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Surface diffusion analysis of hydroxide minerals experiencing dehydration by
quasi-elastic neutron scattering

Takuo Okuchi'*, Yuhei Umeda', Naotaka Tomioka?, Yusuke Seto® and Takeshi Yamada*
(‘Kyoto Univ., 2JJAMSTEC, *Osaka Metro. Univ., *CROSS Tokai)

We previously demonstrated that quasi-elastic neutron scattering is uniquely effective for analyzing hydrogen
dynamics in hydrous minerals. In this study, the method is applied for partially-dehydrated hydroxide minerals at
high temperatures. Defect-related enhancement of surface diffusion of hydrogen is observed, especially in the
partially-dehydrated Mg(OH), which is made of nanometer-sized particles.

RS DG EREE I B LT lE, ERSE &K
FRfEAOBEXIC Lo T, BT LT WIKEFA A v R
BRI w3, —J TEIKEEY DBk
SfROBRICIE, KB O AR Ao Y Fb
DR, RIEERL72KEAF v ObkiER L, kHE
AF Vv OEHTHERBRLAF I 72 (BN EE
BOBR) BB T 220, ZokKFEOXAF I
20k, BOKGRD 7 4 2T 4 7 205l D FH
DK, X OKFEA 4 v OEEB R 7 & ICHE
EH25LEZONIEELBRTH L, Z DR
Wt D 7z i M BELIE SRR ICE R TS

3tk KAIFINETOMFETRLTE LRI,

XA F 17 AR IKEICK BT IRHME
BREL D TRIE & | JHA L B T AL ¥ — DB ED
B LCEHIId 3 2 & C, AKEDRTH 72 221
oA SR BT b 2T 2 R R A O NS,
T DX 5 HELD ZRICHI 2 fEHTIC X b L KBRS
il b R 2 RS, [ PE R WL S 2 B o
%@ o PaEE & BhiE (R Rz Ofe Tko %
EOREIC T B, T 2L 0 ® 2 iRENL. B
Hik e LCTBl2 50D & 225, HItH 07w
HR BB M EEIE R & 1315 5 1 B BUEL D T B3
5, —MIVICIIRE D F D HEWE O FHENC 1 AT
FXVdIEOZ AN —DRENMVETH Y, %
DRI ETHERI YT 2 0B TR
WETHI2#EL < 7%, J-PARCMLF o= 4 v F
— Iy fRAEIERIE 0 8% DNA D PERE % Fo oy icidi D
T LT, COHEHEREL OGN ER I,

EolsziE 2. AW TR %t
BREE R L3 v Mg(OH), &y-Al(OH); %
MR LT, Bko@pcHBld 287 mkED
KA F 17 ADH L RN % & 72, Mg(OH),
BN IZRIEE 0.07 pm ORI 72 RN L 72, —J7
Ty-Al(OH)5 U BHT 12K 100 um FEEE D KT
B3EIR L 72, BBl 2 K A eI T T 5
P X D 10~50 C72 KL CRURF AR L
T, ZNENDEIHI WK Z G EEZ L 72821,
FEE IR & Nz KR O HEBMEBUEL 2 IR S & A
ZCEHIL 72, % OffR, W& & b ICHEPERGEL
BREE DI b, FFiC Mg(OH), D ffh 1 ic
B CTUHBEKET 2 & O B 72 50 O BN & 4B
R oI 23 5Hl S iz, 2o ofERIZ, POk
ToORAEMETOLEDO RO ERICERT 2
KFXAF I 7 ZA0FB L LCTHi—ICERfES
BTENTES, #EHTIZIZ DX S RFKERICH
LLEND ZAF I 7 ROFHZFEL { FEim T
5 e bic, BOKETO XD 7\ Mg(OH), ® &' 4
F I 7 AR oI 5 R 2179 .

HEE - AW IIRHITE (21H04519) DB %
%ZF. J-PARC MLF EHiFf#E (2018L0200) @
—H#E LTifTbivE L7,

[1] Purevjav, Okuchi et al. (2020) IUCrlJ, 7, 370.

[2] Okuchi et al. (2018) J. Appl. Cryst. 51, 1564.
[3] BHPEA (2021) H AL -GS, 63, 129.

Keywords: hydrous minerals, hydrogen dynamics, dehydration,
quasi-elastic neutron scattering.
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Pore size dependence of the rates of water infiltration and air dissolution inside a rock
Tadashi Yokoyama* (Hiroshima Univ.), Satoki Shintaku (Hiroshima Pref. Government), Naoki Nishiyama (AIST)

A E K E O EAEROBESL A B =X
LEEZ D ET, AANEBICKBED L HIZRH
T HDOBFRITIEAR & 70D, HIRFT T, Wikt
BNk, FokE, RN U 258, Mk
& ZERDRIE LTZIRRBIZ 72 5, A A TRITIE—RIC
SFEIFERYA ZXOBIRPAFEL, ENENDOH
A XD KT 72 S HEIEIE, HAaWNE %
IR D R O HE R & HL2 BEH- LT <, ARuf
ZETIE, BASOKDOBRE ED, EDOYA XD
MRS & X 5 2R NEF TR THi7z STV 5 0

Eﬂ“\?’:o

FERIZ HEAFEDIHNOIRD T+ T —X
7u~@%%%wkoﬁﬂ®£@%@#&iﬁ
um~#+ um TH Y, FEK 10 pum ORI H
W s, Zosaoar ofimzfig Tt —r L
THEBAFE L UTo, 3B 2 /KB i I TR
LC—EKEZENTKENL, && &EFBHA
DL TRk oK s (IR 2 K23 72 3
7)) ZRER L, KL 63~100% M CHRHI
L7z, 0, &KEEFFIZHNT, MRERE
DOKOEERE LIz, ZOREITH W TR L
UL T, B0 TS A EZ 0T T, |
TR Z U T, KM U S 4 2 IR o 2%
r&, MFLHTAE (KRKEEDEFEAP) & D
21, AP=2ycosOr (1) OBEREH D (y 1T+
MR, il 0120 SE), Lo T, Bt
BERIZAP % BH-SETC, FBETHLE I
KOBERET D Z LT, KHEBREREEDO KD RN
DL,

FEBROFER, KERLIZLD D & I EDIH
B b & DFEEDREDKN A, KD KT
RIL 63%IZ7 Tz, T D%, BIKDKEFIEHD |
DIDITOIT, FelTHIRIBR AN K Tl 7z S AU Gif

W O Z2 RIS ), B TR
PR & K Tl 72 SAL T B3 BT, [RIBR
DZERD %L, HBOKIZN T v 7Sk
RECAFEIET 2o MO IR D Z2 AN SE ISR T D
B E LT, MEASMOEEROEBFEIENEL D
7o (N1 EREROBERD AL, FT7 v 7 Eh
CZERONIERE S 72D P, FERE LT, MV
B D 2250 E ETRIBR 2 ifidL D K CREL L A ~
DOVEFRIEN LN BRDOEMEE HRE < 2o
EEZLND,

Keywords: Pore size, Infiltration, Entrapped air, Capillary
pressure
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Amorphous nanoparticles: clay minerals?
K. Tsukimura*, K. Manpuku, Y. Miyosi, M. Suzuki, T. Takagi, S. Wada, S

EPERG L L RERE L2 R0RTICH B
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Tab bR IERE R RICHAIT 5
TehBbroi,

A A Y v ORIk B LRI I
HF /Rl 2R (M2), B
HF 7 R B % ORETRE L &k RS 4 13 e
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Inhibition effects of polysaccharides on dolomitization at high temperatures

Yang Wei, Hiromi Konishi*(Department of Geology, Niigata University)

The ‘Dolomite Problem’ is undoubtedly one of the most confusing yet interesting puzzles in geology. As a
common carbonate mineral, dolomite has been abundantly developed in numerous ancient sedimentological and
diagenetic settings, but is rarely deposited in modern marine sedimentary environments, and is hard to synthesize
at low temperatures under seawater conditions in the laboratory. In the available laboratory studies, ordered
dolomite can only be formed by hydrothermal experiments at high temperatures, which suggests that the
dolomite formation is likely a Kkinetically controlled process. Recently, the microbial model for dolomite
formation has been popular. It has been suggested that microbial activity can serve as the key to overcoming
kinetic barriers to promoting dolomite precipitation. However, to date, there are no convincing examples of
microbial dolomites from laboratory work that can be widely accepted.

The effect of dissolved polysaccharides (carboxymethyl cellulose and agar) on dolomite precipitation at
200 °C was investigated in this research and the results of our experiments demonstrate that the transition from
calcite to dolomite is inhibited in polysaccharide-bearing solutions. The decomposition products of
polysaccharides will adsorb onto the reaction interface, and thus prevent dissolution and precipitation
processes. This indicates that microbial activity is not always favorable for dolomite formation in certain

conditions.

Keywords: dolomite problem, polysaccharides, dolomitization
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Contribution of organic molecules in plant opal to silica nanoparticle formation

Nozomu Yamazaki (Hokkaido Univ.), Jun Kawano* (Hokkaido Univ.), Noriaki Ozaki (Akita Pref. Univ.),
Kyoko Miwa (Hokkaido Univ.), Takaya Nagai (Hokkaido Univ.)

[iroic] 4 2RI, SKIERE S Y A
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FCTHEHAZBEVIELCELLEZDDTH 2, K.
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Keyword: plant opal, silicification

*Corresponding author: j-kawano@sci.hokudai.ac.jp

EETIV2BY > vehlET I VBT 7=
B L 72T F PRI &Ee B T %
IIML WG Td BEIT o 72 P RGREHLE
FLLH TR AE 5 8 7 1 B8 (FE-SEM) I X 2 1
RSB AT & b, BEMIRIM T (8
M FT-IR)IC X 0 o3 FHE&E D gl 2 17 - 72,

(R EE] Slpl <7FFFick3> ) A0k
Hicix pH RS B b L ROGIEIR D pH 2% 6~9
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Relationship between morphology and crystal orientation in coccoliths analyzed by
EBSD

Toshihiro Kogure”

! and Masayuki Utsunomiya? (1. Univ. Tokyo, 2. GSJ, AIST)

Analysis of the relationship between morphology and crystal orientation in coccoliths, calcified scales formed by

coccolithophores, is important to discuss their biomineralization process and evolutional history as a nannofossil.

Previously we demonstrated that electron back-scattered diffraction (EBSD) with high-resolution scanning electron

microscopy (SEM) was effective for the analysis (e.g., Saruwatari et al., 2006). In the present study, we applied this

technique to placolith-type hetero coccoliths of Umbilicosphaera species including extinct and extant ones. It was

found that extant U. sibogae and U. foliosa have similar crystal orientation of calcite (V-unit) forming the distal

shield but extinct U. patera which is considered as their most recent ancestor definitely has different orientation.

Hiffg ot 77 v 7 v v T 5 RS Z O
fazmic o £ 2 EEEum ® 2 2 ) & (coccolith,
) 3. BRE RN (base plate) & % O JEFHICTE
R E NG D T ARG O S ., BICHRE
Bhex b o T3, ZOREL TG L oA
& DRERIX. ARSI L L T oS BEEREE
it e LToaa ) 2oL RFEEZRL % 7-
DO REREEZOND, URiFAlZaa ) R
DIYRE & i T 0L & ORAGR & T3 % 7201 SEM
WO E T TELELIET (EBSD) T AAE R TH 5
& %7~ L 7z (Saruwatari etal., 2006), % D% EBSD I

w7 L%k iRl o R TR Rk & L TR
CER L7z, 20X ey s BTG~ DG
Hizbth Roniav, SEOHFIECIEMGE
Umbilicosphaera J& D LR HEIH 78 - 72 18R ©
k% b 2B a3 ) Ao nT, Z O % i
JK9 5 A (V-unit) OFSEIILZRE L. 2 DT
L ORfRPHEB D AERICOVWTERE L %,

Ak A v FEECTRINE NG IKEK)E =2 T
DL OPDOfFHEDP LFRINE N/e a3 ) 2T,
KICHTEL X ¢RI % . Au-Pd JR%Z JERL L 72<001>

Keywords: coccolith, calcite, crystal orientation, EBSD
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Tfro Y a v EMREICHT L, 2R —F v
J% JER L C SEM-EBSD S #Ticfit L 72, SEM 1%
cold-FE & f-#i % b -2 Hitachi S-4500 T, = fE{RE
DIZREBISE X 2kV CTfT\>, EBSD #IE 1L 20kV T
{772 > 72, EBSD »¥& — ¥ |% Noran PhaselD % Hi
WTELEK L. Z DT I BED 7 r 7T 4

(Kogure, 2003) T{T7x o 7z, fkica 2 ) 2% ¥
SRS 277 DRGSR ITALAS 2 2 ) R D HRL
ICOWTHIRTH % GE L T, Eficxts 3 =
2 Y ZADMHE % Excel D Solver THIE L THEAL T
fir ZfHIE L 72,

T0MHER D BRI T 5 72 2 2 Y 20 F5 itk
I ~03um FRE DK E X TH 3 25, Holi 7 ohr
{7 FT % 38~ LA T BT 25107 AT RE 7% EBSD ¥
R—vERGT LB TER, ZOER, BlAE
D U. sibogae & U. foliosa Tl¥% DERED 575
DR > T 2M3IEFR— DGR T E D —
Ti. 2D 20ICibIFEWHIEHE & F 2 50 D
T D U. patera TIXHEMH Z 53 2 {104} H O
25 10°FRE/NE K 7o Th Y, JEREN RV O F
KemoTnaZ LML T,
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Solubility of calcium carbonate hemihydrate
: Implication for prediction of water chemistry of alkaline lakes

Mai Suyama*, Keisuke Fukushi, Takuma Kitazima (Kanazawa Univ.)
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YA, TI7TFA b, NT T4, EBKKES
N Y LADE) AL Fuhary 4 b (MHC,
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DGICHFEL TV B UMD D 2VE 2 HEE T
LT EMWTE DL, I TR CCHH DiRfE
EAEBRWICHO»ICT 22 2 HNE T 5,

Zou et al. (2019) 1% CaCl,, MgCl,, Na,CO3i&
WERAET 5L 60 srAifRT CCHH 23R L 2
REEILANIC MHC ~ L §isf5 32 2 & R L T 5,
4 o PRI ClX. FIEIARSFIC X o C
CCHH 0ZEHENE R 2 2 L BMEEE iz, &
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ERC L 25°CCHIFR L 72, HEERIRERY 60 40 CTRHEE L
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R IIpHZ HIE L 7212, JEE@EIC X b [ERE &
WAHIC B L 720 A IR R X AR 04 1 2> 1
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RCRIEEBREZIT o728y F I FEICE - T
WELDDHESTWAENLDLHBZ1ETTH S,
B\ A1 7 85 OB AT e VAR 28 - UT 1) 2
SHBE. A A VIEBEIRLT TR B I mEy S
(Fukushi and Matsumiya, 2018), 4=pk#)ic CCHH
DRDO NNy FOHRTH 44 ViEEBEDOK
WEEORE 2 CCHH DRMER4 KL <
WA HREEDR BV, T DA F ViEER» O H
WL 7~ AR RS 12 ACC OAMRER L D /N X
{.MHC kb dRKEWn®, Zouetal. (2019)IC
T RO ON-LEMFBLE DHFMT 2,

Z N % <ic, Fukushi and Matsumiya (2018) (%
TAHYMOKG R MHC 38fIL Cwa Z b %
OIS LTz, BRODR LT AR VMDA A v
EEEO TR MHC OB L —B(L T\ 2523,
MHC DO®EE LY eemWnwA 4 viEER-7.00
fEIic b KE T — 2 HEDMERTE 2, ZOTF— X
BEIIAERCRkD 72 CCHH DBMRELIZL AL
—¥3 5, wxic, CCHH % MHC &Hicrmrn
AVMOKEGZHEL T3 EERRBEHIL
v LTHLAREERE T b D,

Keywords: Calcium carbonate hemihydrate, precursor, solubility, lon activity products, alkaline lakes
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REERATHEKT 5 vaterite DFE R F RIS
Bz CEK - Beff) , AR (GROK - BeBl), JKiG5a GRK - BeEd)
gnAEA (ROK - Bek) |, ANEmdE (ROK - BeBd)
Crystallographic characteristics of vaterite in fish otolith
Gen Takahashi (Univ. Tokyo, Sci) *, Taiga Okumura (Univ. Tokyo, Sci), Takayoshi Nagaya (Univ. Tokyo, Sci)
Michio Suzuki (Univ. Tokyo, Agri.) and Toshihiro Kogure (Univ. Tokyo, Sci)

Bony fishes have three kinds of otoliths, and generally they adopt different crystal polymorphs: lapillus and saggita

adopt aragonite, and asteriscus adopts vaterite. Otolithic vaterite was analyzed mineralogically and compared with

synthesized ones. There was no significant difference between them in the XRD peak positions and phase transition

temperature measured by TG-DTA. Moreover, EBSD and TEM analyses revealed similar crystallographic aspects:

mosaic-like crystallographic feature and preferential crystal growth along the ai-axes.

— AR E RIS . REA, Ba s
RTINS 3RO A0 0 505, A & REATT
aragonite, ZAfRAIT vaterite &V L HITHRR D
fmEaE b oI ALV, LinL, BIKA TH
ZEFD vaterite WIZL S I, £ D% b EEITAT
TE LT DRI D0 > T2, ABFFETIELE
WAIZBT 2 vaterite DIZHAENE 2 AT 5 725,
Z O hh FHIRHE & i~ T,

AEHZIZ AT LT W f(Carassius auratus)
DERAZAE U F o 720 BRI ARk
7= vaterite DO HITo 7=, T D=0 D
vaterite OA#IE|Z 1L Kamhi (1963)I2 & % 2 f i

(P63/mmc,a=4.13,c=849A) &\ 7=, 7,
ZNHORBOBR X AT (XRD) & HAEHE
ST (TG-DTA) % % L7, 2R D vaterite D
XRD (28 % =7 (L#ES° TG-DTA (2B 5%
calcite ~ D AR IR B 1L AL M) IC A R S iz
vaterite & FLIEVIR DN 0T, BEOE
WA RO EZ LT 03(X 1), Z0
ME %G e CHA Z/ER L RS L S
Bl N OVE R ITEGELEDT (EBSD) (2 XK 5
FAEZIToTe & T A RO RIRA Z AT
% vaterite [ZFO S BEPIRICIHR L, 2O

Keywords: biomineralization, calcium carbonate, vaterite, otolith
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J7 34 vaterite D @i BliOONE D TH D LD

RN AL LTz, £72 Z 0GR ofEE x> L3
D ai WO TR S T2 10pum FEEED R A A

NZE S THERENTWD Z ERbho72(K 2),
IHIT,ZD AL DO—FRNG FIBIZ K- TH

WO AR L TEM B8 21T o728 25,05

~3um FREDOIEO/NRIFIZ X > TR B 7z

KON BRI DR STV D Z &M

LT 0T, T D DR Z BEERIZ AR S L

7o FARIR O vaterite & B L2 & 2 A, KidhDS a4

il 5 1A~ R 2 AOIORE OB YA U A IE T

oD RMAEE L TRY | R & W) BLR T,
SR RS D vaterite X IVE &Y OfE AL

FHIRHEICHE > TR L TV D £ & 2 BTz,

()X 1: &fRERADONHT R
(X 2: 2R AEFDOEBSD v v B 7
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BIF ICET 325744 MIFROBMNA > 71— 2>

Organic matter inclusions in magnetite crystals from BIF

EHELS - NPEEE GRS AEE )

Tatsuro Manabe and Hiromi Konishi (Niigata University)

TR ERHLPR (banded iron formation, BIF) (29
%, AO8E ST EIEL, AL O R T
BOSIZ RO AR LT RIREME D D . BIF RO %
Wik HZElE, BIF O A~OMAEMDIEE DR S-
PR 59X CEETHD. R TIIMET 7V H
Barberton Supergroup, Moodies Group (~3.2 Ga) |2
PET % BIF BB Z1TV, ~ 7 R AN KN
(ZHDIDAEBEY DT aAT 77

BIELLT- BIF fFEEREHI S U D~ NI 7 AL, <
THEAN, ~vEAN, 7= A OSBRI A
Y%L TS, BIED~ T RFARNEIEZER
732<, SEM-EDS ST k0l — R 8t E
ni.

YT XBANDAT DGR RDT L AT MV,
T FBANDNSURITINZ, 72UNARTAR, By
fELT- A DR 5%, AT First
order region (1100-1800 cm™) (2 T, 1340 cm™ O
X R(D1 band) 28 1575 ecm™ D/3FK (G) KD/hE

Keywords: BIF, magnetite, organic matter, Raman spectroscopy
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VRIS B R 0D 2r s = %2 green schist facies LA
ToOREWICHABNS [2,3]. DI, G/3URIHL,
1440, 1200 cm™ DR RAKRELABIL, FRIPED
ALK FZ TR L TODIEARIET S [3]. 1440 cm™
DI/RRPPB)REEIZ, 875 cm™ DXV REH5
A, ZHUFUNRE ORELE [N(CHs)s] 279 lREME
2% %. Second order region (2200-3400 cm™) | H
— DT =R RELTHLI, ERAROA Y
DFHEZE R T T REASDOAT ISHHEIEDIRE
MELTIERLT-ZENE ZHND.

[1] Spétl et al. (1998) A combined petrographic and
Raman spectrometric study, 28, 535-542.

[2] Yui et al. (1996) Journal of Metamorphic Geology,
14, 115-124

[3] Henry et al. (2019) Earth-Science Reviews, 198,
102936.
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Na B#tIC & 5 & o NADEHEREA(L
URE T (HOK - BB, SR G GROK - Bel®), /M B GRK - Ber)

Variation of aragonite axial ratios induced by Na substitution

Taiga Okumura* (Univ. Tokyo Sci.), Michio Suzuki (Univ. Tokyo Agric. Life Sci.),
Toshihiro Kogure (Univ. Tokyo Sci.)

Some biogenic aragonites possess larger axial ratios (a/b and ¢/b) than abiotic counterparts. To verify the hypothesis
that Na* incorporation alters the axial ratios of aragonite, we synthesized aragonites in vitro in the presence of Na™.
The synthetic aragonites were obtained by mixing MgCl,, CaCl,, and Na,COj3 with different concentrations of NaCl.
When the NaCl concentration was lower, aragonites exhibited euhedral columnar shapes and their axial ratios were
comparable with those of abiotic ones. However, in the case of higher NaCl concentrations, synthesized aragonites
became granular and showed higher axial ratios. The axial ratios decreased by heating at 250°C probably by the
diffusion and segregation of Na* from the crystal lattice of aragonite. These synthetic experiments confirmed that
the variation of the axial ratios in biogenic aragonites is caused by the substitution of Ca?" by Na*.

—IH D EVIREIRD & AT, HER I X
Niedbo L IR TFERPRE L 2 L2HH
T %, Pokroy et al. (2007) 13k 4 HFE O Hik
3 MAEEVRED O NG L] B RS

(Pmen) (BT 3 alilie ciilini Rz <. bfh2i
L HRME LT, 722 9 L7ZHEEDIE W DINEL
WHEIC X > CET 2 2 &b RNcETh
LHEDTICER ST 28T EARFEKTH 2 &
2 L7z, L2 L Okumuraetal (2018)Tld, FE4
YiREO» ok GV R OAER), PEERED
Higk, wok4d B Bk, KA REO Hik, #
KAERFEO B0 b b A2 W TR IEAEY)
IR ~ B < Wok4E < FRk4E < ke
O Hi D NETEPE (a/b 35 X O ¢/b) B3R E W
ERWIE L7z, TR0 RKIINaDERRL
HES 2 2 o EVEHED b NAICEB T 51
TEBZEAIZ Natic X 3 Ca* D EHAJFINTH
5 LEZ LNz, A TIX, Na @EsiFEo
BT L 2EPD D720, Na 4+ V17
FETICHBNT jnvitro THOLNAZER L., TEAK
SN A OB ER T T~ Tz,

ARERRTIZ, £9 NaCl, MgCl, CaClh %&
LIKIIE & NayCOz KRR & il TG L. 24 IR
MR L 72, MgCl,, CaCly, NayCOs DR
X Z Nz 50, 10, 10mM IFHEL L | NaCl i3 0,
92.4, 462, 667, 1078, 1694, 2310mM O 7 f&E#H
DIRE TR T o Tz T MK EB LT %

J = LT L ER T T 5 Z L O R 1S
72 B3R X #RIEHT (XRD) % Fv TS & 75
fn DG EAH B X UG EBUR FH -~ A E A
% (SEM) T dbTE REBH 5% & MR T % M L 72

XRD DRSS, BONARERIETRTHS
NATHERINTWD Z LRI Nz, SEM
BIZE 21T S L. NaCl REBMRWEH&ES A
DHETH 2R ER L 228, @0iGE IRk D
fEEms o N, T ERD Sl E KD 5 &
NaCl 22 462 mM LA T D& 1R L%k A
DR L FRETH 5722, 667mM LU EDgH
ETRKAE LKA D H C it < iR 3K % 2 o
770 2RO LR L Na &EEICITHEBERRS
N7ze B L 72AG 5% BXUF T 250°C £ THNEL
L. BEXRD ICXWVIRTFEREZIET 2 L. FF
EYNEIRD b N L FAE R EICR 5 72, ks
TR LT 7z Na 25 n8ac X v Bk L. &%
g 2ok Tz E2oh3, Ul k>
IZ, in vitro TOEKFEEED O b EYRIESD o 1
AR SN 2 R e il 2 2 i Natic X 5
Ca¥DEWMMAIRNTH 5 2 LREBINT, 2N
kS BRIOFHEICO WX, Cl O EEITIE
RN Z &2 b ERIEA 4 v L ZEILOEAD
AREMERE 2 b B,

Okumura et al. (2018) On the transition temperature to calcite
and cell lengths for various biogenic aragonites,
Biomineralization 3—10.

Pokroy et al. (2007) Atomic structure of biogenic aragonite.
Chem. Mater. 19, 3244-3251.
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IFIEMREIIC & B F <A R E Mg, Ca?, HCO, RE D E

Precipitation of dolomite induced by halophilic bacteria: influence of Mg*",

Ca?*, and HCO; concentrations

RO CGBR - BeER), /WMEEE* Gik - #)
Maho Hasegawa and Hiromi Konishi* (Niigata University)

RgEEHMo —HEcdH b Fe <4 L
[CaMg(COs),] 1, HWEFROUERELICSL B
ICEES 5. & ZADBIEOHIBRKRERE CIX, B
B T VL3RI e X & v KA e & B T R
LT3, f7, HERKERE O TOEK
BHELW, 20T Fy 7Rk, Fa< A M@
IR T WS, TFE, N7 T U THMICL 5%
KETARREINTHE, ZniE, 2TV 7
DRFEENCEBMIC L o T Ve~ A FMEKD
REINDZLVWIETALTH D,

AWFED HIVIZ, N7 7V TN X 54
TR Z YT, YOREKIGEWEFTN
TV THAMNCEY) Fa~A FBRUWET 20 %
WEES 2 2 L TH 5. LA XV EKE DK
KR TH 5 T L 2 FRE L, KA % HiE
ELTCEBEET o/, AXVFEKFOFE~YA b
b 5B S Wiz H. kuroshimensis, H. profundi &
TN HICRHINTIEWERE 7 D Halobacillus J&
DIFHEMEM R 35 X Y Halomonas meridiana % i\
THEER 2TV, BV OREHESC Mg 86 &2
% GG L 7=

FERFEHIC X 2B 2TV, £ % XRD
TX¥y 772V —vav L7 BEHHKIZAT
HKk%E ==L L, Ca*, Mg?, HCO3 D& A +
VIREZHEL b0 TH L. EBEOWIKEERE
L Mg/Ca=5 IC[EE L 7-.

B L 7= N2 57 U 7% Halobacillus |& 7 T (H.
dabanensi, H. karajensis, H. kuroshimensis, H.
litoralis, H. profundi, H. trueperi , H. yeomjeoni)
B X N Halomonas meridiana T® % . XIAEE L
LT, "7 )T REMOFEREMZHEL, [
U4 CIE L 7=,

2 8 EOIFEMEME O 5 b 7 I3 B B
MERTE, faHEFr~A4 b, 773F4 L,
HMC(High Mg calcite), €/ 4 Fa A+ 4 b
TH5. —F, SNEEBTIIILBHE LR d -
el b, REBIVIGKICIZANZ T T $72
I T )T OREHEEEG T EEZLNS. L
2 L. H yeomjeoni DHam = —DEHKHAZ L <
RIBIEFD DLW D MR CTE b o7, b, K
RTHELE Fr~A ML, Bk XRETicEs
TA—XY v 7R T REPRIB I N2 b0 72
Z & 25, Disordered dolomite TH 5.
A PV DHERR T F 7oA UE, HCO3=50(mM)
2> Ca?t: Mg?*=10:50~20:100(mM)TH %.

Tz, i Ko Tt oftRiHe Mg &8 &
R R o 2 L IBAL 7. H. litoralis 13€ /
ANA P ANTA PSR I NG o7 F
7o H. meridiana DB, oz X H H Mg
GHEIEERE R L2, 20k, kT
HoThH, KRS IETEZ > & AVR
I,

Fa-=
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