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The effect of precipitation conditions
on the particle size and size distribution of zinc oxide
prepared by high temperature precipitation
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Abstract

For the purpose of preparation of monodispersed spherical zinc oxide fine
particles, an experimental research on the preparation of zinc oxide particles from
zinc salts solutions by high temperature precipitation reaction was performed.

Zinc oxide particles were precipitated from all the precipitation solutions tested
if the precipitation temperature was higher than 60%C. As the precipitation
temperature increased until 80T, the average particle diameter of zinc oxide
particles decreased and the narrower particle size distribution were obtained.
Spherical zinc oxide fine particles with relatively narrow particle size distribution
were precipitated from the ZnSO: solutions with NaOH as precipitant. Final pH
of precipitation solution had an effect on the amount of zinc oxide precipitated,
but had no effect on the their particle size or size distribution.
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Fig.l. Schematic diagram of experimental precipitating apparatus.
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Fig.2. Representative XRD pattern for the zinc oxide particles by high temperature
precipitation.
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Fig. 3. The representative particle size distribution of zinc oxide particles precipitated by IN
NaOH solution under condition of Czsos = 0.4mol/L, T = 80C, pH = 10.
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Fig.4. The effect of precipitation temperature on the average diameter and standard
deviation of zinc oxide particles precipitated.

Figdg B9, Awdoz FANELEr} 371848 445 A5l QIde J7 27l
Gaohn, EEE(EEBAE FobIAT, 0T ool @ 1 sl oul@ AoE e
g ool old @ B4 USRI APOR Aatolde AR ALAE FANS LRI YA
o 2/ YERE A FFS A4 grorn uyEd e ALE Aol ol

)4

FYFAL Aol HMTAS GEal2 4459E OH o9 FFEEI & Ao B9n
oA wol DS A4 7t e ) dEol DARSEES A9 43 49 2
A BlAA 2aA, 2 BH A5 QAo A4 R AAZE 2 g FAw vstel Yoy
Moz wel Aol 4ol UNSLES FHS TA 7] dgolet ArU

3-2-2. ¢vleEl e g

ol 2o ol o2 WL FAstE OH o] ZFYLE AHgd &g 899
E5d W& Asold Y HF XNE P YEEEY WUE AT FHE Figdoll YEhiid
t}. Fig52 Bw, NaOH, KOH, NH:OHe] &AM 2 9ae] Ha Agx F3287 F718te A
S ¢ 2= 9lth. NaOHY KOHE A183 ZALdE ¢t #Ha ASde & zbo)7F gloy
(0613 - 0.993um), NaOHE A1£3 3% A= E7t 4 F2 A2 Vet NHIOHE A}
£3 ASde dAY HF AFo| E 7S AHES ARG M F Ae2 YEEL
(1583um), YEEETE KOHE A143 399} Hlkstch olejst @42 NHIOH7L & ¢7tej2

- 16 —



gedANGe] o F Agold A2FAAN U] FY 2 Y=L viAe YARAY ¥ 1

A 7 #a8lE 44 (electrolytic dissociation constant) 7} th& @7k HEA oj ¢ 2] el
(134%) =8 Zo|x 2443 ajstx 231, o] &AW sesha £ oj2Fol ok o2
3 Aarstel AAe] A Bolstr) PRe FAen & YaAEo] APHe AL FA%
4 it

3-2-3. ofd o FF o 2VEEY 9%

Astoral are] AT Aol vHE golee FFE AT AFA ok dUF) o=
ZnSOw, ZnClh, 18} 3 Zn(NOw):Z 7hzh Abgste] ststold Aate Az, E4F 234E Fig.69]
UeErA QT Fighs BE, AAg Astold dxtel B Agd FEVAE ZnSOis old o
2 agd A 7bA &5, ZnChk, Zn(NOs):2) A2 F7hete A= Ueptch ol @ dAk
o soleo) EEsl FL4E, goje FLrt YR ALy Fole AN AT, A3
qEe Astoldd el @z REWAVF ol & Aeleta 4 & 2l

nSOiS ofd oz AEatE A%, okdle] ¥Ry A= Asteld A B A &2
QrEze e Je Yehhz e Fig7¢ 29, & 479 5% ¥ 2] (0.1-0.6mol/L) o]l A
olade] Ewo] BAYC 07m FEe A7) 027 FEo] RFUAE A= AAE] FojA
gz A ¢ & gtk B ATolA AHgE FE WS 2LEAYAAAM F=2 A8
=w M9(001-008 mol/L) BT WA & e, o F= WMAAA ¥l U5 YEEE
AR Asold e g £ AUt AL TR Lot YRS AZdHE FAA o

o ol Qolgt & Ao

Ar

do g fr K

Average Diameter (um|
Standard Daviation

Fig5. The effect of the alkali solutions on the average diameter and standard
deviation of zinc oxide particles precpitated.
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Fig.6. The effect of zinc salts on the average diameter and standard deviation of
zine oxide particles precipitated.
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Fig.9. Representative SEM photos of zinc oxide particles prepared by high
temperature precipitation(a), and homogeneous precipitation(b).
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