fCORE

Provided by Serbian Academy of Science and Arts Digital Archive (DAIS)
chnical Sciences of
em/ of Sciences ar
acle, Y. Mihailova 35/

ASSTRACE

.na ultrafinespowders synthesispcontrol ability. Particularly, when
behavior: ontheir application
erpowder: processing| method was
Cf only: used: as: red| phosphors: in
rosollgeneratorsoperating at4.7.MHz) fromthe precursor; salt
at: thel temperatures; up; to 1173K.
Below 900nm are: obtained. The particle
prdranoldgy, onzsa dnel e G ENareNrevealedNniaccordance toVariousanalysismetipusiXRD) DA, SEM-EMAX) ‘and discussed

CeanuAresol|

UERLYA p’r ffag, .Ibmicronic pardi

| IEETS O PTECIT SOTOIET) peraifietersanu | UmMescentpropEriiesy

dl powders :

Red' emission for the as-prepared
powders, two dominant peaks at 615
and 624nm. The sharp emission
band at 612nm is evident in all
investigated samples annealed in the
range from 1073-1473K.

L +
ol
p
3
L F i
ux
gt
: 3 > - y
BEREES 2. 0kY X10.0k I.80.a BRAZLS 2O, BV HEB. 0K

Gd,05: Eu particles
gas flow rate: 90 I/h
annealed at 1473K /8h

Gd,0;: Eu particles
gas flow rate: 120 I/h
annealed at 1073K /10h
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nitrogen . . —. e Exhaust
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Aerosol generator
( ultrasonic, dy=94m )

Solid particle

Powder collecting
electrostatic precipitator
= Solution characteristics, ¢ = 0.1 mol/dm? (S'lOva 0.08 ITIA)
Gd(NO.);nH,0 (n=5.92) and

Eu(NO,);nH,0 (n=5.42)

Phosphor particles
Gd,0;: Eu

Table I. mis conditions and characteristics of Gd,Os:Eu phosEhor Er_ticles

Sample  Flowrate (I/h)/ Particle size Annealing Crystallite size (nm) /
Residence time  (nm) / Specific  temperature (K) lattice microstrains
©) surface area [ time (h) (Scherrer eq™?; Voight
(20° e’ function modeling™")
FL1 48/63.1 770/8.74 As-prepared 17.10/102.6
F12 1073/10 25.66/ 45.57
F13 1073/24 68.46/6.4
Fl4 1473/8 136.85/16
[F2il 90/343 800/8.18 As-prepared -
F2.2 1073/10 8212/ 4.45
F23 1473/8 136.87/16
[F23il 120/255 890/75 As-prepared 14.66/139.6 5.9*
F32 1073/10 =
33 1073/24 17.18/102.5 95*
F34 1473 / 8 136.81/1.60  15.2*
CONCLUSIONS

Aerosol synthesis was used for the preparation of red phosphor
particles based on cubic Gd,O; :Eu. As-prepared particles are spherical,
nonagglomerated, submicronic (<900 nm), comprised of nanocrystallites
(~6nm). In order to control the particles crystal structure and to
establish the conditions for stabilization of the low-temperature
gadolinia cubic phase, the process parameters such as temperature
distribution, gas flow rate and annealing temperatures were adopted. It
was shown that the phase content influences luminescence causing the
appearance of two dominant peaks at 615 and 624 nm for as-prepared
particles when a two-phase particle structure is established. However,
the sharp emission band at 612 nm is associated with single cubic
gadolinium oxide. Particle morphology affects luminescence properties
implying that particle aggregation and/or sintering caused the decrease
of luminescence intensity.
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