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Svétovy unikat z Ceska
v oblasti nanotechnologii
bojuje s padélateli

Mlad4 &eska firma IQ Structures s.r.0. z ReZe u Prahy
pripravuje ve spolupraci s Fyzikalnim istavem AV CR

a s vietnamskymi partnery pfevratnou novinku v oblasti
nanotechnologii. Ta umoZni napiiklad vyrobu mnohem
kvalitngjsiho bezpe¢nostniho ochranného prvku proti
padélani penéz nebo dokladi. A také aplikaci povrchit

pro vyrobu vodiku z vody.
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Vysledky vjzkumu umoziuji firmé
produkovat svétové unikatni vyrobky
s velkym exportnim potencidlem, upo-
zornil predseda TA CR Petr O¢ko. ,Proto
jsme cel§ projekt podpofili &stkou té-
méf devéta pil milionu korun z progra-
mu DELTA. Ten je zaméfeny na podpo-
ru spoluprice v aplikovaném vyzkumu
a experimentalnim vyvoji prostfednic-
tvim spole¢nych projekti, podniki a vy-
zkumnych organizaci s vyznamnymi
zahrani¢nimi technologickymi a inova¢-
nimi agenturami ¢ jinymi obdobnymi
institucemi.”

Pro nanaseni tenkych funkénich vrstev
sevsou¢asnosti v priimyslovém méfitku
béZné vyuziva zejména magnetronové
naprasovani a chemické metody nana-
$eni (solgel). Nevyhodou je ale nizka de-
pozicni rychlost a s tim spojené vysoké
naklady pii primyslové vyrobé. U che-
mickych metod je navic obtiZné regu-
lovat parametry pfipravovanych vrstev
a je Casto nutné tyto vrstvy dodate¢né
zihat za vysokych teplot, coZ je omezu-
jici zejména z hlediska materialii, na
které jsou tyto vrstvy aplikovany. Stavaji-
ci metody také neumozZiiuji priimyslové
nanéSet piilis silné oxidové vrstvy. Novy
systém vyvijeny v rdmci projektu vy-

parametrQi pfipravovanych vrstev, dile
vysoka rychlost nanadeni a moznost ap-
likace silnych oxidovych vrstev fadové
a7 jednotek mikrometrdi. Vyvijeny sys-
tém navic umoZiuje nanaSet vrstvy i na
teplotné citlivé organické polymerni
materidly,* vysvétlil Toma§ Téthal z IQ
Structures.

,Podpora ze strany
TA CR umoznila éeskym
odbornikim zahajit
spolupraci s prednimi
vietnamskymi

védeckymi institucemi.“

V praktickém vyuziti nova techno-
logie umozni masivni rozsifeni pro-
duktivné vyrabéné optiky pro LED
osvétleni, coz vyrazné sniZi energetic-
kou nérocnost osvétleni a umozni $iro-
ké roziifeni i do oblasti, jako jsou svétla
v interiérech budov, lampy a svétlomety
automobill apod. PFi zaméné klasické
optiky za plochou se pii vyrobé sniZi
emise CO2 a materialova naroénost, ato

uZivd principu tzv. trysky
a umoziiuje deponovani tenkych vrs-
tev - nanostruktur - efektivn&jsi meto-
dou s podstatnym snizenim naklad.
»Mezi hlavni pfednosti nami navrho-
vaného systému patii vysoka mira regu-
lovatelnosti a kontroly vétSiny kli¢ovych

jak pfi vyrob il ich téles, tak pri
jejich pouziti.
Dilezité je i vyuZit

san
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zeni organizovaného zloginu financuji-
ciho terorismus.

Velky vjznam md vyuziti novinky pfi
rozvoji technologii spojenych s fotoka-
talyzou. Fotokatalyza mimo jiné slouzi
k vyrob¢ vodiku, samocisténi povrchu
nebo ¢isténi okolniho prostfedi. Napo-
méha snizovani emisi CO2. Lze ji vyu-
3t pro offgrid systémy (co? jsou zdroje
energie nezavislé na rozvodné siti) na-
piiklad pro armady, dopravni prostfed-
ky i ke sniZeni surovinové zavislosti.
wWysledky projektu zasadnim zplisobem
urychli vyvoj a zajisti pro CR predni po-
zici pri feSent téchto globalnich otazek,*
upozornil Petr O¢ko.

»Dilezitd pfi uskuteénéni projektu
je pro nas spoluprace s vietnamskymi
partnery. Doktor Hoang Tung Do je
$pickovym odbornikem na poli lasero-
vé absorpéni spektroskopie a disponuje
Kkolektivem odborniki, ktefi vystudova-
li prestizni evropské univerzity. Ucast
jeho tymu na fedeni projektu je proto
velmi pfinosnd, nebot ndm vyznamné
poméha s diagnostikou technologické-
ho plazmatu,” uvedl Jif{ Olejnicek z Fy-
zikalniho tistavu AV CR.

Dalsivyhodou je, Ze vietnamska strana
nese ¢asteéné naklady, naptiklad za pro-
vadéni nékterych experimenti, a diky
nim se daji ziskat kontakty na rychle se

fjejici vjchodoasijské trhy. Financo-

v ochrané proti padé&lani, ktera je Kli-
Covym faktorem zamezujicim padélani
anapodobeni dokladii, cenin a vyrobkit.
To v koneéném diisledku povede k ome-

véni projektu ze strany TA CR tak umoz-
nilo zahdjit plnohodnotnou spolupréci
s pfednimi vietnamskymi védeckymi
institucemi.
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“The results of the research enable the
company to produce products that are
unique in the world and that have high ex-
port potential,” said the chairman of TA CR Petr
Ocko TA. “That is why we supported the project
with almost nine and a half million CZK from the
DELTA programme. It is aimed at supporting co-
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Unique in the world
from the Czech
Republic in the field
of nanotechnologies
fighting
counterfeiters

The young Czech company IQ Structures
s.ro. from the town of ReZ near Prague,
in collaboration with the Institute of
Physics of the Czech Academy of Sciences
and Vietnamese partners, is preparing
arevolutionary innovation in the field of
nanotechnology. This allows, for example,
the production of much higher quality
security protection elements against
counterfeiting money or documents,

as well as application surfaces for the

production of hydrogen from water.
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“The main advantages of our proposed system
include a high degree of adjustability and con-
trol of most of the key parameters of the prepa-
red layers, as well as a high deposition rate and
the possibility of applying thick oxide layers in
the range of micrometres. The developed system

surfaces or for cleaning the surrounding envi-
ronment. It helps reduce CO2 emissions. It can
be used for off-grid systems (which are sources
of energy not dependent on the grid), for exam-
ple, for the army, vehicles and to reduce our de-
pendency on raw materials. “The results of the

allows us to apply layers onto

llaboration in applied research and
development through joint projects of companies
and research organizations with significant fore-
ign technology and innovation agencies or other
similar institutions.”

Magnetron sputtering and chemical deposition
methods (solgel) are commonly used these days
to apply thin functional layers at an industrial
scale. The disadvantage is the low deposition rate
and the associated high cost of industrial produ-
ction. In the case of chemical methods, it is also
difficult to control the parameters of the prepared
layers, and it is often necessary to subsequently
anneal these layers at high temperatures, which
is particularly restrictive in terms of the materials
on which these layers are applied. It is also diffi-
cult to industrially apply thick oxide layers using
the existing methods. The new system develo-
ped during the project uses a principle called
plasma jets and allows the deposition of thin
films - nanostructures - using a more effecti-
ve method with substantially reduced costs.

tive organic p ¢ materials,” explains Tom4§
Téthal of IQ Structures.

The practical application of the new tech-
nology will enable the massive expansion

project accelerate and
ensure the leading position of the Czech Republic
in addressing these global issues,” said Petr O%ko.

“Our collaboration with Vietnamese partners is
important during the implementation of the pro-

for LED li-
ghting, which will dramatically reduce the energy
intensity of lighting and enable broad expansion
into areas such as lighting of building interiors,
lamps and headlights of automaobiles etc. Repla-
cing classic optics for flat ones will reduce CO2
emissions and material demands both in the pro-
duction of the lights and during their use.

Equally important is the use of nanotechnolo-
gies to protect against counterfeiting, which is
a key factor which prevents counterfeiting and
imitation of documents, stamps and products.
This will ultimately lead to a reduction in organi-
zed crime financing terrorism.

The utilization of innovations during the deve-
lopment of related to

ject. g Tung Do is a leading expert in
the field of laser absorption spectroscopy, and has
a team of experts who studied at prestigious Eu-
ropean universities. Participation of his team in
the project is therefore very beneficial because it
significantly helps us with technological plasma
diagnostics,” said Jii Olejnidek of the Institute of
Physics.

Another advantage is that the Vietnamese side
covers some of the costs, such as for the perfor-
‘mance of certain experiments, and through them
we can make contacts with rapidly developing
East Asian markets. Financing of the project
by TA CR allowed us to launch full-fledged
collaboration with leading Vietnamese sci-
entific ]

is very important. Photocatalysis is used, among
other things, to produce hydrogen, self-<leaning



