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Cz. |. Metalic nano-crystalline (Au, Ag, Cu)
In amorphous matrix (SiO,,
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Lycurgus Cup is the only complete example of a dichroic type of glass, which changes
colour when held up to the light. The opaque green cup turns to a glowing translucent red
when light is shone through it. The glass contains tiny amounts of colloidal gold and silver



Paul Mulvaney, MRS Bulletin, Dec. 2001, p.1009
Au Atom: ~0,1 nm (1A), colorless

Au clasters: < 1nm, nonmetalic, orange

Au nanocrystallites: 3 - 30 nm, metalic, transparent / red

Au particles: 30 - 500 nm, metalic, transparent / turbid

crimson -> blue

M. Faraday, Philos. Trans. R. Soc. London, 147 (1857) 145-181

Gold leaf can be beaten to thicknesses of 1/278000 of an inch (around 90 nm).

Such films are continuous and green in transmission. Further thinning with KCN
gives ruby red films.

Chemical means to finely divided gold. Also deflagration of gold wires to
Au bulk: golden 'fo]le]Jgl produce ruby red particles. Chemically indistinguishable from gold.




Paul Mulvaney,
MRS Bulletin,
Dec. 2001, p.1009
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Au/SiO, as deposited
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thin foil thickness ~170 nm

100 nm



Cz. I. Au nano-crystallites: summary

Problems solved:

 The microstructure of Au-nanocrystallites was described
In as-deposited (AD) and heat treated state (HT).

* The performed measurements indicated that the size of
nano-crystallites agrees with normal distribution and that
the they average increases from 3to 5,5 nm for AD and HT
respectively

Problems to be investigated/determined:

* Nano-crystallites density
« Minimum size of nano-crystallites

 Minimum size of defected nano-crystallites

NANO-MAGIC

NANOSstructured materials with tailored MAGneto- optiCal properties for
novel sensor systems



Cz. Il. Nano-composites: ceramic + CNT

Increased conductivity: (//’/ 0=
(CNT~1GA/cm2, Cu ~1MA/cm?) ] WS
: AR N T | |
e RINN NN ) ) )
«ZrO, + CNT \ 5 y\%m“;‘f.gg_ﬁz)
(Jan Dusza IMR SAS, w>)~>;>\;??;227%??’>‘*\
Koszyce) ey B

Increased strength:
(CNT ~45GPa, stal <2GPa)

(Zr, Ti)O, + CNT
(Waldemar Pyda, AGH)

* Bioglass + CNT
(Aldo Boccaccini/ Imperial College London)



Prof.. Stanistaw Bfazewicz,
Kathedra of Biomaterials

Prof. Aldo Boccaccini,
Imperial College, Londyn
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Available online at www.sciencedirect.com

ScienceDirect = Scripta MATERIALIA

ELSEVIER Seripla Materialia 58 (2008) 520-523

www elsevier.comylocate/soriptamat

Zirconia/carbon nanofiber composite

Annamaria Duszova.” Jan Dusza.”* Karel Tomasek.” Jerzy Morgiel,*
Gurdial Blugan® and Jakob Kuebler®

*Technical University of Kosice, Faculty of Metallurgy, Lemnd 9, 042 00 Kogice, Slovak Republic
®nstitute of Materials Research, Slovak Academy of Sciences, Watsonova 47, (4353 Kosice, Slovak Republic
“Institure of Metallurgy and Marerials Science of Polish Academy of Sciences, Reymonta 25, 30 059 Krakow, Poland
“Empa, Swiss Federal Laboratories for Marterials Testing and Research, Laboratory for High Performance Ceramics,
8600 Duebendorf, Switzerland

Feceived 28 Seplember 2007, revised 2 Movember 2007 acceptad 4 Movember 2007
Available online 3 December 2007

The effect of the addition of carbon nanofibers (CNFs) on the microstructure, fracture/mechanical and electrical properties of the
CNF/zirconia composite has been investigated. The microstructure of both Zr(; and Zr0O,-CNF composites consists of a very low
grain sized matrix {approximately 160 nm) with relatively well dispersed carbon nanofibers in the composite. The mechanical prop-

erties slightly decreased after the addition of CNFs to the Zr0; but the electrical resistivity decreased significantly, exhibiting
approximately 0.1 £ cm.

2 2007 Acta Materialia Inc. Published by Elsevier Ltd. All rights reserved.

Kevwords: 3Y-TZP; Carbon nanofiber; Micostructure; Fracture; Elecincal resistivily
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(Zr, T)O, + CNT 4
(mixed + reacted
powders)
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