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Proton NMR Investigation of Ag Nanoparticles Capped With Palmitic Acid
Jang, Z.H. (Kookmin U., Physics, KOREA); Reyes, A.P. (NHMFL); Hoch, M.J.R. (NHMFL) and Yoon, S.H. (Kookmin U., Chemistry, KOREA) 
Introduction

Metal nanoparticle systems have been intensively investigated for both application potential and scientific knowledge. NMR is a powerful technique for investigating the microscopic physical properties of the metal nanoparticles.[1]
Experimental

Ag nanoparticles capped with palmitic acid were synthesized using wet chemistry technique. TEM analysis shows that the mean diameter is 8 nm. Proton NMR has been performed at 6.34 T, 2.98 T, 1.30 T in the temperature range 4.2 K to 300 K. utilizing the 12 T superconducting sweepable magnet and FFT NMR spectrometer developed at NHMFL. Palmitic acid is also measured at 1.30 T and in the same temperature range for comparision.
Results and Discussion


Preliminary analysis shows that a most interesting effect is observed in the temperature dependence of nuclear spin lattice relaxation rate(NSLR, T1-1). As shown in Fig. 1, the NSLR of the Ag nanoparticles is very different from that of capping material (palmitic acid). The difference suggests that Ag nanoparticle NSLR is mainly due to the fluctuation of the moments in Ag core. Palmitic acid showed stretched exponential relaxation behavior but the relaxation behavior of Ag nanoparticles showed rather double exponential like behavior especially below 100 K. We conjecture that the slow relaxation is due to the even electron particles and the fast relaxation is due to the odd electron particles. Unlike the previous report about similar nanoparticles[2], we could not find any Korringa-like temperature dependence of NSLR. Spin-spin relaxation rate (T2) also has been measured and found to be almost constant having values around 20 microseconds. Preliminary analysis revealed that the data measured at 2.98T and 6.34 T also show similar behavior. Further in depth analysis is on-going.
Conclusions

Ag nanoparticle sample has been investigated with proton NMR. Preliminary analysis suggests that Ag nanoparticle NSLR involves characteristics of electron number in Ag core, even electrons or odd electrons. Further analysis and in depth study should be pursued to reveal detailed microscopic properties.
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Fig.1 Temperature dependence of NSLR(T1-1) measured at 1.30 T. 









