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Introduction

/@= *.(* -. *F<M;LGJ DAC= .;J==FAF? (*<=D >GJ -=9DAKLA; .GDN=FLK O9K <=N=
'GOGJC=JK 6 7 /@=J= 9J= <A>>=J=FL AEHD=E=FL9LAGFK G> *.(* -. GJ <=JANOL/
H9J9E=LJARILAGFK /@= E=L@G< MK=< AF | AK L@= GF= <=N=DGH=< :Q &D9EL =
AF -=> 6 7 9F< AK ;9DD=< @=J= *.(* -. /@= AEHD=E=FL9LAGF G> *.(* -. AF | A
6 7 $F | AL AK HGKKA:D= LG MK= 9 L@=JEG<QF9EA;9DDQ ;GFKAKL=FL ;GE:AF9L
HGL=FLA9D 9K AK MK=< AF -=> 6 7 9F< 9 L=EH=J9LMJ= <=H=F<=FL @Q<JG?=F :G
-=> 6 7 /@= H9J9E=L=JK AF L@= H9H=J 6 7 O=J= J=H9J9E=LJAR=< >GJ | K== -=
* (* -. ;GEE9F< DAF= HJG?J9E) AK@ =9PDAR OIML@GJK G> L@AK HJG?J9E 9J= GJQ +
(9JQ K OFAN=JKALQ #9DA>9P ). 9F9<9 O9F< %99H 'GMO=F D:=E9JD= GJHGJI9LAC
() ;GFL9AFK 9F AFHML :MAD<=J >GJ *.(* -. 9F< ;9F NAKMOBARELEIRMDLK K==
9F< L@.%* -. "0$ J=>=J=F;= E9FMOD

*(* -. MK=K L@= AFL=JE=<A9L= J=KMDLK >JGE IM9FLME E=;@9FA;9D ,( ;9D;MD9
EGD=;MD=K LG HJ=<A;L L@=JEG<QF9EA; HIGH=JLA=K G> EAPLMJ=K G> L@=K= EG
9J= 9 >9AJ FME:=J G> J=HGJLK G> 9;;MJ9L= HJ=<A;LAGF :Q *.(* -. G> L@=JEG<QF
L@= DAL=J9LMI= (9FQ G> L@=K= @9N= :==F OJALL=F :Q &D9EL 9F< ;G O0GJC=JK

L@=J=AF

/I@=J= 9J= 9DKG =EHAJA;9D E=L@G<K DAC= 0)$! L@9L ;9F HI=<A;L L@=JEG<QFO9]
9;LANALQ ;G=>>A;A=FLK /@=K= E=L@G<K ;GFL9AF ?2JGMH KH=;A>A; H9J9E=L=JK
D9J?= <9L9 :9K= /@=Q OADD G>L=F <G :=LL=J L@9F *.(* -. EEL@G<K =KH=;A9DD
AFL=J=KL O9K H9JL G> L@= <9L9 :9K= MK=< >GJ H9J9E=L=J =KLAE9LAGF #GO=N:
=N=JQ LQH= G> EGD=;MD= $F H9JLA;MD9J O@=F MFMKM9D ;GE:AF9LAGFK G> >MF
EGD=;MD=K FG H9J9E=LJAR9LAGF AK 9N9AD9:D= *.(* -. EEL@G<K GF L@= GL@
H9J9E=L=JK FGL KH=;A>A; LG ;@=EA;9D ?JGMHK GJ >MF;LAGF9DALA=K DD L@9L
E=;@9FA;9D ;9D;MD9LAGF ;9F := <GF= GF L@= EGD=;MD= /@=J=>GJ= *.(* -. ;9F
HJ=<A;LAGF G> ;@=EA;9D =F?AF==JAF? L@=JEG<QF9EA;9D HIGH=JLA=K DAC= >(
KGDM:ADALA=K 9F< H9JLALAGF ;G=>>A;A=FLK F 9<<ALAGF9D 9<N9FL9?= G> * (
L@= EGD=;MD=K <AKKGDN=< E9Q AF >9;L := LIJ9FKALAGF KL9L=K G> 9 ;@=EA;9D J
9DD L@9L AK J=IMAJ=< AK L@9L GF= ;9F <G 9 ,( ;9D;MD9LAGF GF L@= KGDML= 9F
:=;GE= KL9F<9J< AF L@= D9KL LOG <=;9<=K /@AK 9>>GJ<K 9 MFAIM= GHHGJLMFA
G> 9 J=9;LAGF AF;DM<AF? >GJ AFKL9F;= L@= :9D9F;= :=LO==F CAF=LA;9DDQ 9Fc«<
HIL@O9QK 9K 9 >MF;LAGF G> L@= KGDN=FL MK=<
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COSMO-RS

Theory

=DGO KGE= G> L@= *.(* -. L@=GJQ AK =PHD9AF=< :ML 9 EGJ= ;GEHD=L= <=K;JA
-=>K 6 7 9F< 6 7

DL@GM?@ AF HIJAF;AHD= 9DD G> ;@=EAKLJQ ;9F := HIJ=<A;L=< :Q 9HHJGHJA9L= k
AF HJ9;LA;= <M= LG L@= =PLJ=E= E9L@=E9LA;9D ;GEHD=PALQ G> <GAF? KG GFDQC
;i GEHML=< 9L 9F 9;;MJ9;Q JAN9DAF? L@9L G> L@= EGKL 9;;MJ9L= =PH=JAE=FLK #
9HHIJGPAEY9LAGFK >GJ AKGD9L=< EGD=;MD=K G> MH LG 9 >=0 @MF<J=< 9LGEK L¢
;9F 1= G:L9AF=< *> ;GMJK= L@AK E=9FK L@9L <AJ=;L ;GEHML9LAGF G> L@=JEG<
I @=JEG<QF9EA; HIGH=JLA=K ;9F GFDQ := ;GEHML=< 9K 9F 9N=J9?= GN=J 9 D9J?=
D9J?= FME:=J G> EGD=;MD=K /G 9<<J=KK L@AK H=GHD= @9N= LQHA;9DDQ J=KG.
( GJ (GFL= 9JDG ( E=L@G<K O@=J= ;GF>A?MJ9LAGFK 9J= ?=F=J9L=< =AL@=1J
9LGEA; EGLAGFK GN=J <AK;J=L= LAE= KL=HK GJ :Q J9F<GE ?=F=J9LAGF AF =AL®@
EG<=DK H9J9E=LJAR=< 9?9AFKL IMO9FLME E=;@9FA;9D ;9D;MD9LAGFK 9F< =PH=JAl
#G0O=N=J =N=F L@=K= 9HHJG9;@=K G>L=F >9DD K@GJL AF ?=F=J9LAF? KM>>A;A=
;@9F;= G> L@9L KALMO9LAGF AEHIJGNAF? <J9E9LA;9DDQ AF L@= F=9J >MLMJ=

JGMF< F<J=9K &D9EL L@=F OGJCAF? >GJ 9Q=J @AL MHGF 9F 9HHJGY9;@ L
;GEHML= L@= <=L9ADK G> EGD=;MD=K IMOFLME E=;@9FA;9DDQ 9F< KM:K=IM=FLD(
9HHIJGPAE9L= KL9LAKLA;9D E=;@9FA;K HIJG;=<MJ= 6 7 /@AK 9HHJG9;@ AK ;9DD=x
.sJ==FAF? (*<=D >GJ -=9DAKLA; .GDN=FLK 9F< @9K HJGN=F LG := IMAL= HGO=J>N\
:=LO==F L@= OGJD< G> ;@=EA;9D IMO9FLME E=;@9FA;K 9F< =F?AF==JAF? L@=JEG-=

I@=JEG<QF9EA; J=>=J=F;= KL9L=K ;9F := ;@GK=F 9J:ALJ9JADQ /@=Q <G FGL =N=
J=9DAR9:D= 9K DGF? 9K AL AK ;GFKAKL=FLDQ MK=< 2= 9J= 9L DA:=JLQ LG ;@GG
=E:=<<=< AF 9 H=J>=;L ;GF<M;LGJ L@9L AK 9 E9L=JA9D OAL@ 9F AF>AFAL=DQ D9
K;J==F=< KL9L= .MHHGK= 9 EGD=;MD= J=KA<=K AF 9 EGD=;MD= K@9H=< ;9NAL
yOINALQ AK ;GF<M;LGJ E9L=JA9D DL@GM?@ AL OGMD< := @9J< LG J=9DAR= L@A'
IMOFLME E=;@9FA;9D ;9D;MD9LAGFK GF L@QAK @QHGL@=LA;9D KL9L= .AF;= L@= |
<AKLJA:MLAGF 9F< L@=J=>GJ= HGKK=KK 9F =D=;LJA; >A=D< AL OADD HGD9JAR=
9FGL@=J =D=;LJA; >A=D< ?AN=F :Q 9 ;@9J?= <AKLJA:MLAGF GF L@= KMJ>9;= G>
;@9J?= <AKLJA:MLAGF AK ?=F=J9L=< :Q L@= IM9FLME E=;@9FA;9D ;9D;MD9LAGEFK
*(* 'JGE FGO GF L@= KMJ>9;= G> L@= EGD=;MD= K@9H=< ;9NALQ OADD := ;9DD
NGDME= G> L@= EGD=;MD= K@9H=< ;9NALQ OADD := ;9DD=< EGD=;MD9J NGDME=
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DLOGM?@ L@= 9;LM9D ;@9J?= <AKLJA:MLAGF GF L@= EGD=;MD9J KMJ>9;= OADD
'GFKA<=J L@= EGD=;MD9J KMJ>9;= 9K ;GFKAKLAF? G> K=?E=FLK OAL@ 9 ;GFKLOF
"@9J?= <AKLJA:MLAGF 9N=J9?=< GN=J K=?E=FLK )GO AFKL=9< G> L@= KAF?D= E
=P9EHD= 9 >DMA< ;GFKAKLAF? G> L@J== LQH=K G> EGD=;MD=K 9F<  $F 9 >
L=EH=J9LMJ= L@= EGD=;MD9J KMJ>9;=K HJ=K=FL AF L@= >DMA< OADD 9DD := AF
K=?E=FLK G> ;GFKL9FL <=FKALQ AFLJG<M;=< 9:GN= 9J= AF ;DGK= ;GFL9;L

2= FGO :GEH9J= GMJ EGD=:MD= AF L@= >DMA< OAL@ GMJ :@GK=F J=>=J=F:= KL
KMJ>9:= OAL@ 9 :@9 hOABBFKAIMAGE=[< OAL@ 9 K=?E=EG>09A G @& 9 J26 D=MDLQ [
$> L@= LOG ;@9J?= <=FKALA=K @94 HgF LIG@:= @HHGKRL=IMAI=K >GJ 9;@A=NAF?
H=J>=;LDQ K;J==F=< KL9L= OADD N9FAK@ #GO=N=J L@AK OADD FGL @9HH=F LG
<=FKALQ AK DgE>LOG=HF L@= LOG K=?E=FLK !JGE =D=;LJGKLI9LA; L@=GJQ AL >GDD
=F=J?Q H=F9DLQ HIJGHGJLAGF9D IxG[E@ $FKH2EE FAHOARIE@AK ?AN=K 9 09Q LG ;GE!}
"@=EA:9D HGL=FLA9D G> ;GEHGF=FL :Q ?GAF? GN=J 9DD HGKKA:D= ;GF>GJEOQL/

9F< AF L@=AJ HIJGH=J EGD9J >J9;LAGFK 9F< <G ;GEHML9LAGFK GF L@= KL
HJ9:LA;= L@9L OGMD< := KAEAD9J LG <GAF? (GD=;MD9J QF9EA:K ;9D;MDI9LAGFK
9F< 9:GML 9K ;GEHMLO9LAGFI9DDQ HIJG@A:ALAN= $FKL=9< 9F 9HHJGPAEOLAGF ;9F
HJAGJA 9F< EMKL := BM<?=< :Q L@= J=KMDLK G> KM:K=IM=FL KAEMD9LAGFK /@ A
L@= >DMA< 9J= 9:D= LG E9C= ;GFL9;L AF<=H=F<=FL G> GF= 9FGL@=J $F 9 09Q A
‘ML DGGK= >JGE L@= GJA?AF9D JA?A< EGD=;MD9J KMJ>9;=K

K GF= OGMD< ?M=KK L@= 9HHIJGPAE9LAGF G> AF<=H=F<=FL K=?E=FLK E9C=K LC
=FK=E:D= HIJGH=JLA=K IMAL= LJ9;L9:D= $F >9;L ;GEHMLAF? L@= ;@=EA;9D HGL=
L@= EAPLMJ= :Q E=9FK G> L@= *.(* -. 9F< J=D9L=< E=L@G<K L9C=K AF L@= GJ<-=
?AN=F L@= J=KMDLK G> IMO9FLME E=;@9FA;9D ;9D;MD9LAGFK L@9L E9Q @9N= L9
EGD=;MD9J KMJ>9;= 9JGMF< L@= EGD=;MD= AK <ANA<=< J9L@=J 9J:ALJ9JADQ AF



L@9L L@= K=?E=FL G> GF= EGD=;MD= OADD GN=JD9H H=J>=;LDQ OAL@ L@9L G>
9FKO=J AK L@9L GF= ;9F KHDAL MH L@= EGD=;MD9J KMJ>9;= AFLG K=?E=FLK AF !
L@= EGD=;MD=K AF 9 >DMA< 9J= 9DO9QK AF ;GFL9;L OAL@ 9FGL@=J L 9FQ ?AN-:
OAL@ 9 FME:=J G> GL@=J EGD=;:MD=K 9F< K@9J= H9L:@=K G> >GJ =P9EHD= K|
=9;@ G> L@= KMJJGMF<AF? EGD=;MD=K L L@9L H9JLA;MD9J LAE= L@= K=?E=FL
K=;GF< D9L=J G> ;GMJK= L@=J= OADD := 9 <A>>=J=FL K=L G> K=?E=FLK /@9L A
KLILAKLA:9D E=;@9FA:K OAL@ :@9J?=< K=?E=FLK >GJ O@A:@ GF= F==<K LG CFG
K=?E=FLK 9 H9JLA;MD9J EGD=;MD= :JAF?K AFLG L@= >DMA< 9F< L@= HJG:9:ADAL
'@9J?= <=FKALQ [ >GJ 9DD N9DM=K G>[ GL@ ;9F := ;GEHML=< >JGE L@= J=KM
'9D;MD9LAGF GF L@= EGD=;MD= AF L@= H=J>=:L ;GF<M;LGJ %MKL LG ?=L 9 >DO9N
HJG>AD= G> 09L=J AK ?AN=F /@=K= 9J= L@= KL9LAKLA;9D <AKLJA:MLAGFK G> H
EMDLAHDA=< :Q L@= KMJ>9:= 9J=9 G> L@= EGD=;MD9J NGDME= /@= [ HIG>AD= J
<AKLJA:MLAGF GF L@= EGD=;MD9J KMJ>9;=

0 &(% " % - *( & *+( # - * % Y#% % * +(, )+ ( %) (+ *
$F HIJAF;AHD= N9HGJ HJ=KKMJ=K G> HMJ= DAIMA<K ;9F := ;GEHML=< <AJ=;LDQ O/
;9D;MD9LAGFK QA=D< L@= ;@=EA;9D HGL=FLA9D G> 9 ;GEHGF=FL AF 9 DAIMA< O/
J=>=J=F;= KL9L= $L AK =9KQ LG ;GEHML= L@= =F=J?Q <A>>=J=F;= :=LO==F L@= .

:Q <GAF? 9F 9<<ALAGF9D IM9FLME E=;@9FA;9D ;9D;MD9LAGF G> L@= AKGD9L=<
=PH=JAE=FL9D N9HGJ HJ=KKMJ=K >GJ L@= HMJ= DAIMA< 9J= CFGOF OKAF? KM;@
;9F @=DH AF HJ=<A;LAF? L@= ;GJJ=;L H9JLA9D N9HGJ HIJ=KKMJ=K AF 9 EAPLMJ=

Combinatorial term

$F -=> 6 7 9 L@=JEG<QF9EA;9DDQ AF;GFKAKLACFLGARAFRQ SIA DD ;IGGL3IALMBAGTFI}
MK=<

“ACE" I DENIF?KLJGE
loN ZaPal A

$F L@AK =IMMBLIAGF KMJI>9;= 9J=9 G> L@= EGD=; MK INGD B E D B>>IBREHAAHF&A P
; GEHGMF< A AF L@= KGDMLAGF 9F< _ AK 9 *.(* -. H9J9E=L=J

/@= AEHGJL9F;= G> MKAF? 9 L@=JEG<QF9EA;9DDQ ;GFKAKL=FL ;GE:AF9LGJA9D ;(
$F L@= ! *.(* -. HIG?J9E AL AK HGKKA:D= LG MK= 9 L@=JEG<QF9EA;9DDQ ;GFK/
'GFLJA:MLAGF G> L@= >GJE IM9LAGF _ G> -=>6 7 OAL@ _
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$F L@AK =MW UADBF BGD=;MD9J NGDME= G> ;GEHGMF< A $F L@= bo*(* -. HIG?J9
yGE:AF9LGJA9D L=JE AK MK=< :Q <=>9MDL

Temperature dependent hydrogen bond interaction

$F -=> 6 7 9 L=EH=J9LMJI= <=H=F<=FL @Q<JG?=F :GF< AFL=J9;LAGF AK KM??=KL==-
I *(* -. HIG?J9E /@= L=EH=J9LMJ= <=H=F<=F;= IMOLAGF G> -=>6 7 AK G>

L=JE /I DF6 =PH C% EGD -/ 7
o/ L=JE / L=JE &

$F L@AK =IM9LAGF - AK L@= ?9K ;GFKL9FL 9F< / L@= L=EH=J9LMJ= AF &=DNAF
L@= @Q<JG?=F :GF< AFL=J9;LAGF G> -=> §:7 AIC EEMCEAHDA X QQJIG@AK  &sF+LGCJ >
AFL=J9;LAGF L=EH=J9LMJ= <=H=F<=FL

Calculation of properties

/@= *.(* -. E=L@G< 9DDGOK LG ;9D;MD9L= L@= ;@=EA;9D HGL=FLA9D G> 9 ;GEHG
0=DD 9K AF L@= ?9K H@9K= K== L@= L@= *.(* -. L@=GJQ L@9L 09K <AK:MKK=<
* (* -. AEHD=E=FL9LAGF L@= >GDDGOAF? =IM9LAGFK O=J= MK=< LG ;9D;MD9L= H
HGL=FLA9DK

ZpPA

HK|MJ= =PH EM\JCKQK_/U
H&lQHGJPA:PH }éG\DEQK_/U
H\IQHGJZAH&IQHGJ
Q§19HGJH&|9HCi_I}19HGJ

1A =PH SCDNMI= y

9A 1APA
" ZaPy KGDRMI=

# ZAPa ﬁ EAK>&L HMJ:EAK>AL HMJ=

G keon=rH £2CLCPN/U

Q¢;Z @_/

\" keoNACPROK -/ DFk& DNk

PA" A I /e

P IA=PH SWk /E /| - WDFell d/ U/ IE

DG?*keDN KGDNDF KCEONCGDN /DG aAkepiKGDN
/@= 9:GN= =IM9LAGFK 9J= FGL 9DO09QK =P9;L KGE= 9KKME= A<=9D ?9K :Z=@9NAG.
/@= EGD9J >dA®>LAGCB®PGEHGMF< A G> L@= KGDN=FL K@GMD< 9<< MH LG

2AL@ L@= *.(* -. EEL@G< AL AK HGKKA:D= LG HJ=<A;L N9HGJ HJ=KKMJ=K #GO=N
=PH=JAE=FL9D N9HGJ HJ=KKMJ=K G> HMJ= ;GEHGMF<K 9K AFHML <9L9 >GJ L@= ;
9;;MJ9;Q G> L@= ;9D;MD9L=< N9HGJ HI=KKMJ=K AF 9 EAPLMJ= >GJ =P9EHD=

$F L@= *.(* -. E=L@G< L@= NGDME= G> EGD=;MD= AF L@= DAIMA< H@9K= AK 9t
L@= EGD=;MD= K@9H=< ;9NALQ L@9L AK MK=< AF L@= *.(* ;9D;MDI9LAGFK $F LG
L@= NGDME= G> EGD= G> KGDN=FL EGD=;MD=K AF L@= DAIMA< H@9K= #GO=N-=
NGDME=K GF= :9F 9DKG MK= J=D9L=< =PH=JAE=FL9D <9L9 9K AFHML <9L9 >GJ I



/@= ;9D;MD9LAGF G> L@= :GADAF? L=EH=J9LMJ= G> 9 KGDN=FL AK H=J>GJE=< O/
L=EH=J9LMJ= AK N9JA=< MFLAD L@= ;9D;MD9L=< N9HGJ HJ=KKMJ= AK OAL@AF 9 ;

HIJ=KKMJ=

DKG L@= ;9D;MD9LAGF G> KGDM:ADALQ G> ;GEHGMF< A AK H=J>GJE=< OAL@ 9F

;G=>>A;kK=HE=F<K GF L@= EGD9J >J9;LAGF G> L@AK ;GEHGMF«<
\#>-MkK\H GE//@=K=

:GEHGMF<K

l@= *.
;O9F := ?AN=F 9K AFHML <9L9 >GJ L@=

(* -. E=L@G

;9D;MDO9LAGF G> KGDM:,

+ $* *. $ 3

- "9K ;GFKLOFL

/ /=EH=J9LMJ=

CLOK /@= ;@=EA;9D HGL=FLA9D G> L@= HMJ= ;GEHGMF< A AF L[@= 29K H@¢

T AMI= /@= ;@=EA;9D HGL=FLA9D G> L@= HMJ= ;:GEHGMF< A AF L[@= DAIMA<Z<

“RGPN /@= ;@=EA;9D HGL=FLA9D G> ;GEHGMF< A AF 9 DAIMA< KGDMLAGF

Pa /@= EGD9J >J9;LAGF G> ;GEHGMF< A AF 9 DAIMA< KGDMLAGF

Q /@= EGD9J >J9;LAGF G> ;GEHGMF< A AF L@= ?9K H@9K=

1A :LANALQ :G=>>A;A=FL G> :GEHGMF< A AF 9 DAIMA< KGDM|LAGF

9 :LANALQ G> ;GEHGMF< A AF 9 DAIMA< KGDMLAGF

H M= /@= NO9HGJ HIJ=KKMJ= G> L@= HMJ= :GEHGMF< A

HYYHGY /@= H9JLA9D N9HGJ HIJ=KKMJ= G> ;GEHGMF< A

HYPHGJ /@= LGL9D N9HGJ HIJ=KKMJ=

" /@= =P;=KK "A::K >J== =F=J?Q

# /@= =P;=KK =FL@9DHQ

K AMI= /@= @Q<JG?=F :GF< =F=J?Q G> L@= HMJ= ;GEHGMF< A AF|L@= DAIMA

K /@= H9JLA9D @Q<JG?=F :GF< =F=J?Q G> ;GEHGMF< A AF 4 DAIMA< KC

AARCALAMIE = EAK>AL =F=J?Q G> L@= HMJ= ;GEHGMF< A AF L@= DAJMA< H@9K:

AAKRZAL /@= H9JLA9D EAK>AL =F=J?Q G> ;GEHGMF< A AF 9 DAIMAJ KGDMLAGF

& #=FJQ K D90 ;GFKL9FL JI9LAG :=LO==F L@= DAIMA< H@9KE ;GE;=FLJ9
HO9JLA9D N9HGJ HIJ=KKMJ= AF L@= ?9K H@9K=

G <AE=FKAGFED=KK #=FJQ K D90 ;GFKL9FL J9LAG :=LO==F L|@= DAIMA<
:GEHGMF< 9F< ALK ?9K H@9K= ;GF;=FLJ9LAGF

\" KGDN /@= KGDNO9LAGF "A::K >J== =F=J?Q 9L O9LE

1KGDN=FL 1GDME= G> EGD= G> KGDN=FL EGD=;MD=K AF L@= DAIMA< H@9K=

129K 1GDME= G> EGD= G> EGD=;MD=K AF L@= ?9K H@9K= 9L | 9LE A<=9

PA~ .GDM:ADALQ G> ;GEHGMF< A AF 9 KGDN=FL EGD9J >J9;LAGF

\#>MK /@= =FL@9DHQ G> >MKAGF G> ;GEHGMF< A

\ H /@=\ @=9L ;9H9;ALQ G> >MKAGF G> ;GEHGMF< A

I /@= E=DLAF? L=EH=J9LMJ= G> ;GEHGMF< A

DG?KGDN K

/@= DG?9JAL@E G> L@= H9JLALAGF ;G=>>A;A=FL + O@A;

@ AK L@= J

’;Qj\lEHGMF< AF LOG AEEAK;A:D= KGDN=FLK KGDN=FL 9F<

KGDN=FL




COSMO result files

*(* -. F==<K 9K AFHML >GJ L@= ;9D;MD9LAGF KG ;9DD=< *.(* J=KMDL >AD=K >G.
J=KMDLK G> IM9FLME E=;@9FA;9D ;9D;MD9LAGF MKAF? *.(* $F F'KM;@ 9 *.(* J-=
| + L >AD= GJ 9 *. &! >AD= GKC> $F GL@=J HIG?J9EK KM;@ 9 >AD= ;9F :-:
9@ LLH O00 <=KA?F ;@= NL =<M 49L9LOKSEKGK @EKBG >AD=K ;9F := > GMF< O@A;
E9<= OAL@ 9 <A>>=J=FL HJG?J9E )GL= L@9L L@= GHLAE9D *.(* -. H9J9E=L=JK E
T @GK=F

ADF COSMO calculation

#=J= AL AK <=K;JA:=< :JA=>DQ @GO LG E9C= *.(* J=KMDL >AD=K ;GFKAKL=FL OAl
! H9J9E=LJAR9LAGF G> *.(* -. LG =FKMJ= >MDD H9J9E=L=J 9HHDA;9:ADALQ !AJ
GHLAEAR9LAGF K@QGMD< := H=J>GJE=< OAL@ I OAL@ 9 /5+ :9KAK K=L 9F< L@=

BASIS

type TZP

core Large

END

XC

GGA Becke Perdew
END

/@= J=KMDLAF? / + G>L@= EGD=;MD= J=F9E= AL ;GEHGMF<8?9KH@9K= L AK
*(* ;9D;MD9LAGF /@= ' *(* ;9D;MD9LAGF AK H=J>GJE=< OAL@ L@= >GDDGOAF

SYMMETRY NOSYM
SOLVATION
SURF Delley
DIV leb1=23 leb2=29 rleb=1.5
SOLVENT name=CRS emp=0.0 cav0=0.0 cav1=0.0
CHARGED method=CONJ conv=1e-10 iter=300 omega=1.0 corr
C-Mat exact
DISC sc=0.01 leg=4 tol=0.1
RADII
C 2.00
H 1.30
N 1.83
O 1.72
Cl 2.05
SubEnd
END
XC
GGA Becke Perdew
END
Fragments
compound_gasphase compound_gasphase.t21
end

$F L@AK *.(* ;9D;MD9LAGF L@= FGF <=>9MDL =DD=Q LQH= G> ;9NALQ ;GFKLJM;L
<=L9ADK GF L@= =DD=Q KMJ>9;= ;GFKLIJM;LAGF /@= F9E= G> L@= KGDN=FL AK
i GFKL9FL LG AF>AFAL= 9F< K=LK L@= J9<AMK G> L@= HIJG:AF? KH@=J= LG <=L=1J
KMJ>9;= LG F?KLIJGE $F L@= -9<AA KM::DG;C C=Q L@= &D9EL 9LGEA; ;9NALQ
emp cav0 9Fsavl 9J= R=J&orf @GHLAGF LG L@= # -" KM:C=Q ;GFKLJ9AFK L@= ;GEHM
KMJ>9;= ;@9J?=K LG 9<< MH LG L@= F=?9LAN= GCexatt@=CGBHGID&sM D90 K& 9AQ28 .H=;A>


http://www.design.che.vt.edu/VT-Databases.html

;O9MK=K ' LG ;GEHML= KLJ9A?@L>GJ09J<DQ L@= GCGMPGBEB; @@ EHGRAEAD> AM=LG LC
EGD=;MD9J FME=JA;9D AFL=?J9LAGF ?JA< 9F< AFL=?J9L= 9?9AFKL L@= =D=;LJGF,
=P9;L :ML E9Q @9N= AF9;;MJ9;A=K O@=F L@= FME=JA;9D AFL=?J9LAGF HGAFLK 9.
;@9J7=/G J=E=<Q L@AK L@=9HEKFKAEARAEZKK KE=9J=< GML 9F< J=HJ=K=FL=< :Q ¢
H=;A>&xafE?>GJ L@= (/ KM:C=Q 9DKG J=IMAJ=K L@9L L@= ! ;59D;MD9LAGF MK=K

/l@= J=KMDLAF? /| + J=F9E= AL ;GEHGMF< L G>L@= *.(* ;9D;MD9LAGF AK 9 *

$F 9 *.(* -. ;9D;MD9LAGF GFDQ L@= *.(* H9JL G> L@AK >AD= AK F==<=< *F= ;9
; GEHGMF< ;GKC> O@A;@ GFDQ ;GFKAKLK G> L@= K=;LAGF *.(* A> GF= <G=K

| $ADFBIN/cpkf compound.t21 compound.coskf "COSMQO"
/@= >AD= ;GEHGMF< ;GKC> K@GMD< FGL =PAKL :=>GJ= L@AK ;GEE9F< AK ?AN=F

i GEHD=L= [ + 9FQEGJ= 9F< ;9F FGL := NA=0=< OAL@ INA=O >GJ =P9EHD= $L
-. ;9D MD9LAGFK

Accuracy

.=N=J9D H9J9E=L=JK AF L@= *.(* ;9D;MD9LAGF ;9F AF>DM=F;= L@= 9;;MJ9;Q G> L
E=;@9FA;9D ;9D;MD9LAGF .GE= G> L@=K= H9J9E=L=JK OADD := <AK;MKK=< )GL=
H9J9E=L=JK AF L@= *.(* ;9D;MD9LAGF GF= E9Q 9DKG @9N= LG J=H9J9E=LJAR= L

H9J9E=L=JK DAKL G> KGE= G> L@= ! *.(* H9J9E=L=JK

X3 >MF;LAGF9D

X :9KAK K=L

X >AL K=L

X OLGEA: ;9NALQ J9<AA 9F< J9<AMK G> L@= HJG:AF? KH@=J=

X ;9NALQ ;GFKLJM;LAGF

X ?2=GE=LJQ
/@= 9LGEA: ;9NALQ J9<AA 9F< L@= J9<AMK G> L@= HIJG:AF? KH@=J= 9J= L@= KOF
* (* -. EEL@G< <=N=DGH=< :Q &D9EL =L 9D O@A;@ AK AEHD=E=FL=< AF | /@=
AK J=D9LAN=DQ ?GG< >GJ 0=9CDQ :GMF< KQKL=EK :ML E9Q FGL := KG ?GG< AF (
"GEHJGEAK= :9KAK K=L /@= =DD=Q LQH= G> ;9NALQ :GFKLJM;LAGF AF ! :9F ?A]

HGAFLK /@= 3 >MF;LAGF9D :9KAK K=L 9F< ;9NALQ ;GFKLJM;LAGF ;@GK=F AF L(
KAEAD9J 9;;MJ9;Q 9K L@GK= L@9L O=J= MK=< AF -=> 6 7 )GL=L@9L L@=Q 9J= F
-=> 6 7 KAF;= AF L@9L H9H=J 9 <A>>=J=FL IM9FLME E=;@9FA;9D HJG?J9E O9K M

$F L@= H9J9E=LJAR9LAGF >GJ ' L@= K9E= ?=GE=LJQ O9K MK=< >GJ L@= ?9K HQ@
O@A;@ AK <A>>=J=FL L@9F AF -=> 6 7 $L <=H=F<K GF L@= 9;LM9D KGDN=FL A>
*(* ;9D;MD9LAGF E9Q ?AN= :=LL=J J=KMDLK )GL= L@9L L@= <A=D=;LJA; E=<AME

9F AF>AFAL= <A=D=;LJA; ;GFKL9FL AF L@= *.(* -. EG<=D /@MK 9 ?=GE=LJQ GHL/#
*(* ;9D;MD9LAGF EA?@L := EGJ= 9HHIJGHJA9L= >GJ 9 EGD=;MD= <AKKGDN=< AF (
<AKKGDN=< AF F @=P9F=

/@= >AL K=L AF | AK FGL 9D0O9QK 9:D= LG <=K;JA:= L@= GMDGE: HGL=FLA9D 9:;

KMJ>9;= HGAFLK $F J=?MD9J ! ;9D;MDI9LAGFK L@AK HJG:D=E AK FGL 9HH9J=FL

AFL=?J9DK ;GEHML=< AF L@= NA;AFALQ G> L@= *.(* KMJ>9:= @9N= DALLD= AEH9

L@AK E9Q @I9N= KGE= =>>=;L C@AKxdK OODR KOEZ=GLHI<AGRBN= AFKL=9< G> L@= <:

C-Matpot GHLAGF FGL@=J HGKKA:ADALQ AK LG 9<< EGJ= >AL >MF;LAGFK >GJ =P
$110. 1$/10) /$*). C=Q AF L@= AFHML >GJ L@= 9<> :9D;MD9LAGF



Cavity construction

/l@= KMJ> LQH= G> ;9NALQ ;GFKLJM;LAGF AF ! OAL@ <=>9MDL K=LLAF?K <G=K F
HGAFLK /@=J=>GJ= AL AK J=;GEE=F<=< LG MK= L@= KG ;9DD=< =DD=Q LQH= G>
9DDGOK GF= LG ;GFKLJM;L 9 KMJ>9;= O@QA;@ @9K E9FQ EGJ= HGAFLK /@= KMJ>
9DDGOK E9FQ EGJ= HGAFLK A> GF= K=LK L@= GHLAGF )! AN G> L@= KM:C=Q $1 ¢
N9DM= L@9F L@= <=>9MDL N9DM= G> /I@AK OADD FGL := <AK;MKK=< @=J= >MJL
L@= KMJ> LQH= G> ;9NALQ ;GFKLIJM;LAGF OAL@ <=>9MDL K=LLAF?K AK ?AN=F :=
J=HJ=K=FL L@= *.(* KMJ>9;= HGAFLK L@9L 9J= MK=< >GJ L@= ;GFKLJM;LAGF G>
J=HJ=K=FLK HGKALAN= * (* ;@9J?= <=FKALQ L@= :DM= H9JL F=?9LAN= * (* ;@9.

K;@=E= AK ;@GK=F LG E9L;@ L@= GF= :Q &D9EL

%)H% $) *. %$ * )+ ( % #* $%"  )+( )+( & *+( # - * -

*F= :9F ;GFKLJM;L 9 KMJ>9;= O@A;@ @9K E9FQ EGJ= HGAFLK MKAF? 9 KG ;9DD=<
.0-1 G> L@= C=Q .*'1 )/ GF= daEy; @ G@KKM:C=Q $1 G> L@= C=Q .*'1 )/ @9K =PLJ9
GHLABEK <=>9MDL NREPM=<=>9MDL N9DKNeb <=3PMDL N9DM= F?KLJGE $> L@=
'ONALQ J9<AMK G> 9F 9rleB E MAKiebD G (B-LJQL=@ ORb2= M@=K= N9DM=K ;9F := ;@9F?=<
MKAF? 9 @A?@lelll NOFDRBZ 2EN=K EGJ= KMJ>9;= HGARdK IE0@PAKE9D N9DM=

N9DM= G> E=9FK KMJ>9:= HGAFLK AF ;9K= G> 9 KAF?D= 9LGE 9F< E=9FK
9 KAF?D= 9LGE /QHA;9DIEb®) 663 L@MDKMIKS ;= HBARPIGG L @ =9KMJI>9;= HGAFLK G>

GL@=J =D=E=FLK
/@= F=PL >A?MJ= AK E9<= OAL@ L@= >GDDGOAF? <=>9MDL >GJ L@= =DD=Q KMJ
SOLVATION

SURF Delley
DIV leb1=23 leb2=29 rleb=1.5



END

-0.0100

%)H%  ( $) *. %S * )+ ( % #* $%" " L)+ ( & *+( # - * -

l@= <A>>=J=FL O9QK G> ;GFKLJIJM;LAF? L@= ;9NALQ @9K KGE= ;GFK=IM=F;=K >GJ
>A?MJ= :=DGO

pisigma) sigma—profile

8 —
. A\
4 !
. 1
z | /
1 NP i, QWAL T
: ) Al s
[ [ [ [ [
-0.D02 -0.01 oo .01 0.0z
sigma (e /A**2)
0 &(% ") % # * $%" & *+( # - x

$F L@AK HA;LMJ= L@= :DM= DAF= AK L@=[ HIG>AD= OAL@ L@= KMJ> LQH= G> ;(
=DD=Q LQH= G> ;GFKLJM;LAGF OAL@ E9FQ KMJ>9;= HGAFLK !GJ ;GEH9JAKGF L(
E=L@9FGD A> 9 D9J?= ,5 + :9KAK K=L AK MK=< 9?9AF OAL@ L@= =DD=Q LQH= G:
HGAFLK



The COSMO-RS program

/@ = I * (* -. ,GEE9F< DAF= H)BRIOHK;JA:=< @=J= AF;DM<AF? 9DD AFHML GHLAG
Running the COSMO-RS program

-MFFAF? L@= *.(* -. HIG?J9E AFNGDN=K L@= >GDDGOAF? KL=HK

X GFKLJIJM;L 9F . $$ AFHML >AD= K9Q AF

X-MF L@= HIJG?J9E :Q LQHAF? MF<=J 0)$3
$ADFBIN/crs <in >out

X (GN= i GHQ J=D=N9FL J=KMDL >AD=K AF H9JLA;MD9J -.&! LG L@= <AJ=;L
L@=E
9F< ?AN= L@=E 9HHJGHJA9L= F9E=K

X $FKH=;L L@= KL9F<9J< GMLHML >AD= GML LG N=JA>Q L@9L 9DD @9K ?GF=

COSMO-RS parameters

l@= *.(* -. EG<=D @9K K=N=J9D H9J9E=L=JK /@= ?=F=J9D *.(* -. H9J9E=L=JK ;9F
OAL@ L@GRSPBRAMETERSF< L@= =D=E=FL KH=;A>A; H9J9E=L=JKISPERSIORAN=F 9 N9DM=

General parameters

CRSPARAMETERS
{RAV rav}
{APRIME  aprime}
{FCORR fcorr}

{CHB chb}
{SIGMAHBOND sigmahbond}
{AEFF aeff}

{LAMBDA lambda}
{OMEGA omega}
{ETA eta}
{CHORTF chortf}
{combi1998 | combi2005}
{hb_all | hb_hnof}
{hb_temp | hb_notemp}
End

/@= ! <=>9MDL N9DM=K 9J= GHLAEAR=< H9J9E=L=JK >GJ ! ;79D;MD9LAGFK /@=
-=> 67 .== 9DKG -=> 6 7 >GJ L@= E=9FAF? G> L@= H9J9E=L=JK

KQE:GD IADF Default IADF combi1998 Klamt -=> 6 7
J 9 NonJ

9HJAE= 9

>, GlEIP

;@ @:
KA?E9@:Ga~< |
9=>>:9 B
D9E:<9




GE=?9 a

=L9 ~

T @GJL>

GE:A T ;GE:A |;GE:A GE:A GE:A
@:89DD T @:8@FE@:8@FG> @:8@FG> @:8@FG>
@:8L=EH T @:8FG@=BH=EH @:8FGL=EH @:8FGL=EH
chortf

== -=> 6 7 >GJ L@=N<:P'\AFAI'[AGFK [

combil998 | combi2005

$> L@= Kdhbl®98 AK AF;DM<=< 9 L@=JEG<QF9EA;9DDQ AF;GFKAKL=FL ;GE:AF9L
"@=EA:9D HGCEERA9D> 6 7 AK MK=<cofbi20@® =AKMAE =M <=< <=>9MDL 9
L@=JEG<QF9EA;9DDQ ;GFKAKL=FL ;GE:AF9LGJA9D ;GFLJA:MLAGF G> -=> 6 7 Ak
GE:AF9LGJA9D L=JE 9F< -=> 6 7

hb_all | hb_hnof

$> L@= KMalC=OK AF;DM<=< @Q<JG?=F :GF< AFL=J9;LAGF ;9F := AF;DM<=< :=LO
:=DGF? LG # 9LGEK 9F< 9DD GL @ =JhiKhih&= AKKAB DM@ =<K M=CHOW DL @Q<JG?=F :
AFL=J9;LAGF ;9F := AF;DM<=< GFDQ :=LO==F K=?E=FLK L@9L :=DGF? LG # 9LGI
I 9F< K=?E=FLK L@9L :=DGF? LG ) * GJ ! 9LGEK

hb_temp | hb_notemp

$> L@= KiMn@en(® AK AF;DM<=< L@= @Q<JG?=F :GF< AFL=J9;LAGF AK FGL L=EH=
-=> 6 7 $> L@tdd:BKQAF;DM<=< <=>9MDL L@= @Q<JG?=F :GF< AFL=J9;LAGF
<=H=F<=FL 9K AF -=>6 7 .== L@= K=;LAGF GF L@= L=EH=J9LMJ= <=H=F<=FL ¢
-=> 67

Element specific parameters

DISPERSION
{H dispH}
{C dispC}
{N dispN}
{-}

End

/@= >GDDGOAF? L9:D= ?AN=K L@= =D=E=FL KH=;A>A; <AKH=JKAGF ;GFKL9FLK /@

H9J9E=L=JK >GJ ! "9D;MD9LAGFK /@= &D9EL N9DM=K ;9F 9?9AF := >GMF< AF -=:
element IADF Default IADF combi98 Klamt -=> 6 7
#




Compounds

IGJ =9;@ ;GEHGMF< GF= @9K IOOMPOUND@ = C=QO0GJ<

COMPOUND filename
{cosmofile}
{drophbond}

{NRING nring}
{FRACI1 frac1}
{FRAC2 frac2}

{PVAP pvap}

{TVAP tvap}

{Antoine A B C}
{MELTINGPOINT meltingpoint}
{HFUSION hfusion}
{CPFUSION cpfusion}

End
filename
/@= >AD=F9E= ;9F := 9 >MDD H9L@ GL@=JOAK= J=D9LAN= H9L@ AK 9KKME=x<
#GO LG E9C= 9F I * (* J=KMDL >AD=59F := >GMF<
cosmofile
$> L@= KddmGiteQ AK AF;DM<=< L@= >AD= K@GMD< := 9F . $%$ *.(* >AD= GKEG
<=>9MDL L@= >AD= K@GMD< := 9 C> >AD= =AL@=J 9F I * (* J=KMDL >AD=/
:GKC>
drophbond

$> L@= KiphBen® AK AF;DM<=< FG @Q<JG?=F :GF< L=JEK OADD := AF;DM<=< >G.
KH=;A>A=< <=>9MDL L@= @Q<JG?=F :GF< L=JEK 9J= AF;DM<=< >GJ L@AK ;GE

nring

/@= FME:=J G> JAF? 9LGEK /@AK AK 9 *.(* -. H9J9E=L=J $L K@GMD< := >GJ
=>9MDL N9DM= AK

fracl

/@= EGD9J >J9;LAGF G> L@= ;GEHGMF< AF L@= KGDN=FL /@AK AK KGDN=FL
:G=>>A;A=FLK

frac2
/@= EGD9J >J9;LAGF G> KGDN=FL GFDQ MK=< AF ;9K= G> L@= ;9D;MD9LAGF
pvap, tvap
+MJ= ;GEHGMF< N9H@Gp HIPIKKWMI=EHtvap9 LEIBNAF OK=< pvBD QFA> :GL@
tvap 9J= KH=;A>A=< 9F< L@=F OADD @9N= 9F =>>=;L GF L@= ;9D;MD9L=< N9HG
DL=JF9LAN= AK LG K=L L@= FLGAF= ;G=>>A;A=FLK $> :GL@ 9J= FGL KH=;A>A
AK 9HHJGPAE9L=< MKAF? L@= *.(* -. E=ZL@G<

A B, C



AB 9FKx9J= L@= HMJ=

i GEHGMF< FLGAF= ;G=>>A;A=FLK KM;@ L@9L
log P =A-B/(T+C)
/I @AK FLGAF= =IM9LAGF AK 9 H9J9E=L=J >AL LG =PH=JAE=FL9D HMJ=
9 J=KLJA;L=< L=EH=J9LMJ=/ &=DNAF J9F?=
GF L@=

i GEHGN
;G=>>A;A=FLK 9
DL=JF9LAN= AK L
'GL@ 9J= FGL KH=;A:

$> L@= FLGAF=
;9D;MD9L=< N9HGJ HJ=KKMJ=K GJ :GADAF? HGAFLK
i GEHGMF< N9HGJ HIJ=KKMJ= 9L 9 >AP=< L=EH=J9LMJ= $>
HJ=KKMJ= AK 9HHJGPAES9L=< MKAF? L@~=

*(* -, EZL@G<
meltingpoint, hfusion, cpfusion

+MJ= ;GEHGMF< E=izlidgpéintHGABREDNAF HMJ= ;GEHGMF< HBib@ 9DHQ G> >MKAGF
C;9D EGD 9F< HMJ= ;GEHGMF< @pfBion;9HO;ADQEGD>MKA*GPQ MK=< A> :GL@
meltingpoint 9F kfusion 9J= KH=;¢pfusien<c GHLAGF9D

9F< OADD L@=F @9N= 9F =>>=
KGDM:ADALQ ;9D;MD9LAGFK A> L@= L=EH=J9LMJ= G> L@= KGDN=FL AK

:=DGO
Temperature

| TEMPERATURE temperature {temperature_high ntemp}

temperature

/[=EH=J9LMJ= &=DNAF 9L O@QA;@ L=EH=J9LMJ= L@=
L=EH=J9LMJ=

*(* -. ;9D;MD9LAGF K@GI
/@@= >AJKL L=EH=J9LMJ= AF ;9K= G> 9 J9F?= G> L=EH=J9LM
temperature_high

/@= D9KL L=EH=J9LMJ=

&=DNAF AF ;9K= G> 9 J9F?= G> L=EH=J9LMJ=K
HIJ=KKMJ= ;9D;MD9LAGFK GJ KGDM:ADALQ ;9D;MD9LAGFK

*FDQ
ntemp

/@= FME:=J G> L=EH=J9LMJ=K AF ;9K= G> 9 J9F?= G> L=EH=J9LMJ=K

Pressure

| PRESSURE pressure {pressure_high npress}

pressure

+J=KKMJ= :9)J 9L O@A;@ HIJ=KKMJ=L@= *.(* -. ;9D;MD9LAGF K@GMD< L9C= H
9LE /@= >AJKL HIJ=KKMJ= AF ;9K= G> 9 J9F?= G> HJ=KKMJ=K
pressure_high

/@= D9KL HIJ=KKMJ=

:9J
9D, MD9LAGFK

AF ;9K= G> 9 J9F?= G> HJ=KKMJ=K

*FDQ MK=< AF ;91
npress

/@= FME:=J G> HJ=KKMJ=K AF ;9K= G> 9 J9F?= G> HIJ=KKMJ=K



Properties

Solvent vapor pressure

/@= EGD= >J9;LAGF G> =9;@ ;GEHGMF< G> L@= KGDRRAELGK@.@MDE=6Q ?AN=F OALC
COMPOUNBGJ =9;@ ;GEHGMF< $L AK HGKKA:D= LG ;9D;MD9L= L@= N9HGJ HIJ=KKMJ=
C =TEMPERATURE

PROPERTY vaporpressure
End

/@= AFHML HMJ= ;GEHGMF< N9HGJ HJ=KKMJ= OADD := MK=< AF L@= ;9D;MD9LAGHF
i GEHGMF< AF L@= EAPLMJ= A> ACOMROUMBHEHDIAG AKO AGFHG@®E<C $Q@ AL AK FGL KH=;/
AL OADD := 9HHJGPAE9L=< MKAF? L@= *.(* -. EEL@G<

Solvent boiling temperature

/@= EGD= >J9:LAGF G> =9:@ :GEHGMF< G> L@= KGDRRAELGKC@.@HDE=6 ?AN=F OALCG
COMPOUNBGJ =9;@ ;GEHGMF< $L AK HGKKA:D= LG ;9D;MD9L= L@= :GADAF? L=EH=J
C =RRESSURE

PROPERTY boilingpoint
End

/@= AFHML HMJ= ;GEHGMF< N9HGJ HJ=KKMJ= OADD := MK=< AF L@= ;9D;MD9LAGF
i GEHGMF< AF L@= EAPLMJ= A> ACOMROUMBHEHDIAG AKO AGFH GE@®E<C $Q@ AL AK FGL KH=;/
AL OADD := 9HHJGPAE9L=< MKAF? L@= *.(* -. EEL@G<

Log partition coefficients solute

/@= EGD= >J9;LAGF G> =9;@ ;GEHGMF< G> L@= KGDN=FL 9FFRAGDN=FL K@GML
9F< KMRRAQ@ G> L@EOFBRQUNDBGJ =9;@ ;GEHGMF< J=KH=;LAN=DQ /@= H9JLALAGF ;G
:9D;MD9L=< >GJ 9DD ;GEHGMF<K

PROPERTY logp
{VOLUMEQUOTIENT volumequotient}
End
volumequotient
$> L@ = KOLUWHEQUOTIENRK AF ;D Mvolumeguatient OADD := MK=< >GJ IMGLA=FL G> L@ =
<=FKALA=K G> KGDN=FL 9F< KGDN=FL AFKL=9< G> ;9D;MD9L=< N9DM=K

Activity coefficients solute

/@= EGD= >J9;LAGF G> =9;@ ;GEHGMF< G> L@= KGDRRAELGK@.G@MDE=Q ?AN=F OALC
COMPOUNBGJ =9;@ ;GEHGMF< /@= 9;LANALQ ;G=>>A;A=FLK 9J= ;9D;MD9L=< >GJ 9D|



PROPERTY activitycoef
{DENSITYSOLVENT densitysolvent}
End

densitysolvent

$> L@ = PENSIFSOLVENTAK A F ;D Mdensityso@ent OADD := MK=< >GJ L@= <=FKALQ G>
KGDN=FL C? ' AFKL=9< G> ;9D;MD9L=< N9DM=K -=D=N9FL >GJ L@= ;9D;MD9L/

/@= AFHML HMJ= ;GEHGMF< N9HGJ HJ=KKMJ= OADD := MK=< AF L@= ;9D;MD9LAGHF
; GEHGMF< AF L@= EAPLMJ= A> ACOMROUMBIGHDIAG AKOAGFKHG@®E<C$Q AL AK FGL KH=;/
AL OADD := 9HHJGPAE9L=< MKAF? L@= *.(* -. EEL@G< -=D=N9FL >GJ L@= ;9D;ML
;GFKLO9FL

Solubility solute in solvent

/@= EGD= >J9;LAGF G> =9;@ ;GEHGMF< G> L@= KGDRRAELGK@.@MDE =@ ?AN=F OALC
COMPOUNBGJ =9;@ ;GEHGMF< /@= KGDML=K K@GMD< @9N= R=JG EGD9J >J9;LAGF .
;9D;MD9L= L@= KGDM:ADALQ G> 9 KGDMLFEMRERATUREH=J9LMJ= J9F?= K== C=Q

PROPERTY solubility
End

IGJ KGDM:ADALQ ;9D;MD9LAGFK G> 9 KGDA< ;GEHGMF< GF= K@GMD< 9<< L@= HM

i GEHGMF< =FL@9DHQ G> >MKAGF 9F< GHLAGF9DDQ L@= HMJ= ;GEHGMF< @=9L ;
meltingpoint hfusion 9 Fepfusion J=KH=;LAN=D COBROUNDE LEt@AK ;GEHGMF<

Binary mixture

P9;LDQ LOG ;GEHGMF<K K@GMD< := ?AN=F AF L@= AFHML >AD=

PROPERTY binmixcoef
{Nfrac nfrac}

{isotherm | isobar}

End

nfrac
JME:=J G> <A>>=J=FL EAPLMJ=K >GJ O@A;@ L@= :AF9JQ EAPLMJ= AK ;9D;MDO9L

isotherm | isobar

$> L@= KMhe€r Q AK AF;DM<=< <=>9MDL L@= :AF9JQ EAPLMJ= OADD := ;9D;MD?9
L=EH=J9LMJ= $isth@= KM A=QM<=< L@= :AF9JQ EAPLMJ= OADD := ;9D;MD9L=<
HI=KKMJ=

/@= AFHML HMJ= ;GEHGMF< N9HGJ HJ=KKMJ= OADD := MK=< AF L@= ;9D;MD9LAGF
i GEHGMF< AF L@= EAPLMJ= A> ACONROUNBHSHDIAG AKO AGHHGE® E<C$Q@ AL AK FGL KH=;/
AL OADD := 9HHJGPAE9L=< MKAF? L@= *.(* -. EEL@G<



Analysis

Sigma-profile

PROPERTY sigmaprofile
{Nprofile nprofile}
{SigmaMax sigmamax}
{pure | mixture}

End

nprofile

JME:=J G> <9L9 HGAFLK >GJ O@A;@ LG ;9D;MD9L= L@= KA?E9 HIG>AD= <=>9M
sigmamax

/@= KA?E9 HIG>AD= AK ;9D;MD9L=< :=LO==F KA?E9E9P 9F< KA?E9E9P =>9MD
pure | mixture

$> L@= KMe CAIQAF;DM<=< L@= HMJ= ;GEHGMF< KA?E9 HJIG>xreK 9J= ;9D;MD9L:
AK AF;DM<=< L@= KA?E9 HIJIG>AD= G> L@= EAPLMJ= AK ;9D;MD9L=< /@= EGD=
EAPLMJ= K@GMD< := ? ANEFACILAL>@L @@CPRQUNDI L@ AK ;GEHGMF<

Sigma-potential

PROPERTY sigmapotential
{Nprofile nprofile}
{SigmaMax sigmamax}
{pure | mixture}

End

nprofile

JME:=J G> <9L9 HGAFLK >GJ O@A;@ LG ;9D;MD9L= L@= KA?E9 HGL=FLA9D <=>
sigmamax

/@= KA?E9 HGL=FLA9D AK ;9D;MD9L=< :=LO==F KA?E9E9P 9F< KA?E9E9P =>9
pure | mixture

$> L@= e CAMQAF;DM<=< L@= HMJ= ;GEHGMF< KA?E9 HGL=FLA9DK 9J= ;9D;MD
mixture AK AF;DM<=< L@= KA?E9 HGL=FLA9D G> L@= EAPLMJ= AK ;9D;MD9L=< /(
; GEHGMF< AF L@= EAPLMJ= K@ G MD ERAEITGN £ @ EOPIPQUNERE) KNB: £K Q

; GEHGMF<



COSMO-RS command line utilities

/@= LOG *.(* -. ;GEE9F< DAF= MLADA)IH#QMPKIO)ZFIOEBFN=JL *.(* C> >AD=K >JGE
tAF9JQ LG . $$% 9F< NA;= N=JK9

| kf2cosmo file.coskf file.cosmo

! %)#%¥%=9<K >JGE L@= C> >AD= >AD= ;GKC> K@GMD< =PAKL L@= K=;LAGF *.(*
>AD= ;GKEG K@GMD< FGL =PAKL $FKL=9< G> 9 ;GKC> >AD= L@= >AD= ;9F 9DK
>JGE 9F I *(* ;9D;MD9LAGF

| cosmo2kf file.cosmo file.coskf

%)#% J=9<K >JGE L@= . $$ >AD= >AD= ;GKEG K@GMD< =PAKL 9F< OJAL=K 9 K=,
>AD= ;GKC> K@GMD< FGL =PAKL )GL= L@9L GFDQ 9 K=;LAGF *.(* AK OJALL=F
>AD= ;9F FGL := MK=< DAC= 9F GJ<AF9JQ / + L >AD=

| cpkf file.t21 file.coskf COSMO

2AL@ L@= | C&! BEADAEQGHQ L@= K=;LAGF *.(* >JGE 9 >AD=1L K@GMD< =PA|
K@GMD< FGL =PAKL /@= >AD= >AD=L K@GMD< := 9 J=KMDL G> 9F I * (* ;9D
EM;@ KE9DD=J L@9F >AD=L /@AK >AD= >AD= ;GKC> ;9F FGL := MK=< DAC= 9F (
F=;=KK9JQ AF>GJE9LAGF KM;@ L@9L AL ;9F := MK=< 9K AFHML >GJ 9 *.(* -. ;9D; M
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