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Specific Surface Free Energy of Celestine
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The morphology of crystal is determined by the stability of each crystal face. Especially, Wulffs relationship is well known:
growth length of the crystal face is proportional to the specific surface free energy (SSFE) of the crystal face. Though SSFE
is theoretically discussed, experimental determination of SSFE is very few. We calculated the SSFE of some single crystal
using contact angle of liquid droplets. We observed some sulfates such as, gypsum, anhydrite, and barite. This time we observ
celestine (SrS04), and determined the SSFE of natural and polished face in order to discuss stability of each face. Though natul
celestine crystal do not have (001) face, the natural celestine crystal was cut and polished in order to produce (001) face. SSF
of (210) and (001) faces were 25.3 and 51.2 mN/m. SSFE of (210) face was much smaller than that of (001) face, indicating tha
(210) face is more stable than (001) face. Dispersion component which causes van der Waals force and polar component whi
causes permanent dipole moment interaction of SSFE were obtained separately. Dispersion and poplar component for SSI
of (001) face was 47.9 and 3.3 mN/m, respectively. On the other hand, they were 13.0 and 12.3 mN/m for the SSFE of (210
face. (001) face of celestine is considered to be neutral face and the dispersion component for the interaction between liquid ar
solid is dominant. Though contact angle of liquid is macroscopic value, we can discuss microscopic, as atomic scale structure c
crystal face.
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On the relation between the origins of aragonite and transition temperatures to calcite
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AARIEIE . SEBEAICTE R E Nz R CEICIE A S R WYY - #ERREZ A L T0a L S5bNnb, fUkix
BNV LDEZEDCEDTHZHENAIE. WIRFE TR TROICLENTHELZE TH P EERIEYRE L L TEE
TN, ALARERSORENGER R EICBE U IR EZMICE BB TH 5720, TERGEIR BV FEEYD) ICX>TZD
LEWMNED K SIS 2 MIBBRFEO R TH 5, HIZIEHE &)1 (2014)1F. HEDH S5 NaohnEic X % FfiE
ANOEFIRE L. TSI H 5N & HENT 100CE< RN\ C EZ2HE L TED . Thidd SNaDfEsEICNTET
ZIKDBERL TS E LTS, TOXKD HRENALZEEDMIOEYIRIRDH 5NAICE R SN2 DO EHRS 2D,
IEEYRO S SN A EF Tz 2LREHOY > TS U T, &l X fRElHT (XRD) ZHWTdh S Nha—HiRA OfiEk
RS2 RE LT,

H oM —FIROOEBIREE. T XTOEYEEDS SO THE LTI E L TWaB K DI, EREIYH 50
BROBSNA LD S 60-100CEEK L I > TV e, BEAEMREKEYIOH 2 Y L) (2 UAA, AFFTTAA
TIRARA, AV FIV) ORITIEREIEY) & 1% & A ERI CHIHERBIRE R RT T EDHSNICE STz, TDT END, 4
HHRDH SN, HEHKROED EERTLETH S & —FRICE S 2 R0 HWHES, EiEEEYoY > 0
HoNA TR, EEFEBOMREMIOEYIRIEDO D 5 & K 40CIK < 725 Tz,

F=U—=F: HoNf, SR, R, BRI, X BREHT

Keywords: aragonite, calcite, phase transition, biomineral, X-ray diffraction

1/1



Japan Geoscience Union Meeting 2015 0/0)

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘sl—fim

Union

MIS31-P03 S ay Ry gV R—)b FFR9:5 A 27 H 18:15-19:30

)??F‘a’ﬂﬁ BB IC K B bariteDifdi ik = Z DI85
In situ AFM study on crystal growth of barite
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bariteld k4 RHNE AINERIRIC 00 9 S i b S8 /& Bafiblyl T, Z OV & THBHERIZHIERD X E/KIC I % Ba DHiiEk
BT A 7))V Oy bua—)Ld 5%, £iz, bariteDRE - I6f#1E. Bar 4214 2 PR K UESEMEE OB
EROBBMTCETH S RaA A VDML B R NIT T, bariteld, 7z, FEEXT—IVIITHO, Kicd 3
ZDHELWEIAIRE (Ky, =109 at 25°C) Dedd, fil. HA, KEEDEEY AT LT > TR MR TH
%, THOEXII barltef‘ﬁf#c‘:%naalﬂzﬁkﬁé'é’%}imﬂ&’@%% HDHVIFHMERSMMCT B T LI D EEE

D—DTHb, TNHLOHEEWZEEEZ T, AR INXT, )??F'ﬂﬁ?tﬁﬁﬂl%“‘ (AFM) Z D@54 7% 7z bariteD”
TAfR” BIGUCBET 25 R tED T E Tz, THUCH L, barited “fEERE" ICBIT 2072, ﬁz&%a&bﬁlﬁﬁ’]h%f%
WEBIDMRD THRV, AFM Z OHEIEGEZ V2R, ROGHEE D ELEAVEEV “TARR" SZERIC LEAR K D 3dy “FEsE"
HEOHDBHELNEWVS T EE, TNSICETAIEDEA TOIRWHEO—DICRIT NG5S, TT T, L.
barite (00D XM T 2E5KED AFM Z DGR Zi ATz, TTTlE, TNXTIKESNIHERZMET 5

bariteitkHE. 7 AU A - 20T FMA = N\LIIKFE T, RREFEHDD S TLEHOHM TH S, AFM FERFALA
Eﬁﬁc:%% 7 CHitcin (00D BEpHE A X, AFM RIS HEE LTz, BaSQ M@EIRIATRE T2, AFM BISKER|
ISy A NapySO, 38K U Ba(NGy), sk & Hli/KIC X DFHEE L 7z, W@EIME & A 4 Vol Yar/aly 7k
PHREEQCZ X W EIMHE L7z, AFM 523, Digital Instruments:#d Multimode SPML= v % $&# L 7= Nanoscope llI
TiTo Tz, FEERIEEER I Bruker AXS LSO air/fluid heater (Bio-Heatedp #&#; L 7z ikh L2 W T 7 o — 2 )b—ik
TITWV, WiRZT ) VR 7 TH 0.6 milhDFG#E T Uz, FEERIEE I 25 °C T, IREH#EIX Bio-Heater: Thermal
Applications ControllerC{7\>, 7z, RPNty b U7z HRERE (Cole Parmert) TR 2 BAH LTz,
EmEFa V2T - '—FZ2HV. B0 FLN—1d SigNy B, AF v F—Id J-headz Fv . EEHEI 274 HzZz2 38R
Uiz, 535, %0 LTz ARM ERBRIEZ R LEEEDH % AFM 2G5 7zdic, £9. kPt Wckizk 7z A L barite
i ERIGE RN SBISZHE L. ZD%., )LDk Zz BaSOMATR & AN ZMGa K E DB 211> 72,
WAIAE S = 3.5TD barite (00D EHEOFEMKEHRSIE, YIHAT v T O & BaSO #MEIFAR ZEA T S i FJ'J

DORIKEDRIETIERENTzZy F Y " EHDZ T LICK > THE SN, “IOTIER R EZDMOBERIFBLR X
BT olee AT Y TOhiHHE, RPN HAITEBHAROIIRZ /R . KD @WdiflE (>S=13.2 OFERTIE., I_H‘%k
£, WA Ty IO Ty FEY ML LICKoTHES, TOREMIENT, BEIRO -~ JoekhIE
RE NS S, FORIR 20Tk, [120] & [1-20] /TN 7 A 7w 7' & [010] /S TENSIER Uiz AT T T
EbN %, EHIAT v 7d [120] AT 7O 5 5 OniHEEEZ /R LTz, barite (00D i | TEIERE N2 Z DD E
I, FEIROKEM. KER. BXU., KEANRA FIVDERNHIF 5N, REIROKEME. EEENI 555 X
T TDF I HBNET +—)V FET, [010] AU 2 KSR END, HEREREARALTIVE £, FIR
DIEREZ R LA S [010] /FTNCHT %, BRINTERERERE X1 FIVOEREIL. (KE LTRROEWVWIEH S
M) I TO NaClyaiHh, 50, 60 Cf@f@ktﬁfﬁﬁﬁiéhf;mv%@y FDOEREEFEIL Tz,

F—T— R SRR, NT A b, BRI, 0tk A28 ZIVE
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Dissolution Rate of Crystals in Solution

BA WSS 1 ik AR 2
TSUKAMOTO, Katsud* ; SATOH, Hisad

VRBRZ TR, 2 =<7 U 7
!Graduate School of Engineering, Osaka Univeréititsubishi Materials

Compared to growth mechanism of crystals, dissolution mechanism has not been studied so well because the phenomena |
been regarded as the reverse process of crystal growth. However the phenomena is not so simple as often has been obsel
in coupled-dissolution and precipitation. This mechanism has been applied to the interpretation of natural mineral dissolutior
or replacement, it would be important for the selection of polymorphs or chirality during dissolution of medicine or some
other materials, as well as natural minerals. Some examples will be shown based on the precise dissolution rate of crystals |
interferometry for discussion.
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