Perple _

Zu @erdw.ethz.ch

Perple _

Zu @erdw.ethz.ch

Perple_

_ _ "zero"

_ _

"dependent" and "independent" "sectioning"

NOTE:

C_p^m =a+ +^{− 2} +^2 +^{− 1⁄2} +^{− 1} +^{− 3}

__8. 8 = V^m =V(P_r,T_r)+b_2 (T− T_r)+b_7 (T− T_r)^2 +b_4 (P− P_r)+b_6 (P− P_r)^2 (2.1)

r r r,Tr

> 8 < V^m =V(P_r,T_{r 3}(T− T_r)+b_8(P− P_r

8 > V^m =V(P_r,T) 1− K_T +K′P K′P K′ 1 (2.3) r V(P_r,T)=V(P_r,T_r)

1+_T r ∫^T α dT

(2.4)

and b_1 +b_2 T+b_3 T^{− 1} +b_4 T^{− 2} +b_5 T^{− 1⁄2} T is:

K_T =b_6 +b_7 ′ K b_8

c 0 max max

ΔG_{order} =h′_r − ′_r +_P r ∫^P v′dP GLand (3)

where: h′_r =S_{max} T_c^0 (Q_r^2− 3 1 Q_{r6}

s′_r =S_{max} Q_r^2 (3.02)

v′_r =V_{max} Q_r^2 1− K_T +K′P K′P K′ 1 1+_T r ∫^T α dT

(3.03)

T_c =T_c^0 +P

Smax

V_{max} (3.04)

Q_r = 1− T_c^0

T_r 4 1 (3.05)

< T_c = 1− T_c T 4 1 = and ΔG_{Land} =S_{max} ((T− T_c^2 + 3 1 T_c Q_6

r "lambda component" ′=T+T_{d d}=T_λ^P − T_λ^{Pr}

C_{p,λ}^P =T′(l_1 +l_2T)^2 (3.1) r ≤T_λ^P_{ref}=T_{ref} − T_d Δ_{fudge}

"disorder"

C_{p,dis}^{Pr} =d_0 +d_1 T^{− 1⁄2} +d_2 T^{− 2} +d_3 T^{− 3} +d_4 T^{− 1} +d_5 T+d_6 T^2 (4)

dis,ref<T<Tdis dis,ref dis is 3 Δ_{dis}V^T_{dis}H^T d_3^{− 1} (5)

G=G^{mix} −^{conf} +G^{excess}

mix mix mix p mix Ψ

Ψ^{mix} (Ψ_{i1...in})=_i 1=1Σ s_1

i_n=1Σ s_n

X_{1i1} X_{nin} Ψ_{i1...in}

where Ψ_{i1...in} Ψ_{1 n}

n ni_n

i_n

Ψ^{mix} (Ψ_{i1})=_i 1=1Σ s_1

Ψ_iX_{1i1},

Ψ^{mix} (Ψ_{i1i2})=_i 1=1Σ s_1

i_2=1Σ s_2

Ψ_{i1i2}X_{1i1}X_{2i2}

ij is ij 2 11=X_{12}=_{1A}=_{1B}=0.75.

conf

S^{conf} R_{i=1}Σ^n_{j=1}Σ

p_i

q_iX_{ij}ln(X_{ij} i th i

S^{conf} = (S_{i1...in}^{conf}

ln_{k=1}Σ^m q_{k l=1}Σ

s_k

Z_{kl} lnZ_{kl}

(8.3)

k k β

i_1...i_n conf

1...i_{n kl} in ij Z_{kl kl} +_{i=1}Σ

p_{kl}

α_{kli} j=1Π r_{kli}

X_{uklijvklij}

(8.4)

α_{kl} and α_{kli kl klij klij klij}

i_1...i_n conf

S_{i1...in}^{conf} = Ω_{1i1}= =X_{nin}= 4 M1(Mg,Fe,Al)_2^{M2}Si_2(Si,Al)_2^{T2}O_{10}(OH)_8 Al M2=n_{Al}^{T2}

(Mg_4)^{M1}(MgAl)^{M2}Si_2(SiAl)^{T2}O_{10}(OH)_8 11=X_{Mg}^{M1}_{21}=X_{SiAl}^{T2}_{12}=X_{Fe}^{M1}_{22}=X_{AlAl}^{T2} 4)^{M1}(FeAl)^{M2}Si_2(SiAl)^{T2}O_{10}(OH)_8 (Mg_4)^{M1}(Al_2)^{M2}Si_2(Al_2)^{T2}O_{10}(OH)_8 (Fe_4)^{M1}(Al_2)^{M2}Si_2(Al_2)^{T2}O_{10}(OH)_8

11

Z_{Mg}^{M1}=Z_{11}=X_{Mg}^{M1}=X_{11} (i) Z_{Fe}^{M1}=Z_{12}=X_{Fe}^{M1}=X_{12} (ii)

q_1=_1=2 α_{11}=α_{12}=_{11}=p_{12}=1 α_{111}=α_{121}=1 r_{111}=r_{121}=_{1111}=_{1111}=_{1211}=_{1211}=

Z_{Si}^{T2}=Z_{21}=X_{AlSi}^{T2} ⁄2=X_{21}⁄ Z_{Al}^{T2}=Z_{22}=1⁄2+X_{AlAl}^{M1} ⁄2=1⁄2+X_{22}⁄

q_2=_2=2 α_{21}=0 α_{22}=1⁄_{21}=p_{22}=1 α_{211}=α_{221}=1⁄2 r_{211}=r_{221}=_{2111}=_{2111}=_{2211}=_{2211}=

Z_{Al}^{M2}=Z_{31}=Z_{Al}^{T2}=1⁄2+X_{22}⁄ Z_{Mg}^{M2}=Z_{32}=Z_{Mg}^{M1}(1− Z_{Al}^{M2})=X_{11}⁄2− X_{11}X_{22}⁄ Z_{Fe}^{M2}=Z_{32}=Z_{Fe}^{M1}(1− Z_{Al}^{M2})=X_{12}⁄2− X_{12}X_{22}⁄

q_3=_3=3 α_{31}=1⁄2 α_{32}=α_{33}=_{31}=_{32}=p_{33}=2 α_{311}=α_{321}=α_{331}=1⁄2 α_{322}=α_{332} 1⁄2 r_{311}=r_{321}=r_{331}=_{322}=r_{332}=2 u_{3111}=_{3111}=_{3211}=_{3211}=_{3311}=_{3311}=_{3221}=_{3221}=_{3321}=_{3321}=2 u_{3222}=u_{3322}=_{3222}=v_{3322}=

excess

G^{excess}=_{k=1}Σ^s W_k m=1Π t_k

X_{ukmvkm} (9) u_{km}v_{km} k W_k=w_{k1} +w_{k2}T+w_{k3}P+w_{k4}TlnT+w_{k5}T^2 +w_{k6}⁄T+w_{k7}T^3 +w_{k8}T^{1⁄2} +w_{k9}lnT+w_{k10}⁄T^2 +w_{k11}

excess):

G^{excess}=W_{OrAb}(X_{Or}X_{Ab})(X_{Ab} +X_{An}⁄2)+W_{AbOr}(X_{Or}X_{Ab})(X_{Or} +X_{An}⁄2)+W_{OrAn}(X_{Or}X_{An})(X_{An} +X_{Ab}⁄2) +W_{AnOr}(X_{An}X_{Or})(X_{Or} +X_{Ab}⁄2)+W_{AbAn}(X_{Ab}X_{An})(X_{An} +X_{Or}⁄2)+W_{AnAb}(X_{An}X_{Ab})(X_{Ab} +X_{Or}⁄2) +W_{AbAnOr}(X_{Ab}X_{Ab}X_{Or}

Ab=X_{11 An}=X_{12 Or}=X_{13}

G^{excess}=W_1X_{11}X_{11}X_{13} +W_2X_{11}X_{13}X_{13} +W_3X_{12}X_{12}X_{13} +W_4X_{12}X_{13}X_{13}

+W_5X_{11}X_{12}X_{12} +W_6X_{11}X_{11}X_{12} +W_7X_{11}X_{12}X_{13} (ii) k W_1=W_{OrAb} W_2=W_{AbOr} W_3=W_{OrAn} W_4=W_{AnOr} W_5=W_{AbAn} W_6=W_{AnAb} W_7=W_{OrAnAb} +(W_{OrAb} +W_{AbOr} +W_{OrAn} +W_{AnOr} +W_{AbAn} +W_{AnAb})⁄ NOTE:_{2k G H} −_S +PW_V w_{2k} = − W_{S k} k

NOTE:

Mg X_{Mg} Mg

2 2SiO_{4 3}O_4). 2 −

2. 2 μ_{O2 2} μ_{O2}

− 6 2 2 2

file). 2 2 −

−_{HF}

r HF

2 2 − H_2O

2. 2

EXAMPLE: T− Y_{CO2} − SiO_2− Al_2O_3

CO2

2

> <

r

".ps".

th th

NOTE:

ICOPT≠ ≠ ≠

2 2

2

2 CO_2

IBUF.

CO_2, μ1 μ2

μ_1

ICOPT≠2. ≠ ≠

>

2

UTOL < DTOL < PTOL

"end" comment. The "end"

≤ ILAM ≤ 3,

≤ ILAM ≤

1− b_8 of

≠

th th

th transition.

th th th transition.

th transition. 1 th 2 th T_λ^{Pr th} th ref th Δ_{fudge} "non- "^{th}

≠_0− d_6

dis,ref

dis).

th i q_i

th th th <

NOTE: the

th

th th i2 i1 XMX(I,2)). NOTE: ≤ 1- ≤

th th >

th i1=

th th

k

th th km km. k < k1− w_{k11}

k k

th th

kl α_{kl}

th th th kli α_{kli}

klij klij

≠0.

"fixed-activity"

"species") α

CO2

(IVAR=2).

th

th

th

th th

< J < ISTCT.

≠ 0. th th ≠ 0.

≠ 0.

th

"independent" poten- "dependent"

" " is

th th th

th

th

th reac-

th th

th th IR1(I)).

th

th

th

th

i