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Abstract:AlL1Beo7B22,AlL4Mgo45B2z,AlxCuyB1o5(x＝2.8-3.3,ｙ＝2.9-1.0),AlL3CuL1B25andCuB23crystals

weregrownfromhigh-temperaturemeltsofthesystemsAl-M-B(Ｍ＝Ｂｅ,Ｍｇ,Ｃｕ)andCu-Binanargonat-

mosphere、ThemaximumdimensionsofAll・lBeo､7Ｂ２２，AlL4Mgo,45Bzz，Al3JCu2・ｏＢｌｏ５ａｎｄＡｌ1.3CuL1Bz5crystals

wereobtainedintherangesofapproximately２．５ｔｏ５．２ｍｍ.CuB23crystalspreparedhadmaximumdimensions

ofapproximately30似、.TheAlL1Beo7B22andAlL4Mg0.45B22crystalswereobtainedasplate-likecrystalshaving

well-developed｛101｝ａｎｄ{001｝faces,ａｎｄＡｌ３｣Cu2oBlo5andAlL3CuL1B25crystalswereobtainedintheformof

needleorrholnbohedralplateasboundedby｛001｝facesandgrewasprismaticshapeextendinginthecdirec-

tion・ThevaluesofVickersmicrohardnessonrelativelylarge｛101}，｛100}，｛001｝ａｎｄ｛001｝facesofAlLlBeq7

B22,AlL4Mgo､45B2z,AlxCuyBlo5(x＝2.8-3.3,ｙ＝2.9-1.0)andAlL3CuLlB25crystalsareinthｅｒａｎｇｅｓｏｆ２Ｍ

(0.5)ｔｏ２７．８（1.7)GPa・TheTGcurvesshowthattheoxidatioｎｏｆＡｌＩ｣Beo7B22,AlL4Mgo45Bz2,Al28Cu29B1o5，

Ａｌ3｣Cuz・oB1o5Al33Cu,.ＯＢ,05,AlL3CuL1B25andCuBz3crystalsbegantoproceedatlO8０，１１２１，７４６，９２３，９８４，９８４

and７２２Ｋ，respectively、Anomalousmagneticbehaviorwasnotobservedforanyofthecompounds，andthe

goodagreementofthetemperatureindependentsusceptibilityfortheAlxCuyBlo5compoundswithdifferent
metalstoichiometriesindicatethenon-metallicnatureofthisphase・Noneofthecompoundsmeasuredinthis

workareindicatedtobesuperconｄｕｃｔｉｎｇｄｏｗｎｔｏＬ８Ｋ．

Keywords：Higherborides，Meltsgrowth，Vickersmicrohardness，Oxidationresistance,Magneticsusceptibility

byslowlycoolingunderanargonatmosphere・Thosecrys-

talsobtainedarereportforcrystalgrowthandstructure

refinement[2-41However,sofarphysicalandchemical

propertiesofthesecompoundshavenotbeensufIiciently

reported・Inthepresentpaper,ｔｈｅsizeandmorphologyof

thecrystals。etermined,andoxidationresistanceheatedin

air，Vickersmicrohardnessatroomtemperatureandmag-

neticsusceptibilityatlowtemperaturesoftheas-grown

crystalswereinvestigated、

２．Experimentaldetails

Thereagentsusedtopreparethecompoundsandtheir

puritieswereasfollows：Ａｌ,９９〃％;Ｃｕ,99999％;Ｍｇ，

1．Introduction

Boron-richcompoundsconsistingofB12icosahedraare

ofgreatinterestbecauseoftheirremarkablephysicaland

chemicalproperties，whichinmanycasesareofpotential

interestforapplicationstothermoelectric，photodetectors

andneutronshelteｒｓ［1ＬＩｎｏｕｒｐｒｅｖｉｏｕｓｗｏｒｋ[2,3］we

successfullypreparedsinglecrystalsofAlLlBeo7B22

(tetragonal),AlL4Mgq45B22(orthorhombic),AlxCuyBlo5(ｘ

＝2.8-3.3,ｙ＝2.9-1.0）（rhombohedral)，AlL3CuLlB25

(tetragonaDandCuB23(rhombohedral)fromhigh-temper-

aturemeltsintheAl-M-B(Ｍ＝Ｂｅ,Ｍｇ,Ｃｕ)orCu-Bsys-

temsusingmetalsandboronpowderasstartingmaterials
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roomtemperatureandl473KinairatarateoflOK/min

bydifferentialthermalanalysisandthermogravimetric

(ＴＧ/DTA)analyses[7］Theoxidationproductswereana‐

ｌｙｚｅｄｂｙａｐｏｗｄｅｒＸＲＤ、Themagneticsusceptibilityof

theｐｏｗｄｅｒsampleswasmeasuredinafieldoflkGusing

asuperconductingquantuminterferencedevice(ＳＱＵＩＤ）

magnetometerinthetemperatureraｎｇｅｏｆＬ８ｔｏ３００Ｋ

[81

３．Resultsanddiscussion

99.999％;Ｂｅ,99.5％;Ｂ,99.5％・Themixtureofstarting

materialswasplacedinthedenseAl203(99.8％)ｏｒｈＢＮ

(99.9％)cruciblesEachofthestartingmixtureswiththe

requiredcompositioｎｗａｓｐｌａｃｅｄｉｎａｎＡｌ２０３ｃｒｕｃｉｂｌｅＦｏｒ

theAl-Be-BandCu-Bsystemsolutions，BNcrucibles

wereused、Thecruciblewasinsertedinaverticalelectric

furnacewithaSiCheater，ａｎｄｈｅａｔｅｄｉｎａｎＡｒｇａｓ、Ｔｈｅ

mixturewasheatedatarateof300K/handkeptatsoak-

ingtemperatureｌ６７３Ｋｏｒｌ７７３Ｋｆｏｒｓｏａｋｉｎｇｔｉｍｅｌｈor3

hThesolutionwascooledtolO73Katarateof50K/ｈ

ａｎｄthenthefurnacewasswitchedofT・Thecrystalsgrown

inthesolidifiedmixturewereseparatedbydissolvingthe

excessmetalsolventAlorCuwithdilutehydrochlorｉｃａｃｉｄ

(6M-HCl)ｏｒｎｉｔｒｉｃａｃｉｄ(6Ｍ－ＨＮＯ３).AlLlBeo7B22,AlL4

Mgo45B22,AlxCuyB1o5(x＝2.8-3.3,ｙ＝2.9-1.0)andAl13
CuLlB25crystalswereselectedunderastereomicroscope

forchemicalanalysesandmeasurementsofX-raydiffrac-

tion，Vickersmicrohardness，oxidationresistanceand

magneticSusceptibility・However,CuB23crystalsprepared

hadmaximumdimensionsofapproximately3qum,and

notalwayssuflicientlylargeforsomepropertymeasure-

Inents・

Phasesanalysisanddeterminationofunit-cell

parameterswerecarriedoutusingapowderX-raydiffrac-

tometer（ＸＲＤ）（Rigaku，RU-200）withmonochromatic

CuKaradiatioｎ.Themorphologicalpropertiesandimpur-

itiesofthecrystalswereinvestigatedbyascanningelec-

tronmicroscope(SEM)(JEOL,Ｔ-20)andanenergydis-

persiveX-raydetector(ＥＤＸ)(Horiba,EMAX-2770).The

chemicalcompsitionsofthecrystalsgrownweredeter-

minedbymeansoftheinductivelycoupledplasｍａｍｅｔｈｏｄ

(Shimadzu,ICP-50)．

Measurementsonas-grownAll」Beq7B22,Ａｌ1.4Mgo45B22，

AlxCuyBlo5（x＝2.8-3.3,ｙ＝2.9-1.0）andAlL3Cu11B25
crystalsweredoneusingaVickersdiamondindenterat

roomtemperature・Ａｌｏａｄｏｆｌ､９６Nwasappliedforl5s

atabouteightpositionsonrelativelylarge｛101}，｛100}，

{001）ａｎｄ｛001｝facesofAlL1Beo､7B22,AlL4Mgo45B22,Alx

CuyB1o5(x＝2.8-33,ｙ＝29-1.0)ａｎｄＡll3CuL1B25crys-

tals，andthevaluesobtainedwereaveragedPulverized

samplesofapproximately25mgwereheatedbetween

Thesynthesizedcrystalsphasessynthesesinthepresent

workareAlL1Beo7B22,AlL4Mgo45Bz2,AlxCuyB1o5(x＝2.8

-3.3,ｙ＝2.9-1.0),AlL3CuL1B25andCuB23crystalsare

obtainedfrommeltsinthesystemsAl-M-B(Ｍ＝Ｂｅ,Ｍｇ，

Cu)andCu-BTypicalexperimentalconditionsandmaxi-

mumsizeforgrowthofthecrystalsareshowninTableL

Theunit-cellparametersandchemicalanalysesare

presentedtogetherwithpublishedreferencesinTaｂｌｅ２

ａｎｄ３・Theunit-cellparametersofthesecompoundsarein

relativelygoodagreementwithdatapublishedpreviously

[2-51Thechemicalcompositonsobtainedbythechemical

analysisareapproximatelyequivalenttothoseobtainedat

structureanalyses[2-4]､A1thoughtheimpuritycontentof

eachcrystalwasanalyzedchemically,EDXestablishedthe

occurrenceoftracesofsilicon，calciumandiron，combi-

nationofoxygenornitrogeｎａｔｏmsintotheobtainedcrys-

tals，ｗｈｉｃｈｍｉｇｈｔｃｏｍｅｆｒｏｍｔｈｅＡｌ２０３０ｒＢＮcrucibles，

wasfoundtobenegligible､ThesinglecrystalsofAlLlBeo7

B2２，AlL4Mgo45Ｂ22,Ａ13.1Ｃｕ2.0Ｂ１０５ａｎｄＡｌｌ３Ｃｕｌ､lB25are

showninFig、１．TheAlL1Beo7B22andAlL4Mg0.45B22crys‐

talswereobtainedasplate-likecrystalshavingwell-deve-

loped｛101｝ａｎｄ｛001｝faces,ａｎｄＡｌ３｣Cu2oBlo5andAlL3

CuL1B25crystalswereobtainedintheformofneedleor

rhombohedralplateasbounde。ｂｙ｛001｝facesandgrew

asprismaticshapeextendinginthecdirection

ThevaluesofVickersmicrohardnessofAlL1Beo7B22，

AlL4Mgo､45Ｂ２２，Al28Cu29B1o5，Ａｌ3.1Ｃｕ2.ｏＢ１ｏ５Ａ13.3CuLoBlo5

andAl13Cu,.,Bz5crystalareshowninTable4、Thevalues

obtainedareintherangesof2M(0.5)ｔｏ２７．８(1.7)GPa、

Ｔｈemicrhardnessvaluesofeachcrystalswerefoundtobe

closelysimilar、ThevaluesofAlL1Beo､7B22crystalsmeas-

TablelTypicalgrowthconditionsofhigherboridesobtainedfrommeltsinthesystemsAl-M-B(Ｍ＝Ｂｅ,Ｍｇ,Ｃｕ)ａｎｄＣｕ－Ｂ

Compositionofthestarting
mixturｅｉｎａｔｏｍｉｃｒａｔｉｏ

Ａｌ：Ｍ(Be,Ｍｇ,Ｃｕ）：Ｂ

Soakingtemperature
（K)ａｎｄｔｉｍｅ(h）

Maximum

size(ｍ、）
Compound Phasesidentified

＊

ザ
Ｂ
Ⅳ
ロ
】
、
Ｄ
Ｂ

肘
岫
匪
伽
伽
伽
邨

ト
ト
ト
ト
ト
ト
ｕ

Ａ
Ａ
Ａ
Ａ
Ａ
Ａ
Ｃ

６７：１：８

４０：１：８

０：２０：４

１：２０：４

４：２０：４

０．５：５：１

０：３５：１

1673,1

1773,3

1773,3

1773,3

1773，３

１７７３，３

１７７３，３

All」Beo7B22

AlL4Mgo､45B2z

Alz8Cu2､ｇＢｌｏ５

Ａ13.1Cu2oBlo5

Al33Cul・oBIo5

AlL3Cul､lＢ２５

ＣｕＢｚ３

３

２
５
５
５
５
５
０

◆
●
●
●
●
●
●

５
４
３
３
４
２
０

＊ｈＢＮｃｒｕｃｉｂｌｅｗａｓｕｓｅｄ．

*＊ＡｌatomsfromtheAl203crucibleparticipatedinthegrowthofthecrystal．
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TabIe2Crystaldataofhigherborides

Unit-cellparamete「
ReferenceCompound Crystalsystem

ｂ(nｍ） ｃ(nｍ）α(nｍ）

Thiswork

IZl

Thiswork

m

Thiswork

Thiswork

Thiswork

p］

［4］

Thiswork

p］

Ｔｈｉｓｗｏｒｋ

1.425(1)

1.4235(6)

1.018(1)

1.0187(2)

2.396(1)

2.396(1)

2.395(2)

2.3928(2)

2.3930(2)

0.508(2)

0.508(2)

2.393(1)

AII､lBeq7B22

AlL2Beo,5B22

AlL4Mgq45B22

AlMgB2z

Alz8Cuz･ｇＢ】05＊

tetragonal 1.017(1)

1.0174(1)

1.663(1)

1.6633(3)

1.100(1)

1.099(1)

1.099(1)

1.0983(1)

1.0980(1)

0.902(3)

0.902(3)

1.096(1)

orthorhombic 1.75s(1)

1.7547(4)

rhombohedral

rhombohedra1

rhombohedral

Ａｌ]｣Cu2oBlo5＊

Ａ１3.3CuLoBlo5＊

Ａ１3.8Cuq8Blos＊

Ａｌ］.７Cuo8B1os＊

AlL3CuLIBz5 tetragonal

Ａｌｉ・SCuq7B1s

CuBz]＊ rhombohedra］

[5］ＣｕＢｚ３＊ 2.3925(2)1.0965(1)

＊Fortherhombohedralunit-ceU，hexagonalunit-cellparametersaregiven．

TabIe3ChemicaIanalysesdataofhigherborides

ChemicaIanaIysis(mass％） Ｃｈｅｍｉｃａｌ
ｍｍｎｎＱｉｆｉｎｍCompound ■

□
●ＣｕＡｌ Ｂｅ Ｍｇ Fｅ

Ａｌｌ,oBeo8B22＊All1Beu7B辺 2.7 0.08 0.01 ＲｎｌｚｍＣｅ10.0

Ａｌ】･４Ｍgo45Bzz

Al2.8Cuz9B1o5

Al3･ｌＣｕ２ｏＢｌｏｓ

Ａ13.3CuLoBIos

A1L3Cu】」Ｂ２５

76.4

81.1

84.4

87.7

69.1

AIU､４Ｍgq45B22

Al2BCu2.，BIOS

3ｓ1２．１

５．４

６．１

６．８

9.0

0.03

0.02

0.03

13.0

９．２

５．１

１７．９

Ａ１3.,Ｃｕ2.oB1o5

Ａｌ3.3CuIoB1os

Ａｌ1.3ＣｕＬＩＢ２ｓ

0.02 20.5 7９．１ ＣｕＢ２2.7ＣｕＢｚ。 0．０２

＊Reference[2］

灘iill1lll／
ＩＢＯｗｈｌ＝４ｓJnB103 ｌＥＤｌｌＳＩ

Ａｌ1.4Mgq45B2zＡｌｌ､lBeq7B2z

￣

鷺 zBkUHﾕＤＢＩＤＯい、【234平

Ａ1,.3ＣｕＬｌＢｚ５Ａｌ3.,CuzDB105

SEMphotographsofAl,.,Ｂe0.7Bz2,Ａｌ】.４Ｍ90.45Ｂ２２，Ａ13.】Ｃｕ２.oBlo5andA1L3CuU」Bz5crystals．Fig.1
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products，However，ｔｈｅoxidationproductsofAlL4Mgo45

Bz2werenotdetectedfrompowderXRD，probablydueto

insufficientamountoftheseoxidationproducts、Dataof

theoxidationresistanceofhigherboridecompounds(AlLl

Beo､7Ｂ22,Ａ11.4Ｍ90.45Ｂ２２，Ａ12.8Ｃｕ2.9Ｂ105,Al31Cu2・OB1o5Al33

CuLoBl05,AlL3CuL1B25andCuB23)consistingofB12icosa-

hedrahavenotbeenreportedpreviously・

Recently，interestingmagneticbehaviorhasbeenob-

servedinB12icosahedralcompoundslikeREB22C2N［8］

andREB5oIlllIthasbeenindicatedthatthemagneticin-

teractionismediatedbytheB12icosahedｒａ[8,11]whichis

acompletelynewphenomenainboridecompounds・

Therefore，itisimportanttocharacterizethemagnetic

propertiesofthenewB12icosahedralCuboridestogether

withotherrelatedcompounds，sincethemagneticproper-

uredareincomparativelygoodagreementwiththevalues

on｛101｝facesvaluesforthecrystalsintheliterature[Z1

Thehardnessofthoeshigherboridesarerelativelyhigher

thanthevaluesofREAlB4(ＲＥ＝Ｔｍ,Ｙｂ，Ｌｕ)(TmAlB4，

１４．５±Ｌ４ＧＰａ；ＹｂＡｌＢ４，１４．２±１．４ＧＰａ；ＬｕＡｌＢ４，１４．０±

O6GPa)orRE2AlB6（ＲＥ＝Ｌｕ，Ｓｃ）（Sc2AlB6，12.7±0.8

GPa;Lu2AlB6，１８９±0.7GPa）[７，９]・Thevaluesofthe

crystalsobtainedinthepresentworkareappreciably

higherthanthosemeasuredofa-AlBlz(21.4±Ｌ３ＧＰａ）

obtainedinthebinaryAl-Bsystem［l0LThisnatureof

hardnessseemstoberelatedinthedifferenceofB12icoha-

hedralunitsandboron-boronnetworksbuiltup(REAlB4

andRE2AlB6）ｂｙｈｖｅ－，（addsix-memberedring）and

seven-memberedringsforlinｋａｇｅｏｆｂｏｒｏｎａｔｏｍｓｉｎｔｈｅ

structures，andinthenumberofBl2icosahedralperunit

areabetweenthetwo-dimensionalB,Zicosahedralnet‐

Works・

ＴｈｅoxidationprocessofAlxCuyBlo5(x＝２．８－３．３，ｙ＝

2.9-1.0),AlL3CuLlB25andCuB23crystalswerestudiedby

TG/ＤＴＡ,andtheresultsareshowninFig・ZTheoxida-

tionofAll」Ｂe0.7Ｂ２２，Ａ11.4Ｍ90.45Ｂ22,Ａ12.8Cu29B105，Ａｌ3.l

CuzoBlo5Al33Cul・ＯＢ105,ＡｌＬ３ＣｕＬ１Ｂ２５ａｎｄＣｕＢ２３crystals

begantoproceedatlO8０，１１２１，７４６，９２３，９８４，９８４ａｎｄ７２２

Ｋ，respectively・Ｔｈｅｗｅｉｇｈｔｇａｉｎｏｆｔｈｅｃｏmpoundsafter

TGdeterminationare77.0mass％forAlLlBeq7B22,９．６

mass％forAlL4Mgq45B22，ｉｎｔｈｅｒａｎｇｅｏｆ２８２ｔｏ４３・s

mass％forAlxCuyBIos（x＝2.8-3.3,ｙ＝2.9-1.0)，２５．８
mass％forAlL3CuLlB25and6L4maa％forCuB23，

respectively・ThehnaloxidationphaseswereBeAl2B4，ａ－

Ａｌ２０３,a-AlB12,Ｃｕ20,ＣｕＯａｎｄＢ２０３,andsotheexother‐

ｍｉｃｐｅａｋｓ（seeTable5）areattributedtooxidation

１
１

。
×
凶
．
◎
ロ
ロ
四

６０

５０

Table4Vickersmicrohardnessofhigherborides

０
０
０

４
３
２

（
ま
）
ロ
園
凶
］
二
四
団
彦

lndentation

Plane

Hardness

（GPa）
ReferenceCompound

(101）

(101｝

(100｝

{001｝

{001｝

{001｝

{001）

ｋ
ｋ
ｋ
ｋ
ｋ
ｋ

ｒ
ｒ
ｒ
ｒ
ｒ
ｒ

ｏ
Ｏ
Ｃ
Ｏ
Ｏ
Ｃ

Ｗ
。
ｗ
ｗ
ｗ
ｗ
ｗ

Ｓ
ｉ
ｓ
Ｓ
Ｓ
Ｓ
Ｓ

●
１

●
１
●
１
・
１
●
１
・
ｌ

ｈ
ｈ
ｈ
ｈ
ｈ
ｈ

Ｔ
Ｔ
Ｔ
Ｔ
Ｔ
Ｔ

Ａｌ,.,Beo7Bzz 26.0(2.2）

23.9-28.2

25.4(0.5）

27.2(1.8）

27.8(1.7）

27.6(2.7）

26.3(2.3）

AlL4Mgq45Bz2

Alﾕ8Cuz9BIo5

Al3・lCu2oB1o5

Al33Cul､oB105

AlL3Cul・lＢ２ｓ

０
０

１

Fig.２ＴＧ/DTAcurvesforAlxCuyBlo5(x＝2.8-3.3,ｙ＝2.9-
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thebase，Ｌｅ・thetemperatureindependentpartofsuscep-

tibility,takesasimilarvalueregardlessofthevariationsin

stoichiometryofthemetalelements・Thisresultindicates

thatthecompoundsarenon-metallic，whichisreasonable

consideringtheextremelyboron-richnatureofthecom-

pounds・Noneofthecompoundsmeasuredinthiswork

areindicatedtobesuperconductingdownto1.8Ｋ．

４．Conclusion

1．AlL1Beo7Bzz,AlL4Mgo45B22,AlxCuyB105(x＝２．８－３．３，

ｙ＝２．９－１．０)，AlL3Cu11B25andCuB23crystalswere

grownfromhigh-temperature（1673Ｋｏｒｌ７７３Ｋ）

meltsofthesystemsAl-M-B(Ｍ＝Ｂｅ,Ｍｇ,Ｃｕ)and

Cu-Binanargonatmosphere、

2．ThemaximumdimensionsofAlL1Be0.7Ｂ２2,AlL4Mgo45

Bz2，Ａｌ3｣Cu2oBlo5andAll3CuL1B25crystalsｗｅｒｅｏｂ－

ｔａｉｎｅｄｉntherangesofapproximately２．５ｔｏ５．２ｍｍ、

TheAlL1Beo7B22andAlL4Mgo45Bzzcrystalswereob‐

tainedasplate-likecrystalshavingwell-developed

｛101｝ａｎｄ｛001｝faces，ａｎｄＡｌ３｣CuzoBlo5andAlL3

CuL1B25crystalswereobtainedintheformofneedle

orrhombohedralplateasboundedｂｙ{001｝facesand

grewasprismaticshapeextendinginthecdirection，

CuBz3crystalshadmaximumdimensioｎｓｏｆapproxi-

mately30mn、

3．ThevaluesofVickersmicrohardnessonrelatively

large｛101},｛100},｛001｝ａｎｄ{001｝facesofAlLlBeo7

B2z,AlL4Mgo45B2z,AlxCuyB1o5(x＝2.8-3.3,ｙ＝２．９－

1.0)andAlL3Cu,｣B25crystalsareintherangesof2M

（０５)ｔｏ２７．８（1.7)GPa，

4．ＴｈｅｏｘｉｄａｔｉｏｎｏｆＡｌｌ､IBeo､7Ｂ22,Ａ11.4Mgq45Bz2，Ａｌﾕ８

Cuz9B1o5，Ａｌ3.lCuzoBlo5Al33CuLoB1o5，AlL3Cul」Ｂ２５

ａｎｄＣｕＢ２３crystalsbegantoproceedatlO8０，１１２１，

７４６，９２３，９８４，９８４ａｎｄ７２２Ｋ，respectively、

5．Thisresultindicatesthatthecompoundsarenon‐

metallic，whichisreasonableconsideringtheextreme-

lyboron-richnatureofthecompounds，Ｎｏｎｅｏｆｔｈｅ

ｃｏｍｐｏｕｎｄｓｍｅａｓｕｒｅｄｉｎｔｈisworkareindicatedtobe

superconductingdownto１．８Ｋ．

０５０１００１５０２００２５０３００

Tempcraturc(K）

Fig.４MagneticsusceptibilityofthreeAlxCuyB1o5(x＝２．８－３．３，

ｙ＝２．９－１．０)samples．

tiesarecompletelyunknowntodate・Themagneticsuscep-

tibilitiesofalltheboridesmeasuredinthiswoｒｋａｒｅｓｈｏｗｎ

ｉｎＦｉｇｓ、３ｔｏ５．ＩｎＦｉｇｓ３ａｎｄ４ｗｅｓｅｅｔｈａｔｔｈｅＣｕｂｏｒｉｄes

havearelativelystrongparamagneticcontributionatlow

temperatureswhichindicatesthatthereiscontributionof

magneticmomentfromCu・ThisisincontrasttoAlL1Beo7

B22andAlL4Mgo45Bzz(Fig.５),inwhichweobserveasiza-

blysmallerparamagneticcontributionindicatingimpuri-

tiesordefects・Thisnon-intrinsiclowtemperature

paramagnetictailhastypicallybeenobservedformanyof

thehigherborides[121NoneoftheCuboridesshowany

anomaliesatlowtemperaturesdowntoL8Kindicativeof

amagnetictransitionBecauseofthepresenceofanon-in-

trinsicparamagnetictail，wedidnotdetermineexact

valuesfortheeffectivemagneticmomentsofＣｕ，

InFig4weplottedthemagneticsusceptibilityofthree

AlxCuyBlossampleswhichweresynthesizedwithslightly
difTerentcrystalgrowthconditions，Fromthechemical

analysisitisrevealedthatthiscausesalargedifferencein

thestoichiometry・Ｗｅｃａｎｓｅｅｔｈａｔｔｈｅｓｕｓｃｅｐｔｉｂｉｌｉｔｙｂｅ－

ｈａｖｉｏｒｏｆａｌｌｔｈｅｓａｍｐｌｅｓｉｓｓｉｍｉlarandimportantly，ｔｈａｔ
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Al-ME-B（ＭＥ＝ＢｑＭｇ,Ｃｕ）またはＣｕ－Ｂ系のメルトから
高ホウ化物の結晶育成と性質

岡田繁*1．森孝雄*2．宍戸統悦*3．工藤邦男*4．
飯泉清賢材・中嶋一雄*‘

和文概要アルゴソガス雰囲気中でＡｌ－Ｍ－Ｂ（Ｍ＝Ｂｅ,Ｍｇ,Ｃｕ）系およびＣｕ－Ｂ系の高温度金属融剤から

AlLlBeo7B22,AlL4Mgo4sB22,AlxCuyBlos（x＝2.8-3.3,ｙ＝2.9-1.0)，AlL3CullB2sおよびCuB23結晶を育成し
た。AlllBeo7B22,AlL4Mgo45B22,Al31Cu2oBlo5およびAlL3CuL1Bz5結晶は2.5～5.2ｍｍ程度の大きさである。

しかし，CuB23結晶は約30川の大きさであった。AlLlBeq7B22とAlL4Mgo45B22結晶はよく発達した{101｝

と{001}面を有した板状結晶で，Ａｌ3｣Cu2oBlo5とAll3CuLlB25結晶は{001}面に囲まれた針状または菱面体状

の板状或いはｃ軸方向に成長した棒状結晶で得られる。｛101}，｛100)，｛001｝と{001}上で測定したAlLIBeq7

B22,AlL4Mgq45B22,AlxCuyBlo5（x＝2.8-3.3,ｙ＝2.9-10）およびAlL3CuLlB25結晶のビツカース微小硬さは
25.4（0.5)～27.8（1.7)ＧＰａの範囲内である。ＴＧ曲線からAll｣Beq7B22，AlL4Mgo4sB22，Al28Cu21BIo5，Ａｌ3」

Cu2oBlo5Al33Cu1・oB1o5,AlL3CuLlB2sとCuB23の酸化開始はそれぞれ1080,1121,746,923,984,984と722Ｋで

ある。各化合物とも異常な磁化率挙動を示さなく，異なった組成比を有する三種類のAlxCuyBlos化合物は
温度に依存した磁化を示し，非金属的な振る舞いをしている。これら化合物は室温（300Ｋ）から1.8Ｋま

での温度では超伝導体特性を示さない。
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