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Abstract: A simple hydrothermal was developed to fabricate ZnAl, O, micro powder with Al,( SO,) ; and
Zn( NO,) , as raw materials through the scanning electron microscopy( SEM) and XRD analysis found
that the particles have good crystal shapesmall size fibrous evenly distributed; Further researching the hu—
midity sensing properties the results show that test frequency have big effect on impedance — relative hu—
midity( RH) characteristic curve impedance decreases as frequency increases the good linearity of the
curve of impedance versus relative humidity appears at the frequency of 10KHZ the capacitance of the
sensor decreases as frequency increases in the same humidity and at low measurement frequency 100HZ
the capacitance increases as RH increases.

Key words: Aluminum zinc materials; hydrothermal synthesis; humidity sensor; humidity sensing prop—

erties

12011 =11 -24; 12012 -04 - 18
: ( E — mail: yudeqin@ 126. com)



4 ZnAl0, 333
2-3
4 5
( ZnAl,0,) 1.3
° 4284 A
6 7 ’
o o 11% o
ZnAl, 0,
ZnAl, 0O, “correction”
o ° f
1
1.1 ° th
3.33 g AL( SO,) , 1.49 ¢ 7Zn
(NO,) , 3g °
o 40 ml
) 2
4 min 2.1 XRD
1 XRD
120C 15 h( PDF ( 76 - 1923) NH, Al
( OH) ,CO,
120°C ~125C) , 2 h i
o 120°C 300 .
1h ZnAl, 0,
7000 < ®
i ® [NHAI(OH),CO)
L 6000 ‘ b ——3
5000 -
( ) 3
340°C 4h . 2 e
™
= °
( Dmax m- :I
( D8Focus X : Cu - Ka ) - ° ‘00 0
1]
ZnAlL O, ) o . J _AJL.‘L,\_.A._A_A___
3 ~4 min S oo
Degree(20)
500°C 20 min. Fig.1 XRD images of samples before annealed

XRD



334 18

2 XRD & XRD
(PDF 05 -0669 a=h
— ¢ =8.085) ZnALO, .
ZnAlLL0, .
7ZnAl, 0, Fd - 3m
(a)
800 4 n]
E,@)‘ Fig.3 Big multiples SEM figure of annealed ZnAl, 0,
: F3 aBKJE ZnAlL O, il L SR 2
600 . . —
£ 0
2004 | o
Ui
i "

Degree(20)

Fig.2 XRD images of samples after annealed

2 XRD
(b)
2.2 ZnAl0,
Fig.4 Small multiples SEM figure of annealed ZnAl,O,
3(a) 3(b) 340°C ZnAlL 0, 4 B kJE ZnAl O, F146 s B/ % 3
15720
6000 . (a) 2.3
5
(b) RH 1V,
RH 33% ~53%
6 C
RH o
ZnAl, 0O, o 10KHz

© 1994-2013 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



4 : ZnAl 0, 335

25000
20000 -
. 9
G 15000 o
- 2000
= 10000 -
1800 -
5000 - 1600 +
1400 ¢
O 3
1 1 1 1 & 1m r
0 20 40 60 80 100 ¥ 1000 -
H R FE % 2 a0}
Fig. 5 Impedance — RH relationships of Sesor 600 f \
FIS MR EOCHR A BRYT-S AHRHE EE 5 2R 2k “0 “I,\*_\k"&::_:*n\‘
. ok ""-#::‘*ia——;___‘::::_—_-f-:}h'
e RO i ase.:.
s o SR N s f0°* 10° 10°
—a—10KHZ
~ N0F | ok AEMLZ
) s 4 Fig.7 Capacitance vs. frequency of resistive — type Sesor
©am} PI7 SREOTAERRL A R S HR K R
. 1m B 1m
1000
500+ 12000 F -—l—iv,-f_ﬂil'z !
0- 1 Il 1 1
0 20 4 & 8 10 : oo |
HH 8 % {E‘:
Fig.6 Capacitance — RH relationships of capacitive - type re- 2 ow|
sistive — type sensor
6 JRAEOTIRHY A S AR R 5C AR 2% 200 | /
5 6 e
U i L i 1 L 1 L
o 0 2 40 60 80 100
HIA 38 1 %
5 Fig. 8 Capacitance — RH relationships of resistive — type sesor
in the 1V, 100HZ
8 1V 100Hz
8
7 C o
o 9 1000 Hz v
o 4% 53% Z
-RH o

© 1994-2013 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



336 18
11% ~95% 95% ~11% 3. 10 KHz 33% ~
95%
25000
e ' --l-----ﬁésorption .
20000 —e— Adsorption_| . (O
16 ( CACIS) : 2004 697
15000 F -701.
e 10000 - 2003(7):6 -7.
Li Zhenyu Zhang H N Zheng W et al. Highly sensitive and
5000 L stable humidity nanosensors based on LiCl doped TiO, elec—
) = . trospun nanofibers J . J Am Chem Soc 2008( 130) : 5036
| 1 J J h ~5037.
00 ‘ 20 40 80 ‘ 80 Nahar R. K Khanna V. K A study of capacitance and resist—

38 B %

Fig.9  Humidity sensing properties curve of moisture sensor in

the 1V 1000Hz
9 1V 1000Hz

XRD

. SEM

ZnAl, 0O,

ance chatacteristics of an Al203 humidity sensor. Int. J. E-
lectronics 1982 (52) : 557 —567.

Qiu Y F Yang S H Kirkendall approach to the fabrucation
of ultra — thin ZnO nanotubes with high resistive sensitivity
to humidity J . Nanotech 2008( 19) : 265606.

Aguilar RosG Valenxuela M A Armendaix H et al. Metal —
support effects and catalytic properties of platinum supported
on zinc aluminate J . Appl Catal A: General 1992 90: 25
-34.

J. 1999 16(5) : 106 — 108.

. Ti0, - KTa0,
J. 2007 5(38) :760
-763.
.2x0, -Y,0,

J. 1995 26(5) : 445 - 448.



