Japan Geoscience Union Meeting 2014 0/0)

(28 April - 02 May 2014 at Pacifico YOKOHAMA, Kanagawa, Japan)
©2014. Japan Geoscience Union. All Rights Reserved. ];;;’g;gime

Union

SMP49-01 £45:314 5 H 1 H 16:15-16:30
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Introduction of NANO-EPS
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FHEKBIERETERT B2V 7 I 70 A7 —)VD< VA VBIEYORHE - BR5E _
Properties and depositional process of sub-micron scale manganese oxide minerals in t
aqueous surface enviromnent
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Keywords: manganese oxide mineral, manganese crust, manganese nodule, low-temperature hydrothermal activity, phylloma
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PF-STXM GE&TZ i X SRBAMEE) DFHFE & BREHERIL A ZEN\DIGH
Development of PF-STXM and its application to environmental geochemistry

[ N O TS A= PN RS S YNSRI O N
TAKAHASHI, Yoshio'* ; TAKEICHI, Yasud ; SUGA, Hiroki ; INAMI, Nobuhito? ; ONO, Kant&

IRERZERZEBE A5, 2Photon Factory, KEK
!Graduate School of Science, Hiroshima UniversgiBhoton Factory, KEK

Scanning transmission X-ray microscopy (STXM) has been applied to various fields in earth and environmental sciences suc
as aerosol chemistry, geomicrobiology, soil science, and nanomineral sciences. In particular, the technique has been used in 1
world because of its great importance in imaging distribution of carbon, or in particular carbon functional group, with about
50 nm spatial resolution. However, STXM that can be used to measure NEXAFS at carbon K-edge has not been in use i
Japan. We have constructed STXM in Photon Factory (PF-STXM) from 2012 and started to use it for various topics in earth anc
environmental sciences.

In the PF-STXM, soft X-rays from the undulator are monochromatized by the grating and focused at the four-way aperture
slit. The FZP with the outermost zone width of 30 nm is placed at 1 m distant from the aperture slit. First order diffraction
selected through an order sorting aperture (OSA) is focused onto the sample with the focal distance of 0.7-5 mm, and then th
transmitted X-rays are detected. The PF-STXM at present is mainly operated at BL-13A in Photon Factor, where the energ
range available is from 250 eV to 1600 eV, which covers K-edges of carbon, nitrogen, oxygen, potassium, and aluminum. The
beamize of the STXM was around 50 nm focused with Fresnel zone plates (FZP). The intensity of focused X-rays at the sampl
was expected to be up to 10°7 photons/s. Instead of a photomul-tiplier tube (PMT) which is commonly used in STXM, a silicon
avalanche photodiode (APD) is utilized to detect the transmitted X-rays in PF-STXM. Compared with other STXM system in
the world, our STXM is made so compact and light that it is easily connected to and removed from the multi-purpose beamlines
The experiments reported below are performed at BL-13A and BL-16A of Photon Factory.

The PF-STXM has been used for various applications. Among them, we would like to present recent results on (i) speciatior
of calcium in mineral dust with 50 nm spatial resolution, (ii) characterization of carbon adsorbed on particulate matter in river
water, and (iii) spatial distribution of rare earth elements in bacterial cell.

F—T—R: STXM, PF,L7 0 V)b, ki +, N7 7V 7
Keywords: STXM, PF, Aerosol, Particulate matter, Bacteria
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ARG X ST (STXM) OB —SEYIAR ELIE FR AR DS .
Nano-scale investigation of the microbe-mineral interaction by scanning transmission X-
ray microscopy

JEAE BE L R NG L kS A 2 i 285 3 N R 3
MITSUNOBU, Satoshi* ; SHU, Mei' ; TAKAHASHI, Yoshio? ; TAKEICHI, Yasud ; ONO, Kantad

LERRURNTRE, 2 JRERA, 3 B oV F — IR AR s
LUniversity of Shizuoka?Hiroshima University?KEK-PF

Microorganisms in the environment critically impact global geochemical cycles and redox reactions of various elements. Many
geochemically important redox reactions (e.g., sulfate reduction, Fe(ll) oxidation) are largely associated with microbial activity.
In addition, microbes can mediate both mineral formation (biomineralization) and mineral dissolution (bioleaching). Recent
studies suggest a significant relationship between Fe(ll)-oxidizing bacteria and ancient Banded Iron Formation, one of the larg
geochemical events in Earth’s history. The general ecological importance of environmental microbial reaction has been well rec
ognized; however, the specific mechanisms of the reactions in the environments such as the reaction rate and spatial dynamics
poorly understood. In the environment such as sediments, microbial reactions and habitability vary locally and form complicatec
geochemical networks, which makes it difficult to characterize the specific biogenic reactions in detail.

Scanning transmission X-ray microscopy (STXM), which uses near-edge X-ray absorption spectroscopy (NEXAFS) is a pow-
erful new tool that can be applied to hydrated biological materials with high spatial resolution. The STXM provides spatial
resolution of better than 50 nm, which is suitable for imaging bacteria and bacterial biofilms.

In the present study, we applied the STXM into the bioleaching of sulfide mineral (pyrite) to determine carbon, oxygen, and
iron species in nano-scale. Both metal and biogenic organic materials in pyrite-microbe interface were investigated in the singl
cell level. Our study shows that the STXM could be a potential technique to provide direct information on specific biogenic
reaction microorganism.

F—TU— R EERER X RS, S A b, A FV—F T
Keywords: STXM, pyrite, bioleaching
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L—%—77 L — g VICPEE SN2 W e R oSl k) *ﬁ
In-situ trace element quantification of geological samples using LA-ICPM

S-S R W= > S o NI oty A e RS AU =7 N el
KON, Yoshiaki* ; EJIMA, Terumi ; SUZUKI, Masaya ; HIRATA, Takafum? ; TAKAGI, Tetsuichit
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LGeological Survey of Japan, AlSADivision of Earth and Planet. Sci., Kyoto Univ.

Laser-Ablation Inductively Coupled Plasma Mass Spectrometry (LA-ICPMS) is a type of mass spectrometry which is capable
of in-situ trace element quantification of a solid sample. We introduce an typical application to characterize sub-micron scale
particles based on the variation of their geochemical compositions.

F—T—F: LA-ICPMS, 7 = s M L—Y'—, RFoHT, s e 1
Keywords: LA-ICPMS, femtosecond laser, in-situ analyses, trace-element quantification
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pH 2-3ICBIF B8k 11 FOARGHE
Formation rate of iron colloids at pH 2-3

IR PEFS 15 AL 1R 2 AR B 2 g s 2
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HIERRE R ICIE, PRAGRHOB OO A FAS ML TED, ZOERGEFEPUERE, Saons FenLlk
WERBEHENMEHINTWS. #kao1 ik, SOlYHho Fe2+ Fe3+DiaH, ik (Fet — Felt), ki, sk
FOWMBZRTEKT 5T LNBV. AW TIE, FICHER FEt hofkan 1 FAEKT 28fICEH LT, RIGHEE
iRz,

FeCl Z#UKICIAR S, Fe+100 ppmDIAIRZIER LTz, T DA%, 15, 25, 35, 45, 5CIC BV TGS Bz, 25
CIEBNTE, TFREZRDOGEIRD pH & 2.7 TH > 72D, FofE e Ik 22X T L. TDXK S 7% pH D2
&, A7 Fet OKR (HT OIRHD —7a1F Fe(OH), — [k Fe(OH) & W5 Kt Z LIic kD4 T % (Grundl and
Delwiche, 1993. L7zM > T, 1AKD pH DRHZL RIS T LIc kD, #iana FOERGEEICET 2 EMMT5N
%. pHOEFZ(LMED 5, AERICEET % & HEE X N2 7AF Fe(OH) EEOZEA/ N W (FERAE KAL) HHR
EREIM, —RIGHRTATE Fe(OHY IREDOIAC D, & SICHEDRED & —REEHEZEH 5 TN TV KT
NELNT. RKIGHEZ — RS EARGE L TR S NIcRIREICE T 2 KGEEESIE 3.3 X 10°71.1X 10251 Th
D, 7LZuZA7ay k RFIZBWTIWVEREDZRED SN

EHAD KR DORZ b2 RD B FEDOERICZ T, #tauaA FORRORZE TN, Fid & FEBEIC Fe+100
PPMDIETRZERL L, BIFDEEELHIELEE (Zetasizery V, Malvern) 7 VT, 25 “Clc 3803 27 s il U7z,
Z ORGSR, $hav A ROFEEENH 10 nm BRAYS) ICE LR T HaaBEREMMEE N2 X 51c7%D, DIk
RO ANR SNz, RERBAMARK 8 FEINFEE T % &, (JIFREROBANIEE D, ZORITOEZRIIH 30- 40
nmTH-ote. £, BRERTOMEARR &R DRz RS 2 &, FRifoRGE & IR FBDAT 5 05
fER 21Tz,

F—U— R #kanA R, RIGHEE R, BCEGELE

1/1



Japan Geoscience Union Meeting 2014 0/0)

(28 April - 02 May 2014 at Pacifico YOKOHAMA, Kanagawa, Japan)
©2014. Japan Geoscience Union. All Rights Reserved. ];;g’{;‘sgiem

Union

SMP49-P02 23 R AR —2 Refi:5 H 1 H 18:15-19:30

F I A XTIV = W7 A BEEIC X AN E DX mESAET Y > 5

Surface complexation modeling for lead adsorption on nano-sized aluminum silicate

LB L A 2
USHIYAMA, Tomoki'* ; FUKUSHI, Keisuké

U BIRKEAIEERE A AREITER, 2 SRR H A I ERE e > 2 —
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MIEFLRTHD . ZOBRFRIIRE TH > TEHBEERPMREZ S [ TEREMETH S, BARICEND
Tz 8 A U T ARBE LSRN 2 BAFAE L TR 0 . MRICREI NIIRLFEAZEIR & T 2 BRHROKEGRDERREN
TW5, HRHRIERIC K 2SI RE TH 5 L EX bND 20, HHRIC K ZMOBENE TR\ OIE DL
X3 EEABND, HERREOMEOL IR MCIERMEMEN 5755 T EMEREN TV, ThE TRt
RJFIRT A IO X S BRI B KT, 72 UL R A MRES N A S IESRE LY T 2 S Ws 25 8)
WREHICHET SN T & Tee —75, HIBEREREICSBNCIFAET 2 LB Z D NAWHGS T VI =7 L7 A T (DA% NAS) I
B ZRONERINIIEE THRHA TN TRV, NASIC K ZHOWMEFEZHEF L, Tl 5 T & IZhOEFERBIIC
B 28EZMHET 552 LTEETH %,

NASIC BT W5 A 7 = A LSIEYIER R ORE/KEEICKERN T 2L REB M TH 5 T LRI NTNS, RHFHAE
7V > (Triple Layer Model: TLM) (& & /K& & VATFA A > & DB K INZ ERICETIVES 2 FETH S, NAS
IC K2 ORI RESEAET )V JIC KD ETIVETES & ARSI B 23O E O T Hlh ]
EL 2%, ARWZETIIMA IKBESIICBIT 5 NASIC X B8O EZRE 2 LM L, BoNTHKERT—2Z2HNTHER
MEHAET Y VI K OEEEIZETIUVET 22 L ZHE Lz,

F—I— R F A XTIV =T LT AT, 8, Wos, RmgskET1) > 7
Keywords: nano-sized aluminum silicate, lead, adsorption, surface complexation modeling
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HEAIR AT TR AR E T 2 MR D FEY) £ BTSE

Mlneraloglcal study of serpentinite from Akamatsu, Yatsushiro, Kumamoto prefecture.

RS B HE ;B A —RR Y
IWAKI, Yasuyo' ; ENJU, Satomi* ; UEHARA, Seiichird

U UNAREA A AR e R R 2R

! Department of Earth and Planetary Sciences, Faculty of Sciences, Kyushu University

1.1EC&IC
MR X RERCS Z WK S 2 EEFEY) T Sioy PUmifAS — ks & MgO(OH) NIk — b 572 2 BRI TH .
Mg3Si; O5(OH), DAL 2ZARE DV =& A &, 71V XA )L MQ4gSizsOgs(OH)se ODHALEZRE DT >~ F
FTA FIEIET %o FRA TR | IREER OIEAUE O IR %t 217 > 72 (Tanaka et al., 2012) L U, Hs T & OFHH
IEWGEE T TRz, FEERHIEIC N E 9 2 BEARIR R — RT3 X U EE tﬁﬁpj LT EH ./ TRIT O HERCE D RS R
Y X ORI DWW TS 2115 T2,

2. ARB LUREBRSE
TR D FRKN BRI (ATT), H# (TNU) O 2 g TEREE LTz 645K D 5 B, IS & 2% LTz 525 kEHT DWW T
X #REr52ER & SEM-EDS (JEOL JSM-7001Fg -V THERIEYI DIRIE 21T > oo R TR CRAMIE: TIERCE Rk DO Bi% 2
7V, SEM-EDS% W TR0 2175 Tz,

3. ERERBLUEE
(1) Ik OFE

A OIEHEZ T > F T4 MIERICETE O (Type AA 164K, ETd D (Type A20:iK K, ZLWLE D
(Type LC,1058KN I /0T & /2o 6 it FHIREAFORMFEIC K D e AROFEIEIE TE A o, FRAAHIEIZ 7 > F T
FA MTEDEENZ N VD5,

(2) WRkEY)

ATT, TNU S0l TREZESE, 7 a L85, wefd, 7IV—Af, NA RaZ)V 7 a7 ) —HREES N Tz ATT DH
KRB, TR, =2V Rk (NisSy), #F=w )Lk (NiS), TNU OARE L H VT H, Kt 34
oA—uf, 7I)IVTEE (NisFe) D FAE TNz, TNU ORICIREDFED I VT VEDFEEI TH S E L h TV
ANEENTWIT D, ATT LHRTIBCS{LERD S o T bbb, £z, ATT ICE 2 O = v 7Lk
TV, TNU IS = TV G E N TV 2 e b, IECEEIERIC X 238ci7x BREE TR L, ZDRXIC ATT O
AT HoS DM Thn Tzt bbb,

(3) WERLATHH AR

TRANHIIKIC 2 WO BLIR D IERCS ORI ARIR, EIHR, 52T A ORMSHEETH 2 Ay ¥ aflfliz > Tz,
A T2 HRRE Type LCOIEREEIC K D FGEL TV, A v ¥ 2l Hi7272 0 Type AA, Type A DIERTAITIE A v
YA RO a7 OANFAEL, FEHHRDRIE 5 7 X9 Tz R > Tz,

Mg Z#EH#195 Al DA 8 (apfu) FEHRT 0.041 A > afflifko a7 € 0.007 VLT 0.006TdH D, Kifft
IKBKODEATED, a7 - VLAKDZ U oTz, XEMIRGE SIO, EEWA T - VLAXDEL, 7>YFIT5A b+
OHAFHRBITITNT &b o Tz,

Reference
K.Tanaka, T. Inoo and S. Uehara (2012): Microtexture and chemical composition of serpentine minerals from Kurosegawe
belt, Kyushu, Japan. The 2nd Asian Clay Conference, Abstract Book.

F—U— R MR, 7 FITA b, FEIERRERR, A v > 2 mHER, JUNERE I, SRR

Keywords: serpentine, antigorite, reed shape texture, mesh texture, Kyushu Kurosegawa belt, Yatsushiro
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VT LHNRICE T 5V T LIFAATIEREIC DWW T,
The lithium existence form in a lithium ore deposit

B IEBE 1 BB L VLS RESE L PR R Y (R R ORI B R B L AR R A B L A
MFE 2 AR EE 2

SUZUKI, Masaya* ; KON, Yoshiakit ; EJIMA, Terumit ; HIRABAYASHI, Eri' ; SATOU, Takumi ; OOWADA, Akira' ;
TAKAGI, Tetsuichit ; TSUKIMURA, Katsuhird ; SAWAKI, Takayuki' ; MURAKAMI, Takayosh? ; MOTOORI, Masayuki

L) PESERARFRR G WIZERT, 2 (Ak) AR A - B SEYyE IS
LAIST, 2JOGMEC

VFILEZEGOIRICBNT, VFULIE LT, VTG - RZT A « VU TERZENHNSNTVEH,
SRET L2 F 7 LURICBO T, ThSDOIEEENTWE, Z T TARMZETIE. X FAEREHT (XRD) B &
G )V F— o B 2 ) & TR A (SEM+EDS)Z W Toobt L7 RICDONWTHE T %,

SOV F T L2 ZTHIRICBONTE, RELSTT, BEOED EIREDOE TN 5% %5, XRD OFRNME. H
O, I Searlesite (NaBSig§OH),). Calcite (CaC@). Orthoclase (KAISiOg) 570, U F 7 L&k
IR SNz, —J. IREEOERICIE, Calcite (CaCQ). Orthoclase (KAISjOg). lllite (K(Al,Mg,Fe)o(Si,Al)4O010).
Rozenite (FeSQ+ 4H,0). Cryolitionite(LisNagAloF12) ME XN TV AHRME SN, HRAGIYIOEY—7BNENn Ty
%71z, BHFEIC Cryolitionite BMFEIET % L WS TEX AWM, UF I LEAIY & LT Cryolitionite W™WFEES % AIREMEN H
5T EIIRgENTz,

RIC SEM+EDSIC K D 3t z2dTo72 & TA. FEERDICH VT, 10-100p mFRE LR FH A ZOKEWNE DI, Calcite
& Orthoclasel’ i 5., ZN 5 DEFHIC SealesiteMAE L T e, fRIKEERTICIBW T, 10-30 p m R LR 75 1
ZADRKENEDIC, Orthoclase Calcite lllite, Rozeniteh 5N, ZTNHDFEPHIC, 1 p mATOMMK & LTHS
N3 EDMFEL T o EDSORHICTINT Li ORGEF TEIWM, T OWHIK T ORI MICHB N T EAFTENT
W5 Z DR E NIz,

LI EDOFRN S, SlEiEt Lz Y F9 L& A#HYE Cryolitionite Tdh % & HEHIL 7z,

EBHREFLHIE. KOFIC K OMMIR 7200 258 T XRD 72#17Z217T-> 72455872 £, Cryolitionite DIFFEIC AV Tz #at
DWW TEMNZIT,

F—T—F: UFY L, R, S
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