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Preparation of Chitosan Microflower and Factors Affecting Its Morphology

JIAO Siyu, XU Dingyu, YAO Xianchao™, HE Lixin, LIN Rihui™
(State Ethnic Affairs Commission Guangxi Key Laboratory of Chemistry and Engineering of Forest Products,
Guangxi Collaborative Innovation Center for Chemistry and Engineering of Forest Products,

School of Chemistry and Chemical Engineering, Guangxi Minzu University, Nanning 530006, China)

Abstract: Chitosan (CS) was dissolved with the aid of ultrasound and hydrogen peroxide treatment. Then, sodium
tripolyphosphate (TPP) was introduced as a crosslinker into CS solution from bottom to top. Finally, chitosan microflower
(CSMF) was obtained by collecting the resulting precipitate and freeze-drying it. CSMF was characterized and the factors
affecting its formation were studied. The results showed that the size of CSMF was 1-2 pm in diameter. The Fourier
transform infrared (FTIR) spectrum of CSMF showed a vibration peak of phosphate group at 532 cm'. The crystal form
of CS changed from semi-crystalline structure to hydrated polycrystalline structure after conversion into CSMF. X-ray
photoelectron spectroscopy (XPS) showed that CSMF produced C-N"* bond, and thermogravimetric analysis (TGA) showed
that the thermal stability of CSMF was slightly lower than that of CS. Also, it was found that pretreatment method, ultrasonic
time, CS solution temperature and CS/TPP ratio (m/m) but not ultrasound power or hydrogen peroxide addition could affect
the flower-shaped structure of CSMF. Furthermore, it was inferred that the formation mechanism of CSMF was related to
that fact that after the degradation of CS into short- or long-chain CS within a certain molecular mass range, relatively longer

and shorter degraded CS chains were crosslinked by TPP to respectively form the pedestal of the microflower structure and
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nanosheets which were self-assembled on the substate through the interaction between the -NHj3 and phosphate ions in the

structure of CS.
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Fig.1  Scanning electron microscope (SEM) images of CS (A) and CSMF (B)
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Fig.2  FTIR spectra of CS and CSMF
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Fig.3  X-ray diffraction patterns of CS and CSMF
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