOppelnAlnuilt B Havalb-
HOM [Mana3oHe JaBleHUU U Mepexof B UIKOCTH C U3-
MeHEeHHEeM KOODAMHAIMOHHOTO YKClIa NMpH AalbHeHIeM

catuu. Ilpu stom B AlCl3 nepexox sABnfercd pes-

1.0 —— P=0.65+0.1 GPa
- ' 1.3+0.1 GPa
0.8 2.340.2 GPa
- 3.5+0.1 GPa
0.6 4.3+0.2 GPa

6.0£0.1 GPa

0.4

>

g 02

g

% 0™ 2 3 4 5

E 1Lof —— P=1.2+0.1 GPa

R — 2.3+0.1 GPa
o8- N 0 . 3.540.1 GPa

L .- - 4.340.1 GPa

0.6 6.040.1 GPa

0.4

0.2

Puc.5. KpuBble peHTreHOBcKO# Aubpakuuy [IA MUIKOrO
AlCl3 npu pa3HbIX naBIeHUAX (IOcCle Cria;<UBaHUA), NO-
IyJyeHHBle JIA yria peructpanuu 26 = 4° (a) u 26 = 10°
(b). B cayuae (b) ToHKMe KPUBBIE COOTBETCTBYIOT HUJ-
KOCTH [0 IEePexoja, KUPHbIe — [oCie

kUM (TPeAmoNoMUTeNbHO, 1-r0 pofa), B TO BpeMA Kar
B ZnCl, KoopauHaNOHHbIE U3MEHEHUA ABIAIOTCA Oosiee
IaBHBIMU. JKCIIepUMEHTalbHbIe IPUMephbl 060UX ABJIE-
HUH Jae MO OTIAENbHOCTH 0 CHX MOp ObLIM HEMHOI'O-
YUCJIEeHHbI [25—27]. Tlepexon B MAKOCTYU C YBEIUYEHU-
€M KOOPAUHALMOHHOr0 4yucia (M3 [MCeBA0- KOBAIEHTHOr0
pacniiaBa B MOHHBI) CBA3aH C YMEHbIIEHUEM MPH Ca-
THH OTHOCHUTENbHOIO BKJaja AUIOJbHOr0 B3anMoaeicT-
BUA B CpPaBHEHUU C KYJIOHOBCKMM. BBuay Ttoro, urto
MeMolleKyfApHoe B3aumojeiicTBue B pacmiaBax AlCI;
u ZnCl, xopolio onuckiBaeTcA MPOCTHIM MOTEHINATIOM
[1-5], mpeacTaBnseT MHTEpeC TEOPETHYECKHU NPOMOjE-
JUPOBaTh CMEHY KOOPAMHAIUU MPU CHATHUU.
AnomannHoe moOBeleHMe CTPYKTYphl paciiaBa
OpU CaTUM ClefyeT OKMAAThb NIA MHOTHX IICEBJO-
KoBajlleHTHbIX ranoreHunoB. Ilo cpaBHeHHMIO ¢ KOBa-
JEeHTHBIMM OKCUAHBIMM pacijlaBaMM CyIeCTBEHHbIe
U3MEHEHUA CTPYKTYPhI MUAKUX TalOT€HUIOB JONHKHBI
IPOUCXOAUTh IPU MEHbUIUX HAaBIEHUAX M TeMIepa-
Typax, 4YTO JAelaeT TrajoreHUAbl NpPUBJIEKaTEIbLHBIMU
o0BEKTaMM [Nl DKCIIEpUMEHTaNbHOro usydyenud. Taw,
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B pacmiaBax CdCly, MnCly;, MgCl, momHO oumaThb
CMeHBI TETPasApUYECcKoro GIUMHEro NOpAKa HAa OKTa-
ANPUYECKUI MPU CPAaBHUTENLHO HEBLICOKUX NaBIECHUAX
1-2T'Ila. JInAa Taxkux NCEeBAOKOBAJEHTHLIX rajJoreHUAOB
rak GaCl;, AlBr3, BeFs, npu ciatuu cnenyer omu-
JIaTh Mepexoia OT CeT4YaTo-MOJEKYIAPHOM K HWOHHOM
CTPYKTYpE KaKk B KPUCTAIIMYECKOM COCTOAIHUU, TaK U
B pacmuiaBe. Cxoxnoro noBenenus ¢ AlCl; mpu cmartuu
MOKHO omugaTh qua pacnnasa FeClg.
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