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ZnO B—FRETIEEM M E R B Mg B BN A AL Tk REUBA N AR BT S
B, RSB .20 B REE EARSTHKBHEZ - EMNE SRR WS
FAERENSEREE. LA TRE B SEREE . ATAR RS 5005,
ERERA— SAREENEREERNT. Zno SEHEMNRERTERERE . — KN
400~500 C, SBRFEERE. HATE NS4k Zno T A HERE TEAES R K
B S A T4 B RS & SCHREF R % R BE W T 3R i P54 )
MBS T HRRTH Zo0 SBEPE L TEM B, RS, SEREIF.
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1.1.1 {b#iiE: ZEET.E 1 mol » 17 Zn(NOs), B, 31 6 mol » 17! NH,H.0,
ANB I HE S B WY pH B0 8~-8. 8,183 Zn(OH), ITIE. FEZ M T BRIk 36 h, T8 3 F 248
KR T#E . T 80CTH. . BHEF,.600CHI4% 2 h BI1B Zno ek .

1.2 FAkE 45IE25ml 1 mol » 17" Zn(NO:); JF T 6 R 250 mi 247 RI5 4+ 51
A 5ml 0.5 mol » 17! Tween-80, Tween-40 FL{L &M .ABS+Twen-80 (1: 1) ABS FHiF/RF
(CoHauBrN)FREEVERISHE, AU HHEEIA . EREHETEAAEEIMA 6 mol « 1
NH3H:O i e, W3 Ay pH A0 8~8. 8, L fb ) 1. 1. 1.

HoRE H M3, 1597-09-12, W 4B R AR H %9.1997-11-20,
MR EHANELSTT NG,
»x ETBERA.
« BEFERFLFLTIEE.
BeH RFEE.B .4 Y R TR SRS ER Sk SIS,
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.13 TRLWEE: HU25mi 0.1 mol«1"' Zn(NOy ), I . MAFREH 10 ml, F T
15 mi, 0.02 mol » 17" ABS 5 ml I EREHE. RS WATE K 2 m, BHBE N G0C. B
6 mol « I~/ NHyH,Offf il . ¥4 pH=8~8. 8, K ft[/ 1. 1. 1.

1.2 SEEHERE SS BIEERN

H X-F A7 (D/max-cA ADRZ BN GEEW, M- SEENEE- B &
it § ZnO BHE} Y 24 s B AT & 1 0 T 0 5 3% T ol 48 (H-600 A ILER ZnO 6T M Bt
g2H.

SELHFNSHREESNA W IXEH FEEES B RQ-2 B B35 IR (L M 44 5
#ESPYBRE R EBRAUSAFHNEE AGH AR/ARIBRSETHNREE. SETHY
MRS RH B00C. 20, i FHFEH320C. 200, MEASERKER. Z2E. RN
(0.01 vol % 3; R, . TIHRAMAEAIMO. 2 vol 37 ).

2 EBRER

2.1 HIEFER Zn0 B RSB TERW

FriBHE S X HAFHAW, 2B ST ET L K Zno, HEH T 2R B B RS S
THSHA-HEENEF-HREHRE.SR7TR 1. B# 1 RN TFEL.

2. 1.1 WEINRE SR T LR TR ZnO M SRR . -2 SR fy X9 MR A
B MEEGOmIS>SHEEFREEEMNALEUO~50 m)>EBEFRET HEMNA LR
(20~50 nm)> A FHEEERHALE(~20 nm)> A8 F R EIEE R S8R (20 nm),

2. 1.2 AL BEERBE Zno $E, EU0O . IOMUID =4 RE LB TH R
HEW 195, 8K,

2. 1.3 FLLEEMHARES F WA B H b E B 2 T b B 15 Ay B AL/ L T L
BEFE A, H 0.28%.

1 FKATENESHANESSEWIT
Table 1 Distortion and Mean Grain Size of Nanometer ZnQ

Y
matetlals chemicel microsmulsion
esmulsion method with surfactants
PIOCEsS precipitation  method

emulsion ABS

surfactants none ABS ABS Tween-80 Twetn-40 C2 HyyBrN
sllicon ail  Teen-80

mean  Cauchy-Cauchy - - 22,6 62. 4 40, 6§ 28.2 53.3 -

gain (100) 66.2 19.5 17.9 49. 8 23.7 17. 9 234 56.5
size  Scherrer (1107 55.5 19.5 14.9 468.2 19.8 14.2 19. 6 47. 7

{nt) (113) 59.3 19.5 14. 7 42. 4 17. 3 13.0 17.0 49.5
lateice distordon (%) - -~ 0.17 0. 08 0. 27 0.28 0. 30 -

HARSNBHASEARTE . GE L NREG P8R R MRS X S8
SRk B —B ., AW ZnO BOR B/ T LA AT, 1 mol « 1! Zn(NOy), §I18 /=R 61 ¥4y
BR R X 17 nm ok 00 2 15 YER Y LI R F P B T3 T 0S4 M SLAL S 18 9 Y Zno Bk
SRRSO, BOR R TR BT E R 70 nm S E Y 61 nmABS I FREEHMALERER
i, B8 ZnO 3 SROBRL R CHBB R + HE 20 nm; kB F R EE 1M Tween-80 B4k
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Fig. 1 TEM patterns of nanometer ZnQO

2.2 AERSEBRT Zno B RBE

RS SESEMRT Zn0 SETHERR MRS E T H Z B M. TH . ESmAEL
MESBHABE TBEERTR2T. AR2TUEH 9% Zn0 % CHL SHBHSER
BB R LKA SFe, W 7 He 1 C:H,OH i) R @R K. B (b ek ALk % 2n0 41,200 5
A R 0B BE R KT

F2 TEERR ZIn0 B REE
" Table 2 Gas Sensitivty of ZnO with Different Particle Size

emulsion with pricipitation with precipitation with

microemulsion  emulsion with emulston with
materizls process
method sillcon il Tween- 40 Tween-80 NH; » H:0 MNHjz « HA0
calcined conditions B0 Z h 60T 2 h BYOT Z2h 600C Zh BOOT 2 h 800 21
grain size 20 nm ~ 30 mm —~40 nm ~50 nm ~—70 nm 3.7 um
H(Ha) 6. 42 4. v 4. 2¢3. 8) 4. 243.M 3.042. 1) 3.4(2. 07 —{2. 1
AUCHyo? 8.2¢5.2) 1518, 21 8. 5(5.2) 4. 2¢3. 3 4.502, 6} —(1.6)
B(SFe) 6. 1¢4.7) 8. 3¢(5. 8) 6. 3¢3. &) 4.0¢2.6) 4.0{2. 1) —

plgnsoline ) 11. 5(5.0) 18. 2¢12. 63 9.5(5.6) 5. 4(4.0) 4, 2¢2.7) 1.6r2 5)
HUC2H0H ) 4, B{4.9) 5. 0(6.3) 3.2(4.7) 6. 5(4.7) 4. 1¢2. 5) 3. BL6, 0)

a: 240°C b 300C
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3.1 BEHEX Zn0o HERGHNEE

WA FTRHA— BRS8N ZIn0, B T RENERESEKMBEREL I FEH
B BOR /TR B, T MA R BN L E2E SR AER /T EgM,

AHE Zn(ON), WP . BRATHOA TRESENFEAREMERARES SN
BRFRIFEEF HFAEETFOEANRE, IHAETREIELER ABS BBES
KXW RENER FHRRARE, FAXEREEYHKE, MW ERED R TS BER.
A LA BE W 7 2 il 1% YE R $L k35 AT B ZnO R B /b . B FREEEM G TREWEEFES
FIBC P R L AT BRI A A BB AREEER. ESFREFERARTFOAR LS
B BB E Zno Wi FLALTE M ply T R O 3 O 5 K {00 Bk T 6 L B AT A
Tween-80, Tween-40 T EHFH LW EREZHE, FAHE, TRHEKRE, —HOEBRM &
B ER 2R T . A 4 S Ak R R 2 R AR R ATORE S B EN TR T £
HEE R EHEEA AR . FRAARF R BB R E AR A H . E o f B8y Zn0 #£ 4
RN RAER

WA= E AP Zn0 EE LR E RE 19 nm, T HEHES A BEF. ZRHFHASR
WPAREDLATRENSBRE SEREFEMNG R B, DR E E NS TR A
Ses . MR ERER R BE S KRB AT RS ATTER T &
ks o
3.2 PR Zo0 MEREEHER

ASFE M. Zn0 5 Sn0; — R AP RBEEF N TEIE BN Zoo ERRD. L E
EREX. FREER, AN SERRERE. AR 12 HETUESH . HEFEFR.
BAHBERX/N TR, SAERBESRE . ARES R Zoo & FHR WITEE Zno /A TF
FBHLIEE 20 FHH TR R EE. L8 FRER R T XF 40 nm B, - FHREH
MEEAD RN IR RAGELRE TR, LPH 30 nm AABWMILEMNBHN Zno KR
EERR. TRERHTHARENSIRE Zn0 RN RIEEHENH.

A 2HEEETTLLEY /NER Zno TE 300 CY FHIARBRENSERAEE, i8Rt
3K 8 Zno T/EBE N 400~500C. XRHBF Zn0 BRR T TR, B/ET 200 HETE
. REIHEE T UEREMBESIT ATRET zZn0 SKITH TIERE.

1 4 #®

EWFREEENIAAAEEMAREH B Zn0 2 600C 2h b EBEFHEERTRE
19nm EREHAETRAARENSEAEE, B85 ARG STEHE .. Zoo #8i% R~
B SR AR AN, AR ELE TR . Z00 SEH R FR R T
RN A R SN B B O I R TR .
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EMULSION SYNTHESIS, MICROSTRUCTURE AND GAS SENSING
PROPERTIES OF NANOMETER Zn0O CERAMICS

Xu Jiagiang Pan Qingyi Shun Yuan Li Zhanchai
(Depariment of Chemuon! Engtusermg, Zhengzhou Institude of
Light Fndustry, Zhengzhon 450002)

Nanometer ZnO gas sensing materials with different particle size were made by chemical precipita-
tion, emulsich and microemulsion, respectively. Crystal structure and ceramic microstructure of pow-
der samples were determinated by XRD and TEM. The mean grain size and lattice distortion of the ma-
terials was calculated with Cauchy- Cauchy method and Debye-Scherrer method. Gas sensitivity for
H:, SFq, C,Hs gasoline, C;H;OH of different temperature were measured using distribution in static
state. It can be shown from experimental lresults, ZnO made by microemulsion method and emulsion
with anion surfactant has smaller grains size than that made by precipitation or emulsion with cation su-

factant, its gas sensitivity is higher, and its working temperature is lower than that of the others,
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