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ABSTRACT
This study is using the ability of chiotsan to absorb metal ion and reductant by NaOH to make platinum nanoparticles. Above all,
the sixteen formulas of alkaline chitosan suspensions were prepared by dropping the various concentrations of chitosan acetate
solutions into the various concentrations of NaOH aqueous with high-speed homogenizing, respectively. Then, the
hexachloroplatinate aqueous solution were respectively acceded to alkaline chitosan suspension solutions, alkaline chitosan-Pt
composite suspensions were synthesized. Which molar ratio of chitosan repeat unit number to Pt4+ were 1:1 (CS1/Pt), 3:1 (CS3/Pt),
5:1 (CS5/Pt) and 7:1 (CS7/Pt) and pH values were 12.3, 13.5, 13.8 and 14.3. UV-visible molecular absorption spectrometry
revealed that to increase the concentration of NaOH and the molar ratio of chitosan repeat unit number can promote the reaction
rate of reduction of platinum ion. After, dialysis was used to remove free ions from the alkaline composite suspensions, using atomic
absorption spectrophotometer (AAS) to analysis the yields of platinum. We can know to increase the molar ratio of chitosan repeat
unit number can increase the yields of platinum, to increase the concentration of NaOH can decrease the yields of platinum.
Analytical electron microscope (AEM) micrographs of the neutral composite suspensions showed that platinum nanoparticle size
decreased with increased the concentration of NaOH and the molar ratio of chitosan repeat unit number, In addition, all the mean
diameter of platinum nanoparticle in the neutral composes were smaller than 5 nm. At 600 O and during 30 min, pyrolysis was used
to decompose chiotsan and to gain platinum nanoparticles. The emission scanning microscope (FESEM) micrographs of platinum
nanoparticles obtained by pyrolysis showed that the mean sizes were smaller than 20 nm.

Keywords : chitosan ; sodium hydroxide ; nanoplatinum
Table of Contents

0000000 0006 0000iv0000vOOviDOviDOOxOOOxi0O0O 001000 000022100
000002220000000032210000000000000322200000000000006223000
0000000072240 00000000000823000011231000000112320 000001323300
0001323400000000000162350000000000000017000 0000020310000203.2
00002133000000000223310000000023332000000000233330000-000000
000243340000000023400002000 000003041000000-0000000000000
030420000000000000039421000000000000394220000000404.23000000
04143000000-00000000000046440000000000051000 0058000059000
021@0000@M0D000@IDODO0DODOO0DS0220000(A0000@BOO00000000001002300
0000@ODOO0O0MOOO00EIODD1203100000220410000-0000000000000-133
0420000-0000000000000-2340430000-0000000000000-3350440000-00
00000000000-4304500pHO0000000000000O0C0OCOO0000000000000038046
ADDDDDOD-00000AEMOOO@OO0O0O000OOCS/PtCO42047000000000430480000
O0pHOOODOOOOOOOOOOO000000045049A0000-0000AEMOO0® 0000000
0CS1/PtCO48 04100 000-0000000000(A) CS3/Pt DO (B) CS7/Pt D49 0 4.110 0 O FESEMO O O -1 52
04120 00FESEMO 0 0-25304.130 0 O FESEMO 0 0-354 04.140 0 DFESEMO O 0-45504.150 00000 0
0O0EDSO OO (A)CS1/PtAD (B)CS1/PtD57 000 0210 000000000000009022000000012
02300000000000001802400000000000000000000190310000-000000
000250410 0pHO0C0O0O000000O0OOOOCOOO0000000000000S37042000000pHOO
000000000044 043000000000000005004.4000000000056

REFERENCES

O00D 1000000000000 o0ooooooDooonoDoois3ges1010 2000020040000 00000000O0
O0002@9):8-150 3.000020010000000-00000000000000O0ODO0O0O0ODI15(2):36-450 4000000000



00020010 00000000000000023(6):614-6240 5. 0000000020010 000000000000000000O0O
0015(7):24-300 6. 000020050 000 0000000000000 0O0ODO0O0O0O0O0O0O0O0ODOOO0O0O0O0O24-460 7.000
020030 00 000000000369063-670 8.0 0000000199700 00000000000000O0O0O0OO0OOOOOOON
00000000:492-4990 9.0 0002004000 000000-0000000000000D0O00O00OOOOOOOO0ODOO
04-130 10000020020 0000000000000 0O16(4):34-3800 11. 0000000020000 00000000000000
O000008(4):174-1900 12.00 0020010 0000000000-0000000000O15(11):16-210 13.000019940000
0000000000000 D0ODD194):247-2560 OO0 0O 1. Adlim, M., Bakar, M., Liew, A. K. Y. and Ismail, J. 2004. Synthesis of
chitosan-stabilized platinum and Pallad ium nanoparticles and their hydrogenation activity. Journal of Molecular Catalysis A: Chemical. 212 : 141
— 149. 2. Babel, S. and Kurniawan, T. A. 2003. Low-cost adsorbents for heavy metals uptake from contaminated water: a review. Journal of
Hazardous Materials. 97 : 219-243. 3. Chen, C. W., Takezako, T., Yamamoto, K., Serizawa, T. and Akashi, M. 2000. Poly (N-vinylisobutyramide)
- stabilized platinumn anoparticles: synthesis and temperature - responsive behavior in agueous solution. Colloids and Surfaces A: Physicochemical
and Engineering Aspects. 169 : 107-116. 4. Chen, C. W., Tano, D. and Akashi, M. 2000. Colloidal Platinum Nanoparticles Stabilized by Vinyl
Polymers with Amide Side Chains: Dispersion Stability and Catalytic Activity in Aqueous Electrolyte Solutions. Journal of Colloid and Interface
Science.225 : 349-358. 5. Debbaudt, A. L., Ferreira, M. L. and Gschaider, M. E. 2004. Theoretical and experimental study of M2t adsorption on
biopolymers. 111. Comparative kinetic pattern of Pb, Hg and Cd. Carbohydrate Polymers. 56:321-332. 6. Duff, D. G., Edwards, P. P. and Johnsonl,
B. F. G. 1995. Formation of a Polymer-Protected Platinum Sol: A New Understanding of the Parameters Controlling Morphology. J. Phys. Chem.
99 : 15934-15944. 7. Guibal, E., Larkin, A., Vincent, T. and Thin, J. M. 1999. Chitosan sorbents for platinum sorption from dilute solution. Ind.
Eng. Chem. Res. 38 : 4011-4022. 8. He, B., Tan, J. J., Liew, K. Y. and Liu, H. 2004. Synthesis of size controlled Ag nanoparticles. Journal of
Molecular Catalysis A: Chemical. 221 : 121-126. 9. Hirano, S. and Midorikawa, T. 1998. Novel method for the preparation of N-acylchitosan fiber
and N — acylchitosan - cellulose ciber. Biomaterials. 19 : 293-297. 10. Huang, H., Yuan, Q. and Yang, X. 2004. Preparation and characterization
of metal-chitosan nanocomposites. Colloids and Surfaces B: Biointerfaces. 39 : 31-37. 11. Ingelsten H. H., Bagwe, R., Palmquist, A., Skoglundh,
M., Svanberg, C., Holmberg, K. and Shahx, D. O. 2001. Kinetics of the Formation of Nano-Sized Platinum Particles in Water-in-Oil
Microemulsions. Journal of Colloid and Interface Science. 241 : 104-111. 12. Kami?ski, W. and Morzejewska, Z. 1997. Application of chitosan
membrances in separation of heavy metal ions. Separation Since and Technology.32(16) : 2659-2668. 13. Kim, H. and Chang, W. 1999.
Preparation and photo- electrochemical behavior of polypyrrole with platinum nanoparticles. Synthetic Metals. 101:150-151. 14. Okuyama, K.,
Noguchi, K., Kanenari, M., Egawa, T., Osawa, K. 2000. Structural diversity of chitosan and its complexes. Carbohydrate Polymers. 41 : 237-247.
15. Park, I. W., Yoon, M., Kim, Y.M., Kim, Y., Yoon, H., Song, H.J., Volkov, V., Avilov, A. and Park, Y.J. 2003. Magnetic properties and
microstructure of cobalt nanoparticles in a polymer film. Solid State Communications.126 : 385-389. 16. Ravi Kurmar, M. N. V. 2000. Review A
review of chitin and chitosan applications. Reactive (0 Functional Polymers., 46, 1-27. 17. Rivadulla, J. F., Vergara, M. C., Blanco, M. C., Lo

'’ pez-Quintela, M. A. and Rivas, J. 1997. Optical Properties of Platinum Particles Synthesized in Microemulsions. J. Phys. Chem. B. 101:
8997-9004. 18. Rochon, F. D.and Viorel B. 2004. Multinuclear NMR study and crystal structures of complexes of the types cis- and
trans-Pt(amine)212. Inorganica Chimica Acta. 357 : 2218-2230. 19. Tang, Z., Geng, D. And Lu, G. 2005. Size-controlled synthesis of colloidal
platinum nanoparticles and theiractivity for the electrocatalytic oxidation of carbon monoxide. Journal of Colloid and Interface Science. 287 :
159-166. 20. Tolaimate A., Desbrie'resb, J., Rhazia, M., Alaguic, A., Vincendond, M. and Votterod, P. 2000. On the influence of eacetylation
process on the physicochemical characteristics of chitosan from squid chitin. Polymer. 41:2463-2469. 21. Vander Wal, R. L. 2000, Flame synthesis
of substrate - supported metal-catalyzed carbon nanotubes. Chemical Physics Letters. 324 : 217-223. 22. Wang, C. B. and Yeh,C. T. 1998. Effects
of particle size on the progressive oxidation of nanometer platinum by dioxygen. Journal of Catalysis. 178 : 450-456. 23. Wikins, D. E., Cheng, E.
NG. and Peter, P. 1996. Cisplatin and low dose rate irradiation in cisplatin resistant and sensitive human glioma cells. Int. J. Radiation Oncology
Bio. Phy. 36: 105-111. 24. Yadav, O. P., Palmqyist, A., Criuise, N.and Holmberg, K. 2003. Synthesis of platinum nanoparticles in microemulsions
and their catalytic activity for the oxidation of carbon monoxide. Colloids and Surfaces A: Physicochem. Eng. Aspects. 221 : 131-134. 25.
Yamamoto, Y., Miura, T., Nakae, Y., Teranishi, T., Miyake, M.and Hori, H. 2003. Magnetic properties of the noble metal nanoparticles protected
by polymer. Physica B. 329— 333 :1183-1184. 26. Yang, J. M., Su, W. Y., Leu, T. L. and Yang, M.C. 2004. Evaluation of chitosan/PVA blended
hydrogel membranes. Journal of Membrane. 236 : 39-51. 27. Yashima, M., Falk, L. K. L., Palmqgvist, A. E. C.and Holmberg, K. 2003. Structure
and catalytic properties of nanosized alumina supported platinum and palladium particles synthesized by reaction in microemulsion. J. Coll. and
Inter. Sci. 268 : 348-356. 28. Yazawa, Y., Yoshida, H., Komai, S. and Hattori, T. 2002. The additive effect on propane combustion over platinum
catalyst:control of the oxidation-resistance of platinum by theelectronegativity of additives. Applied Catalysis A: General. 233 : 113-124.



