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Separation of Polyacrylic Acid and D etemn nation of Its Relatve Molecu lar
M ass by Gel Pem eation Chran atography

DU Xiao-dj 7ZHANG An-fu LEI Jiaheng WU Hui
( Deparm ent of Chem istry, College of Science W uhan Un wesity of Technobgy W uhan 430070 Chna)

Abstract Usng Sepax Nanofilm SEC-150 chran atograph ic cobmn and selfmade narow distrbuton
polyacry lic acid( PAA) standard sanple effects of different norgan v salis and their iont strength as
wellas H valie on the separatbn of PAA were nvestgated The results indicated that the different
re lative molecu larm asses of PAA w ith mass concentraton of 0. 5— 2. 0 g/L. coul be separated by u-
sing ionic strength 0f0. 10 mol/L and pH 6. 9 phosphorous buffer asmobile phase, with a flw rate of
[.O0mL/m nn  column temperature of 25 C and sample volun e 050 BI.  Under the optin al chrom a-
tographic cond itions the relative molecularm ass and its distribution of PAA samp le w ere m easured
accurately by the asymptotic calbration method, and the difference bew een result of viscan etric and
GPC methods was less than 106 .

Key words polyacrylic acid molecular weight gel pem eatbn chramatography (GPC); non-size
exc lision effect
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n, (15.0%0.1)C,
1.3
1.0 g/L s 0.45 Pm ,
50 HL 0. 025 mol/L KH,PO, - 0. 025 mol/L NaH PO, (pH 6.9 I=0.10
mol/L) 1.0 mL/min 25C
PEG 5.05mL 9.60 mL
2.1x 10" /m, GPC
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) g M,
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KH,PO, - Na,H PO, , Fig 1 Effect of onic strength of mob ile phase
PAA 0.02 on PAA sepamtion

1L phosphate buffer asmobik phase g =6.9 inic
mo ’ steength( a— g): 0.0Q 0.0L 0.02 0.05 0.1Q
0. 05 mol/L s V. 0.20, 0.40mol/L, respectively
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PAA (1K.= 4.9), ° s
H o 5.5 >,
(I= 0. 10mol/L) , PAA 3) 3 e, 7 >0
3 . f<40 ;
H<4.8 . PAA , 2 PAA
4 PAA Fi. 2 Effects of electrolytes added to
, mob ik phase on PAA separation
PAA I=0. 10mol/l; electolyles a phosphate buffer
’ 5.8 PAA ’ (H=69), b NaNO,, ¢ KCl d Nabr
Z25. s
PAA . 258, / \
Ve ‘L/\__"
H>4.8 H . PAA J\_"_
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| <+ : & &
, pH < V. /mL
7.5 , ﬂ'l 6.9 3 PAA
2.3 Fi. 3 Effects of acd valies of mobile phase on
chran atography behavibr of PAA standard sam ple
GPC ’ phosphate buffer as mobik phass 7= 0. 10mol/l;
(2] pH values(a- f): 7.8 6.8
5.8 48 43 4.0
> 1 PAA
0.5 208/l ,
5.0 g/L Tabl 1 Viscosity averagem okcular weight(M )
| 0.5~ 2.0 o /L. ' and m okcular weght peak(M ;)
' 08 of PAA standard sam ples
2.4 PPA Standard smplk 1 2 3 4 5 6
PAA , [13] M, /10 57.6 269 126 57 40 21
) | My 110° 44.8 278 10.7 51 3.6 2.2
n),
“1.3” PAA GPC
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4 4 [ 14- 15]
W = 8.795- 0.697 V.,
4 V. PAA Mpv
1
2.5 PAA
? M p
Ve . 1
( 2x10°~5x10") :
r’>0.999 4
, 7 PAA ;
M, M., 54 5 65 7 % 5 o
Mn , V./mL
M,=2XW, /2 (W. M) 4 PAA GPC
M, = > (Wi M) /ZWL Fig. 4 GPC chranatograns of PAA
a a tandard I
Mr[Z(Z(W,:'Mi)/ZW,-)” S ard san ples
, W, GPC , M, GPC “2.4”
[10],  a=0.755 2
GPC (2 . GPC
’ 1% 95%) ’ MrL GPC Mﬂ
2 PAA
Table 2 W eight averagem olecular weight(M ), viscosity averagemolcular weight(M ) and
molecular weight distrbuton(M , M ) of PAA standard samp ks
Sanple M /10 M M, My /10°(Vicosiymehod) My gr /10°(GPC) D ifference betw een viscosity m ethod and GPC £
1 326 4. 41 28. 6 2. 4 2.8
2 180 4.51 16. 3 15.9 -25
3 153 4. 50 13. 8 13. 4 -29
4 10 0 4. 24 8. 21 8.81 7.3
5 3.43 3. 37 3.32 3.00 -9.6
6 3.07 2. 96 2. 58 2.80 85
7 5.14 4. 68 3. 87 4.15 7.2
3
Sepax N anofim SEC-150 PAA
( 0.10 mol/I, H= 6.9) 1.OmL/m in 25 C, 0. 5~
2.0¢/l, 50 U1, PAA ,
PAA
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