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New Materials, chemistry and applications

1. MPCs

2. Core-shell matenals

3. Sub-nano particles, clusters
4. (Gas phase clusters
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Schematic procedure of cluster synthesis.
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What do we learn?
J. Phys. Chem. B. 2002, 106, 3960-3967

J. Chem. Phys. 2003, J. Phys. Chem. B 2004




Monolayer chemistry to materials
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3 HCONMe, + 2 AuCl, - + 3H,0 — 2Au, + Me,NCOOH + 6H* + 8 CI

...and Au@ZrO., Ag@ZrO,

Langmuir 2003




Freely soluble M@ZrO,@XR
J. Mat. Chem. 2004a, b




lan MacLaren

8.00 nm




Intensity [arb. unif]

ment:

E
2 kD . Al 110
e K
400 500 200 1000
i ay elength [nm]
10k 100 k 200k

Mass méz




Intensity

Intenzity [arh. Lhit]

20k 29 k 30k
\‘ 3 4 5 b ] 3 9 10 11 12 13 M 2z pnfz

0k 100k 200k 300k 400k 500k
Mass m/z

DLDI-TOF MS Au@hexanethiol cluster

Chem. Phys. Lett. 2004




Intensity {arb.units)

500

20k

2} (b) Mo 3,

=1k 1

=

£

20Kk

=

= ]

= ak; | oo,

= l|
0+

140 150 160 170]
) miz (Da)

Mo &5 0 "

13 245 Mo S

(2042) 13528
Igmzj
]

1000 1500 2000 2500 3000
m/z (Da)

MoS, magic clusters




Novel synthetic routes







New chemistry




Excess chloride In the
solution

C+4CI

CH;CHOHCH, —*  CH,COCH; +2H* +2e J

4hg +CCly = 4Ag01 +C AH =4 x-127 .01 +128.2 =-379.84 klimaol
Does not happen in the bulk 2003
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Applications




Environmental applications




Detection and decontamination

Color of gold nanoparticles with endosulfan

Example

Endosulfan

Pesticide removel Good response at lower concentrations
Indian Patent filed

- . Down to 0.1 ppm
International patent In process Adsorbed ficid h df uti
Technology being commercialized sorped pestcides can be removed Trom soiltion

2003




Molecular bottles
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Ciprofloxacin@siO
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Sensors




Sensor device (side view)
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Optical limiting
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Thermal conductivity of nanofluids
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