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Abstract: Hydrolyzed monodisperse polymethyl methacrylate for GPC calibration standards by two-step hydrolysis,
the degree of hydrolysis reached 99% measured by nuclear magnetic resonance analysis (NMR).The obtained mono-
disperse polymethylacrylic acid-Na transformed to polymethylacrylic acid by acidification. The polymethylacrylic acid
with phosphate buffer solution as mobile phase, used PL aquagel-OH mixed-H columns in series, GPC figures had
symmetrical peak shape, narrow half-peak, dispersity were all less than 1.3. Viscosity average molecular weight (M,
of polymethylacrylic acid calculated by hydrolysis formula compared to the actual results measured by viscosity meas-
uring method (M,), the average relative error were less than 10%, which indicated the hydrolysis did not effect on the
degree of polymerization of the main chain. Therefore, we can calculate molecular weight of polymethylacrylic acid
from the corresponding molecular weight of polymethyl methacrylate.
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Table 1. The molecular weight of PMMA standard samples
® 1. REERBRARGENS TR

Sample No. M, M, M,
1 8.80 x 107 6.96 x 10* 8.75 x 10
2 2.70 x 10° 2.50 x 10° 2.71 x 10°
3 1.07 x 10* 1.03 x 10* 1.09 x 10*
4 6.22 x 10°* 6.10 x 10* 6.30 x 10*
5 298 % 10° 293 x10° 2.99 x 10°
6 1.58 x 10° 1.47 x 10° 1.68 x 10°
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Figure 1. H'-NMR spectrum of PMMA before hydrolysis (Solvent
was CDCl;)
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Figure 2. H'NMR spectrum of PMAA by two-step hydrolysis (Sol-
vent was D,0)

2. Z#7k#RiE PMMA B H'NMR #EE GBI A fmK)

100+
80+ .

60+

Hydrolysis rate (%)

0 10 20 30 40 50 60
Time ()

Figure 3. The degree of Hydrolysis of PMMA changes with time in
organic solvents
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Figure 4. The degree of hydrolysis of PMMA changes with time in
NaOH solution
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Figure 5. Comparison GPC figures of PMAA before and after sepa-
ration: (a) Aqueous solution after two-step hydrolysis; (b) PMAA-Na
precipitated by methanol; (c) PMAA acidificated by HCI1
& 5 KEHIE PMAA B GPC LB : (a) ZHKBBEKER; (b)
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Table 2. Comparison of the calculated molecular weight of PMAA standard samples and actual measured M, values

2. R PMAA fREES FRVTEES M, MEEMBR

The calculated molecular weight

Sample No. Actual measured M, Relative error (%)
My M, M, M, M/ M,
1 7.11 x 10 757x102  599x10>  7.53x10*>  7.50 x 10 1.26 5.49
2 2.05x 10° 232x10°  2.15x10° 233 x10° 225x10° 1.08 9.76
3 1.02x10* 9.24 x 10° 8.86 x 10° 9.37 x 10° 9.50 x 10° 1.04 —6.86
4 5.10 x 10* 535x10*  525x10°* 5.41 x 10°* 5.51 x 10°* 1.02 8.04
5 231x10° 257x10°  252x10° 257x10°  2.54x10° 1.02 9.96
6 1.56 x 10° 136 x 10° 1.26 x 10° 1.44 x 10° 1.44 x 10° 1.08 ~7.69
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Figure 6. GPC figures of different PMMA standard samples before
hydrolysis (mobile phase was tetrahydrofuran)
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Figure 7. GPC figures of different PMAA standard samples after
hydrolysis (mobile phase was phosphate buffer solution)
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