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Abstract

Polypropylene carbonate (PPC) is a biodegradable polymer material which synthesized from car-
bon dioxide as a raw material, as a two-way environmental protection material, has a wide range
of application prospects. In this paper, PPC fiber membranes were prepared by electrospinning.
The concentration of the spinning solution and the inner diameter of needles were adjusted
through the exploration of the fixed pushing speed, the receiving distance, the voltage and the re-
ceiving roller rotation speed to determine the technological parameters of the fiber membrane
with the best preparation performance. The structure, fiber diameter, morphology and thermal
stability of the PPC fiber membrane were analyzed by infrared spectroscopy, scanning electron
microscopy (SEM), differential scanning calorimetry (DSC) and thermogravimetry (TGA). The re-
sults showed that when the concentration of the spinning solution was 10%, the diameter of the
fiber membrane prepared was the finest and uniform, and the thermal stability was the best. This
paper provided a new material for medical dressings, diapers, and other applications.
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Figure 1. Schematic of preparation of PPC fiber membrane by electrospinning
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Figure 2. FT-IR spectra of PPC fiber membrane
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Figure 3. The concentration of solution, inner diameter of needle and fiber diameter
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Figure 4. DSC curves of PPC fiber membrane. (a) Once cool; (b) Twice heating
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Figure 5. TGA curves of PPC fiber membrane
[ 5. PPC 4T 4ERA) TGA BHZE

DOI: 10.12677/ms.2018.85066 571 PR R


https://doi.org/10.12677/ms.2018.85066

el 5%

E&WE

BT B T — BRI H (Y201636406), 5% Fi 5 SRT Wi H 1% 8 .

SE

[4]

(3]

(8]
9]

[10]

Driscoll, P. (2013) Wound Prevalence and Wound Management, 2012-2020.

Liang, D., Lu, Z., Yang, H., Gao, J. and Chen, R. (2016) Novel Asymmetric Wettable AgNPs/Chitosan Wound Dress-
ing: In Vitro and in Vivo Evaluation. ACS Applied Materials & Interfaces, 8, 3958-3968.
https://doi.org/10.1021/acsami.5b11160

Nunan, R., Harding, K.G. and Martin, P. (2014) Clinical Challenges of Chronic Wounds: Searching for an Optimal
Animal Model to Recapitulate Their Complexity. Disease Models & Mechanisms, 7, 1205-1213.
https://doi.org/10.1242/dmm.016782

Chiarini, A., Freddi, G., Liu, D., Armato, U. and Dal Pra, 1. (2016) Biocompatible Silk Noil-Based Three-Dimensional
Carded-Needled Nonwoven Scaffolds Guide the Engineering of Novel Skin Connective Tissue. Tissue Engineering
Part 4,22, 1047-1060. https://doi.org/10.1089/ten.tea.2016.0124

Inoue, S., Koinuma, H. and Tsuruma, T. (1969) Copolymerization of Carbon Dioxide and Epoxide. Journal of Polymer
Science Part C-Polymer Letters, 7, 287-292. https://doi.org/10.1002/pol.1969.110070408

Zhou, L.Y., Zhao, G.Y., Yin, J.H. and Jiang, W. (2014) Toughening Poly(3-Hydroxybutyrate) with Propylene Carbo-
nate Plasticized Poly(Propylene Carbonate). E-Polymers, 14, 283-288. https://doi.org/10.1515/epoly-2013-0069

Xi, M., Jin, J. and Zhang, B-Y. (2014) Surface Modification of Poly(Propylene Carbonate) by Layer-by-Layer Assem-
bly and Its Hemocompatibility. RSC Advances, 4, 38943-38950. https://doi.org/10.1039/C4RA05982D

FAte, ER, RE, & TEYIRBURA4E S S ERRT]. G REF4E Tk, 2016, 39(2): 9-12.

Wu, H.H. and Zheng, Y.C. (2015) Fabrication of Helical Nanofibers via Co-Electrospinning. Industrial & Engineering
Chemistry Research, 54, 987-993. https://doi.org/10.1021/ie504305s

Hadipour-Goudarzi, E., Montazer, M., Latifi, M., et al. (2014) Electrospinning of Chitosan/Sericin/PVA Nanofibers
Incorporated with in Situ Synthesis of Nano Silver. Carbohydrate Polymers, 113, 231-239.
https://doi.org/10.1016/j.carbpol.2014.06.082

Hans X

PR BB 5 2

1. FTJFFAM T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
N FIRHESRE: [ISSN], FAKITI ISSN: 2160-7613, RIA[E i
2. FTHFHIM B 7T http:/cnki.net/
Ao« B BRSCHEREE” BEN, BIANSCEbRE, BRI

AEE S http:/www.hanspub.org/Submission.aspx
WITIMRAE : ms@hanspub.org

DOI: 10.12677/ms.2018.85066 572 PR R


https://doi.org/10.12677/ms.2018.85066
https://doi.org/10.1021/acsami.5b11160
https://doi.org/10.1242/dmm.016782
https://doi.org/10.1089/ten.tea.2016.0124
https://doi.org/10.1002/pol.1969.110070408
https://doi.org/10.1515/epoly-2013-0069
https://doi.org/10.1039/C4RA05982D
https://doi.org/10.1021/ie504305s
https://doi.org/10.1016/j.carbpol.2014.06.082
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:ms@hanspub.org

	Preparation and Thermal Performance of Polypropylene Carbonate (PPC) Fiber Membrane
	Abstract
	Keywords
	聚碳酸亚丙酯(PPC)纤维膜的制备及其热性能研究
	摘  要
	关键词
	1. 引言
	2. 实验部分
	2.1. 原料
	2.2. 样品的制备及工艺参数
	2.3. 纤维膜的结构及形貌表征
	2.4. 纤维膜的热稳定性能表征

	3. 结果与分析
	3.1. PPC纤维膜的红外光谱分析
	3.2. 纺丝液浓度和针头尺寸对PPC纤维膜纤维直径的影响
	3.3. 热性能分析

	4. 结论
	基金项目
	参考文献

