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Chloritization and porosity generation at crust-mantle material boundary
Atsushi Okamoto* (Tohoku univ. Env), Ryosuke Oyanagi (Kokushikan Univ.), Kazuki Yoshida (Tohoku Univ. Env)

Chloritization is universal phenomena in various geological settings, including the seafloor alteration of basaltic

crusts and the metasomatic reactions between crust-mantle boundaries. However, the mechanism of its pervasive

alteration mechanism is still unclear. In this study, we report a novel texture of chloritization of pelitic schists in

contact with serpentinite from the Sanbagwa belt, Kanto Mountains. The chloritization proceeds with preserving

the original structures of pelitic schists (bandings) and original shapes of quartz grains. The microscale porosities

were formed at the reaction fronts between chlorite and quartz. We will discuss that mass transport and formation

of porosity during chloritization.

FRUEAALAE R IE, MR S B s 0 H A
IR T 2EEER. Elotd— 2 MUER
DRZARIEH & L THEMICBIZ SN D, LL,
ZBEOILEBI LMD FREAR ED L H 72 R
T3 = A L TIRFAPICHET T 2 ODNTIWVEZIT K
KO TWVRYY, AGEHETIE, =HINERA
BAA L Ofl DI EE T DUERUE R L TR Fa D
WU R ET DRIEA O R ERE TS, T

FATA ML LT O AERCaE R ElRE RS

ORI, TEECERINC N VBT A b —RRIER T
A, RERSMICHRIEASEDRTERL TWD
(Okamoto et al., 2021). HiIE X, AR
STWNDHZ LMD, RCEEUE & T DIk L
T, BB ITIRE A S ERICE (L L TV 5,
N ANTG AT L | RREAEER X MgO
& Hao0 23RS Z 4. Si02, NagO, K20 72 E0NE
L. AlO3=<° TiO2 (FEE SN TWD Z &2
Mol BEENZ LI, ZORBAEITS T
T 7 A bR EDIPRE RS OMEAZTERITFE LT

-
—

BO, o, JBHICEI-oTUT Al 22L& 0
UM THDLHAIRI T TH-> THZTDOIREE L
IR0 R L OBHSIS B ET L TN D, PE
Ko, FFTEIAER FEAOLAT—0 0
FOGHIEE Y | B RA | ARDNEIZ B HE A |
7727774 M, FEFA N, TREA R L
TG E TS TWALZ DR LNE o7,
BT —~ A7 X CT O LY.,
1 L RRIEA OB FUT IR 2R 7 BNIFEEL T
BY, KIS7wrr NTERER LD bR
—LEBNEIT L TVWD I AR LTS,
HTIX, BB RE b Lo, FEE.
TLRBE), ZERIERE B DT A T = R L% i
THTETHD.

235 3k
Okamoto, A. et al. (2021) Com. Earth . Env., 2,151

Keywords: Chloritization, Porosity, Serpentinite, Sanbagawa belt, Mass transfer

* Atsushi Okamoto: atsushi.okamoto.d4@tohoku.ac.jp

@Japan Association of Mineralogical Sciences.
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Numerical modelling of ion exchange reactions in sedimentary rocks and
its application to natural systems
T. Abe* (JAEA), E. Ishii (JAEA)

DsiE A

Abstract: lon exchange reactions in sedimentary rocks at Horonobe were numerically investigated. In order to
simulate complex exchange reactions during freshening process of fossil seawater, active fraction model was
adopted. Our calculation revealed Na-desorption and Ca-adsorption will occur when exchange parameters of the
rocks are assumed to be those of soils. This result is consistent with observed depth profile of bulk composition.

I U ®IZ Introduction BatERg A A ARk &R D 7=, FHEIZ 1T PHREEQC

— W PESEBEIEN) - U PEBEZEY) DALy, COL HIT (Parkhurst&Appelo, 2013; 25 degC, phreeqc.dat;
B E S, HTNEREEO TR HIC &7 v ek /EH T EAT I 13955E Debye-  1able L Exchanee "tarameters
@ﬁ%ﬁigf%b,%ﬁgiﬁmﬁ%ﬁﬁ%% Hiickel 20) 24T L7z, et
WT Forward 727 70 —F il BT d. KFEER PEEEHIE, U F N 05 03
TV, dbdEEACE R AL s 2 PE 3 D IR AE R & k) —JERAZHE L - 07
QICEME LA A RBRISORMET ML, T, HREBELEL @t s ol
INETITEONTEEER BRI OWTEHRET 5. MRME. (Table 1)& L7=. Mg’ 0.6

WRAEHE FAKD Tl Appelo (1994). “phreeqe.dat
HARA A R4 X 102 &2~ 5puld (I L DTk
UV LTRSS 2 28 /G A A AL D22 &
Fig. 1a (27”9, A RIOFERE S TlE, NaX OB
RAIRT &, CaX2 DEINA R BT, T DR
X, "=V 7 ar7o VIR0 > b, &
F R TR B AL D FEXT 72 NazO/Ales 1£ET

A F VR D ERAL Active fraction model
WRIEVE S 1T IR AKIZ & DA ARTEW I L &2 #%
B LT\ 5 (e.g., Mochizuki&Ishii, 2022). ASHF5E
(X, ZHUTHE D A ARG R % Na-K-Ca-
Mg-H-X (X 133V 7 Fm) & fL72 L, Active fraction
model (Appelo, 1994)Z £ L THEFT 2o T\ %
A F MO A X EEL &, HEHO Y

@Japan Association of Mineralogical Sciences.

BOG L B ONFHTERL K (ZLLTF O K5
\ZEIT D (e.g., Sposito, 1984; Stumm, 1992).

H' + X = HX, Kp*? = Kyi"-exp (F* wo/RT)
F: 77 77—, yo HLEDOHERT %
MV, Ry RUIRTERL, T MaRHREE, Ku™: B0 S E 4L
Z Z T constant capacitance model (Schindler&
Stumm, 1987)% @ H 35 &,

log K = log Ky'™ + [-F?/(xce* RT+1n10)]{X"}

= log Ku™ + op* fis - (1)

(X XV A MBRE, ket HAF YU H R
(DI, (X3OFEE an & L, (X} % fit = (1-Bux)
VTl (Bux 1 EEXH O HX EA5FE) L TN D,
MW%AUD%TWﬁﬁJ Ion exchange isotherm

BETEAFE TS S 0T DIRAE O 1 R KK %
(FALIED, 2007) % VT, PeuH Liafe ARk

FE KO ZFHE L, SFEBILRIC & 542

(equivalent fraction)

o o o o
=

Composition of exchangeable cation
N

(Seawater) ¥

CaO/ALO; _E5H- & MR IT RS BEfRIC

(Fig. 1b, 7 — X 1TAH1FD>, 2007). 54, @%ﬁw
BiA A &3 v 7 iRk E BT T 5T VA2 AE

% U C RGBS 21T\, A A R HRREIZ D
WTEEMIZERT D.

(@) Flushing by 5put4
-8-NaX  —— CaX2

e
>

-o- KX —— MgX2
- HX

(b) [Na20/A203 ——Gao/AZ03
Wij

NaOIALO,  @g o P

# CaX2

o

w

o0 b ] .
CaO/ALO;

HDB-5

100

LTNA
SN

Bulk composition (mol%/mol%)

o

0

08 0.85 09

Na/ZBCin solutlon

(equivalent fraction)

0.95 0 200 300

Depth (m)
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1c020 Sputa

1Fresh water)

Figure 1. (a) Composition of exchangeable cation during
freshening process of fossil seawater. BC: base cation (=Na*,
K*, Ca?", Mg?"); 1c020: HDB-1, water extracted from boring
core by squeezing (4~70 MPa), lot# = 20 (702 m); Spul4:
HDB-5, water obtained by pump systems, lot# = 1-4 (167 m)

(b) Depth profile of bulk composition.

Keywords: diagenesis, ion exchange reaction, surface complexation modelling, ion exchange isotherm

*Corresponding author: abe.takeyasu@jaea.go.jp
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Hyalite-like spherules produced from silica-saturated hydrothermal fluid

Hiroshi ISOBE* (Fac. Adv. Sci. Tech., Kumamoto Univ.) and Shosei IEDA (Fac. Sci., Kumamoto Univ. pres. add.
Yatsushiro 6th Junior High School)

Hyalite is a clear amorphous hydrous silica with spherical or conchoidal shape related to volcanic fluids. In this
study, hydrothermal reaction of powdered andesite with silica-saturated fluid at 250°C produced clear spherules of
pure SiO; with quite a similar shape and texture to natural hyalite.

FLSHIZ EiFA (hyalite) 1%, SARERE 7~
IHEFERE U B (REOA /=) DO L, &
BRE 8 i < Bk xRk o gl 2~ b
DOMFRTH 5D, EfA L, KILUERAES) & B
HWLUTCREHTIZENMbONTWD, EfaD A
TARIZOWTIE, 700CLL B L 72 E R
ZEMIZ S00CLL FDREALZRETH L7 U R
R A PROFHE LT T 5 ERME S
T2 (Florke et al., 1973, 1990) , A% T,
VBT AFIZZIER R E A T K%
EHALTZBUKBEERICEB W TAER L EfiA
B ) BRIAIZOWTHRET 5,

EER ML 4mm, NEE 2mm, &S 100mm OV
UBTTTRAEI, BEIMAR S0mg % JEEHK
10mm |2, & O _EEIZL LA AR 200mg % 57 S
9 50mm & 725 K5 Az, iR CREHY R D22
BRzam7=d &5, A4 AZHKZK 40mg Nz 7=
%, 7 A% EEHK 10mm (22U B 7 — L %&dh
bimaEPA U CTEA LT,

AEEE A LT U T T AE % EELC
A F AR & SLITE AL, fERAF T 4R )E
A 250°CITMEN L, 8 IR FF LT, RS
1 b TERFA DL FHIEE L TV 5720,
IO T EEBRIRE L VIRV, 2oz, T
T 97T AENOFARIZIL 2 A D DO R AFTE
LTWzEBRXBND, 72721, IR DOHEE
IR TH 5, EEE, B L 72508 2 L B
85, AT TERMEE, X SREIPTEEE S TR LT,

BRRUVOEE LA REIers L THEY
HEvatfbL TRy, ZRBIERKL TV, &
R OZERER I, 1 2R d &9 ICIEAER

Keywords: hyalite, hydrothermal fluid, amorphous silica, andesite,

*Corresponding author: isobe_hrs@kumamoto-u.ac.jp

SOum DY TH 7 AR EHF OB S HAFAE
LTwW=,

R O RIS T R, B 1 omm

EAE TIHMERZE (M2) T, Zhbokit
OFMBUTIZITHE R Si0, THHoT2, ZHHRIT
DRk, FEIE, RIRDOERMAITmD TV &5
ZHND, RAEBRICEBWT, £250C L) L
FMEIR OBUKEREICB W CEHRAKEDO > U Bk
TR SN D Z LR E T,

X 1

%] 2

EAE MBS E, MIE 0.2mm
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Eftects of silica on iron partitioning and H, generation during serpentinization
Shuhei Tanaka* (Tohoku univ. Env), Atsushi Okamoto (Tohoku univ. Env.), Kazuki Yoshida (Tohoku Univ. Env),
Niwa Yasuhiro (IMSS, KEK), Masao Kimura (IMSS, KEK), Masaoki Uno (Tohoku univ. Env.), Masakazu Fujii

(NIPR, The Graduate Univ. for Advanced Studies)

Serpentinization of mantle peridotite involves oxidation of Fe and H, production. Mantle peridotite commonly
contains olivine (Ol) and orthopyroxene (Opx), and the reaction pathways and relative rates of serpentinization
largely depend on temperature and local silica activity. However, the effects of silica on iron partitioning and H»
production is still unclear. In this study, we conducted batch type of hydrothermal experiments in the systems of
O1-H>0 and O1-Opx-H,0 at 200-400°C. In the O1-Opx-H,O system, Opx reacted selectively above 300°C, and little
magnetite was produced. Despite the low magnetite production, the H, production rate was comparable to that of
the Ol-H,O system due to the incorporation of Fe’" in serpentine, indicating that silica activity changed the

mechanism of H, generation.

< MVIA D AR DORESCEALRGE,. A
B AE Ok &K OEALIE TG & UK AR
S, DALAEITECOAL AL, BT
FINBRY . ENENO SRR, %7
ISR TR T — I Ve U HIE RO R
ZFHZERMLTWAN, L, v Zn
BEDOE K OKFBAERA~G- 2 DR EITH 68T
7g o TV, RBFFETIE, A B AA(0D)-HzO0
. Ol-E 5#Ef (Opx)-Hz0 SRIZxt LT, {RE
% 200-400°C, W% 24-360 H F THRIMMNZE
b WT7oy FRKEE TR 21T > 70, £,
RO Bl FERC AR D 7o o BAE BT, b5
R IHT. BESIE, X BRI i 21T -
72

Ol-H20 % Tl BEfEOHFZE & [FIEEIZ 300°C T
PR DAERLEN R & 720 | BEERILITERCH
DOHAERE & el L CHEn L7z, £72, Fe3t HEERL
. WERSL OB - TN L TR | Bk
SN Fe3" D ERFARNTHDLZ ENDroT-
(52-68%) ,

X0 U BIEEDOEV Ol-Opx-H20 & Tl

@Japan Association of Mineralogical Sciences.

300°C LA LoD i CIEIE 7 BEA D3RRI SIS
L. WELTIRIZER S e hodz, LL,
Fe3™/Fe tota1=0.1 T 0 Fe3™ DIEIX T TihE
KA E E4, WA T OERD 90%1T Fe3™ T
D ENThoTo, £2, 01-0px-H20 RITH
B KEDERGEE L Ol-H20 R & RIZETH D |
U BT Ko TKFEIAE O BRI DIBEERIE (HEERL
) MBEEREIZED D Z ER ot

DU ITEERD @OV BT FR SR
REZEZI DT80, FedT I Eialca T s L
NI oTo b B2 bID, ARUFFEHE R % LR
DEUKEERICHEA L TEX D &, WEETE T
XA N EETRERE CIERITKENAER S,
BENDIZON TR VIEHLOL—LY T4 M b
KREPERESND EBZ DD,

ZE ik
1 Schwarzenbach et al, 2016, Contrib
Mineral Petrol, 171:5
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S AREE X #% CT Z# ULV fe i R AR 4 & O fiZ B8R
JEFFHL (FREA) . REHEH QLA . ZRIER (SPring-8/JASRI) , MAAF (RILK) |
P GZAnEE R, PEBER BRI 2REZERT) . EAZAER ] (SPring-8/JASRT) . r AR
/K (SPring-8/JASRI)
Microtextures of serpentine veins by high resolution X-ray CT
Satomi Enju” (Ehime Univ.), Junya Matsuno (Ritsumeikan Univ.) Masahiro Yasutake (SPring-8/JASRI), Megumi

Matsumoto (Tohoku Univ.), Akira Tsuchiyama (Ritsumeikan Univ., Guangzhou Inst. Geochem., CAS), Kentaro Uesugi
(SPring-8/JASRI), Akihisa Takeuchi (SPring-8/JASRI)

[izU®»Iic]

IERCA X REDTERL & BUK DTN Z MY K L
BRINBIERE N D120, EDBHEDEKIVETH
2 WERCE R ORERCA IR OB B TE 2 51 D T & 13
VR DR A = ALEHD H Z CTEHETHD,
MERCAARIZFIZ T 2 F = — T 4R chrysotile & UV
IR D polygonal serpentine (PS)72> HAEAK S 415
1], ZHHIEARE A 20-500 nm (| F E ORAIKE S T
& % 7= ¥ FEIAE T BB TEM)IC X 280 it
TH D2, TEM B THW D EE Tl kT
HWUMNESGTE RV, ARBFECIREEA RO FE K
W Z RIS D720, SRR X B CT 2 vz
PO D = oeBlEi 21T o T2,

[ R Ot FiE]

FRBHIREAR IR ISR AT T O JREERCS th ek
AT D, AREHIRIRAIIC ZADTEIBRIRIE
LTHH, #ED TEM BENGHEKM T PS &
chrysotile D& LE=CHE S D AL D BN B2 D =
EBRDNRoTWD, ZOEAEN DD ALK
DELFER Sy % FIB % FIUN T 25%25%30 um 1E E D~
U ARGERE A0 L. CT R FEREITo 72,

oy FRREWRIN X AR CT F2BRIT RIS i %
SPring-8 BL47XU (2 TIT> 72, fRICHW =X
JLF—1E 7.35 keV THEEEIT 1800 KL TH -7,
FRERRHERIZ 2x2x2 D=2 VB A L7=D b
(YA X:27.6nm), FEFHIHOBRN =T
BRD yz [ EWATE 2D X I ICEHRSE TG,
FAAREIZE - T 21T o 72 (),

[#E#]

CT & Tl LB RN (EAREL 100 nm) PS (3%
< DEGY Tl # DOFEEEDEFER 2 BIELTE 12D,
A EAEL 10nm) Bl L 72 chrysotile (22T
IFARZL O TIHERI OfS &h & B 2 ik A 5
N7 b DD, —MRERER T H DB Tl

Key words: serpentine, X-ray CT, chrysotile, polygonal serpentine
*Corresponding author: enju.satomi.vd@ehime-u.ac.jp

eI A BN TR DA & D AR T 72,
MRHERIESCA DTERELEL M 2> B EHI =2 D

FIRIC BT E 5, PS 2% < & A yz N T
TN T XL TH B D%\ region 1,
chrysotile %% < & AIEIFE z #7AICEL A LTV D
region 2, chrysotile 7> 572 V) y Bl /7 [ 258V AL ] %2
R region 3, ZAUD ZHEIRIT yz M EATIC R
ZJIRAY D | Wil LE AL E L region 1 & region2 (A
IRBIZE T AT DL TN T BRI A ) o
IZJE & 800 nm 1F & DJFEWEIR D region 3 I21T & F
A7z region 1 & 2 OHJEH) B 78 - THTZ(X),
Region 3 D5 B> CTHRRBAN A LI, —
HSCIXFRER IO~ A 700 7 v 7 MBS,
BEEOR NS yz L TOMERCA R &
ITTHY ., KOS/ b M & RO
% % A8 0 3R L7223 5 region 1, 2, 3 DIEIZERK S
T2 ERbhole, EH LIZWOD region 3 LY
BAFT 28ADNT N L ERBECHEEDOX ¥ v 7
DD EBPNDEERMICHEL THLHRTH
Do ZERRERSOEE FE VIR S 4 D BERCA DfE R DO
RECELA 72 EIC Ko TR E D720, IERCET O/
ROFEEITITT ORTO L E R TA U 7Bk
W% b2 T D ATREVEDS R S AL72,

[51 ] [1] Baronnet, A. & Devouard, B. (2005)
Canadian Mineralogist, 43, 513-542.

egion

xz Wi 238 1T 5 region 1, 2, 3 DILAFREIR

- S2-05 -



S2-06

@Japan Association of Mineralogical Sciences.

FR—2FT4F 547

—RAEEANB RN ER2022FF % - &

LR\

vTA

AU IR ERIE AR D

MRS BEYNEET DBFE & KEDE AT

Rfignze v, NIAGE !, KIMES !, Godard Marguerite ?

(" E ) R I ER R 52 2 I BR B2, CNRS, EXUx 2 K59)
Oceanic and continental alteration fluids recorded in fluid inclusions of carbonate
veins in Wadi Dima serpentinite, Oman ophiolite

Tomohiro Inukai '*, Tatsuhiko Kawamoto !, Shugo Ohi !, Marguerite Godard >

(" Dept Geosciences, Shizuoka Univ., > Géosciences Montpellier, CNRS, Univ. Montpellier 2, France).

Aqueous fluid inclusions are found in carbonate veins in Wadi Dima serpentinite of Oman ophiolite. Type 1 calcite

vein is formed in saline hydrothermal fluids under submarine circumstance, whereas Type 2 calcite/dolomite vein

is formed in less saline hydrothermal fluids in continental circumstance.

T AT AT TAND T T o~ Ml DR
WZIX IR B R 23 38 2 L T D, Noél et al. (2018,
Lithos) 1%, REESENRO A G0k, PR 77 oo R
ik & PR SR LR TR DL FEFNAR HIZ K> T IRFEHEAR
% 3 HZATNTHFE LT, £ L C, Type 1 IRBAYEI T HETE
JET 15-110°CD, Type 2. Type 3 RERHIZKEET
10-30 COBUKEEAZ T L2 R LT,

WEE DR EITHIERE , 2O AR D RERH R
DR A VOB EVELRELZRE T D281
Lo T, IRERIEARDTE R B 5\ A S A 5- 2. D,

BEISR T ~ > 0 S b & FVCL IR 57205
EIRITELTZ, Type 1 REEME O FRARTIA W DHRANEL
WE T X CTHONY AR THoT2, —7F Type 2 IREEH
FOFRMRDEWIIEEA ENREILRI VYA MNAF
TET D0, — ek r~v AN Abiz, Fiz,
Type 3 IREEHEIIHU e R~ A NCHERSILDA, it

WOBHEWX 2D >T, A7 —F AN —1EI2 LD,

TR AW ORI LS AR EZ R E L,
HREORES (F 1) XD, Typel [RERHEH OFLA
WAEWITWAKITEWIE THLEE 2 BIVD, Type
1 IREEH P OWRAEEDAEMIT 0—9 wt.% NaCl eq.?
W& Ny A &, AU Kelley and Delaney (1987,
Earth Planet. Sci. Lett.) THfiiSiILTW\DE912, £
RIETETHRDIRTE L, DK ER W AKIZ
BT EE XD, —T7 Type 2 [IREEYE TIiX 9 &

DOFMEEDIL 0-1 wt.% NaCl eq. Z/R 328, 15|
DT EIL 3 wt.% NaCl eq. ZHBZ D\ iR
%R, ZOXIe EERE ORI e~
ANEIIR e~ AN T 20V ANMIEENT
W5, ZOFBOEIRIZ R THD,

PIEACIRE DR F (£1) 1T Noél et al. (2018,
Lithos) D& HL0E Type 1. Type 2 [REEHEEHITHI
100 —200°C &\, 4% 5 13 = i HE AR O 2 il 1L % F
H T 2B, IREEHE & A7 LIz AR O RN (R R &
Type 1 137K, Type 2 & 3 1355148 P DIFE K LARE
L7z, ARl HONME LR RN IR LD T —4
ZHWT, VA ReRa~ A Ms SEHRIR 38 TRl b
fELTe A E L TRl EZ G R LTz, ZORE R,
Type 1 JREEHEIE 166°C, Type 2 REEHEIL 290°C T
RSN LR TED, ZNHD REEHRIL. Noél et
al. (2018, Lithos) 23R L7-XOITHEKIRIZIT VWA
FETIZRESNT=D Tl K @EIROBKNGIZAK
SN R T D,

Salinity Homogenization
(wt.% NaCl eq.) | temperature (°C)
Type 1 calcite 2.9+2.1 228+63
Type 2 calcite 0.9£1.5 206+77
Type 2 dolomite 1.8+1.8 203+17

# 1 ~A7aPh—F AN —DfE R

Keywords: carbonization, microthermometry, salinity, serpentine, oxygen isotope

*Corresponding author: inukai.tomohiro. 1 8@shizuoka.ac.jp
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Silicate minerals dissolution behaviours and reordered preference in the
presence of a chelating agent

Jiajie Wang*, Astin Nurdiana, Noriyoshi Tsuchiya (GSES, Tohoku University)

The rates of mineral dissolution contribute to many geochemical processes and phenomena, such as geothermal
exploration and CO, mineralization by reacting with leached Ca and Mg ions, the latter is one of the crucial ways
to reduce atmospheric CO, concentration. Recently, the remarkable enhancement of mineral dissolution using
chelating agents is increasingly reported. To clarify the issues that arise accordingly, i.e., the dissolution behaviours
of various minerals in chelating agent solutions, basic dissolution experiments using 2 wt.% GLDA-Nas (N,N-
Dicarboxymethyl glutamic acid tetrasodium salt) solution and seven minerals, i.e., olivine, epidote, tourmaline,
enstatite, hornblende, biotite and anorthite, respectively belonging to seven major silicate groups, were conducted

in this study, at the room temperature and pressure.

The rate of Si and Al being released from per unit area of mineral surface (e.g., mmol/m?min), which is often
used to present the mineral dissolution rate, was generally higher in acid GLDA solutions (pH of 4) than in alkaline
GLDA solutions (pH of 8), during 120 min reactions, due to the joint effect of proton and the chelator. Moreover,
at pH 4, the rate of Al being released from minerals was higher than that of Si, whereas at pH 8, except for biotite,
Si leaching was preferred. At both pH 4 and 8, among the 7 types of silicates, the extractions in Si+Al and in divalent
cations (i.e., Ca, Mg, Fe, Mn) showed a similar sequence: phyllosilicate biotite dissolved the fastest, followed by
olivine (nesosilicate), anorthite (tectosilicates), tourmaline (cyclosilicate), epidote (sorosilicate), enstatite
(inosilicates: single-chain), hornblende (inosilicates: double-chain). Biotite, the dissolution rate has been reported
to be slower than pyroxenes, showed a remarkable increase in the presence of GLDA, regardless of the solution pH.
This kind of enhancement in biotite dissolution, as well as reordered mineral dissolution preference in chelating
agent solution may potentially contribute to the application of chelating agents for rock dissolutions and elements
extractions, and further studies will be focused on developing a better understanding of the relationship between

minerals lattices and chelating agent attacks.

Keywords: Silicates, Minerals, Dissolution, Chelating agent
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Fundamental study on enhancement of mineral dissolution by natural chelating agent
Sena Kikuchi*, Jiajie Wang, Noriyoshi Tsuchiya

(Environmental sci, Tohoku Univ.)
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Wang, J., Watanabe, N., Kamitakahara, M., Nakamura, K., Komai, T., Tsuchiya. N., Enhancement of aragonite mineralization with a

chelating agent for CO2 storage and utilization at low to moderate temperatures. Scientific reports, 13956
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Formation of magnesium carbonate minerals under high pressure CO, conditions
Yuto Nishiki* (Eng., Hokkaido Univ. & AIST), Masao Sorai (AIST), Tsutomu Sato (Eng., Hokkaido Univ.)
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[1] Matter et al. (2016) Science, 352, 1312-1314.
[2] McGrail et al. (2017) Energy Procedia, 114, 5783-5790.
[3] Snzbjornsdottir et al. (2020) Nat. Rev. Earth. Environ., I,
90-102.
[4] Yamamoto et al. (2021) Sci. Rep., 11, 1-8.
[5] Tanaka etal. (2019) .. Mineral. Petrol. Sci., 114, 105-109.
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