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[R2-01] Local Structures and Properties of Amorphous Oxides: New Insights
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Keywords : Pair Distribution Function Analysis
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[R2-02] Investigation of conditions for synthesis of chibaite by hydrothermal
experiments
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Keywords : Chibaite. Silica clathrate
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[2] Gies, H., Marler, B. (1992) Zeolites, 12(1), pp. 42-49

[3] N. Tamai et al. (2024) Rad Phys Chem., 218, 111606
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[R2-03] Investigation for the formation conditions of metastable cristobalite
by the flux method

Takehiro Shima', *Kazuki KOMATSU", Hiroyuki Kagi' (1. The University of Tokyo)
Keywords : Cristobalite. Tridymite. Flux method. X-ray diffraction
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DE—IEHIAKEIL. PFEILTF7RADVADSEBERILLIEI U I NNTA MIZFDOER
FHAZIDW TSV IRXHDDBEICHEARTNEVWT D REEINTe DI EIFSEMERT
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[R2-04] Nature of Si-Al disorder in natural and synthetic prehnite
(CarAl5Siz040(0OH),) clarified by multi-nuclear NMR and first-principles

calculation

*Xianyu XUE', Kanzaki Masami’, Jonathan F Stebbins? (1. Okayama Univ. IPM, 2. Stanford
univ.)
Keywords : prehnite. Si-Al disorder. NMR. first-principles calcualtion

Prehnite (Ca,Al,Si3019(0OH),) is a common mineral in low-grade metamorphic rocks. It has
a unique structure consisting of two types of tetrahedral sites, T1 (occupied by equal Si
and Al) with 4 neighboring tetrahedra (i.e., Q4), and T2 (occupied by only Si) linked with 2
neighboring T1 tetrahedra (i.e., QZ) and two AlO4(OH),octahedra. Although previous XRD
and NMR studies (Stebbins, J.F. 1992. MRS Bull., 27, 45) suggested strict Si/Al ordering in

the Q% sites, discrepancies have been noted between experimentally determined phase
boundaries (Liou, JG 1971 Am Mineral 56, 507) and those calculated thermodynamically
(Rose and Bird 1987 ] Petrol 28, 1193), which may indicate Si-Al disorder. We performed

comprehensive 1D and 2D H, 29Si and 2/Al NMR measurements on four prehnite
samples (two natural samples, and two synthetic samples from Liou 1971), as well as

first-principles calculations to clarify the issue. Our high-quality 295i NMR results clearly

revealed the presence of two extra peaks due to Si(Qz) with 2Si0Al and 0Si2Al next-
nearest neighbors (NNN), respectively, in addition to those with 1Si1Al NNN, as are
expected for a fully ordered structure, for all samples. For the two synthetic samples,

significantly greater proportions of extra QZ sites were detected, and an extra peak of
Si(Q4) with 3Si1Al NNN, in addition to Q4 with 2Si2Al NNN as are expected for strict
alternating Si/Al distribution within the Q* chains, were also observed, suggesting the
presence of Al-O-Al and Si-O-Si linkages in the Q4 chains. The occurrence of extra stites,
but not extra Q sites for the two natural samples could be a result of constrained Si-Al
disorder in Q4 sites (under the constraint of alternating Si/Al within a given chain), or Si/Al
disorder associated with domain boundaries. The greater abundances of extra Q2 sites

and an extra Q% site associated with Si-Al short-range disorder within the Q% chains for
the synthetic samples indicate greater structural disorder and higher configurational

entropy than natural samples, likely due to failure to attain equilibrium in the synthesis
experiments. These results may explain the previously reported discrepancies in phase
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boundaries. The observed 'H, 2°Si and 2/Al NMR results were well reproduced by first-
principles calculations.
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KeatiteldBRRICK > TIREONIEZBIEERZFEDV DT, 1954F |(CKeatlic k> TEHRE
N7z(Keat, 1954, Science), XATIIEBAEEH SREINTULSHill etal., 2013, Am.
Min.). BOABERIFERRZF > TVWBS RSN THDSIOMEAENTERHEE L THES
v b7 —U1iEIESpodumeneDEIRZ R DSI0, /AIOMER T L — LT —0 LEKTE
BEZERT 2 T-OMEMEIl e LTHWLWSNTWS,

Noritake and Naito (2023, J. Non-Cryst. Sol.)ICE DK DA TIFAEBRZF £ L Z DI
Nt NERDNGFEETIRY FT—IBEC N, BEBETRICTFHRERINRESNSZE
DOIAERIBIETH 5o

EEEODRERRTIEINFENFESIaL—> a3V TEODRFERROFRADER ZHAT. LWL
DHDORTUIYILETINZH LIFER. =K RT7>vILHEUFGET )L(Feuston and
Garofalini, 1988, J. Chem. Phys ) CHIIIBE DA ERREZBIRT 2 _eHaETHI %
RH LT Fol BRPOBEOBIREID A RIIZEREICDWVWTSI-O-SITHEICEE. H5WLIE
SSIJ T2 —ICEERAMICIRD TWLWB I e DD o7 TDIFE. Libration LV S5Si-0
FEEOERBORT LD DHIEHYEEHNSKRDSNZENMTDSI-OBERIELHRDEVWSER
MEZZ I TRDREEN SEIIND Z e FEINSMiller et al,, 2009, J. Mater.
Sci.; Antao, 2016, Acta Cryst. By LD\LAD S FFHHES I aL—> 3> TIEEEDELS
ICIFB > TH 5T, BMFTDSI-0. Si-SiEEEENA & B ICBEMIIEDFAFRFREZF - T
W7o

KEEDHERTIIF| EHiEKeatite DB DA EEEDRERZ D FIHFEEZBVWTHAZIEL T
BoONTHREHEKRT 3, FHEEZEZBWS-SIZXEEEM @I T5 . TOE—I1
BISREKREENZIZRSNAEVL, LALANSE_RUBE—I%SI-SI-SiCZRIELTWVS
HD. HAIWE RO Y ZICIFEVWD DA XA M) wOICIZELS B >TWVWBRHDICHEEL T
BT ZIT5 . BREDDHIFEDBEKREFEEZIF >TWVWAZehi9h o7 CHIFEERIE
INELSBERVWH. F5THWVWEFADIFD LT EN3eeEME "L TWVWS, AERDELD
“XERERE AT D . B—E—JMNBIXEDEEKREEZIF>TUL\
SIOLZHNEDHERRZ RT & I—MMICIFLibrationNRERE B> TWB, LA LAED
5. EREBICLZDFINES I 2L —2 3 LU ZDERTIEKeatitelc W TIZBEIC
WLTIFEALCKZITOEDLSBWHMENERT Z2HEERELIANIDILEFNZ CICL
TEOHFERENFEIHEL TWS I 2RI IERIES NI
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[R2-06] Thermal expansion behavior of mechanism of kurnakovite
MgB303(0OH)5-5H,0: high-temperature in-situ single crystal synchrotron

radiation X-ray diffraction study

*Kosuke Yamaguchi'!, Atsushi Kyono?, Maity Sumit3, Toshiyuki Sasaki3, Kouhei Ichiyanagi?,
Yuiga Nakamura3 (1. University of Tsukuba, Degree Programs of Life and Earth Sciences, 2.
University of Tsukuba, Faculty of Life and Environmental Sciences, 3. JASRI)

Keywords : Kurnakovite. Dehydrated borate minerals. Single crystal synchrotron XRD.
Crystal water. Thermal expansion

‘Fﬁ?%d’ﬂ@i’aﬁf\%ti, RIORODEFERBRFETHD, 17X, E5IVvIR, #
%MS, MREER, BRERAt, A, By, SMRBEESFTLLFAINTVS. INns
DRIEIBILDZ < LatJ:tE*E’JTEE/m’CHFEﬂ(L, BERELRRKENBIRT S EHAHM5NTL
3. WJiti, + KU TAT\W@iﬁTﬁéborax, NazB405(OH)48H20‘i§/ﬂn'f—_h&—tﬂﬁ7kby
tincalconite, Na;B4O5(OH)43H,ONMBERE I 5. F1o, HF, HRRIFNDILD T LERIEET
& % priceite, Ca,B507(OH)5H,OICHEWT, #I300°CICAiKBEDFEZRER L. 515,
F EUD LRIV D LRI BRI T & S ulexite, NaCaB50g(OH)g'5H,0ICEWVWTH, #Y
100°CICAi7K#ENaCaBsOg(OH)g 3H,0DEFEZHR L, £ DiE@mEEHETICHKINL T

(Yamaguchi et al. 2025 AM in press) .

AMETIE, YT 22T LKRIEIETH Skurnakovite, MgB303(0OH)5-5H,0ICEB L, %
DOFALBADERES LUBRKXANZILZFATZIcZ2BNE LT, BEEDH, &
ex-situTET M ARXIRENIT (XRD) , & SICERIin-situET HEERXRDERM L 7. B4t
FEMARXRDAIE & £ I B min-situl e BEFEEXRDAIZE X, KEK-PFBL8BE—LT 1,
HEELUSPring-8 BLO2B1E—LZAM Y TENENIT L.

Bmex-SitufET M ARXRDDIERH 51, kurnakoviteDRRKIED HIRIFHEERTE T,
140°CTFEEMIC, 700°CTMg,B,05 E REIEMICEL Lo, EiRin-situlgt Y EiE &
XRDD#ERIF, kurnakoviteld120°CE TEAMEFDEHRNRERZTRL, 120°CZBZX D L
3EEEIEI SHICE L LTz, B FOREREIZ0, ¢, bBHDIEIZKE <, FiloARADKEK

BROBEERBMHAESRE SN/, BoraxiCEWLWTHEBE LR EHIChEABADKEES

imj][”k-ck 2 BEAEFOBERMERE TN TULS Z & H 5 (Nishiyasu and Kyono, 2024),
kurnakoviteD B FDIEsRD, KEBERDOEMICER TS EZEZX5N3. R,
kurnakoviteD B FRICIISEEDIER KD EFEE T DD, €D S EMgREFICERL TL
DABBDRERKIT, BERFMDFEICHF ST S transformer H,0 (Schindler and

Hawthorne, 2001) T%H D, D 1BEORERKIIKFEEESDHIHEE LMgRFICERIL T
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LVZ2 Linon-transformer H,O (Schindler and Hawthorne, 2001)T#% 3. JF&ELT 2 EFHID
120°CICBIT 2R RERFORAMRERF O DIER, non-transformer H,OMBEAEFH
TROLBREL TVWBKDFTHo. 4805, BL <BIRENT Snon-transformer H,0
DKZRRFH, FETZHRVBEOERESEMDOHE L #HA LKRRFRIDERAE &
BT LICED, 120°CZBR2RAETIE, KERFEDERIEICHEED, FAOICLIRE
ISk > TIRERKDBIKT 2 e RBENS. LIeh > T, kurnakoviteldnon-transformer
H,ODRRIKIC & o TREKFEMgB305(0H)54H,0 % £ g 2 ETREMED S LAY, ZDREBIE I
FEBICFEWT=®, ERex-SitulgItMARXRDTIFERTZ LN TET RN 27t EEZI LN
5.
S®IE, YTRXITLRVBBIYOBKBOEFEEZREAT 3 L DI, tMORIEGL
MCHEVWTOHBRKEDOREZESD, RUBIBILY C BRKBOBENRERMEZBES ML TV
<.
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[R2-07] Dehydration induced structure and density change of nesquehonite

*Ryo YAMANE"', Hiroshi Sakuma', Kenji Tamura' (1. National Institute for Materials Science)
Keywords : Nesquehonite. dehydration. filler. needle. cement

RRTRFA MMIHIKKRETER T I ZKDKET TR T LTHS (EFER : MgCO53-
3H,0) o KADRRATRFA bI. BEREECENEREDEAED SMgT F > H A
L. REEILT B ETERTIEEISNTWVWB[1], FIL—H1  (MgOH),) & ZEftix
REZRIGEIEZZETHEMRL[2]. MgOH),DRELRIGIE. KRHFDZE{LIRFEDEEL
ICFIADMEST SN TWVWB[3]. €D CORBIERIDERMD—DOTHBIRATHRFA
k DFEAEDEETIZ. CCU (Carbon dioxide Capture and Utilization) FMiDRAFRE WS B
KCTEETHD. CcOFRED—DL LT, RRATHRFA FOFHKRIKICEB LI-EEME
D74 77— LTOMAIND D, RRATHRFA FOFHIREVWSERIKIE. —&BIC. 7
S LTEEMEOKBIREZIEMIE 2 s NTWVS[4]l, TDRO. RATR
FAMET 4 S— LTHETHH. KATHRAER]IIE. MgORN—XDEXY MIT1 53—k
LTHRRTKRFA b ZREL T BILRILDEEZ LIFTHZCICHIILTWS, EOMICH
RIR—CDEEMEDT 4 - LTOMABRTNTWVS, RATHRFA DT«
S LTOFBEZEZSS XA T BiK (18K RIGEERBRIEERIGTH 3. BERS
¥ CORBIT—MIICK S LERBIGE (BR) ZH5H 5. *‘EA7I‘7J7|=4L%§”7&2:“0>'3"><—
T&5X5%[5le —AT. BEMEIIMAMZEZX D EVWSHIRHEET B[6]. AT
& RRTRFTA FDOFKPTD, FRCBEZICEE LTce RRTRFA I~O)$§LEP‘C“
& MgCo3D Ay REY 2 —IILHMgDEAIKFEI L DKEFFEE THREIFN ZR7THICETIL T
W3d (E1) o COESB—HBWVWLIRTDED 12— )ULIEEICENIL oKD FDRKIZ. L
FLIREREBEICT VA LR RAEEZ S (BIZIX[7])e RRTHRFTA FBHEERIC. BiKIC
&Ko TTO—RBTIvIEE—U%RIphaseX (BRHKE) TS vIE—I%ZRIR
WK BRRER IC K 2 D RERMID &L S wigEZ bzl 3, BERICHFREINZI SR
LR RRTHRFA COEBEREERLG EOERMEDIEFEZEATVSH. KR
ISEEEXEET CEEAEZITS T, ENSOERYMZHETETZ2 2 Ro1T

Too BESEXRERTRETIE. oKD phase XICEWTEAWATO—RZVIHREE
LTWa . BEAETIIBRKOEGWIHWL. BRTHEVWEEZ(IHCE 5 2 & H A
L7co HEREBIF. FFALGSEMIC KL ZBKDEREARBRORZI BN S, RAT KT D
BRI DWTERER L 7L\

[1] Ugapeva et al., Minerals 1363 (2023).

[2] Montserrat-Torres. et al., Cement and Concrete Research 189 (2025).

[3] Sodiq et al., Environmental Technology & Innovation 29 (2023).

[4] Sakuma et al, JMPS 120 (2025).
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[5] Taylor et al., Cement and Concrete Research 31 (2001).
[6] Liang et al., Polym. Int. 59 (2010).
[7] Yamane et al., PCCP 25 (2023)
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[R2-08] Thermal decomposition and reversible transition of ulexite
NaCaBgOg(OH)g'5H,0

*Atsushi KYONO!, Kosuke YAMAGUCHIZ, Satoru OKADAZ, Hiroki HASEGAWAZ (1. University of
Tsukuba, Faculty of Life and Environmental Sciences, 2. University of Tsukuba, Degree
Programs in Life and Earth Sciences)

Keywords : ulexite. thermal decomposition. dehydration-dehydroxylation reaction.
rehydration-rehydroxylation reaction. Fundamental Building Blocks

(lEL&iC]

ROBRILY, $5ICKFAR TS, BOREERICEACCIKEBERERIGE 4> THELERE
CTEHHENTWS. LIeh > T, Z0ORAENETEMCHEZEFEZIER TSI L
&, RUBBIHMOER 7O AR TENFIRBICEWTHBO TEETHS. AHAKTIE,

'F7LERI £ LTHISNBulexite (NaCaBsOg(OH)g'5H,0) DEARRIZHESHEILE LTV
Bk - BiKEEEAADSEE (RH=100%) BRIET TOMENELEFANT.

(EE7AE]

sRHIIE, KEAD 7 #)L=7 M BoronfilLEDulexitez ALV, BB Z#MERIEL,
100 mgz BE/\VICANTRAEETRERDH (TG/DTA-7300 ; T d—1>AVIL) %
To7. T5IC, HABZHK50 mgd DRD AT THE2DIFICBL, ERIFN TR N T
ERETIE[MEA L. MEIF1000°CEXTITVL, EKFEISBRO B LEARIITS 7 —
A—ATHRE L. 0%, @IRILF—ILRFAZTERE (KEK) OIS EHEEPFOBLEBIC
BUVTHEHOXIREH (XRD) BIEZSREL. F7z, 100°CTIEREMA L ERHE, B

EXRDEIE (SMART APEX Il ULTRA ; Bruker AXS) %#1To7-.

[(ERCEZE]

TG/DTAR T H & U iBex-situliET EXRDDFER, ulexiteld50°CH 5 169°CDBEK R IGIC
& D NaCaBs0g(OH)g3H,0 D fiiKulexiten e Z{b LTz, £D%, FERBMICHITL, HH
BEKS K UBRKBEREEZET647°CTNaCaB;0qD FKulexite M FER Stz THIC
875°CTCaB,04 & FEMENaB3OsIC R L Tc. AR TIF, HFESEXRDIC & o ThHtKulexite

DERBEX IO TRE L=, BiKulexiteld, ZEREEE P-1, MFEH a=8.686(4)A, b=
10.973(5) A, ¢=6.709(3) A, a=105.463(5)°, B=107.518(5)°, y=79.833(5)°, V=
584.55)A3TH D, CaRFIF8EMIZHEIFL TULEH', NaRFIF6EMIN S 7EMAEILL
fo. Ffo, BiKulexitellH1F 2 RIBEOEREREM (Fundamental Building Blocks ;
FBBs) I&, ulexite®FBBDMEERAZMEIFL TUVz., T5IC, BikulexitehABARICH LT

ZEMICHEELTVWAAEMNTEB INT. &, &b, HRAIITVEBIELYOED FETR
ICEWT, RED () HOFBBOBEEHRA X113 D—EH, BOERICHIRTIRD

(F) HOFBBIC#AIND TFBBMATETILI ZIREL TW3 (Nishiyasu and Kyono,
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2023 ; Kyono and Yamaguchi, 2025) . Ulexite DB RIBIZICH T B FBBOBEHERADE
1bid, ulexiteh ShiKulexite, FiKulexite, & SICHRIECaB,04ICEDET, D TFBB
MEETILL ICRES Szl L. BRKES SUBRKEREEOREERE N TOAYER
JSiE, Bikulexiteld B BEERIE FTIEFES ICulexiteAE R D, BUVWBKMEENDEZR L.
180°CH'5500°CTER CNIFERERIE, HEERET TIIKNERRBS LAR-BILERR
JSIC &K D, ulexiteZlF T4 < borax (Nay,B405(0H)4-8H,0) B ENT=. 600°CTERR S
nicEkKulexited, EEERE T THKNRIGZEI L, ulexiteNXRoTc. —7, 78
CaB,04lF, BRERIET THhulexitellR3 C &b o7, UlexiteDRiKBSH & ORiKEE
EROENEES L, AR ICHASNIFBBABKNKRISICE > TANFENICRDRTE
BulexiteN\EBBRINZ ZZzRLTWVWS. CORBRIF, KHEELGIRKRBIREICE L
T, RUBREIYPOFBBOBBHAIBZICREI DTS Z2RmBLTWVS.

(4> F)r—=>3V]

KDEERMIRKE T, RUBIBHYIOFBBOBERHIBRICELS. K1k, Grew
(2017) MREL IRV EDFBBORERAZZERICANICEVRY 1 VL ORAKTH
%. FBBIE, [93f# (decomposition) 1 15, BIlIRIKEICEITS THE(L
(depolymerization) 1 Zi#¥T, KHEE59 3 E&1t (polymerization) 1 Z#FHL, &
SICHIRRBICE W T OB EBKMNZRDIRYT THiE&R (recrystallization) 1 ICEZ &
AbNn3d. KL, ROBEIYORERAMOEREZRD, RIURYAIIILOFEHPEZ S
SICEBTHESDHDTHS.

Evaporation

56555
iy N

Hydrothermal

chamber

Arc magmatism
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[R2-09] Microbial Carbon Sequestration: Investigating Cyanobacteria-
Mediated Alkalinity and Carbonate Precipitation on Fe- and Mg-Bearing
Substrates

*Veronica Rosa', Sasha Wilson', Maija Rausdepp, Connor Turvey!, Arif Hussein? (1.
University of Alberta)

Keywords : CDR. Cyanobacteria. Applied mineralogy

Storing CO5, as alkalinity by dissolving silicate minerals is the most efficient form of

carbon storage. Cyanobacteria can enhance alkalinity generation if provided with the
correct nutrients to grow. This study investigates the potential for Mg- and Fe-rich
minerals found in mine tailings to encourage alkalinity generation and cyanobacterial
growth, aiming to quantify how Fe- and Mg-rich minerals can impact the growth of
cyanobacterial mats. Eight bench-top experiments were conducted over 24 weeks using
phlogopite (a mica), forsterite (olivine) and tailings from two mines containing up to 32%
tetraferriphlogopite (a Fe-rich variety of phlogopite) and 22% forsterite respectively. Each
substrate was tested under biotic and abiotic conditions. The experiments measured
weekly changes in pH and alkalinity. At the end, aqueous samples were analyzed for
cations and anions using ICP-MS, while solid samples were analyzed for carbonate
content using TOC and TIC methods. Results showed that pH increased with biotic
systems, showing a greater total alkalinity compared to abiotic setups and correlating
with cyanobacterial photosynthesis. Alkalinity measurements indicated that cyanobacteria
enhanced CO, sequestration. Tetraferriphlogopite-rich tailings and phlogopite supported
higher microbial activity than olivine-rich materials. This could be attributed to the higher
availability of Fe as a micronutrient from those mineral substrates. This study
demonstrates that the potential of cyanobacteria to remove CO, from air can be
enhanced in the presence of Fe-rich minerals as a source of micronutrients. These

findings could inform strategies for utilizing a greater range of mine tailings that contain
common minerals, such as micas, for carbon sequestration.
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