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2$,/5*(+$#(%55(/5/2/3-*?2%-/#)%5*($+()3-/#/*-
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,/"/3,/3&/(-$(%55$1(&$;"5)38(1)-'(-)2/(,/"/3,/3-(
./'%0)$#(

! A%3(./()3&$#"$#%-/,()3(#/%&-$#(*)2;5%-)$3(&$,/*(+$#(
%&&;#%-/(#/"#/*/3-%-)$3($+(#/%&-$#?+;/5(
"/#+$#2%3&/

! <#$0),/(.%*)*(+$#(#/5)%.5/("#/,)&-)$3($+(./'%0)$#(
$;-*),/(/2")#)&%5(,%-%(/30/5$"/
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!"#$% &'()*+',-.+/"01+ 2(3/0*4,,205*"01+! 06',#.+3/(5.7/750APPENDIX C. EXAMPLE THERMOCHEMICAL DATABASE 

!"#$%&'()*)+,'
''''-''''.''''.''''-'''/.'
'(''''''''''''''''''''''''*''''''''''''''''''''''''+,'
'''.-012.03/222''''''''''''''/0133042-.2'''''''''''''''5134/22222'
'''5'''/'''.'''-'''4'''6'''5'
'''5'''/'''.'''-'''4'''6'''5'
'78#9,:%8;'
'<=>?'
'+,*'
'''/''/''''212''''/12''''/12'
''522212222''''')-6/60/16@''''''-@144--60''''')-61-3@3/@''''')13-6--.22A)2-'
'21.@6@/@5@A)2@'2122222222'
(*4'
'''/''/''''/12''''412''''212'
''522212222''''')/5-333.10''''''-4-1.//06''''')/2-10.522''''')14@@46222A)2.'
'21.4/0----A)25''6/2552122'
+<B(#C;D'
'!(EF'
''.142222'
'''.'''-'
'+,GG*'
'''/''/''''212''''/12''''/12'
''.62212222''''')5/@@321.2''''''-05132302''''')541/0.333'''''2122222222'
'2122222222'''''2122222222'
''/122222''''''/122222'''''21222222'''''21222222'''''21222222'
'(GG*'
'''/''/''''/12''''412''''212'
''.62212222''''')/355@651@''''''/26413-0-''''')/@41@4222'''''2122222222'
'2122222222'''''2122222222'
''/122222''''''4122222'''''21222222'''''21222222'''''21222222'
'''.'''/'
'+,'''''''''''''''''''''''('
'*'
''/122222''''''4122222'
'''/'''.'
''/122222'
'''/'
'''/'''.'
'''/'''/'
'''/'''/'''-'''-''512222222''''''512222222''''''512222222''''''512222222'
'''.'''.'''-'''-''512222222''''''512222222''''''/16222222''''''/16222222'
'''/'''.'''-'''-''.12222222''''''512222222''''''/1@/4.06@''''''/1@/4.06@'
'''-'
'F'''/'''.'''-'''-'''2'''2'''2'''2'
'2122222222'''''''/122'2122222222'''''''/122'2122222222'''''''/122'
'2122222222'''''''2122'2122222222'''''''2122'2122222222'''''''2122'
'''2'''2')/5/201422'''''2122222222'''''2122222222'''''2122222222'

! "##$%%$&'()*+),-.*.$,)&+/0'*)+(0)1%$#0)%.#'2+%$&)2*
! 3'*)$4*
! 5.64.&
! 7$%/2)8+#19*('22.,)

! :*)*+.,#24*.-)+/0'*)+%$&)2*
! ;$&.<.)&+64'*.=#0)%.#'2+.,+64'&14/2)(+'**4%/(.$,+

>%$2(),+*'2(?
! @A$+*4B2'((.#)+.$,.#+2.64.&
! C)D42'1+',&+*4B1)D42'1+>%)('22.#+2.64.&*+',&+*$2.&*?
! E4B2'((.#)+>#$%/2)8+*$2.&+*$24(.$,*+B'*)&+$,+*.()+

$##4/',#.)*?

! F'('+<$1%'(
G.8)&=()1%+0)'(+#'/'#.(9+)64'(.$,+H+'IB@I#@JI&K@J

>L8(),&*+4/+($+'+M+'&&.(.$,'2+()1%*N+O'1.'B2)+/$A)1*+$<+@?

3.BB*+),)1D9+<$1%'(+$<+M+<.8)&=()1%+',&+M+)8(),&)&+-'24)*+
3+H+"+I+P+@+I+7+@+2,+@+I+F+@J I+L+@Q I+GK@+I

3+@. I+R+@S I+T+@U+I+V+@2+I+W+@%+I+5+@,



!"#$"%&&'()'*+,-. /#)0%)0'-%1%2#34%)05'627#"(8%'+9&0%4&'+0:07&
!"#$%&'(#)*+),-.,"/#0"-1*-!"#$%

2#0+1*1*3-1*-41/#)+/$)#-

!"#$%&'51*+),-.,"/#0"
LiF-BeF2-UF4

LiF-BeF2-ThF4

LiF-BeF2-NaF

LiF-BeF2-PuF3

LiF-NaF-UF4

LiF-ThF4-PuF3

LiF-CaF2-ThF4

LiF-UF4-PuF3

LiF-LaF3-CsF

LiF-KF-NaF

LiF-KF-CsF

LiF-KF-RbF

LiF-KF-CaF2

LiF-CaF2-LaF3

LiF-CeF3-ThF4

NaF-CaF2-LaF3

BeF2-UF4-ThF4

LiF-NaF-LaF3

LiF-NaF-RbF

LiF-NaF-PuF3

LiF-CsF-PuF3

NaF-BeF2-ThF4

NaF-BeF2-UF4

NaF-BeF2-PuF3

NaF-UF4-ThF4

NaF-KF-CaF2

LiF-MgF2-CaF2

LiF-SrF2-CaF2

NaF-CaF2-SrF2

NaF-MgF2-CaF2



!"#$% &'()*()+,'-+./0'-12*+"34)*54+6781/89/*+,'-+:4*+1(+!";+
!'2*/1(<+8(2+"150/8)1'(

!"#$%&'&()*(+',+#'$&,)-*%.&/0&1/,(+#+)%,+(&'.%&'$.%'23&#,1/.4/.'+%2&#,&!"#$%5&!"#$%&&$
"'$#()*+$,"#)!#*%&&-$*.,"+#%!#$/+"00$*!#)+%/#*"!0$(%1)$2))!$."3)&)3$4 56%.,&)7$89:;
89< +)&%#*"!0$+).%*!$=!."3)&)3
! !"%.%&#,0/.-'+#/,&#(&'6'#$'*$%&+"%(%&,%%2&+/&*%&#,1/.4/.'+%2
! !"%.%&#,0/.-'+#/,&#(&#,1/-4$%+%5&/.#7#,'$&%84%.#-%,+'$91/-4)+'+#/,'$&:/.;&#(&
,%%2%2

! "#$$%&'()*+,*&%&'-.(!"#$%&#'$()#$*#$+)#'$,#-$,#.$/0#.$12#-$34#$!)#-$+5#$+&#-



!"#$%&'()%*"+,-&(./01&(23*,%,4+,0(!"#$*5&-()+"#(6789:
!"#$%&"'()



!"#$"%&&'()'*+,-. /#)0%)0'-%1%2#34%)05'/62#"(7%'+8&0%4&
!""#$%&$'$()*#+$)%,-.&/012/)$#12)#,)3/0),#3-2#!"#$%&'#$(%)*#$+%,#$+

4$)%,-.5)2012'#6'$()*$#70#8/()21(%2)

4$)%,-.9/012'#6'$()*$
NaCl MgCl2 KCl RbCl CaCl2 CsCl PuCl3 UCl3 ZnCl2 MnCl2 FeCl2 CoCl2 NiCl2 SrCl2

LiCl ! ! ! ! ! ! !

NaCl ! ! ! ! ! ! ! ! ! ! !

MgCl2 ! ! ! ! ! ! ! ! ! !

KCl ! ! ! ! ! ! !

RbCl

CaCl2 ! ! ! ! ! !

CsCl

PuCl3 !

UCl3
ZnCl2 ! ! ! !

MnCl2 ! ! !

FeCl2 ! !

CoCl2 !

NiCl2

NaCl-KCl-MgCl2
NaCl-KCl-FeCl2
NaCl-MgCl2-FeCl2
NaCl-MgCl2-KCl

NaCl-RbCl-CaCl2
KCl-CaCl2-FeCl2

NaCl-CoCl2-NiCl2
LiCl-KCl-MgCl2
LiCl-KCl-CaCl2
LiCl-NaCl-CaCl2
LiCl-RbCl-CaCl2



!"#$

%#$& '(#$&

!"#$%&'(!)%"*+,&(-)./&(012+%+3*+.(!"#$24&,(5*"#(6789:
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,-+.-+/01*++!"#$"#%&'()**
+*,-&.',/0#12#314/5#6).17,*)

12#"$34*++8"#%&*&'#)*9#:"#;1*,*<'
=:6>;).7'.45&

5366"73#"$%(8*++="#?"##$@$4..)0
8)A#:,9<&#B)/,1*)7#C)D1.)/1.0

E&.,19F##=)*"#GHIJ#K L&@"#GHGI

!"#$%&&'()*$#+,-)+$)'$%.#/01!$234%#2

5+6+,'78+9)$'&$-$0:+(8';:+8<;-,$5-)-=-*+$")(>;)>(+?$!'@+,*?$-9@
A-,>+*$&'($!',)+9$"-,)$#+-;)'(*



!"#$%!&'()*+,-.&)/0)&1(22+3)&4'$&51%&63+730,

! "#$%&'(#)*%'+,-.$-/*#%'#0'1-./'/2+(3#42+3*4-.'5(#5+(/*+1
! 611$(+'12-(+&'&-/-'-(+'4#%1*1/+%/'7*/2'1$00*4*+%/'-44$(-48
! 9&+%/*08'-%8'*11$+1'*%'3+-1$(+3+%/'/+42%*:$+1;*%1/($3+%/1

! <"=>?-(.1($2+'-4/*,*/*+1'3+-1$(+3+%/1'-%&'@+%+(-/+&'3#&+.1'0#('1$)181/+31'7*/2*%'
! A-=.>B@=.C>D=.E>F$=.E

! GH-35.+I''B+-1$(+3+%/1'/#'1$00*4*+%/.8'&+/+(3*%+'+$/+4/*4'4#35#1*/*#%'0#('A-=.>D=.E
! J*K>L2KM>DKM> F$KE

! GH-35.+I''F$KE>L2KM'%#,+.'+H5+(*3+%/-.'&-/-

! 9%0#(3-.'-44+11'/#'<"='/2+(3#42+3*4-.'&-/-)-1+N'!"#$%& /#'1$55#(/'&+,+.#53+%/'#0'/2+'OPG'
&-/-)-1+'$%'&(



! "#$%&#'()"#$*+,-./01 02(%3-45('/-67-849(85.30:
! ;58/<58=/7/*-,(>/??4(51576@(80:5,4(?-45:(01(.35(=3@4/*-,(

-1:(*358/*-,(=70=57./54(02(75=75451.5:(=3-454
! A454(-,,(-B-/,-?,5(B-,/:-.5:(:-.-(65157-.5:(2708(((((

5C=57/851.4(07(4+==,/5:(2708(*08=+.-./01D
! E0:5,4(*-1(?5(5C.7-=0,-.5:(F/.3(3/63(:56755(02(*012/:51*5

! GF0(4+?,-../*5(80:/2/5:(H+-4/*358/*-, 80:5,()EIE9(430+,:(
?5(+45:(207(.35(85,.

! #,75-:@(+45:(5C.514/B5,@(F/.3/1(.35("#$%&#'(*088+1/.@(207(
80,.51(4-,.(-1:(0.357(4@4.584

! JK"<L-7,47+35(3-4(4+?4.-1./-,(5C=57/851.-,(:-.-(-1:(:-.-?-45(
207(2,+07/:5(-1:(*3,07/:5(4@4.584(80:5,5:(+4/16(.35(EIE

! ;+?,-../*5(80:5,4(F/,,(?5(+45:(207(*7@4.-,,/15(=3-454(20,,0F/16(
"08=0+1:(M1576@(N078-,/48(-==70-*3

! ;/61/2/*-1.(:-.-(155:4(758-/1(-4(5C=57/851.-,(
.35780:@1-8/*(:-.-(/4(,-*O/16P(=-7./*+,-7,@(207(*3,07/:5(
4@4.584

!"#$%&'()*%+,-.&'#/+)0-1$*%#2&$3-*)'-4*5*
!"!#$%&'()*+'



!"#$%&'()*+"#)
&,'+#"-,'#.-/0)
/11'11#'2&)"*)3'0&"2)
'&)/04

!"#"$%&'($)*"+,$-./0102&0"$"34$5*,&('6*,(06"1$7,"+/&,(,3#+

! "#$%&'()**$%+,)-.'%.('+/$%0-1$%23& -*'
45/.+3/('6%027/6

! 83/$0%7'%.%7&6)6'0/,3-(6
! 9)**/$/.,)%7':+%..).1';%7-$)0/,$&'<9:;=
! 9)**/$/.,)%7'8/02/$%,5$/'>.%7&6)6'<98>=
! 83/$0-1$%?)0/,$)+'%.%7&6)6'<8@>=
! A%66'62/+,$-0/,$&'<A:=

! 83/$0-+3/0)+%7'(%,%'-*',3/'*-$0'-*
! B3%6/'$/7%,)-.6
! C/%+,)-.'/.,3%72)/6
! 8$%.6),)-.',/02/$%,5$/6
! D%2-$'2$/665$/6

5678)9:.##'+

!"#$%&'()*$+,$-.)$-)'/0'1$
)&-)%-2%$%.3+'24)$*03-

506+'$6')**&')7*6)%2)*89:7!"#$0-$
;&3-263)$30<*

=3)%-'+%.);2%03$#)33*
!"#! $%&'($%&)*#+,&"#" -.%&*#+,&"#! -./01#
$/01#! $%&)*#+,&"#"#-.%&*#+,&"#! -./01#
$/01#! $%&)*#+,&"#"+,&"*#%&2/.1#! %/01
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