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Table A1: Enthalpy contribution expressions for M and R magmas
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Table A2: Specific enthalpy boundary values separating phase assemblages

Specific Fields Separated Expressions for Specific enthalpy for
enthalpy X"<X, and X">X,
hmax L and a+L XH H
Cy(T, = Tap)| 5 |+ Cs Tap. +AR" + X"(Ah" — AR%)
B X"
H /o o.
+AC[X (Top.—Thp)+ X—(Te - Tm,p.)]
L and B+L !
P Cs<Te—T£.p~)(Y7)+Cs T, + AD" +Y"(AR" - AR®)
B Y" b
H oL
+AC[Y (Tm_p. - Tm‘p')+ ?(Te - Tm.p,)]
himiq o+L and L.+o+ H
b C,T. +| 2 |Ah® + X¥ (ARP - AR®)
S e X
a XH o
+AC| X" (Ty, - T: )+ (X—)(Te - Tm.p.)]
+L and Le+at H
b b C,T, +(Y?)Ah‘3 +Y"(Ah® - ARP)
o YH
+AC| YH(TE - To )+ (7)(1 - Tfl.p_))
Nimin Letotp and a+p CT,
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hmax L and OL+[3

C T, + Ah® + X_(Ah® — Ah®)
+AC(X6 (Tn?:.p. - Tnlip) + (Te - Tr?:p))

Table A3: Hybrid magma state for Xt < X,

Specific enthalpy range and
phase assemblage

Hybrid system state

hH >hmax

L

®h, - Ah” - X" (Ah® — Ah*)+ AC(TS, - X"(T2, - TE )
B Cs+AC

TH

XH[' — XH

H
hmid <h'< hmax

Simultaneous solution of the following two expressions gives X"and T" :

X" X"

C,T" +| = |Ah” + X" (AR - Ah*)+ AC| X" (T, T8 )+| =5 [(T"=T2,) |~ ®h, =0

L+a X h B x :
" XH( .
TH = (Te - Tm.p.) X + Tm-P-
€ XH
Mass fraction o crystals: w! =1— X
XH
Mass fraction melt: w} = oy
P

hmin < hH < hmid TH = Te

X" =X

mass fraction of liquid of eutectic composition:
Leto+f " ®h, -C,T,

W =

l

AR+ X (A - Ah) + AC(X (T, = Th ) +(T, - Tg )

Mass fraction  phase: wy = X" —w;'X,
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hH < hmin

a+f

Mass fraction o phase: w,, =1—-wy —w}
i _ ®h,
Cs
wh =(1- X"
H _ ~xH
wy =X
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Table A4: Hybrid magma state for Xt > X,

Specific enthalpy range

Hybrid system state

hH >hmax

®h, — AP - Y*(Ah* — AR®)+ AC(T,EP_ -YN(T, - Tip.))

hmid < hH hmax

TH
C,+AC
YH/ — YH
Simultaneous solution of the following expressions gives melt composition Y™ and T" :
C T" + Y Ah? + YY" (A" — AbP)+ AC| Y (TP —T* )+ Y (T" =T ) |-dh, =0
N YHZ m.p. m.p. YH( m.p. o

H(¢

Y
H _ f
™ =(MT-T,,) Y

e

B
+ Tm.p.

. Y"
Mass fraction p crystals: wg =1- el

H

Mass fraction liquid: w? = W

H
hmin <h'< hmid

™=T,
Y=Y,

mass fraction of liquid of eutectic composition:
_ ®h, —C,T.
AhP + Y (Ah” — AhP)+ AC(Ye(Tfl_p. ~Ty )+(T, - Tfllp_))

W,

: H H H
Mass fraction o phase: w, =Y —w, Y,

H
o

Mass fraction  phase: wg =1-w, —w
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hH < hmin

T“:q)h"

Cs

wh=Y"
H _ H
Wg =1-Y

Table A5: Hybrid magma state for XH = X,

Specific enthalpy | Hybrid system state
range
h'" >hppay _AR® — B_ AR®)— _ @ o _ b
- ®h, - Ah® - X (Ah® - Ah") = AC(T, - TS, + X (TS, - T5 )
CS
X"=X
hmin < hH < hmax TH:Te
X" =X
Mass fraction of liquid of eutectic composition
H @h, -CT,
W

AR+ X, (AhP — AR+ AC(X (TE, = T8 )+(T, - T¢,))
Mass fraction o phase: Wg =(- W?)(l -X,)

Mass fraction  phase: wy =(1-w;)X,

hH < hmin

i _ Ph,
Cs
wh =1-X,
H _
wy =X,
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Table A6: Thermodynamic parameters of toy model. Parameters closely follow those in system CaMgSiz06-CaAl2Si20g
at 105 Pa.

Thermodynamic parameter Symbol | Value | Units
Eutectic composition, mass fraction component B | X, 042

Eutectic temperature T, 1547 | K
Melting point of a crystals T,,. 1665 | K
Enthalpy of fusion of o crystals at T Ah* 636 kl/kg
Melting point of {3 crystals i o 1830 | K
Enthalpy of fusion of f crystals at T,E_p' AhP 478 kl/kg
Crystal specific isobaric heat capacity Cs 1400 | J/kgK
Liquid specific isobaric heat capacity CL 1600 | J/kgK
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