3.034 - Problem set #1 - solution

1) You were given a GPC curve showing a plot of the retention volume V, (x-axis)
versus height above baseline (y-axis) and told that the y-axis height values
(usually from a UV or refractive index detector) are proportional to nM,. In
addition, calibration data were provided that made it possible to convert the
retention volume numbers to values of M;. Using the equations for M,, M,, and
PDI shown below, the below indicated values were calculated. Note, these
numbers will vary a bit depending on how you “cut-up” the curve into select data
points and how you estimated the values of H;. A calibration plot of log M versus
retention volume is attched to this Pset. Such a plot should be linear to be of
value as a calibration curve.

LM,, =10,351 g/mole, M,, = 17,915 g/mole and PDI =l.77
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2) The types of stereoisomers under consideration are cisftrans geometric isomers
(different arrangement of atoms about a double bond) and/or palymer optical
isomers (called tacticity- different arrangement of atoms about ~CHR- groups as
they appear along a polynier backbone). The ability to rotate the plane of
polarized light. optical activily, is only possible when a polymer chain conlains
true chiral carbon centers (sp* hybridized carbons with 4 different bonds) and the
chiral carbon centers are all the same mirror image type {ie., not present as a
racemic mixture of mirror image isomers),

YK/V C// ]L T /v/m(f Aoy o
7y

/l/ p /).zz/(' @y j.é’ffdfsoac(/)_(

R
por (e o F fe G/J'f/('-‘/{/ c?(‘/u‘(’)

—_ e

/|

7l Fos Al Acﬂw/j F7 /

' H
"(//.O'W/OS/ G C"{/”‘”d Ol ///}‘.4/_‘:

ﬁ Arfd{ (‘C;zlraﬂ (/*’Lff

A
f v C’ﬂw ot

Y \ - \ / S acd e

” r‘/ /// f ”

CH 3A | I C"%_? Aot # ’ S},n%d;({{/,('
C\ Iy . C /jdﬂz(//
- /
e PN AN .
N }fu ¢ \ r e Py ce//))‘@ (
L o 4 H M o e,

/%Zé' S b Sypthes; of e Syncloloclli puhper o5 "ot
po’b‘s,://—( _5,)),. s e O ST AS (7{5 /_{(— (/-/:"_r'(__'sj'_‘!,?/



< l{tfﬁ(_ Cﬁ/é://\ O
O K 3

2
CHA P Ko it oot
N e el O ) | $otec X ¢
c \O/ ~. \C,/ ‘b/ A /
H H .‘Z/Cdff, A r {m/',{,
H C'%’ C?C'/fu-(
C‘Lﬁ& \\H + C i H
V — ‘\Q’ ) %ACE _g//w/m/«/ré
C ~_ ~ AN pd
s o e o 7 J/ /
o =7 Yy N 170 d/) '(ﬁ4
C/g H HoH i Are
ﬁ Chirid Curbon Cendp
7 cH—cH=c /#—c/»fﬁ—
/ X
H C{/? '6/5"5 —
A h ¢ "¢ :
¢ ﬁc" g i&c‘“H ’ %&"‘” Psotacl.c
\EH/JQC// PG \//i\/’ /
> ) .’C‘ ¢ & < N C)pl-‘m/y
+ H A )
H H H h‘]* ¢ twe

L ens —
S“y hCﬁwoL( r/lf_l
/

Na
nqo% 'Cq//y

achot




Zéc;é—c,#:c/% —(_/%j)/- @

/
C/J_?
I+ 1 4 H- s
CH )
C/ NP &C‘_\ 5\C_ :C/ l-\‘/ﬁ
NN NS
AC/ :C/ \C-/ ~
‘t / \ / \‘ﬂ _‘d/,
C'u3 H M + o+ i ;f—

CIIS - I‘Sﬂ{cc\(\‘c/ op‘ll-'a.//?, c?m/lu-f

H I+ /
\C -_C//‘l i C[][SA.QHIH \Q:C/ mow
/ N NSNS \C/C\
~ =7 117 < =< /C'\ A7
" T A /
3 /1t + cH

C\ﬁf-— Sync/p(()?(ﬁ(/-c-/ Vlo+
Q)p\z.'c—q//? o ‘./lu—e



ot A& Chisal C‘q/éﬂ Qﬂ}é O
A # A~ 7

/
p CA.T:(
Q = c,*/% Cardany
J:\\‘_"\ ((-ﬂé/\

o N (ao@
e

A
fonenedo
\ \ Since FA5 15 fhe
" ’" " = /y M rror ;mejf
Ssommes on The (ﬂ/‘”;j

=4 Oﬂ)[f('cf s sdrre £S
0/[ 7"/'9 iﬂa/)/rn/‘

N e e
7 Ae op’/"@/ 5(/";"/7

5 ﬁ%@ 7éc’['f- Comte § from ¥ Ae
g S oo /
’ 3/0-.4/0, .

A
]»{—r)ar_)/bﬂs H ()f
C'-) :
I e o
C ~en” ~ c NN
- ¢ i '



2L . ;

g ;o
l ~ cH
AN,
(el C \
7 ‘j‘“’ 7
C 4J3 e

iy /919 cH /
o 1 /
/\_/'\-/ T : Cif G-O(Olf- &(Fl,
: ey 7 '
A& OH.
k™
He oo \/\x
< .
3
cHy
7
— A e g,
N e ep s oY Von &
S . saals
N e A - ch’—’C//—/(A’%_r
EH
Pi
////\H_ __,r/f q-\“\__—
c\\ . )
| {
C_)aoc/H f"'%c‘? [ oM<
e ’ ©
oy P!
ﬂgv\é//



5.5 =TEEeaame e o EO WD Ca S

Log M

120 13C 140 150 160 170
Retention Volume




