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Controllable Synthesis of Chitosan-Mediated Gold Nanoplate and the
Growth Mechanisms

Yang, Chuanxiao Sun, Xiangying™* Liu, Bin

(College of Materials Science and Engineering, Huaqiao University, Xiamen 361021)

Abstract By chitosan as a stabilizer and reducing agent, the tunable surface plasmon resonance (SPR) ab-
sorption peak of gold nanoplate has been successfully fabricated by water bath heating of solution containing
HAuCly, chitosan and gold nanoseeds. The SEM images indicated that the gold nanoplates were mainly
composed of triangular and truncated triangular shape. The edge is about 170 nm. X-ray diffraction analyses
indicated that the gold nameplates were pure single crystals with {111} planes as their basal planes. The
growth mechanisms on synthesis of chitosan-mediated gold nanoplate were discussed. Under optimum con-
ditions the SPR absorption peak of gold nanoplate in-plane dipolar is 920 nm. The experiment results
showed that the near-infrared SPR absorption peak and the absorption intensity can be effectively controlled
by controlling the amounts of chitosan and gold seeds, water bath temperature and bath time.
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Figure 3 Absorption spectra of gold nanoparticles with varying
adding amount of CTS

CTS (1.0 g/L): 1, 4.0; 2, 4.5; 3, 5.0; 4, 5.5; 5, 6.0; 6, 8.0 mL. 0.024 mol/L
HAuCly, 1.0 mL; 4Rl (452=2.53), 2.3 mL; 4.0 h of reaction at 70 “C
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Figure 4 Absorption spectra of gold nanoparticles with differ-
ent molecular weight of CTS
Molecular weight of CTS: 1, 1.0X10%; 2, 1.5X10%; 3, 2.0X 10%; 4, 3.0X 10°.
1.0 g/L CTS, 5.0 mL; 0.024 mol/L HAuCls, 1.0 mL; gold seeds (4522 =2.53),
2.3 mL; 4.0 h of reaction at 70 ‘C
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Figure 5 Absorption spectra of gold nanoparticles with varying
adding amount of gold seeds

1.0 g/L CTS: 5.0 mL; 0.024 mol/L HAuCl,, 1.0 mL. Gold seeds (A5 =2.53):
1,1.0;2,1.5;3,2.0;4,2.3;5,2.5;6,3.0mL. 4.0 h of reaction at 70 'C
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Figure 6 Growth mechanisms of the gold nanoplate
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Figure 7 SEM images of gold nanoparticles by different bath time
1.0 g/L CTS: 5.0 mL; 0.024 mol/L HAuCly, 1.0 mL; gold seeds, 2.3 mL. Bath time a, 1 h; b, 2 h; ¢,3 h,d, 4 h.
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B8 CTS AR RN G4 1 [¥) SEM
Figure 8 SEM images of gold nanoparticles with varying adding amount of CTS
1.0 g/L CTS: a,4.5 mL; b, 5.0 mL; ¢, 6 mL; d, 8 mL. 0.024 mol/L HAuCl,,1.0 mL; gold seeds, 2.3 mL; 4.0 h of reaction at 70 C.
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