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Influence of pH V alue in Precursor Solution on the Camponent
M orphology and Photokm inescence of Ca,Zn,T i, O,,;: Pr*, Na Phosphor

ZHOU Wen, YU Lrpng LIAN Shrxun QIYuan, ZHU Ai-lng RONG Chun-ying
(College of Chemisry and ChemicalE ngineering, H unan Nom al University Key Laboratory of Resource Fine-Processing and Advanced M aterials

Unwersities of Hunan Province Changsha 410081, China)

Abstract The phosphor Ca,ZnsT 16035 Pf%, Na has received ncreasing nterest ow ng to its high chem ical
stability, broad red enission and specnl long afterglow properties H owever the sntering tem perature for obr
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taining pure Ca Zn T 16035 Pr*, Na' is confimed to be 950 C and the sinterng perbd & 21 h brsolgel
synthesis of this phosphor Sq optinizton of synthesis cond itions 0fC & Zn T 16033 must be carried out It is
most mportant to get unifom and tansparent gel n the sol-gelprocess The results show that hem ixture solhr
ton is clarification when fH < 3 (adjusted by HNO; sokitbn). While ncreasing he pH value ( ad pisted by
anmon ia solution) them kture soliton begin to came forth muddy. A fter dried n 150 'C, the exwgel shows
yelbw color under fH < 3 and others present black. A fier further heated at 400 'C for2 h a dark diy gel is
obtaned and ground in an agate mortar to black pow der serving as the precursor for the presentwork The final
phosphor powder is obtained after reheated at 900 'C for 8 h

Ciystallne phases morphobgy and photolm inescence properties have been characterized by using pow-
der X-ray d iffractan etry (XRD), scanning election m icroscopy ( SEM ) and florescence spectrophotam eter
respectvely. XRD pattems show that the synthesized CaZniT i6 033 powders possess well structure when
H <3 Extra-resuliants such as CdT 05 Zn,T D, and T 0, appeared when fH 2 5 The SEM results show ed
hat he sanples obtained at pH < 3 are fleecy and uniform. W ith the ncreasing pH value particles gradually
becane larger the reunion and sinter phenan enon becane seriousevient

TG-DAT curves reveal the different varbus trends br the precursors of pH = 3 and pH = 9. The electrical
alkoxy-OR of Ti(OC4Hy )s makemetal ionsT i high ly vulnerab le by nucleophilic attack Ti(OCsHy) 4 easily
hydrolyzes or polm erizes no matter what n acil or alkalne conditons W hen fH <3 H™ speeds up the hy-
drolysis of Ti(OCsHo) s and to replace he fom of coordmnation of tetrabutyl titanate alkoxy, direct bonding
with titanum bn fomed by hydrolysis of Ti(OH) . (AC), (wihx+y=4). However whenpH =09, a lage
mmber of OH ™ ions exists n Ti ( OCsHy)s hydrolysis and produces Ti(OH ), orTD(OH), and that the
other cationsCa', Zn”" and Pr* fram Ca(OH),, Zn(OH), and Pr{ OH ) ; will notm xe with each other ef
fectively and w ill not fom other phases Thereby keeping the gl < 3 is necessary for cations to unifom ly
mix to nhbitTi(OCsHy) directly hydrolyzed to fom Ti (OH )4 precp itaton

Excitation and en ission spectra ind icate that the phosphors exh b it the h ghest excitation bands in the visr
ble regbn n the ranges 0f 450~ 495 nm orignaled fiun AT 4f transition aswell as red an ilting of PY* at
613 nm ( D, 3H4) and 644 nm (3P0_) 3F2) when K3 which result n, upon excitatbnw ith 475 nm,  the
red em ission at 644 nm decays slower than thatof pH 2 5 This fact suggests that Ca Zn T 1035 Pi*, Na'
obtaned via acid sol-gel process (pH < 3) gives he good red bng afterglov under visible light imad iatbn
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