
!"#$$%&#"'#()'*+#,$,&#"'

-./012)3(#1%&$'

BIOCH 590: Biomacromolecules                Spring 2010 

Copyright: Jianhan Chen 

Key references: 1. Chapter 2 of van Holde (2nd Ed.) 

-./012)3(#1%&$'

•  -./'40#(&.'25'$&%/(&/'+.#+')/$&0%4/$'+./'4/.#6%20'25'1#7/0'

#()'+0#($5201#,2($'4/+8//(')%9/0/(+'5201$'25'/(/0:3'2('+./'

1#&02$&2;%&'"/6/"<''

•  !"#$$%&#"'+./012)3(#1%&$'

–  =/$&0%4/'+./'$3$+/1'%('+/01$'25'4>"?';02;/0,/$'

–  @'$/+'25'A#8$'25'-./012)3(#1%&$'

–  @4$+0#&+B'4>+':/(/0#""3'#;;"%&#4"/'
–  =2/$'(2+'1#?/'0/5/0/(&/'+2'+./'1%&02$&2;%&')/+#%"$'

•  *+#,$,&#"'+./012)3(#1%&$'C$+#,$,&#"'1/&.#(%&$D'

–  E1;.#$%F/'G42721H>;I'#;;02#&.'

–  J026%)/'"%(?$'4/+8//('1%&02$&2;%&')/+#%"$'C+3;%&#""3'(2+'1/#$>0#4"/D'+2'

1#&02$&2;%&';02;/0,/$'C1/#$>0#4"/D'

–  K(&0/#$%(:"3'%1;20+#(+B'4>+')2'(2+'0/;"#&/'&"#$$%&#"'+./012)3(#1%&$'

L'C&D'M%#(.#('!./('

N>()#1/(+#"'!2(&/;+$'

•  *3$+/1'C#""'1#+/0%#"$'%(62"6/)'%('+./';02&/$$'>()/0'$+>)3D'#()'

$>002>()%(:$'C+./'0/$+'25'+./'>(%6/0$/D'

–  O;/('6$'&"2$/'C+0#($5/0'25'1#7/0D'

–  =%#+./01#"'6$'#)%#4#,&'C+0#($5/0'25'./#+D'

–  EP;#()#4"/'20'&2($+#(+H62">1/'C+0#($5/0'25'820?D'

–  K$2"#+/)'C(/%+./0'1#7/0'(20'/(/0:3'/P&.#(:/D'

•  *+#+/'25'+./'$3$+/1'

–  @'+./012)3(#1%&'$+#+/')/Q(#4"/'2("3'520'$3$+/1$'#+'/R>%"%40%>1'

•  @'&2()%,2('%('8.%&.'/R>%"%40%>1'/P%$+$'4/+8//('+./'$3$+/1'#()'%+$'

$>002>()%(:$'8%+.'0/$;/&+'+2'2(/'20'120/'$3$+/1'6#0%#4"/$'

–  *3$+/1'6#0%#4"/$S'/P+/($%6/'#()'%(+/($%6/'

•  ;0/$$>0/'CJD'#()'62">1/'CTD'

•  +/1;/0#+>0/'C-DS'#('#4$+0#&+'R>#(,+3B'1/#$>0/)'%()%0/&+"3'C2!B'NB'UB'VD'

–  K)/#"':#$S'JT'W'('X-B'+.>$'-'W'JTY(X'C#4$2">+/'+/1;/0#+>0/D'

•  &2(&/(+0#,2('C!DS'#('%(+/($%6/'6#0%#4"/'C0/"#,6/'R>#(,+3D'
C&D'M%#(.#('!./(' Z'

N%0$+'A#8'25'-./012)3(#1%&$'

•  !2($/06#,2('25'/(/0:3S'./#+'CRDB'820?C8DB'#()'C%(+/0(#"D'
/(/0:3'CED'

•  K(+/0(#"'/(/0:3'CED'
–  [#&02$&2;%&#""3S'2("3')/Q(#4"/'2('0/"#,6/'$&#"/'C$//'ER'#426/D'

–  [%&02$&2;%&#""3S'1>",;"/'&2(+0%4>,2($'%(&">)%(:S'?%(/,&B'6%40#,2(#"B'

02+#,2(#"B'C&./1%&#"D'42()%(:B'(2(H42()/)'%(+/0#&,2(B'(>&"/%'

C+3;%&#""3'(2+'0/"/6#(+'%('&./1%$+03Y4%2&./1%$+03D'&21;2(/(+$'

–  @'5>(&,2('25'$+#+/''
•  =/;/()$'2('+./'$+#+/'2("3B'0/:#0)"/$$'25'+./';#+.'25'#00%6#"'

–  K5'2("3'J')T'820?B'

C&D'M%#(.#('!./(' \'

! 

"E = q # w                dE =$q -$w

! 

dE ="q - PdV
="q             if constant V

#E = qv



E(+.#";3'

•  E(+.#";3'C!"#$%&DS'#'$+#+/'5>(&,2('+.#+'&#;+>0/$'/(/0:3'
&.#(:/'#+'&2($+#(+'J'

•  N20'"%R>%)';.#$/';02&/$$/$'C12$+'4%2&./1%&#"';02&/$$/$DB')T'%$'

$1#""'#()'+.>$'!E']'!^'

C&D'M%#(.#('!./(' _'

! 

dE ="q - PdV
d(E +PV ) = dE +PdV +VdP
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Given: 

    B2O3(s) + 3H2O(g) ! 3O2(g) + B2H6(g)  "H = +2035 kJ 
    H2O(l) ! H2O(g)       "H = +44 kJ 
    H2(g) + (1/2)O2(g) ! H2O(l)    "H = -286 kJ 
    2B(s) + 3H2(g) ! B2H6(g)     "H = +36 kJ 

Find the "H of: 

    2B(s) + (3/2)O2(g) ! B2O3(s) 

Answer: "H = -1273 kJ 
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P+ =
exp -ei /kT( )

exp -e /kT( ) + exp ei /kT( )

P" =
exp ei /kT( )

exp -e /kT( ) + exp ei /kT( )
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d lnQ
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= kBT
2 d lnQ
dT
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! 

S = "kB pi ln pi
i
#

! 

W =
N!

n0!n1!n2!...

lnW = (N lnN " N) " (ni lnni " ni
i
# )

= N lnN " ni lnni
i
#
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dS = kBd lnW = "kBd ni lnni
i
#

= "kB lnnidni
i
#             (remember dni

i
# = 0)

ni = n1 exp("ei /kBT)         (in reference to e1 = 0)

lnni = lnn1 "
ei
kBT

dS = kB
ei
kBTi

# dni =
1
T

ei
i
# dni =

dqrev

T
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! 

S = "kB pi ln pi
i
#

= "kB
e"ei / kBT

Q
ln e

"ei / kBT

Qi
#

= kB (lnQ+ E /kBT)

=
$
$T

kBT lnQ( )

= "
$A
$T

! 

E = "
d lnQ
d#

= kBT
2 d lnQ
dT

! 

A = "kBT lnQ

A: Helmholtz free energy 
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S = "kB pi ln pi
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1. Classical approach 

! 

dE = dq " dw = 0

dq = dw = PdV = RT dV
V

#S =
qrev
T

= R dV
V

= R ln V2
V1

$ 

% 
& 

' 

( 
) V1

V2*

2. Statistical approach:  V1 = n1 V0  V2 = n2 V0 

! 

W1 " n1
N              W2 " n2

N

#S = kB lnW2 $ kB lnW1

= kB ln n2
N

n1
N

% 

& 
' 

( 

) 
* = R ln n2

n1

% 

& 
' 

( 

) 
* = R ln V2

V1

% 

& 
' 

( 

) 
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Cp = dqp /dT = dH /dT
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"H 0(Tm ) # "H 0 $ (Cp %Ci)dT
Ti

T j
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"S0(Tm ) = "H 0(Tm ) /Tm
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T

#

"Cp = Ci $C j

Note: baseline correction 
often needed. 
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•  Different assumptions involved in DSC analysis and van’t Hoff 
relationship. Nonetheless,   
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"HDSC
0 (T) and "HvH

0 (T) can be related.
•  Assuming a reversible two-state system, the (base-line corrected) 

calorimetry enthalpy change,   
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0 (T) and "HvH

0 (T) indicates non two - state behavior 
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