Polymers with C=C

Qa frans-1,4-polybutadiene
= Ais not of the lowest energy, B is.
= 4 U'’s
= U, =1
U, =[1 a 1] ~ [60° 180° -60°]
» b<a<l
= U,,U,~3x3
~ 6 > .5 (CH---CH)
Q frans-1,4-polyisoprene
= similar to PBD
= U,=[101] ~ [60° 180° -60°]
a comparing PBD and PIP
= C_(PBD) ~5.8<C_(PIP)~7.4
= TC(PBD) ~ -6E-4 > TC(PIP) ~ -3E-4
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a c/s-1,4-polybutadiene virtual bond ~ 2.7 A
= 3U’s a

= U,=[111]~[0 60°-60°]
0 C (]
" U= c 11
& 1 1
" U =[loo]

QO comparing trans- and cis-PBD
= C_(trans) ~ 5.8 > C_(cis) —~
» small difference due to no cis conf for cis-PBD
= TC(PBD) ~ -6E-4 < TC(cis) ~ +4E-4
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Vinyl polymers

Q asymmetric
= due to chiral centers

= G and G’ with different popularity
> different interactions (F;

d I
bond lengths th
gtns esame \—mJ\—rJ
bond angle can be different

Q 6 stat wt's per repeat unit € 2 types of bond
» CHR-CH, ~ i ~ ¢’
» CH,-CHR ~ i+1 ~ ¢”
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1st-order interaction

o d-i
= o for G (CH,---CH)
= onforT
» if R(R) > R(CH,) > n <1
¢ like Ph
» if R(R) ~R(CH,) > n ~1
o like alkyl
= ot for G

~1<oc<1(t~.1-.4) < two-way interaction
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oS O 35

0 0]
1 0
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1st-order interaction

ad-i+l :
= ot for G OT ™..§
G’C\
= onforT
" 5 for G
n 0 0
] Dd1’: O T 0
0 o 1
. 'n 0
D I-I Dl’: O T 0 :Dd”
0 1
n o0
0O 0 =
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2nd-order interaction

ai-1&i
= the same to PE (CH,---CH,)
1 1 17 [1 1
"Va=VIT oy et
1 o VY. |1 Q)
Qi&i+l

"= CH,---CH,, CH,---R, R---R
= |et all stat wt's be o (o ~ 0)

o o 1]

.Vddzl(o())

L ® 2 Ol
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2nd-order Iinteraction
Q V)", Vig', Vg

= obtained by permutation of G and G’

\\\\““"EE
R R ﬁs rf R §
TTVyg) TT(V,) GG(Vy") G'G'(V,")
@

"= »—~0
= for PVC, R(CI)<R(CH,)

~ ®(Cl---Cl) > ®(CH,—--Cl) > 0
= for PVA, R(OH)<R(CH.,)

~ ®(OH--OH) > 1
~ o(CH,---OH) > 0
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Calculation

a 6 U's

" Uy =V Dy .
m Udd” —_ Vdd” Dd” s i U
" Uy" = Vy DY Y b* D
plermbtation of G and G’
" Uy =V, Dy /\(\(\s/\(
Uy Ugg” U’ Uy
U, @ u®

Q partition function, Z
= Z=J*[ITU]J (for i from 2 to n-1)

=J* [ITU’ U,,”] J (for i/2 from 1 to x-1, x=n/2)
= J* [IT U, @] J (for k from 1 to x-1, x=n/2)
U® =U_®@ or U®
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a chain dimension
" <> =272t 7 G, (GG, g



Preferred conformation

0 o<l to<l, n—1 Mo o 1]
U =|n o o
- dd /\(\(\( | na 0 ©.
R R R ‘ntxl T ]
Uy Ugg” Uy Ugg Ud’ = n 1 o
T G T G — left-handed
i LN o T
G T G T~ right-handd
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U,/

~ right-handed

i Uii
G
T ~ left-handd

U
T G
G T ’
v isotactic ~ all left or right handed
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Preferred conformation

= dl, Id

v’ syndiotactic U = Mo 0 o
» TTGG preferred L N0 1o 1.
» TTTT less preferred (dep on t*) T
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stereo-regular and irregular chains

a stereoregular chains
= isotactic ~ succession of G,®
= syndiotactic ~ succession of G,

Q stereoirregular chains

= mixture of m and r ~ random not block
» total of x-1 pairs with x-y-1 meso and y racemic
» Not [G,,@]x-y-1 [G,@]y
= Monte-Carlo simulation
~ p(iso) ~ probability of iso (d-d or I-I)
generating x-1 random numbers between 0 and 1
¢ number < p(iso) ~ iso dyad ~ G,
¢ number > p(iso) ~ iso dyad ~ G,
» calculate dimension
» repeat

>

\'2
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