No.11

11
2008 11 ACTA POLYMERICA SINICA Nov. 2008
*
1 1 1 1 2%
: 210093
2 510640
/ PMMA/PS
RI-LS
RI-LS
SEC
SEC
SEC
1~4
HV
Wiy
Hw V
e HV
Hv V =
Wip;
wiuj
Hw V K
1 JH Vv,
Kf = J‘Ehﬂ L] dl/ = =
winj wm]
A HYV .
SEC Ho V
1~4
SEC d
n
Hy V =k nV —-n, =k (E) cV
nV ng
dn
k de
* 2008-01-08 2008-02-25 50633030 ¥ E-mail rscheng@nju. edu. cn

1031




1032

2008
1
Ay
AR,_JHHIVdV=K- (?) JchV )
| c v (2
v de
K
J c VAV = ¢y Viy Wiy 15
v ' k K
Ciyj Vinj Wiy L KI:I 3
()
KRI dC
Ky
Ap dn K = 5 4
Ky = =8 = (—) la . (dn)* z
inj d " -
Wi ¢ M, de ]
dn) - Ky
* n
Ki =k (97 Ib . dn
d Ls de
n
de M,
(1) _ Ka .
(@)_Km(dn)% 10 dC k
dC K}:[ dC MW _ K[; . 6
Hg V K (d—”)
c
Ry V Y E K 6
cV YT K K a
dn\?
HsV =R, V =K (dc) M, ¢V RI-LS
SEC
2
1 27w ng\’
K:VA' ( e O) N,
Avogadro ng A
Ky Kis
Hi V M, M,
(52)
de
2
As
dn\?
A15=JH V dV = K- (7) M, Jc V dV
% dC
Ais )
Kis
2.1
A (d n)2 1 3 Styragel
K« = = K- - M 2:
57w de . . WATERS 515



11

chromatograms from right to left.

Hwy V Hw, V

1033
Wyatt DOWN EOS Wyatt Optilab rEX NPS-3
THF 0.1845
25.0°C 3 4
1.00 mL/min. k K.
k=1.007x10"" K=1.817x107".
Hwy V. Hwog V 1 2 K K
0.0003
1 2
_0.0002-
N 1 x 10"
2
B 3 3
0.0001 |
0.0000 | | |
15 20 25 30 35 1
V(mL)
Fig. 1 The injected lized  experimental dn _ (dn) E YD
. 1 ass aliz L
ig e injected mass normalized experimental do = (a) El + K, -1 — E 10
chromatograms Hwg; V  for a series of narow molecular weight =[] M, U
distribution  NMWD  polystyrene samples dn
The lables from top to bottom are corresponding to the (dc)
chromatograms from right to left. K
My
1 x 10*
g 1 1 1 1
2 24 26 28 30 32 0.20
< V(mL) _.BG-8e-eemn g -g-a
0.7 0
0.16 §
3
< 0.12 ,o
2 30 S ?
V(mL) |
0.08k I-' o Low molecular weight PS
Fig. 2 The injected mass mnormalized experimental I o This work
i ---~- Calculated line
chromatograms Hws V  for a series of NMWD polystyrene ST R R VP R B
10° 10° 10 10° 10°
samples M
W
The inserted diagram is the enlarged portion for V > 23 mL.
The lables from top to bottom are corresponding to the Fig. 3 The molar mass dependence of dn/dc of

polystyrene in THF

4



1034

2008
° dn
o - de’
10°¢ N O IgM,, versus
N —--lgM, versus V, PMMA Wy
[m)
\I:| 5
107 N
= h
~
. B K= 1-wy Kg + wyKpn 7
10" [
N PMMA-PS
B
3 \'
10. E 1 1 1 1 1 1 1 |u
16 18 20 22 24 26 28 30 32
V(mL) o = Ky - K 3
) . " Kps = Kpyya
Fig. 4  The weight average molar mass versus peak
volume of RI detector plot and the calibration curve (%) — (%)
obtained by usual way €lrs < 9

dn dn

R CA RS 6

2 2 dC dC
Wn
Hwy V
¢ RI-LS SEC
PMMA PS Mooy = 1T —wy Myps + wyM, pywa 10
SEC 6.
KRI
K Ky
0.20 nA+ mB = AB, 11
. 0.16 A,B,
3 x
o012 |
0.08 b2, , , , , x =AM, 5 5
00 02 04 06 08 10 n—1nMy+ m—1 mMy +2nmM,My
i 12
2.0
M, M, A
1.6
ME B AM,
2r A‘/‘4w = M\\ - MWO 13
n m 1
13
= iAM l 14
=22 MM,
PS PMMA
PS PMMA
n m
11 n=3
Fig. 5 The linear dependency of the detector response constants m=1/3
and 3—? of the PS-PMMA mixture on the composition of the 6 7 Ka =4.6
x 107,

component



11 1035
3.0 16
e]
2.5
12 - o
S 20 k=
% X 80F ]
= 15 =
Lol 40 /[
o Experimental - 5
K,=4.6Xx10
05 | | — Calculelited 0.0 | | | a
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
Wy Wy
Fig. 6 The weight average molecular weights of PMMA- . 7  The number of moles of A, B,, per gram of PMMA-S mixture in
PS mixtures in THF solution THF solution for n =3 and m =1/3
The solid line is theoretically calculated line for n =3 m Circles calculated from experimental molecular weight data. Solid line
=1/3 and K, =4.6x10°. theoretical line with K, =4.6 x 10°
SEC
PMMA  PS THF
SEC
SEC
REFERENCES
1 Cheng Rongshi Yan Xiaohu . Acta Polymerica Sinica 1989 6 647 ~654
2 Cheng R'S Zhao S L. ACS Symposium Series 1993 113 ~ 121
3 Wang Zhiliu Zhou Caihua Qian Jun Cheng Rongshi . Acta Polymerica Sinica 1995 2 189
~193
4 Chen Zhengnian Xie Hongfeng Yang Hu Wang Zhiliu Cheng Rongshi . Acta Polymerica Sinica

2007 8 689 ~692
5 Wolfgang R Peter F W S Axel H E M. Macromolecules 1996 29 4926 ~ 4930
6 HeZ D Zhang X C Cheng R S.J Liq Chromatogr 1982 5 7 1209 ~ 1222


Absent Image
File: 0


1036 2008

ABSOLUTE QUANTIFICATION FOR SIZE EXCLUSION CHROMATOGRAPHY WITH
DIFFERENTIAL REFRACTOMETRY AND LIGHT SCATTERING DUAL DETECTORS

LIU Chengguo' XIE Hongfeng' ZHENG Yun' CHENG Rongshi' *
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Abstract The principle of absolute quantification for size exclusion chromatography SEC with refractive index-
light scattering RI-LS dual detectors was discussed with emphasis on the importance of the injected mass of the

sample . By the measurement of the response constant of dual detectors for the injected whole sample the specific

refractive index increment (@) and the absolute weight average molecular weight M, could be simultaneously

dC w
determined. The proposed data treatment procedures are first applied to a series of narrow-MWD polystyrene PS
samples for determining the values of % and M, . The experimental relationship between % and M for PS is in

dn

de

be considered. The proposed method is not only useful for homo-polymers but is also applicable to polymer mixture

coincidence with the theoretical formula derived from the end group effect. The correction of =— when M, < 10* must

and blends. Regarding an unlike polymer mixture with a given composition as a single solute the specific refractive
index increment and the absolute weight average molecular weight of the polymer mixture can be measured to decide
whether molecular association between the two components happens or not. The method is illustrated by the system of
poly methyl methacrylate and polystyrene PMMA/PS in THF solution. PMMA chains will partially associate with
PS chains to form complexes. The M, values of PMMA/PS mixtures in THF show a great positive deviation from the
linear composition addition rule. The deviation is attributed to the formation of PMMA/PS complex. The complex
formation could be described by a simple reaction scheme of nA + mB = A, B, . Analyzing and fitting the
experimental data yields n =3 m =1/3 and an association constant of K, =4.6 x 10°.

Keywords SEC RI-LS dual detector Response constant Association of polymer mixture





