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Abstract Nano-sized ZnO particles were successfully synthesized at low temperatures by a polymerized complex method
via ap organochemical route. The polymeric precursors could be prepared using Zn nitrate hexahydrate and a mixed
solution of citric acid and ethylene glycol as a chelating agent and a reaction medium. The polymeric precursors were
calcined at temperatures from 300 to 700°C for 3h, and evaluated for degree of crystallization process, thermal decom-
position, surface morphology and crystallite size. The thermal decomposition and crystallization process were analyzed by
TG-DTA, FLLIR and XRD. The morphology and crystallite size of the calcined particles were evaluated by scanning
electron rmcroacopy (SEM), transmittance electron microscopy (TEM) and Scherrer's equation. Crystallization of the ZnO
paruclcs was detected at 300°C and entirely completed above 400°C. Particles calcined between 400 and 700°C showed a
uhiform size distribution with a round shape. The average particle sizes calcined at 400°C for 3 hour were 30~40nm
showing an ordinary tendency to increase with the temperatures.
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Fig. 1. Flow chart for synthesis of ZnO nanopowders by the
polymerized complex method.
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Fig. 2. TG-DTA curves of the ZnQ precursor in air atmosphere,
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Fig. 3. XRD patterns of the ZnQO powders heat-treated at (a)
250°C-precursor (b) 300°C, (c) 400°C, (d) 500°C, (&) 600°C and
(f) 700°C for 3 h.

oF. E=5 DTA A3 oF 300°Ce}; 350°C A 2
peakE EOIEHL olE TGANA HAR|E FA 2

YA F}. ol FoluiR|el o8] 2ZEA}F precursord] ¥
e uwol #7189 et dd L 700 HAY
o] NFo] &7 Ao RoRTh

Fig. 32 ZnO precursor® 3A17F 59 300~700°Cell A
gt AFg Fel thek XRD patternS ERA
th. 250°Ce] AZ ovenslA 24N7F GAE] she] AelA

precursorl A= ZnOo| thEk oJwgl peaks FEFER
e}, oA F& o]250] CAY FYUT metal-chel-

atingg A, H,07F Zdhe dd z8A X
FUE BAFE AR 474F ¢ slo), 5007 ke
300“(: o|RElS ZnOo| WE B pealot vEh}r)
AlZsle o] & olAelA ZnOe] W BE peak}
FEEHAA =], 700°C71A]9) 25 Aol WisiA ZnO
peak®] intensity®] talA ABRH Z71o] Fejvt 1Y

500C

%W%

Carboxylate band

Transmittance

\

O-H C-H co,

1 1 1 - 1 1 1

4000 3600 3200 2800 2400 2000 1800 1200 800 400

Wavelength (cm™)

Fig. 4. FI-IR spectra of ZnO nan0powders heat treated from

300°C to 700°C.
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Fig. 5. Scanming electron microscopy (SEM) and transmission
electron microscopy (TEM) images of ZnO nanopowders heat
treated at (a) 400°C, (b) 500°C and (c) 700°C.
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Scherrer’s equation
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