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KBS EHICETIBEPMEDETDHRE

[AASERRE, SEARE L CGRAEKR - Besh), R GRALK - #657 H)
In-situ observation on the superstructure of a high-pressure phase of

hemimorphite

Keitaro Okamoto®, Takahiro Kuribayashi (Tohoku Univ. Sci.), Toshiro Nagase (Tohoku Univ. Mus.)

1, I ZE®IZ
FLGE Zng [S1207] (OH)2-Ho0 1, MHENHEIR
WZ R EL TR T 5, WIREETT

DZERIREIE Imm2 T, SiO4 MU AL ZnOs(OH)

AR EATE S 4G o =woeHd B s,

K53 F-L OH BT HOOLNTZT ¥ RABFET
%o FEARPLIT MU 6 EDAERIND, IR
1% 1& HL07 (SBU: Secondary Building Unit,
1a)% A9 5, #12.5 GPa 2852 SBU 23 [HIHAL .
ZEMBE Pnn2 ~DJENFHEMELEAETD
(Seryotki & Bakakin, 2011), %72 20 K Ti%, /K
FHEA ORI LD D541 OAKTRFH A3
EZIN TS (Libowitzky et al., 1998), AT
TlE, @ E T ORRILHMEIRAFE O L5728
WIS 2 R U D0 % | BOR CHRIRE T RS
fl X BREIPTEBR L > T,

HEE A E O RIBILD | B & E T
PRI D[R TR & 0 H i 5 508 60%70%80
pum?) &2 B U, T 8 DO g 5 B [P E(BL-
10A,PF) T X #REIHTFEERICH W, £ )56
121X, Merrill-Bassett 4 A Y £ R 7L
YOAE L, H A7 ML SUS301 %, JE i
RIZITAY ) — ) — 4 ) — )V 41 IRBVRI
ES~—h—2Ine —% A=, 6 mOES
T ERERELL ., BRI [ RO
T DR 22 S O F AT~ # T

EFRERR 1% O E 11(3.01, 3.72 GPa) TlEIHT 58 E
ZUVEEL . SHELXL-97 % FH\ /K3 LISk o
TSR 24T o7, HE K& 3.01 GPa TOHE
WEET VT, BPEIRE R 2L,
3.01 GPa LA EDESITIL, T JELMETDTH
PRI 2 A5 S 3 | A7 52 BCHH (b* 5 AN 8 1%
JE 2o THBLT %, SBU D[RIEA (2%}
LCHED EHTHERHE~ f 2
DIRE OJETEAFE TSV, ERS OAI
LOMEFRNT BRI, 3.01 GPa 123175
FIFMIRE R 712 H 3 5&, SBU Al L2
BT HIEFEE TlE SBU ORIEE T [ DAY A5,
SiO4 MU A 2l 2 BT CTId x Bl 78,
HIERFZH AR TH R T 5, 6> T, BARIL R
JEARB DR E HiRE &1L, SBU INEBOD 2 iR Dfk
A, HEIZ Si-0-Si f 28 b i T A2 I > CTREFT
THZETHALAHEE X HLNH(IX 1b),

1. (a)#/EL(b)3.01 GPa =1}
HIEEET IV [F:Si, [K:Zn, 7R:0]

Keywords: Hemimorphite, Pressure-induced phase transition, Secondary building unit, Satellite reflection
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Loparite (Na, REE, Ca)(Ti, Nb)Os; D#& &1t :
FEEE L RFAEEIZDOWT
JEJERT (REK - B E AN, FHWIEA (RER - BrE ), PN (HPSTAR),

fEma CRAEK - @), ZIIfiE GRAEK - b))
Crystal chemistry of loparite (Na, REE, Ca)(Ti, Nb)Os:
on the average and local structures
Ginga Kitahara* (Kumamoto Univ.), Akira Yoshiasa (Kumamoto Univ.), Tsubasa Tobase (HPSTAR),
Makoto Tokuda (Tohoku Univ.), Kazumasa Sugiyama (Tohoku Univ.)

The structures analyses on natural-occurring loparite (Nags7, REEo 31, Caoo7)(Tio.7s, Nbo.25)O3 were
performed using single crystal X-ray diffraction and XAFS (X-ray absorption fine structure)
experiments. The amount of local distortion at the B site is quite large. The local structure is shown to
be lower than rhombohedral.

N T AR A MRS ABXs AT 58 M iZ Na(57%), REE(31%), Ca(7%). B #1 hiZ

FICHIER FEs~ > b O FEEMTH D, Ti(75%), Nb(25%) 28 [EiE L T\ 5, o FF%
RIRICEH T DX T A4 N T v—7 WRMELRERELTA A N7 27T/

ABOz X, A¥A I B YA MItkx Rk E
B EHT 22 REEERTHY . FEIT 4

A Kot Th, B %A M Fe AEEL TV
%o HURESh XORREIHTIEER Cld, 25 A4 R-3¢

TN—T03F b TW5b, RIRFE loparite:  #H(R1=0.0332) ™ loparite-R & 1EJ7 il 14/mem #H
(Na, REE)TiOs D& 2 DWW TIELE T dh - (R1=0.0485) D loparite-T & VYo 72 2 18 Y O
RETBBIBEZS I TNDA, ARFERTIE ST X 72, BENRH LI, MDD

ZHEHDED LN TEBV[L,2]. KaEED
T AL L E ) SRtk D S ARMESE . FEA
3N B AL TV ARAFFETILRIRPE loparite
PR A P GT . XAFS HEIZ X DBt HE O
AT S AT RS B X RREITIC L 5 EE
EOMRMT 21TV, Z O A S loparite Dk
EEEIZ DOV TEERT D,

k& LT Russia, Kola -5 HEE S
728 K 10 mm O J\ H 1K loparite #% &% & V72,
EDS 4TI & » TZ o kEHTIZ A A

DI ZERBED R D PR T
— 2B GoNTc, — XAFS i W5 L B
P4 MTEHT D Ti, Nb @ K-edge XANES (2
X5 B A FNORFTOESEILNR D KE
W, BTS2 BB 5 & loparite 1322 Hi A
i D ITIET R TH D,

[1] R.H. Mitchell et al., Can Mineral 38, 145-152.
(2000)

[2] R.H. Mitchell et al., Phys Chem Minerals 27,
583-589. (2000)

Keywords: loparite, XAFS, single crystal X-ray diffraction, local structure, average structure
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Crystal structure change in the grossular—Si-free katoite solid solution:
oxygen position splitting in katoite
Atsushi KYONO" and Shubhi ARORA

Division of Earth Evolution Sciences, University of Tsukuba

Single crystals of katoite hydrothermally synthesized were examined by single-crystal X-ray
diffraction, EPMA, and Raman spectroscopic techniques. Chemical formulas of the katoite fall inside
the miscibility gap proposed by Kyritsis et al. (2009). The systematic absences observed with the single-
crystal X-ray diffraction were completely consistent with the cubic space group /a-3d. In two katoites
with chemical formulas, Ca3Alx(SiO4)0.57(H404)2.43 and CazAlx(SiOa4)0.60(H404)231, O atom position was
split into two independent crystallographic sites, O1 and O2; the O1 is coordinated to Si, whereas the
02 forms a tetrahedral interstice. The a lattice parameter monotonically decreased as increasing Si
content. The coordination volume of T site decreased with Si incorporation into the 7 site. The variation
lay on the straight lines between grossular and Si-free katoite solid solution. The coordination volume
of CaOs dodecahedra also decreased with the Si incorporation into the 7 site because edges of the CaOs
dodecahedron are shared with the adjacent 70, tetrahedra. These contractions lead to the monotonous
decrease of the a lattice parameter. Volumes of AlO¢ octahedra, on the other hand, increased with the Si
incorporation. There are no clear structural constraints resulting in the miscibility gap in the solid
solution. The Raman band corresponding to the OH stretching vibration was observed at 3650 cm’!, but
with the substitution of Si for H a new Raman peak appeared at 3580 cm™! (Fig. 1). The two Raman band
positions remained unchanged with Si content. These results strongly suggest that there are two kinds of
OH stretching vibration in the siliceous katoite. We therefore conclude that with Si substitution for H the

O position is split into two inequivalent sites that correspond to SiO4 and H4O4 tetrahedra (Fig. 2).

Vacancy
H,0, coordination

Intensity arb.)
Intensity (arb.)

Fig. 1 Raman spectra of katoite (Runs 1 and 2) and Fig. 2 Local structure around SiO4 tetrahedron and
Si-free katoite (Kt). HaO4 tetrahedral interstice.

Keywords: Hydrogrossular, Hydrogarnet substitution, Single-crystal X-ray diffraction, Raman spectroscopy
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AR Y MEYOEBMEBIZOWNT : 7z IULT Y VADISE
TEHE GRALK - 07, PR ek - B, R Juk - ),
GRS, P — (ESZRHE), AZIFIE GRAEKR - abF)
Thermally treatment on metamict minerals: case of fergusonite
Makoto Tokuda, (IMR, Tohoku Univ.), Akira Yoshiasa (Kumamoto Univ.),

Seiichiro Uehara (Kyushu Univ.), Ritsuro Miyawaki, Koichi Momma (Nat’l. Mus. Nat. Sci.),

Kazumasa Sugiyama (IMR, Tohoku Univ.)

A& I 7 N (metamict) & XA DR M
SN ko 1o F RIS DS fFECS1 L
THLDFEFHIEEICED D, LW ) BEROD
EECH D, XHICHERETHDL A H I
7 MM ORIEIZIE, 2250 T 1000 °C (%
ETMAA L%, H|ROKAK X #jlEdr <
[FEST 2 OBPEERFEL SNTE T, 1E
BLARTEWNT v oid, BULeic Ly
fanft L7 2 OFEm AR O & —#
T5HEITRE2NZ ETHD,

7 vV 4 (Fergusonite) (%A ¥ 2
7 NIRBEECREM T 2 2 & TREM I
D—DTHhD, TORIEHIFEDTZ DI B
HIZ X oWt Ko TE e, Fxld
ALY NRRED T = V7Y AT NE
D LT, AROMEICAYICEIE L
TWH D, BEICE LT T\, it =
R KRAIUDNBPE LT 7 = V7 Y VAR
BEDODAZ I MRETHDL Z EB00
ST, BRI L 7-#Edh %4 Rigaku SuperNova X

MRIEPTAEE R L, |7 — 2 Z28E L,

 OREREEACICAE) LTz,

FAHREE LTH Y RAVT 4 —EIZ &
DRSO KRBT ANZ = 2 E L&
CAVIET & (T M) Th D L TFHEN T

(Figure 1), L7~ L., FEEEOMEFILHRHE T
Th, TOKFERITa=52112(4), b=
10.9487(4), ¢ = 5.1713(4) A, = 90.9597(7)°,
a/lc = 1.0077(4) L72-7=, & YNbO, D
M fHOHEhE ac = 1.044Q2) & B =
94.560(4) LITHEICHRLRD, AX I b
iz k27 v — Rk REHTHEENG T
X T HTH D LR LR WVERE
M F)THd 5 & ikam LT,

[l E i C R D ff da & 1000°C T 2L ER
L7c#e, v RVT 4 —iETHREIT /X
— &3 (Fig. 1), B BT BVLEE R4 T
I EGARE: 2 Ry o5 5/ N I A=
VURAIFEBLEIZ XY . A Z T MEDTE
WHRRKDIND Z LR 0D,

Kf?ﬂﬂ
i

10 15 20 25 30
26 (degree)

0.168 mm

Intencity (arb. unit)

Figure 1. Powder X-ray diffraction patterns for
thermally untreated (upper) and treated (lower) by
Gandolif method (Mo Ka).

Key Words: Metamict, Fergusonite-(Y), Single-crystal X-ray diffraction
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FIETES T YA 7ROMARNICE T EAF 0%
R R EDT, AZIURIIE (ALK - &0F), S Gk - i

Extra-framework sites of labuntsovite-Mn

from Aris Quarries, Aris, Windhoek, Khomas, Namibia
Yurie Nakamura™®, Kazumasa Sugiyama (Tohoku Univ. IMR),

Toshiro Nagase (Tohoku Univ. Museum)

BL®iIc 7y r7m7v—7IKET
% R I3RS S E Il LSRR S 5 T £
JY VT —bTHY, ¥A T4 b LEBRICHE
REMEM B L CoFI 2R & U523 7
T s, AL OMEAIA < BIEIR 30
oY BHE TN T w3, —kti
A4B4C4Da(Ti,Nb)s(SisO12)s(OH,0)s:nH,0 (A =
Na, K, o, B=K, C = Ba, K, H,0, o, D = Mn*",
Fe?', Mg?", Zn*",0) TR I i, HRELR(2EH
#E C2/m, Cm) % 7= 13X 1ET7 & % (Z2FERE Pbam) D
W % 7R 37 (Chukanov et al. 2002). % 72—
o7 vy 7A4TIE R/ mDOXHEA R
TLORWEEINTEY, 2DXHIBRT TV
Y+ 7D T TR clioE X2 2 5
7o T\ 5135, X ARET I8 I BEEHEL 23
Bl X LT 3. Armbruster et al. (2004) (%
RImONEERT I 7T vy 3 7HICD N
T Ba 7z KL A o v D FRFECH S 2 £ &
oS T 2 Likm L7z, —7F C2/
mOXWNFEERT T 7Y+ 7HICOWT
BEERERFRTH L L LTnD,

“4>[a], labuntsovite-Mn ¥fi i 73 1 VT V> FH AR %

bOFICTET T VY + 7 HDIEYHW
RS 7 7Y 7 RICE T S
DHE L L EHROBRZ HRT 5.
EB X HRETIRE O BIE I % S X AR
WG fRAT 25 [ (Rigaku XtaLAB Synergy-S), 1
EDORE#ALIT 13 SHELXL (Sheldrick, 2015)%
R L 7-.

Keywords: labuntsovite, microporous titanosilicate
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HRrEE HHo¥MHKIZ
Na3z 25K4.12(Mny.70F€0.30)(Tis.090Nb1.01)(S14012)4(O
H,0)s 12H,0 TH 5. Hifd i X st a4 5
B TR EE I HOEBCEL X BLH X e 2
> 72, BEPESMA X ZEEHRE C2/m DX &R
L, BT ERITa=144109 A, b=13.9182 A,
c=7.8214 A, f=117.043°23F b 7=,
Z2[EIHE C2/m OREIEE T VTR T 51
B0, oA+ vy EET S D HA4
MCRMEDFEPHER I N Aozl L &,
STk 7RI =TI BT B ELAE
o 2 1 7 A 1T X D (M, Fe, Mg, Zn)® +
2H,0¢ > 0P +2(Ba, K)* THRIN D Z L2 b,
C ¥4 T H,0 25 100%HETZ2bDL L
72, WELoO#E, TiE Nb S EAET 220
DJ\HEERS A F ML, M2 IZBWTNb DEHH
KIZZNEFNT0%, 184% 7 o7-. T bIC
K 285H3 % B 4 ORI B & 1,
Bl, B2 %4 o HHEERITZNZ N 68.5%,
173%ThHo7z. BY A4 FoHnZicii M2
A+ EERWICEHET 2 No OFENE 2 L
3. Armbruster et al. (2004) 25/% L 7= Bk
EELO7DITIE D A MCREPBTFET
ZRENRD L. SEoFEkT D 4 bR
DA 4 v T100% HE TN TW»B 7201
HEEE b nweEZLNS. Lz T
lemmlenite-labunstovite [&lVA {4 o H [ FH A% %
bOT7 7Y+ 7ATHNITEBE RS
AREEAF W EE R TV 5,
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High-temperature single-crystal X-ray diffraction study of chabazite:

a crystallographic study on dehydration behavior
N. Kawata*, K. Fujiwara, A. Nakatsuka (Sci. Tech. Innov., Yamaguchi Univ.)

1. IXC®IC

AT KIRE AT A O THEWEE
BENZEbLOTD, E— MRV THEEW L L
THIFRESNTWD, Fo, B A A ASH
FleLTHMOLNTEY, \EFH - FREEK
TH U5 9KICE N D TR OBRE
AL LTHIEHINTWS, B4T7A4 hOF
BRES) oA A eI DR E XX, AT
A NTVL—LT—7 « KT« ZHNERGA A
VEDOHMOHBEERRKESBES LTS L
EZzoNb, EDRH, MLNDOKD 1 &R
BAERS A A OFE B E 2 5202 T 5
ZENEETH D, R, KT xR
JiA & OFAERORE EEMDHITIX, Koy
FOBKRFENZFTIRD Z ENARTH D, i
FITFe 2 1%, HRES X SEEMT D 250
LIZIXFIRT 5 2OKG 1 (OW1I~0WS)
& 4 ODTHNEREA A (Cal ~Cad) HF
155 2 & WG L2, KOS TFORiKZES)
& ZIUTEE D HEEZAGIZ OV TIRIF & A EH
BN SITNRN, £ 2 TARIFZEIZIBV T,
KT ORIKRFEZFIRDT-HIZ, &R FIZ
BT D ZEWh A O BAL S X MEERRIT 21T 9

2. SEBR L RAT

AMFFETIE, Bl W N PE O RIRZE W A1 HL
fhdnZ Wz, HifEEE X BREHTERO7Z0
B A A% 0.20 mm OERKIZEETE L 72, MoKa
B0 =0.71069 A) Z v, 4 Bl X FREH
LV 2° <20 < 100°DOFEEE TR IR BT
AT o7, WIEITIXE ST ARAH R E s

Z VN, 100 °C, 200 °C, 250 °C DEIEET
TR ERE 21T > 72, 15 DI EINrRE T
—HZIZHK LT Lp fliiE, WINAHIE, YHEAE
EATo 70, WERELICIEZE~ N v o A
R/ 71 75 5 RADY & -, IR
WU AIEEEN 13, B R = 0.0374
~0.0436, WR=0.0240~0.0294 |2 L 7=,

3. REER

7 — ) TR CTHEEEEE Y — 7K
538 D WIIAHNERG A A 25D T JE
A DR O TALFHRM T E L —
HBTHET, INHETEELY—7 ~DJRT
assignment 22X 7R85, H/N FRIEIZL D
WEREAL AR IR AT o 72, £ DFER. 100
°C 2BV T 4 DDKGT1fE (OW1 - OW2’ -
OW4) & 1 DDORHNERGA A i (Ca3) . 200
°C & 250 °CIZBWTIE 1 D DKL 1/ (OW3)
& 3 ODOIHNERGA A fiF (Ca3 + Cad  Ca5)
DIFEZfER LT, WmEICHE SN=RT
DOFER (Nakatsuka et al., 2007) Z&H T, &
KBNS SH RS, & OW EDKSF
B L& Ca JiE DORZHNERG A A L FDIRBEARAT
PEERE L7z, 100 °C £ TIZIXT OWS BLW
OW3 3 FI35e eIl Bt L. Kk D OW4 43
T HBEES 5, £ Dtk 200 °C £ T, OWI,
OW2 (OW2’), OW4 73 -5 RICiBES 5
N, THEDO—ERT OW3 JEIcBET 5, =
D £ 9 Te KRS L > TRENT 2 ZSHERS;
AFT L OFEMBIAD I LN TE T,
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