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Development and Control Polycyclic aromatic hydrocarbons are a very  established yet. Two different methods have Micron sized crystals of polycyclic aromatic
Stefan Késtler interesting class of materials. They show a been usually employed to prepare such hydrocarbons were dispersed in a surfactant
Volker Ribitsch very broad range of very interesting particles. These are reprecipitation by adding solution. The dispersions were irradiated in vials
oroperties like intensive colour, fluorescence, a solution of the substance to a non-solvent while stirring. The second harmonic output of a
80?5%?392163% ohotoconductivity, semiconducting and evaporation-condensation processes in - Nd:YAG laser (532 nm, 50 Hz, 9 ns fwhm) was
Tol 443 316 876.1290 oroperties and a very special chemical and vacuo. Only recently, laser ablation, has applied as the irradiation source. The solutions
Fax +43 316 876-1230 ohotochemical behaviour [1]. Therefore been used to prepare organic microcrystals  were centrifuged in order to precipitate big crystals
S{/egﬁgr'fbelgfg%}ggmggmgI these materials are often used for pigments  in aqueous media [2, 3]. The use of and the clear supernatants were used for further
cok@joanneum.at and dyes, fluorescent probes, etc. and they  surfactants was found to greatly enhance investigation. The experimental setup is shown in
- oannS LRSS are promising materials for sensors, the performance of particle formation and  Figure 1.
pioprobes, devices, and so on. the stability of the dispersions [4].
n the last few years research on different In this work we Iinvestigated the influence of
— Kinds of organic nanoparticles is steadily different ionic and non-ionic surfactants and R @ S U ‘tS
i&@ ) increasing. Even so, preparation methods of laser fluence on the rate of particle The increase of nanoparticle concentration in the
institut ur Chemie -%E for these particles are not very well formation. supernatant with irradiation time was followed by
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UV-Vis spectroscopy (see Figure 4). The

: ' » characteristic peaks of aromatic hydrocarbons
| : are growing regularly with irradiation time for a
v .l ‘OOO given laser fluence. This laser fluence, is a key
?2:‘ . parameter in laser ablation of organic particles.
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Figure 1: Laser ablation setup. Figure 2: Micrograph of tetracene Figure 3: Structures of anthracene, tetracene, and even more impOI’taﬂt than the total amount of
crystals before irradiation. pentacene. ] :
energy deposited on the sample. This total amount
3 Abs. [arb, units] e of energy corresponds to the number of photons
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AndroaERi. . nanoparticles and to prevent aggregation. Different
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Georg Jakopic 20 types of surfactants (anionic, cationic, non-ionic)
AR || were used in these experiments. The results were
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' . , . - — . — - were appropriate for this process if the were used
Tel. 443 316 876-2700 Figure 4. Absorpt/pn spec;‘ra of /r(ad/a;‘eq tet(acene SUSpensions in Figure 5: Typical result of PCS-measurements for particle sizing. . . . -
Fax 443 316 876-2710 1 mM CTAB solution for different irradiation times (total energy input). IN concentrations above their cmc (Cr|’[|Ca|
andreas.rudorfer@joanneum.at micellation concentration) values.
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nmp@joanneum.at : The obtained particles were characterized by AFM
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20K @636 mi/en? S correlation spectroscopy) and zeta-potential

— 4.1k @433mJ/cm? measurements. The particles are mainly spherical

i o1k @32 it smnasmnuee | With mean diameters of about 120 nm, what can
L) be deduced from AFM images and PCS).

\“\f\ The produced dispersions are stabilized by steric
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Figure 6: AFM image of colloidal pentacene Figure 7: Absorption spectra of the samples of tetracene in T mM CTAB solution irradiated at Surfactant. In the Case Of anionic and cationic
particles produced by laser ablation in different fluence. surfactant SO|UtiOﬂS the very h|gh pOSitiV@

CTAB 1T mM. . . . .
respectively high negative zeta-potentials show

4
JOANNEUM RESEARCH

Forschungsgesellschaft mioH
Leoben Laser Center
Roswitha Berghauser

B LR LR

Leobnerstr, 94
8712 Niklasdorf, Austria

p-band absorption p-band absorption ; ” .
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ererences as function of laser energy input for different laser fluence. 433 md/cm? as function of irradiation time. preparati on. M any param eters sy Ch S W8.V6| en gth,
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- fluence, pulse duration, surfactant type and
pdleyclic By drocg'rb%f;' Abs. [arb. units] Abs. [arb. units] P . yp
(Academic Press, Now York 1964) 25 7 il 15 - . concentration, temperature, and so on, can be
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Nanoparicles, In: H, MasUTEICaEE these materials the use of surfactant solution is
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B. Li, T. Kawakami, M. Hiramatsu: to electrostatic or steric interactions if suitable
Appl. Surf. Sci. Vol. 210 (2003) Figure 10: Long term stability of pentacene colloidal dispersions irradiated for 10 min at a fluence of 433 mJ/cm?,
0.171-176 a.) CTAB 1 mM; b.) SDS 8.3 mM (dil. 1:10). surfactants were chosen.
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