Session
2021 Annual Meeting of Japan Association of Mineralogical Sciences (JAMS)

[ Oral presentation | R3: High-pressure science and deep Earth’s material

& Thu. Sep 16, 2021 9:30 AM - 12:15 PM JST | Thu. Sep 16, 2021 12:30 AM - 3:15AM UTC | & Zoom
Session 1
R3: High-pressure science and deep Earth’s material

Chairperson:Takaaki Kawazoe(Hiroshima University), Takeshi Sakai(Ehime University)

[Chairperson]
Takeshi Sakai: R3-01 - R3-07
Takaaki Kawazoe: R3-08 - R3-10

9:30 AM - 9:45 AM JST | 12:30 AM - 12:45 AM UTC

[R3-01] Influence of high oxygen fugacity on melting temperature of wadsleyite

*KAZUTAKA YAMAGUCHI1, Takaaki Kawazoel, Toru Inouel (1. Hiroshima Uni. Advanced Science and
engineering.)

9:45 AM - 10:00 AM JST | 12:45 AM - 1:00 AM UTC
[R3-02] Rheological weakening induced by the olivine-ringwoodite transformation

*Rikuto Hondal, Tomoaki Kubo!, Yuichiro Mori2, Yuta Gotol, Takuya Iwasato3, Yuji Higo*, Masaaki

Miyahara® (1. Kyushu Univ., 2. U. Tokyo, 3. Shin-Nippon Nondestructive Inspection Co., Ltd., 4. JASRI, 5.
Hiroshima Univ.)

10:00 AM - 10:15AM JST | 1:00 AM - 1:15AM UTC

[R3-03] Effect of Al on high pressure hydrous minerals stable under mantle transition zone and
lower mantle conditions

*Akio Ohtal, Toru Inouel, Masamichi Noda®, Sho Kakizawa?!, Takaaki Kawazoel, Tomoko Satol, Toru

Shinmei2, Tetsuo Irifune2, Naoya Sakamoto3, Hisayoshi Yurimoto3 (1. Hiroshima Univ. Adv. Sci. Eng., 2.
Ehime Univ. GRC, 3. Hokkaido Univ. Sci., 4. Hiroshima Univ. Sci.)

10:15AM - 10:30 AM JST | 1:15AM - 1:30 AM UTC
[R3-04] Redetermination of enthalpy of Mg,SiO4 wadsleyite

*Hiroshi Kojitanil, Toru Inoue?, Masamichi Noda?, Masaki Akaogi3 (1. Gakushuin Univ., Sci., 2. Hiroshima
Univ., Advanced Sci. and Eng., 3. Univ. Tokyo, Sci.)

10:30 AM - 10:45 AM JST | 1:30 AM - 1:45AM UTC
[R3-05] Lattice preferred orientation of akimotoite

Longli Guanl, *Daisuke Yamazakil, Noriyoshi Tsujino! (1. IPM, Okayama Univ.)

10:45 AM - 11:00 AM JST | 1:45 AM - 2:00 AM UTC
(5

11:00 AM - 11:15AM JST | 2:00 AM - 2:15 AM UTC
[R3-06] Effect of water on the post-spinel transition in (Mg,Fe),SiO4 system

Yuri SHINODA, *Toru Inouel, Sho KAKIZAWAL, Masamichi NODA3, Takaaki KAWAZOE!, Tomoko SATO?,

Toru SHINMEIZ, Tetsuo IRIFUNEZ (1. Hiroshima Univ. Adv.Sci.Eng., 2. Ehime Univ. GRC, 3. Hiroshima Univ.
Sci.)

11:15AM - 11:30 AM JST | 2:15AM - 2:30 AM UTC
[R3-07] The effect of water on the high-pressure phase transition of pyroxene-garnet system



Session
2021 Annual Meeting of Japan Association of Mineralogical Sciences (JAMS)

*Yasushi Uenol, Toru Inouel, Masamichi Noda2, Sho Kakizawal, Takaaki Kawazoel, Tomoko Satol, Toru

Shinmei3, Tetsuo Irifune3, Koji Ohara® (1. Hiroshima Univ. Adv. Sci. Eng., 2. Hiroshima Univ. Sci., 3. Ehime
Univ. GRC, 4. JASRI)

11:30 AM - 11:45 AM JST | 2:30 AM - 2:45AM UTC
[R3-08] Pressure-induced phase transformation of CoSO,4 - 6H,0 (Moorhouseite) and
determination of crystal structure of a new high-pressure phase

*Zhenghao Zhaol, Kazuma Komatsul, Keishiro Yamashital, Hiroyuki Kagi!, Satoshi Nakano? (1. Uni.
Tokyo Sci., 2. NIMS)

11:45AM - 12:00 PM JST | 2:45 AM - 3:00 AM UTC
[R3-09] Compressibility and blue-shifting OH groups of Mg(OH)F under high pressure

*Xuejing Hel, Hiroyuki Kagil, Kazuki Komatsu!, Satoshi Nakano? (1. UTokyo, 2. NIMS)

12:00 PM - 12:15PM JST | 3:00 AM - 3:15AM UTC
[R3-10] Structure of sodium silicate aqueous solution under high pressure

*Tomoko Satol, Fumiya Noritake?, Akane Yamamoto?, Satoru Urakawa®, Daisuke Wakabayashi?,
Nobumasa Funamori3 (1. Hiroshima Univ., 2. Yamanashi Univ., 3. KEK, 4. Okayama Univ.)



R3-01

TF XU TA S DIERRE

— AR ARG R 22021 FF R - R

IS RITI EBEPEOFE

WA, JIAERE, R UREKR - BedetET)

Influence of high oxygen fugacity on melting temperature of wadsleyite
Kazutaka YAMAGUCHI*, Takaaki KAWAZOE, Toru INOUE

(Advanced Science and Engineering, Hiroshima Univ.)

1. 13C®IC
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BHEHG I N TV 5, 3flio#kA 4 v 23hb -
72 MgO-FeO-Fe;03-Si0; % 13 MgO-FeO-
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32905 Twdb (Sinmyo et al,
2019), L2 L, < v b ViEBE LD v + X
U7 A+ OFEREREICKITT 3ffiok4 4+ v
ThbbEBRSTEORE I NE TITH
RINTWAR, % 2 CTAIFECIE, JIIFHE
SAFTVvEALEREH T Y P LVER
J& EEED v+ XD T A+ ORI MOE
TERBBESEOFE XL PICT 27200
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RES ViR
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DR E 7, HMBEWE L, BRI T
Tyr—¢ b Au TRNVITEAL T,

e FE SRR R R R ERE O H A <
LF T v e AR MAPLE600 % FvCiT-
72 FEBRIZ 16.6 GPa T 1300°C & 1500°C D
FEcxnTh2EiTo7%, b DIREE
N&M% 10 055 30 S RFFL 20 L7z, 8
F7EIZ Re-ReO, Ny 7 7 — & Mo-MoO,
Ny 77 —FHOCTHIEIL 72,

MIGURHE . SEMHE . SB35 X
VEF7Tu—TI~AuT7Fr 74 —%H
VRIS L LR AT L 7z [BUGURE
DOMFEICIE, BT ~ v ik E 7z,

3. R B L UEE

1500°CT Re-ReO, Ny 7 7 —Z 725
S EOEFcaniiirBE sk, —
Ji. Mo-MoO, % Fl\w 7= {KiERMEDEMT
FAGHKREBE IR o7,
(Mgo.0,Feo1):SI04 D ¥ + XV 7 4 b i
K E D E T ICEH W T 2300°CCraRl$ %
(Ohtanietal., 1998), X o TAREEROHERIC
Ho v+ )74 b OIERNEEE 3 &
RO EIC L VB00°C T2 LEZ 5,

Keywords: Wadsleyite, Ferric iron, High oxygen fugacity, Melting temperature
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Rheological weakening induced by the olivine-ringwoodite transformation

R. Honda*!, T. Kubo', Y. Mori?, Y. Goto!, T. Iwasato®, Y. Higo*, M. Miyahara®
(* Kyushu Univ., 2U Tokyo, SHK, *JASRI, °Hiroshima Univ.)
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TR AT EE TH DA, FHERB OB FTILdy
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Keywords: slab weakening, deep earthquake, transformation, in-situ X-ray observation, acoustic emission
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Effect of Al on high pressure hydrous minerals stable

under mantle transition zone and lower mantle conditions
Akio Ohta®, Toru Inoue, Masamichi Noda, Sho Kakizawa, Takaaki Kawazoe, Tomoko Sato (Hiroshima
Univ.), Toru Shinmei, Tetsuo Irifune (Ehime Univ.), Naoya Sakamoto, Hisayoshi Yurimoto (Hokkaido
Univ.)

AIFHERR I KBICEE ST 2 4§
KB D—2THY, AT T DWHRARIC X
> THAICHIBRINF~ G X 1, i o P
BENREICK X B s 52 Cnd, vV b
N D TERESEY) (Zolivine TH 0 . Z DEIE
T & % wadsleyite (Wd) % Uf ringwoodite
(Rw) IT1323wt% b DK EEINE L 2 &
DEBRITHH S 2 ic S, = v b B E 1T
KOEFEE E 2 V152 2 LB ERfMEhTn
% (Inoueetal, 1995) , ITFEX A ¥YEV FE
YR I E/KRwAFE R X 1 (Pearson et al.,
2014) . v v FVERE IR &b RPTT
I AL LT3 2 & AR &, HEER SR
DKDFEMIERILLTETWE, —H. ik
Hiht 7L — PYIEH CMg. Fe. Si ICR\»
T% L FAES 5 I05E - AlDHEIZ A E (APY)
THL7DHEDH Y 7Y v 7ERICED
S o EKEEMINS 2 2 HEELH 5,
7272 L. ALIER O 2B B IE OE W IC X
WRARZZEBNTFREING, 22T, S
&KV BT 2 AIEEEERDEWICD
WTHAS 20T 3 720 EERIIFZE 21T - 72,

5wt e B SR BT 13 BB KA GRC M VA [
KEMEENREFEO~ALF T v el
EIERAEMEEAMHEHAL 2, HREYEICIX
Mg;SiO4-ALOs-H,05% DER L) - KERILY) D
BAEEEZROAIREZE 2 2B O b 0%
HE L7z, EBEM i~y b VB ES
T3 729, 15-20 GPa, 1400 °CICEXE L

72 MIUNGREHI SR, KETE i X
2 FH B 2 S SEPMALIC X 3 AL 24 Ak o I
ExITo 72, REOEKEIF. dLEEKFEIA
AFFEE R IE D SIMS % v CHIlE L 72,

Sl oK X L7285, Wd. phase E.
superhydrous phase B. phase DD SiO, & (3 #)20-
50wt% & R VIR S D AKEDRED
W= bV vy 7 AR EMEITN B Si0E D E
WIC Kk AERH S LEEINS, XoT,
Kakizawa et al. (2018) & U % D FICHIE X 11
T HEHE)E % F € 2 DSI0 R DE W IC X
2=tV vy 2R EERC L., Z OHHIE(E
FHOTEKEDRED Y 21T7- 72,

Sl ofER X, Sit A4 b 26 D §EY) T
ESi* 2 AP+ H O EHSE Z ) 3 »—77,
Sitr 4 b 234 BLALOFEY)TlE T D EKER
FREZ DI W EEHABICOR L TWS, &
DFERIIRAA & v b OEE G
M THhs, 2OLIIC, APTEH DA Y 7
Vv 7 EBIZ6AAIDSIY A P BFEOLAIC
ELT W ERHL 2 o7z, T~V
FBEPIESIY A P BRI TH D T LD,
Si* 2 AP+ H o @E#Ic X &b oE&EKILE
I LTWAAEEERH 5,
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Redetermination of enthalpy of Mg,SiO, wadsleyite

Hiroshi Kojitani” (Sci., Gakushuin Univ.), Toru Inoue, Masamichi Noda (Advanced Sci. and Eng.,

Hiroshima Univ.), Masaki Akaogi (Sci., Univ. Tokyo)

L) O R E T T O R EME % B F
BT 2858, ¥ T AT RALX—0OKE
NEEDDLONZ AL E—=THY, BT
FERRICEAHEREI O Z e —
EICKRELSBEZTLH, v MNVEBE
DOEEERIEH DO —DLEZ LN TNDHY
LT A b (Wd) ® Mg B4 Mg2Sio, Wd
DT X E—fEIL, Akaogietal. (2007) IZ
LW T 2 e —HIEIC L > TEE
WCIRES N TS, LonL, 27 K&
WERAED =D, FHHE N DB S
IIERE R ARMER I DS T, £Z T,
AWFZE CIXHEAEE D MSiOy 7 VAT T
A4~ (Fo) 76 ®EARK S L7z fif e
MQSiOs Wd IZ- DWW T EETE T UsfiR—= o & L
P—HEEITO ZEICEY ., BEOIWT
VENE—DORIE LRI,

BEHIEH D Mg:SiOs Wd 1E, g K%
GRC #EODJIHM < L FT7 o EILEERE
E 2 T, HBEWE OB MgSiO,
Fo % 16 GPa, 1773 K T 1 FE[] 1R EFE. &
WET 5 Z L2 X0 mEARK Lz, X #RIE
PrllE L 7~ IEIC LY . mERI
AEHI WA B CTH D Z L 2R LT, BuE

HENNT A NA_R—F SR B E G 2 L
B OIRIRZAEE ST D720 Ar HAIZX D
NRTY o 7R LTz, $ 3~4 mg O
FIROFRE 2Ly MIELRED, BEdt
DA (RiR) 25 978 K IR T= 7= B it N
DR VRS (2PbO - BoOs) IREEIZIET - ¥A
fRsHtED 2N E—%RHIE LT,

7T EISOBET — X OFEENE
Mg.Si0s Wd D% Fiafg— o Z v B —IZ
141.38+1.13 kJ/mol & RE Xz, AREFFED
HEfE L, Akaogi et al. (2007) @ 142.19+2.65
ki/mol & tb~5 EFZEDFRHENT L T
(ESAPSV/ANEE S e el - NS K NN
#7 0.8 k)/mol /NS, F - HIEBR T4 LA
Tz bz, ZoOfERIZ, MgSios Wd
DREREZEZ BN TV XY TR LF
—HIZOT RPN RLZETHDZ & &m
L. BN E S D Mg,Sio, Wd D il
BE— R EEIIL. kDb DIz ~gk
B ERTHREND,

51 ALK
Akaogi et al. (2007) Phys. Chem. Miner., 34,
169—183.

Keywords: wadsleyite, enthalpy, drop-solution calorimetry, thermodynamics, high-pressure synthesis.
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Lattice preferred orientation of akimotoite
Longli GUAN, Daisuke YAMAZAKI", Noriyoshi TSUJINO (IPM, Okayama Univ.)

22021 ES
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Effect of water on the post-spinel transition in (Mg,Fe),S104 system
Yuri SHINODA, Toru INOUE *, Sho KAKIZAWA, Masamichi NODA, Takaaki KAWAZOE, Tomoko
SATO (Adv. Sci. Eng., Hiroshima Univ.), Toru SHINMEI, Tetsuo IRIFUNE (GRC, Ehime Univ.)

[IZC®IT]

HiBRZESE 660km 1T (3 BHZ 7o MBS O FE AR
B e T 23 H Y, ringwoodite (Rw) 2>
bridgmanite (Brg) & ferropericlase (fPc) ~®
DM TH B KR bR 3R
BRAEEZLNTWS, —J7, Rwiclt 2-
3wt% D D H,0 23 ffuaﬁ*%l_qj CEINESC
EBERBRIICHH S 22 I T T 7228, FERRIC
ZAXEY FUAYHICEK Rw HFER X
n, vV bEREROKDOEERE L 7
-7,

KA+ AR NAVIHEEZER BT 3KD
BT D W T MgSi0s-H0 % THATIZE
23{Thi (Higoetal., 2001) , HEEFETE S 2
EIEANCEEIT 5 2 MG s N, —7,
ZOMIEBIRERICE W TIX Fe O &R H %
DRELS W Z EBRERiE L Twz2d (Tto
and Takahashi, 1989), &iE%5 ¥ CTOHIEE L
fe—7 L 3R M2 ER X 7z (Tshii
etal, 2019), Z® X 9 IC Fe D8 % HERGT
THRHENRTTE T,

L7 o TARMIETIEER F 22/

BRIC BT 2 KOFEICONT [Fel & A
EF %T, T7hbb MgSiOs-FerSi0s k57 %
THLPICT 52 e 2 HWICHEEFEE T
o720 A TR & L T HEKAH X o FfET b
[RIRFICAT o 72,

E3wapes)|

e i e FEBR 13 B R P GRC M VA B K
k?ﬁﬁfﬁ%%ﬁﬁ@v»f?/twﬂ
EER A E (ORANGE-3000 % ("\MAPLE-
600) ZH\WTIT o7, EERSMI1L23.5-
24.3GPa, 1650°C, {RIFRFE L3RR T H - 72,

KR DO HFEYE I IZMgFeD E VL%
%z -4t Ok (Feo,5, 10,20 mol%) %

ESDOETREY) 5> T1DODAUPdH 7 & LI H
A LTz F7287K% TldMgFelt239:1 (Fe 10
mol%) O~ v b AA Y v VHEKD b DI
KIZMg(OH), CEA L, &/KEIX] wt% T
E L CTAuPdH 7 VICE AL 72,
EEFERECII KR EKE N 7 2 % [H
—w VICEA L, [F—ImEE &Mk T
5 X HIC L7z, MRHIEINESEIITE L,
XRD, SEM, EPMAZ% Fi\CEMT %17 > 7=,

R K UEE|
<MK & EKToIE >

23.8 GPa T, Fel0(Mg:Fe=9:1)D kT &
WTHEKEIK & D BrgE RwD HFE A S T
720 L72>L24GPaTlZ, FelodikHcH T
/K CTIEBrgD &, &IKTIIRw & BrgD A7
DA LN, X o TOKDFEIC X Y HEERT
JIH3#902 GPafmi K 72 5 Z L L 2 L T o
72o T DFEFRIIMgSi0si K 77 T D AT 9L
DFER (Higo et al., 2001) & FMMNTH 3,
¥ 72Brgic LB L TRwH Ik 2 4 & C
EEHFARMNTH B,
<K TDFeEIC X 5 i >

K DFEHC BTlE, FeR A 2 21
73, HFICHHERFS ) MK < ttoto z
DGR IZHER DIto and Takahashi (1989) & —
L, Ishiietal.(2019)& (3% 2, Hix 5
MepEE b s,
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The effect of water on the high-pressure phase transition of pyroxene—
garnet system
Yasushi UENO*, Toru INOUE, Masamichi NODA, Sho KAKIZAWA, Takaaki KAWAZOE,

Tomoko SATO (Hiroshima Univ.), Toru SHINMEI, Tetsuo IRIFUNE (Ehime Univ.), Koji OHARA
(JASRI)

2014 MEIZH A Y E Y REAGHTICKKRE
/K ringwoodite 23R 4L, D 7p< &b mAT
HIZiZ~ v FVEBBEIZ 1.5 wt% DK & F
NNTWD Z ERHBMN
2014), BEE TIZ~ > MR OK 6 El%
HD DN T AR VG KT
%< OMEPITONTETZB, EY O 48 %
5%5%5—%7&5%?@%*%#??
DOWFFERERIZZ LW, D72, ABFFET
A -7 af 2 o RIS Té*@
WELHOICT DD EBRIFIE 21T
STz, AT~ Y MVEBRE NS T
B~ RV BEEIZHNT TEE Z % garnet (Gar) -
bridgmanite (Brg) FHIAR IR EZ Y T, KD
RO T T,

i il R R SR R S E R AL E T H
BINE KT MAPLE600 & OVE 1 K% (GRC)
ORANGE3000 Z{Ef L7z, EBREMT, <
v MVERE TEND T~ by EEIC
Y4 5ES 21~26 GPa TITV, HE X
1600°C T E L 72, HFEAELAIE MgSiOs-AlL0;
RTHEAKEGEKRKOREZHE L, I
ALO; BIZHOWTIE, ENEFh 1 aZ A1 b
FLECThA 2 T~ > b Brg MOt~
rLVERE Gar D Al BIZHYST 5052 H
Wiz, HBEWEICITEKTIIT T 208 %,
GARTIXER S - KB LR RIRA %2 v

72 o 7= (Pearson et al.,

7o HEMEIZHWE T 7 ZAD8IT, SPring-
8 BLO4B2 fX%i& D L — — BRI 2
TQ%LKOEWﬁHiMM\HMAXM)

DI EAT ST,

<KDEEE> 23 GPa O EKFE TIX
akimotoite (Ak) + Brg + Gar ® = fi37FCThH -
72728, & /KEEFCIL Brg + Gar © —fH3LAFET
Hole, TOTENBLKDOEEIZLY, Ak-
Brg DFHESBEE R DMEE[ A~ 7 b5 2 &
DL MNT o T,

<Gar OFEK> 7 2a vy REHW-HE
AKEELTITRIZED 1 mPL T CThololod, ﬂ:
SRR LT Trifune et al.(1996) TS S 7k
FELAK — ¥ T ERBAR A 2B 1T T EB N D
RS o 70, —F CRILMIEE AR % iz
G KEREFCIE 10 umfRFE £ THRIRRE L2729

TN
oz

EPMA TEBALFHMR 2 HE LIz, € ORER,

FEATHFZE (151 2.1F Kubo & Akaogi,2000) @ Gar
D ALO; DEWEE LY R £ 2oz,
AFERICONWTIFE R D RET 2D TN D,
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Pressure-induced phase transformation of CoSO4-6H,O (Moorhouseite)
and determination of crystal structure of a new high-pressure phase
Zhenghao Zhao, Kazuki Komatsu, Keishiro Yamashita, Hiroyuki Kagi* (UTokyo), Satoshi Nakano (NIMS)

oK 7 B N I IR ERHE K R o FEAE D3t
HXNTH Y, FEBEAKNYOETE T Toz
oL EET > T WD, EE,
MgSO4- 11H,O & MgS04-7H,0 DK % £ 5
JFEFHRARIRS 2 s & L, EEEREE Tk
L DME T ETRBEK Y AR ENLT 2
EEZLNTWS, L L, fhoREEE KA
VOBEIET TOZEEITITE A ERAHTH
%, RWFFEClE, A ¥ VIEfE < Jahn-Teller %)
BRGSO ER 5 2 DR B B |
CoS04-6H,0 (Moorhouseite) D 5 £ F T D 2
BcEH L 7,

CoSO47H,0 DRUNMEEZ s 2 2 & T
372 CoSO46H0 ¥Rkl 2. HES B D ~
Yy Lneicx 4 7Y FT v EL(DAC)
CHEHALTIEL 72, E#. SEFTomE
X 4Bl FEE% 13 KEK-PF @ BL-18C T{T > 72,
CoS046H,0 Hiffifhadklix 55 °CD CoSOy it
BARIKIEI 2> & G Al & & <572 Bk Ak
B, BN TH 5 90 % & /) — LKA
el b DAC ICH AL THEL 72,
XtaLAB Synergy (Rigaku) % F\»C, =imgef
CHLG R X BREHT R % 1T - 72,

MR X BRIET S % — v 5 5 CoSO4 6H0
% 0.4 ~ 2.3 GPa O JJ#iPH CHIEE 2k
TIEDbrol, T, BoN-EEME
16.4 GPa £ CTHIEL Td A8 % — v DB
B2tz 7e < . mEMIZ Z DE E TLIE
Thotz. WIEE THWET 2 L HEIEMHITED
JEDIFHEAERS (X T H - 72, SRR

Keywords: sulfate hydrates, high pressure, phase transition

BT 5 N7z CoSOsTH,O (Bieberite) k) A 5
BHZ O WWT b RO EEFZ T\, 0.6 ~ 1.9
GPa CT[R—DWE X — v ERTEEMIC
MBS 22 L 8bd o7z,

1.3 GPa CHIE L 7= Hifh ik X fREIHT 7 — £
D OEEEICK Y CoEEMHOR G %
RE L 72, Z DR, AR TR LNEE
HHIARIRE D CoSO45SH,0 TH % T & A3b b
Sl BoNIHEET AL LMK AR —
Zylal—bFLEZA, FRdoBER £
—VERBHETE MK B0 v b [H
UCEEMICAHEES L2 & 28 L7, M1
WWRT X D iC, EEMHDOREE IZ[Co(H0)6) &
[Co(H20)4(SO4)2] D — T #H & BT % [ 4 T
BEnTesh, BE
R E S ) 4
MSO4-5H,O0 (M =
Mg, Mn, Fe, Cu)®D
&Ik o
ERRGE XA

Stkix, KR
WHE CHTET 3
Al BE M2 B B
(Mg, Co)SO4nH>0
£ (Fe, C0)SO; - b

o

o
nHyO 7% & O [l 0Co SO
koS ETco B EEFCHELZ

CoSO, - 5H,0 D i iy 1
. KR IEFER L
7\,

ZEZ S HIC
TIEILELD D,
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Compressibility and blue-shifting OH groups of Mg(OH)F under
high pressure

Xuejing He* (UTokyo), Hiroyuki Kagi (UTokyo), Kazuki Komatsu (UTokyo), Satoshi Nakano
(NIMS)

Fluorine is recycled into the Earth’s mantle together with water mainly through subduction
processes, and most subducted hydrous minerals are not only important water carriers but also fluorine
carriers. Substitution of OH™ by F~ has been found to have significant effects on the pressure response of
O-H:--O hydrogen bonds in hydrous minerals. Magnesium hydroxyfluoride, Mg(OH)F (Pnma, Z = 4),
serves as a good analogue for studying elastic properties and O-H---F hydrogen-bonding behaviors in
hydrous minerals with the diaspore-type structure under high pressure.

In this study, in-situ high-pressure synchrotron X-ray diffraction (XRD) and Fourier transform
infrared absorption spectroscopy (FTIR) measurements have been conducted up to ~20 GPa at room
temperature using diamond anvil cells (DAC), to investigate compressibility and spectroscopic
properties of Mg(OH)F. XRD experiments were conducted in BL18C, PF, KEK, with helium as

transmitting medium. KBr was used as pressure transmitting medium in FTIR spectroscopic

measurements.
XRD results showed no phase transition up to 20.8 e
GPa, the pressure-volume (P-V) correlation was fitted ~_ .
by the second-order Birch-Murnaghan equation of &
state, yielding Ko = 80(2) GPa, K; = 4.0 (fixed), Vo = 5 Re30
145.2(3) A3. In accordance with other isostructural S -
compounds crystallizing in the diaspore-type structure, %
higher contraction occurs along the ¢ axis of Mg(OH)F. = 3550
In the infrared absorption spectra, six bands were N

observed at 730 (v1), 851 (v2), 944 (v3), 3537 (v4), 3641 0 2 3 @ & 1012 14 16 18 20 22
] Pressure (GPa)
(vs), and 3680 cm™! (vg), with vi, v2, and v; related to ) i
Figure 1  Pressure dependence of O-H stretching
libration modes and vs, vs, and vs assignable to O-H  mode frequencies of Mg(OH)F up to 19.8 GPa
stretching modes. Positive pressure dependences were observed for v4 (1.56 cm'/GPa), vs (0.67 cm
1/GPa), and vs (2.85 cm’'/GPa) up to 19.8 GPa, which indicates that the O-H-+-F hydrogen-bond does
not strengthen under compression (Fig. 1). According to previously published structure data obtained
from XRD and neutron diffraction experiments, this phenomenon might be resulted from the fact that
the O-H---F hydrogen bond in Mg(OH)F is bent, weak, and far from symmetrization under ambient

condition compared with a-AIOOH, a-FeOOH, and a-MnOOH.

Keywords: magnesium hydroxyfluoride, high pressure, diamond anvil cell, X-ray diffraction, infrared spectroscopy
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Structure of sodium silicate aqueous solution under high pressure
Tomoko Sato”, Akane Yamamoto (Hiroshima Univ.), Fumiya Noritake (Yamanashi Univ.), Satoru
Urakawa (Okayama Univ.), Daisuke Wakabayashi, and Nobumasa Funamori (KEK)

(XL &HIZ]

KT A RN IR, B 2 EEE S L
IC7 B &Gk~ = L FED X237 < 7
D BEEFRAE S OB —H & 7o TIFET
LT EPHLNTWS GRS [1]. A
W Tid. F MU v A7 A BRE—KFRE Ok
HTTA) KOO TOFEEEETICEITSX
BUNABGEL - [HTEE B X O B 2R 2
2L —3 3 vEEML T KT A BEREKD
BRI IC B T S0 BB S
MPICT B & mAAT,

[EE - §1%]
XAR/NABCEL - [BHTEIE < I3RS o &
ABET + Vv LKER OkA 7 2) 32
Bl LTHW2, #lk I F X % Na,0-2.2Si0--
9.5H,0. SiO/H,0FE L~ 023 TH o 72, &
I AV F — AR RIS HA - Photon Factory D
BL-18CICBWT, XA¥YEVFT vELE
N ENAEELFEEE 2 v T 4 v 721 W T
i - 20GPaE TOME Z FEMEL 72, A T
HHETICE T 3 EmQfEK (Q<~17A1) T
[ 47 #HI5E B AR-NEIAIC B W TIT o 72,
STEAO¥y I 2L —vavit,
Mahadevan 5 IC K D Ie L I N/=FK T Vv %
LETNBIEHCTITo 72, ROFRTHUL
#7200001 & L 7z, Na/Sitbi3 56k & [FIFLE IC
LY. EEE (SIO/H0E L~ 0.30) DK
H T ACDWTIHEE (<0.3GPa) B LU
J£ (9.1GPa) Z&fFT. KB (SiO/H0%E v
F~0.10,0.06) TIEIESM D A TEHEZHE

it L7z,

[(#BREERE]
XER/NABLEL « [T -8 & — v icid, SB[l
' — 2 (FSDP) 23Q=22A it iciZ s iz
DI Z . Q=0.6A T ICFEEIN 72 v — 7 23
RO N7 FSDPIZES) & & b I HEHIC = QM
Iy 7 b LA, Qe — 271, 4~8GPaf}
ECEAMICY 7 T EREERL, ¥ —
JBEITES L & DI L7z, FIL <4
~8GPa THAHRICHENR RO, ZOFEN
I IC BT S pofEEElsH 2 L
DR R I NG,
DFEINYY T2 —v 3 v Tlk, [RET
X EDBEETHKM L7z ABET =4 v
W EN=NaZ 7 2% —LKITHEEL 721
EOF L NI, ERE OB Y & — v I3 EER
DR — v b HERH & —E L, Q=0.6Aff
MO —7 b I N, KQY — 7 1INa”
7 A X —HNDNa-NatHBH ICHEEK 5 T & 28
MBI ND5, —J7, BETIINaZ 7 A% — 1%
IR L, RQY — Z 1ML 7z, 2hd
EEAER L TN TH 0 | RS R ITE
RAENEICE T EELRME L CHBELT
W LI NS,
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