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(1) kROXELZTES, B (a) BV b) KEAL,

(a)

(b)
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Consider the phase transformation from aragonite (CaCQs;) to calcite (CaCOs).
The standard state enthalpy of calcite is -1207.37 kJ/mol, while that of
aragonite is -1207.74 kJ/mol. Moreover, at 1 atm and 25° C, the entropy of
aragonite is 88 J/mol/K and that of calcite is 91.7 J/mol/K. Ignore the
effect of the change in molar volume at 1 atm.

Calculate the Gibbs free energy change (AG) for the phase transition from
one mole of aragonite to calcite at 1 atm and 25°C. Show each calculation
step clearly.

Explain why calcite is a thermodynamically stable phase at the surface
condition.

WOLEDRICEZ X,

The electronic configuration of iron (atomic number = 26) in its ground
state is 1s%2s%2p%3s23p®3d®4s®. The 3d orbital can be split into three ts and
two e, degenerate orbitals in an octahedral site. Considering undistorted

octahedral site occupancy for Fe* and Fe®*, which iron state does produce an
electronic entropy and why?
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¥Z4 54 (pyrophyllite)

ZER/HE (mica group)

AR HA ME (smectite group)
J1A4 V> A b (kaolinite)

BA (tale)

FIRAHE (chlorite group)
»aAHA b (halloysite)
YEEL A E (serpentine subgroup)
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(1) xEHD 7 | = jcAsRbELREEREMICRAE L,
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(1) ZOKEEFO WSn/"Nd tbE HEF LHTTRO X, SHRBELRTI &,
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e 2o0RITMA T, FIZIEUTORBT VEDE (Ad OXEAVHIE, o pH & Ac
RRETSHZ & TRBICEEORENFHETE D, P

ac=([ 7 J1+va[ v J1 (3)

EEIZINOLOREHANVWDEZ LT, KIZARLEZXL
51T, HEx 72 pH KM 3 RBILFREORE

100 3
10 3
13

BREILZEBOEIE (%)

BIHET B LNTES, TORERD L, i o , J
CEMERENER LT pm = B 00011 ,/ L (a) B (B)
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LFBORERBRENRE LB 5205 0 2 4 6 8 10 12 14
5. PH

(1) xEdo] 7 M = AR FRE IR ET,
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HAEO Mol M 2 HiE 3
pH 6.30 6.83 729 7.77
Ac (mol/l) 26x102 20x102  19x102 12x107
[Ca] 1.7x102 15x102  14x102 93 x107
[COs*T] [ ] 68x10° 19x10° 3.5x107
pCO; (atm) 1.03 0.23 0.08 0.02
Q [ ] 26 65 82

(4) EoFE»L, FTRIZHN > T pCO AMET, pH L[COT IR ERLTWAZ L RFAH
Bib, Zib0EiEE 2REIZOWTRAE X,
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15 T
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— > | b B

[T | 1 11 1 14 1
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FE (km)
POEEE Vp,S BORE Vs %, BE p, MR K, ISR ¢ ZHVTERYE,

WERRLHE, —RENGEIDETIZON T PIKEE,S FEE & LM 5,
DEBIZONT, (1) OPHENRT A —F OE(LIZESW TR X,

Kok I~VI [THIERNERD EORBICHIE L TV D ME X,

Ko A~D ofiflE, FOLIRBERTHINEZ L,
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(2) (1) OBE, BEHRT vy U@ Egr)DBITIIRADIA Y ST,
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a‘r—=9
Ur)&G6MrTHRYE, 777 LU(0) =075,
(3) WETEHRIROEERFEAMIZL A VA A FORIEIZOVWTELZSL (TR), 22T
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(a) APIRBEEEN2WVWEAOYAA FLEIZBY, FZTOENRT V¥ AVU%
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(b)) AQUREEBERFNRHIHEOVAA FEIZHY, TZZTOENRT ¥ VUL
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(2) HERNERD 410 km B EERESEIL, EDOED S KOG~ &S E TG
SIELTWAD, IPoX) vy XFEZHANTEZ L.

(3) HTOMEBICBITS Mg & Si OEIEHOE(LICB L Tk~ &,

(4) FeSiOs ML DB EABERFEIE, MeSiOs MRk DO mERERR & T, KV RETEX
TW5, ZOBEBIZOWTHRAE X,

(5) HFop+yiEHROBHREZAEONZ AV THAY X,

1600°C
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X MgSiOs—Fe;SiOs % 0 1600°CIZ 51} % B AR T X,
o : olivine, B : wadsleyite, 7 : ringwoodite

(Akaogi et al., 1989 LV 5|, —HLE)
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