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Synthesis of Nano-Sized Yag:Ce3+ by
Sol- Gel Method
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Abstract] We have been successfully synthesized YAG-ring the processes. In order to solve that prokdbove,
:Ce3+ nanoparticle (60 nm in sized) having high cstalinity e propose the use of water soluble polymer to cavoi
by using low temperature sol gel method. Due to adibnal  yaticles agglomeration while still having a goaitali-

of polyethylene glycol into the precursor source tmbeen . . . . )
avoid inter particle hard-agglomeration. The influence of nity due to exothermic reaction of polymer durihg &in

difference heating process on the crystallinity o¥AG:Ce3+ Nealing process. The water soluble polymer wilebded
was studied by means of XRD characterization. The hest t0 the precursor source before the annealing psoaed
crystallinity of YAG:Ce3+ was achieved via two step itis expected that water-soluble polymer behavehisid
heating at 900 and 11000C. to prevent the particles from agglomeration. Besidleis
method is relatively cheaper than other methodsadsul
extremely applicable for practical large-scale piaithn
of phosphor assisted white LEDs.
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|. INTRODUCTION
hite light has been widely used in markets such as II. EXPERIMENT

traffic !lghts, auto_moblle brake I|gh_ts, _I|ght|ng$r An alumunium triisopropoxide, (CH3)2CHO]3AI
hazardous signs, backlights of colored liquid @alysfis- ; . .
lays and mobile phones[1]. Some effort have bared (99.99%, Kanto Chemical) has dissolved in etharol (
piay b ' solution). Yttrium nitrate hexahydrate, Y(NO3)3.6B12

in order to be able to produce a white light LEDIstNS 4" ~N03)3.6H20 (99.99%, Kanto Chemical) have
one of the most expected feature of light. YAG:Cé3+ . : : .
dissolved in aquades (B solution). B solution hasrb

:he hmosthexcte)llen;[j pLhé)Spthor statls.fatctonly appir-etii/:t-a I(added into A solution to give a sol-gel reactioheTmo-
€ phosphor-base 0 enter info commercia "lecular ratio of Y:Al:Ce are fixed at 2.97:5:0.08he

Yitrium aluminum garnet actlv_aFed with trivalentricen water soluble PEG has added to the gel beforentheaa
(YAG:Ce3+) has been an efficient phosphor to cdnvel-lrn rocess to prevent the particles from agglatien
the blue LED radiation into a broaden yellow enaasi gp P P 99 ’

L .. The heati to intensify th ticlestallysit
band. The yellow emission from YAG:Ce3+ is mtens\(&az Vzg;ggagirocess o intensify the particlestaflsity

enough to complement the residual blue light whic 1. Sample | Heating at 960 for 2 hours.

escapes through the phosphor in order to produkia 2. Sample Il Two steps heating for two hours at 900
light. It is well known that Y203-Al203 system etsisn ¢ and 1106C

three different crystal phases: YAIO3 (YAP withergv- 3 s -

. ) S . Sample Il Heating at 110 for two hours.
skite structure),Y4AI209 (YAM with a m_onochmc str- 4. Sample IV Simultaneously heating at 980 (2
ture) and Y3AI5012 (YAG with a cubic garnet struc- hours) followed by 1108C for 2 hours

Eure)[ZJ_. TAGh'S much more sta;ble tlhan |F2e tOtthe"_) i ¢ The phase purity, composition and morphology of YA-
grm_?h |aef P ahs.ei In conventiona so|.| S a.f] |m”a§ G:Ce3+ particles will be studied by means of x-tfy-
[3]. Therefore, high temperature annealing witheadp raction (XRD, Rigaku, Geiger Flex Difraksi Braggda

grinding and milling is required for preparing pWaG field-emission electron microscopy (FE-SEM S5000
by solid-state reaction. A number of investigatique- Hitachi, Tokyo) operated at 20 kV '

ved that the wet chemical methods could decreasarth
nealing temperature efficiently.[4], [8] m
To obtain ultrafine YAG powders at relatively low
temperature, we use the wet chemical methods veuotre
gel is extensively applied to allow the startingtenils
(precursor source) mixed at molecular level. Howgv
the crystalinity of product is relatively poor. Tmprove
the crystalinity one need more annealing, but tften
result particles in hard-agglomeration. The purpo$e
this research is to find methods of preparatioarater to
get good crystalinity without particles agglomesatidu-

. RESULT AND DISCUSSION

YAG:Ce3+ prepared particles has yellow in appearan-
ce due to activation of Ce3+ in YAG particles. Ther-
Jhology of prepared particles is shown by Figur&igu-
re l1a is the particles prepared at 80Gor 2 h and Figure
1b is the particles prepared at two step simultasd@a-
ting at 90°C 2h and 1108C for 2h. From the Fig. 1a, it
is clearly shown that the morphology of particleving
~60 nm in sized is not spherical. Extended heatihg
1100 °C for 2h caused the particles agglomeration
(Figure 1b). PEG as a chelating agent completebr ev

Manuscript received February, 2007; revised Noverib@007 porates at high temperature (>980), therefore agglo-

- ! It| M]:adMe t}]]. and C. Pgr;\latarar;isar_e with Bepartmfer\;hd;f_sig_s, meration was obvious. Figure 2 shows the XRD patter
i ;n‘iusme o g,e\Tvztslfi ;ya’ INaEt)‘gilESﬁ'Aefces' sty of Padjadja of prepared particles with JCPDS No. 33-40 as eeiee.
Figures 2a-2d are XRD pattern of particles prepated
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900°C for 2h, two step heating (at #and 1100C), increasingly formed by increasing the heating tempe

1100 °C and simultaneously heating ( 980, 2h and ture (Figs. 2b-2d).

1100°C, 2h) respectively. The utilization of higher temperature (>9800 for 2h)
XRD pattern of Fig.2a show a broad pattern aroud 2nd extended heating strongly improved the crysigll

=300 indicated the formation of YAG structure. Howef YAG (Figs 2b-2d). However, temperatures usethis

ever, heating process at 980D for 2h is not adequate forresearch still did not adequate for create YAG imep

fully formation of YAG crystal. The YAG crystal wasphase. YAP phase still remain in that of YAG.

200k, %50 . ekumEeenn f 20 GKV H50. on  waon

Fig.1. FE-SEM images of particles prepared at difie heating process. (a) one step heating at®@6r 2 h and
(b) simultaneously heating at 9 for 2h and 1106C for 2h

IV. CONCLUSIONS

Heating process which parameterizes by both duratio
P (d) and heating temperature is a crucial factor in Ypt@ase
formation. Our investigation result shows that Autdfial
polyethylene glycol could prevent hard agglomeratio
. and two step heating process could produce goadadry
S P linity and small size YAG particles.
s (c)
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