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COSMO-RS
Theory
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I /@= H9JLA9D @Q<JG?=F :GF< =F=J?Q G> ;GEHGMF< A AF 4 DAIMA< KC

KARZAL AMIE @ = EAK>AL =F=J?Q G> L@= HMJ= ;GEHGMF<7A AF L@= DAJ|MA< H@9K:

KAKR>AL /@= H9JLA9D EAK>AL =F=J?Q G> ;GEHGMF< A AF 9 DAIMA<{ KGDMLAGF

o #=FJQ K D90 :GFKLO9FL J9LAG :=LO==F L@= DAIMA< H@9K|- ;GF;=FLJGQ
H9JLAO9D NO9HGJ HIJ=KKMJ= AF L@= ?9K H@9K=

o <AE=FKAGFD=KK #=FJQ K D90 ;GFKL9FL J9LAG :=LO==F L{@= DAIMAX<
:GEHGMF< 9F< ALK ?9K H@9K= ;GF;=FLJ9LAGF

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

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

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

DG A eDN K;/[gp“: DG?9JAL@E G> L@= H9JLALAGF ;G=>>A;A=FL + O@A: @ AK L@= J
"“BEHGMF< AF LOG AEEAK;A:D= KGDN=FLK KGDN=FL OF<|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= i GKC> $F GL@=J HIG?J9EK KM;@ 9 >AD= ;9F :-:
Il@LLH O00 <=KA?F ;@= NL =<M 49L9LOKEKGK @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 OAIl
! 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

IGJ @=9NQ =D=E=FLK DAC= AG<AF= 9 /5 + :9KAK K=L AK J=IMAJ=< AF;DM<AF? L
/@= J=KMDLAF? / + G>L@= EGD=;MD= J=F9E= AL ;GEHGMF<8?9KH@9K= L AK
*(* ;9D;MD9LAGF /@= I * (* ;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 172
Cl 2.05
F 1.72
Br 2.16
I 2.32
Si 2.48
P 213
S 2.16
SubEnd
END
XC
GGA Becke Perdew
END
RESTART compound_gasphase.t21



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

$F L@AK *.(* ;9D;MD9LAGF L@= FGF <=>9MDL =DD=Q LQH= G>>Q@JNALQ ;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@= HJG:AF? KH@=J= LG <=L=1J
KMJ>9;= LG F?KLJGE $F L@= -9<AA KM::DG;C C=Q L@= &D9EL 9LGEA; ;9NALQ
empcav0 9Favl 9J= R=J&Gorf @QZGHLAGF LG L@= # -" KM:C=Q ;GFKLJ9AFK L@= ;GEHM
KMJ>9;= ;@9J?=K LG 9<< MH LG L@= F=?9LAN= GCexatt@=CGBHGID&@&sMDO0 K& 9Q28 .H=;A>
;9MK=K I LG ;GEHML= KLJ9A?@L>GJO09J<DQ L@= GCGMBPGBE; @GHHGAEA G dAMZx=LG LG
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@=9HEAXKFKAEARAEZKK KE=9J=< GML 9F< J=HJ=K=FL=< :Q ¢
H=;A>&xaf?>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 "COSMO"

/@= >AD= ;GEHGMF< ;GKC> K@GMD< FGL =PAKL :=>GJ= L@AK ;GEE9F< AK ?AN=F
yGEHD=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 19KAK K=L
X >AL K=L
X 9LGEA; ;9NALQ J9<AA 9F< J9<AMK G> L@= HJG:AF? KH@=J=
X ;9NALQ ;GFKLJM;LAGF
X ?2=GE=LJQ

/@= 9LGEA; ;9INALQ J9<AA 9F< L@= J9<AMK G> L@= HIGCQA®A KH@=K R AI=KLI@@&=K9E
*(*-. 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 (
yGEHIJGEAK= :9KAK K=L !GJ @=9NQ =D=E=FLK DAC= AG<AF= 9 /5 + :9KAK K=L AK
K;9D9J 5*- E=L@G< /@= =DD=Q LQH= G> ;9NALQ ;GFKLJM;LAGF AF ' J9F 2AN= ¢
HGAFLK /@= 3 >MF;LAGF9D :9KAK K=L 9F< ;9NALQ ;GFKLJM;LAGF ;@GK=F AF L
KAEAD9J 9;;MJ9;Q 9K L@GK= L@I9)®IF+ @E=4L @EQ=2J=6FGL =P9;LDQ L@= K9E= 9K
-=> ® KAF;= AF L@9L H9H=J 9 <A>>=J=FL IM9FLME E=;@9FA;9D HJG?J9E O9K MK-=

$F L@= H9J9E=LJAR9LAGF >GJ ' L@= K9E= ?=GE=LJQ O9K MK=< >GJ L@= ?9K HQ@
O@A;@ AK <A>>=J=FL $I@9FHFF<K>GB L@= 9;LM9D KGDN=FL A> J=GHLAEARAF? L@
*(* ;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= 9HHJIJGHJA9L= >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=?MD91J ! ;9D;MD9LAGFK L@AK HJG:D=E AK FGL 9HH9J=FL

AFL=?J9DK ;GEHML=< AF L@= NA;AFALQ G> L@= *.(* KMJ>9;= @9N= DALLD= AEHO9

L@AK E9Q @9I9N= KGE= =>>=;L C@atkxdcK OODR K@E=GIHI<AGKEN= AFKL=9< G> L@= <:

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

Cavity construction

/@= KMJ> LQH= G> ;9NALQ ;GFKLIJM;LAGF AF | OAL@ <=>9MDL K=LLAF?K <G=K F
HGAFLK /@=J=>GJ= AL AK J=;GEE=F<=< LG MK= L@= KG ;9DD=<0@D@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

%)#% $) *. % * )+ ( % #* $%" )+( )+ ( & *+( # -7 ;o

*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
GHLASBFK <=>9MDL NRIPM=<=>9MDL N9DNeb <=PMDL N9DM= F?KLIJGE $> L@=
;ONALQ J9<AMK G> 9F 9ie6 E NAdiebd G GIQL-@ Oelb2= M@=K= N9DM=K ;9F := ;@9F7?=<
MKAF? 9 @A? @lehll NOADRWZ 2@ =K EGJ= KMJ>9;= HGAHRDK I€b2PAK9D N9DM=



N9DM= G> E=9FK KMJ>9;= HGAFLK AF ;9K= G> 9 KAF?D= 9LGE 9F< E=9FK
9 KAF?D= 9LGE /QHA;9Deb@ 663 L@WDKMIKS ;= HBARIGGEGL @ =9KkMJI>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

0.00500

-0.0100

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

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



pisigma)

= MW R B oMm sd

0 &(%

sigma—profile

sigma (e /A**2)

u)% # * $%n & *+( # o ox *

$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

/@= ! *.(* -. ;GEE9F< DAF= H)BRIHK;JA:=< @=J= AF;DM<AF? 9DD AFHML GHLAG

Running the COSMO-RS program

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

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

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

X (GN= ;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=JKDISPERSIORAN=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 | comhi2005}
{hb_all | hb_hnof}
{hb_temp | hb_notemp}

End
/@= ! <=>9MDL N9DM=K 9J= GHLAEAR=< H9J9E=L=JK >GJ 1 ;59D;MD9LAGFK /@=
-=> % .== 9DKG7-=6JAa @= E=9FAF? G> L@= H9J9E=L=JK

IADF Default IADF combi1998 Klamt

KQE:GD => B = B => B
J 9 NonNJ
9HJAE= 9
>, Gl&p
@ @:
KA?E9@:Ga~< |
9=>>:9




D9E:<9
GE=?9 a
=L9 ~

T @GJL>
T GE:A T ;GE:A |;GE:A i GE:A iGE:A
@:89DD T @:8@FG@:8@FG> @:8@FG> @:8@FG>
@:8L=EH T @:8F@@=BH=EH @:8FGL=EH @:8FGL=EH

chortf

== -=>76GJ L@= <= AAALAGIRK |

combil998 | combi2005

$> L@= Khb1898® AK AF;DM<=< 9 L@=JEG<QF9EA;9DDQ AF;GFKAKL=FL ;GE:AF9LC
"@=EA:9D HGCEFRAIBDF BK MK=< $>chri@i2086M AK=BF ;DM<=< <=>9MDL 9

L@=JEG<QF9EA;9DDQ ;GFKAKL=FL ;GE:AFIAK IMKD<; GEEIAQMLAGEAF-6% & @ =
;GE:AF9LGJA9D L=JE 9F< -=> 6

hb_all | hb_hnof

$> L@= KIMalC=OK AF;DM<=< @Q<JG?=F :GF< AFL=J9;LAGF ;9F := AF;DM<=< :=LO:
:=DGF? LG # 9LGEK 9F< 9DD GL@ =hKhm&ef=RKKAB DM@ =<KM=COMDL @Q<JG?=F :
AFL=J9;LAGF ;9F := AF;DM<=< GFDQ :=LO==F K=?E=FLK L@9L :=DGF? LG # 9LGE
' 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=.

B $> L@=hKdmE-AK AF;DM<=< <=>9MDL L@= @Q<JG?=F :GF< AFL=J9;LAGF |
F<=FL 9K7AFE==*®@®= K=;LAGF GF L@= L=EH=J9LMJ= <=H=F<=FL @Q<JG?=F

-=>
<=H=
-=> B

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 -=> %
#




*HLAEAR9LAGFK O=J= 9DKG <GF= LG <=L=JEAF= KGE= GL@=J =D=E=FL KH=;A>A; -
KE9DD FME:=J G> =PH=JAE=FL9D N9DM®@K=GLDDGTFAFPGEFK+I96LK 9J= J=;GEE=F<
>GJ J >GJ $ >GJ . >GJ .A >GJ +

Compounds
IGJ =9;@ ;GEHGMF< GF= @9K LOOMPOUND@ = C=QO0GJ<

COMPOUND filename
{cosmofile}
{drophbond}

{NRING nring}
{FRAC1 frac1}
{FRAC?2 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=<
#GO LG E9C= 9F I *(* J=KMDL >A&D=59F := >GMF<

cosmofile
$> L@= KddmGfiteQ AK AF;DM<=< L@= >AD= K@GMD< := 9F . $$ *.(* >AD= ;GKEG
<=>9MDL L@= >AD= K@GMD< := 9 C> >AD= =AL@=J 9F ! * (* J=KMDL >AD=/
i GKC>
drophbond

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

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@p HIIKKOMI—EHwap9LXMIBNAF OK=< GBDQFA> :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@= *.(* -. EFL@G<

A B, C

AB 9FKxX9J= L@= HMJ=

i GEHGMF< FLGAF=
log P =A-B/(T+C)

:G=>>A:A=FLK KM:@ L@9L

/@AK FLGAF= =IM9LAGF AK 9 H9J9E=L=J >AL LG =PH=JAE=FL9D HMJ= ;GEHGM
9 J=KLJA;L=< L=EH=J9LMJ=/ &=DNAF J9F?=
GF L@=

$> L@= FLGAF= ;G=>>A;A=FLK 9
;9D;MD9L=< N9HGJ HIJ=KKMJ=K GJ :GADAF? HGAFLK DL=JF9LAN= AK L
i GEHGMF< N9HGJ HIJ=KKMJ= 9L 9 >AP=< L=EH=J9LMJ=

$> :GL@ 9J= FGL KH=;A>
HJ=KKMJ= AK 9HHJGPAE9L=< MKAF? L@= *.(* -. E=L@G<
meltingpoint, hfusion, cpfusion

+MJ= ;GEHGMF< E =izpltidgpédIntH GAREDNAF HMJ= ;GEHGMF< hflsibo@ 9DHQ G> >MKAGF
C;9D EGD 9F< HMJ= ;GEHGMF< @pfBion;9HO;ADQEEGD>MKA*GPQ MK=< A> :GL@
meltingpoint 9F kfusion 9J= KH=;¢pfusien<x GHLAGF9D 9F< OADD L@=F @9N= 9F =>>=;
KGDM:ADALQ ;9D;MD9LAGFK A> L@= L=EH=J9LMJ= G> L@= KGDN=FL AK

:=DGO 1
Temperature

| TEMPERATURE temperature {temperature_high ntemp}

temperature

/=EH=J9LMJ= &=DNAF 9L O@A;@ L=EH=J9LMJ=L@= *.(* -. ;9D;MD9LAGF K@GWN
L=EH=J9LMJ=

/@= >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?=
HI=KKMJ=

G> L=EH=J9LMJ=K *FDQ |
;9D;MD9LAGFK GJ KGDM:ADALQ ;9D;MD9LAGEFK
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= :9J 9L O@A;@ HIJ=KKMJ=L@= *.(* -. ;9D;MD9LAGF K@GMD< L9C= HI
9LE /@= >AJKL HJ=KKMJ= AF ;9K= G> 9 J9F?= G> HJ=KKMJ=K

pressure_high

/@= D9KL HIJ=KKMJ= :9J AF ;9K= G> 9 J9F?= G> HJ=KKMJ=K *FDQ MK=< AF ;9K
;9D;MD9LAGFK



npress

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

Solvent vapor pressure

/@= EGD= >J9;LAGF G> =9;@ ;GEHGMF< G> L@= KGDRRAELGK-@.@MDR =0 ?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;MD9LAGF
; GEHGMF< AF L@= EAPLMJ= A> ACOMROUMBIGHDIAG AKOAGFKHG@®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@= KGDFRRAELGK@.@MDE =@ ?AN=F OALC
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> ACONROUNBHSHDIAG AKO AGHHGE® 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 9FFRAGIDN=FL K@GML
9F< KMFRAQ G> L@EOMPQUNDGJ =9;@ ;GEHGMF< J=KH=;LAN=DQ /@= H9JLALAGF ;G
:9D;MD9L=< >GJ 9DD ;GEHGMF<K

PROPERTY logp
{VOLUMEQUOTIENT volumequotient}
End

volumequotient

$> L@= KOLWHEQUOTIENAK AF ;D Mvokimegugtient 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@.@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@= PDENSIHEGQOLVENTAK AF ;D Mdensityso@ent OADD := MK=< >GJ L@= <=FKALQ G>
KGDN=FL C? ' AFKL=9< G> ;9D;MD9L=< N9DM=K -=D=N9FL >GJ L@= ;9D;MD9LA

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

Solubility solute in solvent

/@= EGD= >J9;LAGF G> =9;@ ;GEHGMF< G> L@= KGDRRAELGK@.GM-DE =@ ?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

!1GJ 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 COBROUNDELEt@AK ;GEHGMF<

Binary mixture

P9;LDQ LOG ;GEHGMF<K K@GMD< := 2AN=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;MD9L
isotherm | isobar

$> L@= krhe€mr Q AK AF;DM<=< <=>9MDL L@= :AF9JQ EAPLMJ= OADD := ;9D;MD9|I
$> L@= ksdbaC=AK AF;DM<=< L@= :AF9JQ EAPLMJ= OADD := ;9D;MD9L=< 9L 9 >AP

/@= AFHML HMJ= ;GEHGMF< N9HGJ HJ=KKMJ= OADD := MK=< AF L@= ;9D;MD9LAGF
; GEHGMF< AF L@= EAPLMJ= A> ACOMROUMBIGHDIAG AKOAGFKHG@®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 HJGx@ireK 9J= ;9D;MD9L-=
AK AF;DM<=< L@= KA?E9 HIJG>AD= G> L@= EAPLMJ= AK ;9D;MD9L=< /@= EGD=
EAPLMJ= K@GMD< := ?ANEFRACLAL>0L @@OVRAQUNBY L@ AK ;GEHGMEF<

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 =>9N\
pure | mixture

$> L@= e CAKQAF;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=< /C
i GEHGMF< AF L@= EAPLMJ= K@ G MD ERAE1ITGMN £ B ©@OWMBP@UNERES) KN £k Q

i GEHGMEF<



COSMO-RS command line utilities

/@= LOG *.(* -. ;GEE9F< DAF= MLADAFQAISZIWEKFN=JL *.(* C> >AD=K >JGE
'AF9JQ LG . $$ 9F< NA;= N=JKO

| 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=

| cpkffile.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;NMN
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