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8-hydroxyquinoline metal chelate complexes wereduse
the past by chemists for gravimetric determinatioh
various metal cations in solutions [1], but thesesubsided

in time with the advent of new spectroscopic teghes.
More recently, the discovery of efficient electnulimescent
devices based on tris(8-hydroxyquinoline)aluminuiigs,
attracted renewed interest in this class of mdteta be
utilized as optically active media in organic ligdmitting
diodes (OLED) [2]. Nowadays, this area of reseaixh
currently in a period of rapid growth with many usdrial
and academic groups from all over the world already
running active research programs. However, thegestH
consistent obstacles on the road to full commercial
production [3]. Indeed, polymers and organic conmgisu
used in the OLED layers are sensitive to oxygen and
moisture [4], and degradation processes have atsm b
attributed to various mechanisms, including cryigiion

of the emitting layers, electrochemical reactiatisthe
electrode/organic interface, migration of ionic @ps, and
electrochemical reactions [5].

Recently, it has been further confirmed with simple
annealing experiments that Alfims are highly susceptible
to humidified atmospheres, and especially air [&Fi§ure 1
shows the normalized photoluminescence intensitjwof
films kept for 10 min at different temperaturesta®250°C

in ambient and humidified air. The films, obtaindy
evaporation under vacuum on glass substrates, beer
excited at 395 nm and the emission intensity measat
RT at about 525 nm. A log scale for the intensigswised
to accommodate the data spanning four decadesafrupt
emission decrease above ~175 °C of both samplekdtas
attributed to the physical destruction of the fitself due to

a reaction of Alg with water contained in air [4,6,7], while
the substantial and unexpected emission increaediim
annealed in humidified air before the previous dasing
represents a new phenomenon. In order to clarify itew
film has been annealed in humidified air at 150at@ the
emission measured afterwards in air at RT as atifimof
time. Firstly, the annealing treatment increasedetmission
by 45% with respect to the initial value, and teenporal
behavior of the emission after the thermal treatmisn
reported in Fig. 2. The emission intensity vs tinse
remarkably stable, especially when compared witth ¢ a
just evaporated film which during the same time nspa
decrease by 40% at least. It is evident that tloeqss of
annealing in humid air is producing a new phasetfier
Algs; in the film. Different phases have already been
observed [8], and the previous one could alsocidéwith
one of them, but here the stability of this new gghén air
has been disclosed for the first time. This repolisesses
important implications both for the development of
environmentally stable OLED devices and for basic
understanding of the morphological structure of ZAlg
systems.

REFERENCES

[1] W.E. Ohnesorge and L.B. Rogers, SpectrochimtaAc
15, 27 (1959)

[2] C.W. Tang and S. VanSlyke, Appl. Phys. Lett, 513
(1987)

[3] M.J. Felton, Thinner Lighter Better Brighteroday’s
Chemist At Work, November 2001, pags. 31-34

[4] F. Papadimitrakopoulos, X.-M. Zhang, and K.A.
Higginson, IEEE J. of Selected Topics in Quant.
Electron. 4, 49 (1998)

[5]Y. Sato, Organic LED System Considerations, in
Electroluminescence |, Semiconductors and Semimetal
Vol. 64, G. Muller, ed., Academic Press, 2000, (249

[6] G. Baldacchini, R.M. Montereali, A. Pace, T.
Baldacchini, and R.B. Pode, Proc. 11th Internation
Workshop on Inorganic and Organic
Electroluminescence, EL 2002, Ghent, Belgium, Sept.
23-26, 2002, pags. 177-180

[7] G. Baldacchini, T. Baldacchini, A. Pace, andBRPode,
Abstacts 202nd Meeting of The Electrochemical
Society, Salt Lake City, USA, October 20-24, 200&g.
870

[8] M. Brinkmann, G. Gadret, M. Muccini, C. Taliarn\.
Masciocchi, and A. Sironi, J. Am. Chem. Soc. 1245
(2000)

14 o—m—p o /
5>0\l\.
2 AN
[%2]
c
L 014
k=
=] &
s N
©
§ 0,01 "
S
2 \
—m— Alg41 annealed in air .
—O— Alg52 annealed in humid air
1E-3 T

T T T T
0 50 100 150 200 250 300
Temperature (°C)

Fig. 1 Photoluminescence of two Alfims annealed for 10
min. at each given temperature in ambient and hifiedd
atmospheres. Samples alg41 and alg52 are 130 &hdmil
thick, respectively.
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Fig. 2. Photoluminescence of the 40 nm thick fillg5&,
previously annealed for 10 min at 150 °C in hungdif
air, measured as a function of time in differemi@pheres.



