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Fig.1 Ferroelectric spontaneous polarization effect
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Fig.3 Perovskite structure

EH 200 2K 45 40 1) 2k PR R ) % T U R A R AR . 3R
1 BT 7R A2 AN [R] 8k B 40 K b R A 25 1 B e 1 L e
MR R8T H 9 OK 25 1 T Bk LM R) RE I 3R I H R
A e LA SR (R ROGE AR E PR 2R DL R AR
SRR RN, 7RI R AR N B AR OK R A
%[40-45]0

R T3 3 )k R HUAR IR O R, R R A
MREE A /N B RORL R ST B v b R T BRI AL R
T i B 2 B VAL S K T 5 A R R T 2 18] B Ak
FHEAEF o TRl 0 Bk 0 KO UM R mT DA K BBl T
SO I B AR R RE, B ARV B R .
Zhang™ %5 N\ R H 7K #E 1 % 7 R 1 SnOy/
NaNbO; Gk E ARk 1% Fhifg JER 25 ¥4 66 5 B K Hh
PmtRMAR, 5K 7R, M sl
VR RE AR PR RE . I AR IR EAR A RH N &t
BRI AEE, W LALE B 3 R A% T 25 1) R 1 5 A B )
T 19 7K 3~ W5 A A e ok R DA B % 3 7 A 5 o ) R T
TR )M 55 - He %5 NVOUR FH i 977 22 VB Re B AR il 4%
LT AR TR NN K 45 4 1 BHL B AL W B A% 8635 - SEM MR
7R BaTiO; 9K £F4E 11 5 BARAE 80~200 nm Z [A],
AHLGF @ K BaTiOs, Ab AR S KK/, X ERE
PeR MR KRS . B 4 45 1k s gk R
N5 AT R 210, MR VSN 11%~95% RH
W, N SRR 5 R 4 s, XA EH] T gk
IR P o 1S 0P 2 AR

TE il V0 PE AR AR L FE b, AN ) ) ) 4% 07 3Rk
SE MR RE AL 572 B, SRAR IR BUS R A % A M A
H AT O B T4 5 R 4 22 9: 1700 3 e vt e 9 14
AE 192486 % 1 BaTiO; 99K A4 Kk, He 25 6 Ak g
FOEE M ER . AR KA % NUR A A B A i
(SAG) ¥4 T BaTiOs 40K bk S M 8s, 55 it
JBE (S-G) 4% (1) BaTiOs 44 KA AP B AR L
W ZE BB OK . TERLEEARIE 2614, SAG VA4 1
BaTiO; ¥ AW KT 80%, 1M S-G &l &1
BaFeO; ¥ & HEA LA /N T 30%, X5 BaTiO; 44K
AR R IR (RO 465 W 35 DDA 26 . Wang 25 A PO BLEK ER
YR YE N BURMRL, H12 T 2 FhAS [ AR I A
LR, AR AR AR . SLIRRE, AL
JER A LA T 1 R R DA R R R e 8RR B
DRI, O A B B Al b R R A SRS PR RE, AT DA
T P A SRS (B AL IR A AR 1R .

Li % NPIREL 8 T Nag sBig sTiO; 40 K BRI 5 1%
PSR BURRE 5K ] Na-O, Ti-O %
PIMEG. TEARIBEFMET, KBRS FHEBREE T
R T, FFEB T4 Nao sBigsTiOs PIKER K M ¥ Na”



* 1210 -

G e

53 %

F1 TR R RE RR IR EEFIER B
Table 1 Comparison of the moisture-sensitive properties of

different ferroelectric nanomaterial sensors

Material Orde_r of Response Recover Humidity
magnitude . . o, Refs
component response time/s time/s range/%
BaNbO; 10° 12 32 3090 [40]
nanocrystalline
Nanocrystalline 3
BaTiO; thick film  1° 2153398 (4]
S$n02/NaNbOs ;s 3 9 11-95 [42]
nanocomposite
CdTiO; nanofiber 10' 4 6 40-90 [43]
NaTa0O, 10° 3 32 3395 [44]
nanocrystal
NaosBiosTiOs s 43 87 1188 [45]
nanospheres
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Fig.4 Response and recovery properties of BaTiO; nanofiber'®
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Table 2 Comparison of the moisture-sensitive properties of

different ferroelectric film sensors

Material Ordgr of Response Recover Humidity
magnitude . - Refs
component time/s time/s range/%
response
K[(Tap2Nbo g)o.99- 4
10 12 18 - 56
Mn0_01]03(KTN) [ ]
Bi( 5K sTiO3 10* 12 25 11-95 [57]
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Ca,Pb,,TiOs thin ~ >10? 8 15 8-93  [58]
film
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Fig.5 Humidity hysteresis characteristics of BiFeO; film

measured at 10 HzP®
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Research Progress of the Humidity-Sensitive Properties of Ferroelectric Materials

Jia Yanminl, Guo Di'*?
(1. College of Science, Xi’an University of Posts and Telecommunications, Xi’an 710121, China)

(2. College of Communication and Information Engineering, Xi’an University of Posts and Telecommunications, Xi’an 710121, China)

Abstract: The precise monitoring of humidity is related to the preservation of some deliquescent materials, the measurement accuracy of
electronic instruments and other aspects. High-performance humidity sensors have a wide range of uses in modern industry, agriculture,
and medicine. Humidity sensitive materials include dielectric materials, semiconductor materials, metal materials, etc. Ferroelectric
materials are a special kind of dielectric material containing spontaneous electrodes, and their application in the field of humidity-sensitive
sensors is receiving increasing attention. Theoretically, the electrodeposition of ferroelectric materials has a strong adsorption effect on the
polar water molecules on the surface, and at the same time, the polar water molecules attached to the surface can in turn affect the
ferroelectric polarization, dielectric and electrical impedance properties of ferroelectric materials. Therefore, ferroelectric materials have
important application prospects in high-performance wet-sensitive sensor devices, and ferroelectric wet-sensitive materials have the
advantages of high sensitivity, fast response, and good stability. This paper reviewed the development history and status of ferroelectric
moisture-sensitive materials, and summarized the physical mechanism of humidity sensing by ferroelectric materials. The ferroelectric
moisture-sensitive materials were classified into four major parts, namely, ferroelectric nano, ferroelectric ceramic, ferroelectric thin film,
and ferroelectric single crystal, according to their categories and properties, and the research progress of their moisture-sensitive properties
and various factors affecting the moisture-sensitive performance were reviewed, in order to provide some scientific references for the
future research of moisture-sensitive of new ferroelectric materials.
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