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Hydroxypropyl cellulose grafted with poly (butyl methacrylate)
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Abstract: Hydroxypropyl cellulose (HPC) grafted with poly (butyl methacrylate) (PBMA) copolymer (HPC-g-
PBMA )was synthesized using emulsion copolymerization of the HPC monomer and butyl methacrylate (BMA).
Structure of the grafted copolymer was described with Fourier transform-infrared (FT-IR) spectroscopy, X-ray
diffraction (XRD) analysis, and scanning electronic microscope (SEM). Thermogravimetric analysis (TGA)
and differential scanning calorimetry (DSC) were used to analyze thermodynamic properties, and solubility was
also tested. Optimum synthetic conditions for HPC-g-PBMA were determined through an orthogonal experi-
ment. Results indicated that the structure of HPC-g-PBMA differed from HPC with thermoplasticity of the
graft copolymer improved . Due to a superior resistance to strong acids, strong base and organic solvent was
obtained. [Ch, 9 fig. 7 tab. 18 ref. ]
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Table 1 Factors and levels of orthogonal experiment
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Figure 1 Synthetic route of HPC-g-PBMA
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Figure 2 IR spectra of HPC and HPC-g-PBMA
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Table 3 IR characteristic absorption peak of HPC and HPC-g-PBMA
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Table 4 Degree of crystallinity of HPC and HPC-g-PBMA
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Figure 3 X-Ray diffraction spectra of HPC and HPC-g-PBMA
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Figure 4 SEM of HPC x 500 (6 = 20 pm) Figure 5 SEM of HPC-g-PBMA x 500 (6 = 20 pm)
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Table 5 TG analysis data of HPC and HPC-g-PBMA
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Figure 6 TG curve of HPC Figure 7 TG curve of HPC-g-PBMA
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Figure 8 DSC curves of HPC
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Figure 9 DSC curves of HPC-g-PBMA
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Table 6 DSC analysis data of HPC and HPC-g-PBMA

B T./%C T/C ATIC TC
HPC 3102 4084 982 3736
HPC-g-PBMA 1828 4453 2625 3244

#®7 HPC 5 BMA #&XRBHIEZIKEERSI

Table 7 Results of orthogonal experiments for the graft
copolymerization of HPC and BMA

¥
Fr 5 X %6
A B C

1 1 1 5 30 2.33
2 1 2 10 35 2.57
3 1 3 15 40 2.32
4 2 1 10 40 3.03
5 2 2 15 30 2.92
6 2 3 5 35 2.58
7 3 1 15 35 2.61
8 3 2 5 40 2.78
9 3 3 10 30 2.35
K, 7.221 7.971 7.689 7.599

K, 8.529 8.271 7.95 7.761
K; 7.74 7.251 7.851 8.13

k 2.407 2.657 2.563 2.533

k> 2.843 2.757 2.650 2.587

ks 2.580 2417 2.617 2.710

R 0.436 0.340 0.087 0.177
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