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Abstract ; Due to the high harmfulness of NO, exposure , various kinds of NO, gas sensors have been explored. In re-
cent years, gas sensors working on room temperature have drawn too much attention and become a popular develop-
ment direction in this field. However, under low temperature , much lower sensor response is usually obtained. Be-
sides, gas molecules existing on the surface of sensing materials are hard of desorption,resulting in a slow sensor re-
covery process. In,0; nanofibers were successfully synthesized by electrospinning and subsequent calcination , and
their compositions and microstructures were identified by XRD,SEM and TEM. The gas-sensing test showed that the
gas sensor based on as-prepared In,0; nanofibers had a high sensitivity to NO, at room temperature. More impor-
tantly , an effective method of visible light irradiation was introduced to accelerate the recovery of the as-fabricated
sensor. Based on all the experimental data,some reasonable mechanism and explanations were proposed at last.

Key words: gas sensor;room temperature NO, detection ;electrospinning ; In, 0, ; visible light irradiation

EEACC.7230 doi:10.3969/j.issn.1004-1699.2021.02.005

FTF In, O, 90K ET 4 1 i i R Bz B Pk &2 1
F IR NO, ARAL AR 9T

' F,K OET LR g
(ILRR T TRR  WIBERAEA R 40 TREBFIh O, VL35 ) 214122)

B OEhTRET NO, UK R EE, M EL R NO, MAERESLIBIT R . ITAER IR RS R T %
() St I HLE 2 BCZ AT — AT A SR DT 1], SR ZEAR IR T, A2 RS i 17 (AR . oA, Scsb o 5 1w i
S FARXELT , X S RECRE SRS . FHE 27 2216 A S B8R T 2 A T In, O, GKREF4E At X JTLATHT
F T B R S v T MBI S T R R, B S SRR, S TR 00 In, O, 4K LT 4 AR L AR E %
IR X NO, B B, ST SR BT — R0 v T L ' RS ko T ) 6 019 42 S OO O et PR HEAT T g, BT
FIFAT B SEI B | B Bt T — e B LB A

KA ARG RS =R NO, Kl 5 i 25 2215 5 In, O, ; T WL R S

FE 4SS TP212.2 X ERFRIAAD: A N ERS:1004-1699(2021) 02-0168-07

TEAR(NO,) R EER RIS RY), £
KT R HERL SRR HRBE AR SIS Y
EHT, 22 S BOR T RS, JE AR e 1 3 3%
TR R, NO, B AR A S, 23 % fili
T R, 51 28 A 25 A5 B4 P MR o ML 0 , 7

HAEFENLR SRR, HIL, #8060 NO, BAR
Y- 7 ) AR R RIDT 2 BE 8 A7 280 T NO, 114755
PERE AL A S PR ORI M L P AR T R R
AEREHZEL,

SEALHA (Tn, 04 ) S SR n 1Y 45 8 S8 AL W) F

T RIE . HER AREEE AT H (61903159) 5 7THR4E HARFF23E 410 H ( BK20190617 ) 5 S 25 A% SLABI IR 55 2% L T 7% 42

i H (JUSRP11925)
¥ #s B #5:2020-10-15 & B E5:2021-01-04



#2484 &

A,k HEF AT In,0, AR Som B A Bk IR 69 £ I8 NO, ARBER BT 169

W BR SEBE N 3.55 eV ~3.75 eV FE K FHfiE
O SEHARIER T RO SRR T
ZHIRNH, AN, T In, 0, Fl In, 04 FEE S RME
SRR 2R i, A AR A B SR R A A2
N TIRZHRE N FT R, B HFCNIE, C2WwiE S
MRZ In, 05 PRI BHTE ARG B b 9 W, 245
XGRS R AR, BRIt
Hh,In,0, £ NO, SARK I i e Bl i 2 il
B0, Pawar 45 HI K #vk & 1LY In, O 807 5 IR 7E
100 °C T XF 100x 107 NO, {40 17 {8 &5 i% 1 40112
Du 58 GH 1 47 30 J5 325 1 48 1 JE F In, 0, 44Kk
(S ARAE A 72 80 CHEXF 3x107° NO, F M [y {E
1300 AR AN E IR B R, Ma 2 AHRIE T —Fh
FETHARAR In, 0, SRR RS LR T X 50%
107° NO, HYmAR{E A 2191

— B LUK NO, (GRS AEAE R TARIR B
BIRE . BN, Cheng 2 A AT Gao 25 N HRIE Y
In,0, & S PR 1L B 2% X NO, 1 K I R 1 = i
250 °C, —J7 i, 3 0 AR E S5 E E Rp T
FEYGMBAS . o5 — 5, = ilid 2 S BUE IR i 41
FREE R SR IR Ak, DT 52 1 TR I R 1, N
AT AR &, i SeApk  BAR AR 2 S0kt
FFE L FEARIR A Z I T X NO, B4, B4 Gu %
NIRIERHET In,0,— A1 BIGE G MBI ML B8 75
IR X 30x107° NO, (MR R Sk 8.25 , i g/ Mk 5 i
8435 K 4/24 min'""; Chen %53 & () Zn-In,0, ¥f
B £ L RES  7E 50 °C R X} 5x107° NO, YW
{50 130, Wi /W & 15 18] 43 ) 4 10/36.9 min™'™®' |
B2 WPORHER (IR Z R NO, A% 8 i [
EAS R MRS B (R A5 (R REAR IHAEALE | AR

FTF In, 0, YK R NO, (1 RAFHERE, DA M
AR AR T R AR SR AT ) HL 27 22 15
JE S = R AL B T A A BT —4E In,0, 91KEF
Yk FFH & T IRTIZAM B NO, ML IRE, =
T NI T BT A AR RS X NO, Y 2 T
fie , LA B K 52 e S PR R BRI AR, AU
Wk, A T Je 2= I NO, & B8 WK 218 1A M, R
FH Y AT UL BSR4 5 2 R e A% JR a2 1 0k 5 3
WFFEEE A R % BRAT Z A R, e (T % Ik s
PR T8 MK E

1 52§

1.1 In,O, #AXKFLERF &
TE— K S50, FRER 0.36 ¢ 1Y 7K A i 1R 4

(In(NO,),+4.5H,0) & T — 20 mL Y17 35 3% 550
WAL 6 mL A N, N——F1 LI R ( DMF) 8] A
R BE RS FR R B P B R R AN ST A A R, A
WFRRERR RIS WOh A 1.2 g 19 58 20 T g ot i
(PVP) IRG W AE =R T4k 28+ 10 h, 545 5
THHY TR, TR IR S 2 22
IHTIRI AL E] 10 mL A9 — kM e, e L2
22 B M EF Sk, B, W W09 ME BF B R R
0.3 mL/h, FLEA 10 kV IR RSN 13 cm, ABER
JEPEHRITE 45% RH 247, 4 h a5 k2522 BUF 320k
VR AT W T L A0 BTN 5 s rfOBege 4 o - Ui ok
FH 2 C/min, FHEZE 600 °C  AF15 2 h, FREEE [ R
B BIPTAR5] In,0, GOKREF4E,
1.2 In,O, HAXKFLEN R

X B ATHAL (XRD, 524 D2 PHASER )
XA In, O, ARHIEAT T H0AH S BT, $9 38 v LA
1551 85° K 2 °/min, 3L ST HE T W
B (SEM, B 5l GX1699 ), % S H T 1 i 4
(TEM, %154 JEM 2100F ) X HCIE 550 R GHOWE 25 #4933k
13T EAE,
1.3 ETF In,0, R ALEN ST ARG &5

BUGE #7519 In,0, FE a5 /05 208 7K IR
A K HL S BRI /0 B 22 Uk bR L AR
VIR A — 0 & R P S L, EEREM 5T
RSN E T S R, A USRI M B
FLAMTTME TG, IBEEBEME T
200 C TH4F 2 b, HAYZ I HBUR M RS 4 iR e
Befih, Boa KRB B S AR L4 A P B A
AR SRR IR | K o0 A 22 195 i 1A — Xo) 45 FEL AR
IR 4 REALZ IR — A 7S A L 8 58 %
TAE BT HIE

TR AR BEMNAZAE— > AT A A 38
ARG UATH, R 1 FER, B HAE A 15 0T
TR 25 P (R B B 25 28 v | B I I 22 i 38—

MFC 'H

NO, [P ./EE?)EZ

MFC W
L) || || Fluke 88464

h
A

1 SHEUKEETEHE



R

HOARA F R

170 chinatransducers.seu.edu.cn

B[] Y 4 s A ol HE R BHLER 21— A AR R AR E 1Y
AR, W Ay e B S A% IR e AE 25 S A LB i
HR,.

DU PSSR IO U e 42 7 4 ( MFC) 4351
il AR, — B TR 2 R, 5 — & NO,
MR MFC e i) AL 3, DA 3K 2 P A<
PRASTRIHC L, 52 BT 5 R R R 2 1 NO, o B A% J%
v Fluke 8846a {33 Dk K v Jii 44 I 5 3% $2 ke >k , FH
RS Sk H B AR AL A% IR 1Y T 22 5 i %
F 30 3o RO I 24 R it P L 0 Ok o £ B 1 T
YRR BE , e, 78— T NO, VR, 1L s
FE NO, S HL B 3] — AN AR E IR, Bk
i g P EL{EL 3 2 % B A H AR AR LB 12
R, . XFAICH n & In,0, XM IR NO, HUKS
MR8, 12 B R MRl 2 A 1C N R, /R, o T 7 B[] 72
SR AR B R, B R, +(R,—-R,) x90% It £ ]Ji
FRIS ], PRI ] s SO A& I as BB R, B R, -
(R,~R,)x90% It 22 [y A ]

2 H#R5iTiE

2.1 In,O, WK FHMEN SRR

2 Ffi7s i In, O, 9K L 45 XRD K3,
] LA BT A S A 7 34 5 AR i TS JCPDS
Card No.89-4595 — 3, V& H B HAth 2% B i, 15 B
il 25 R S 4EK In,0, . 7F 30.66°,35.56°,51.13°
1 60.80° 4k PR3 AT S8 43 S 6 LA 00 377 Tn, O, 11
(222),(400) , (440) F1(622) fhifi,

(222)

Intensity/a.u.

20 30 40 50 60 70 80

2 In,O, K4 XRD B

3 4 In, 0, GKEF4E AT S5 SEM ],
Bl 3(a) ~3(c) NERH Y52 )5, BB be AT Y HT KK 21
4t ATE HATIRAR G K 2T 4RI R B &) HAR T TG
W VAUTHTIR A W B BRI AT 25 v, AT Ik iA 44
KEYETE 600 C T TS 2 h IFHALHN
In, 0, HOKREFYE, WK 3(d) ~3(f), In,0, HUKREF4E
ELA ARG REURE 19 2R 18, 9 H AR B /), L RTgR A
YR HEZ NG 22 X 2t TR BE 5 BR 1 2F 4k iy
B BV VA HLAE 93

B (a) ~ () A AR BT 10 BT 1 2 2 s 1 () ~ () ARk
BIGHY Iny O, AKET 4
3 KEFISHE SEM B

i TEM Al HRTEM #E—£ W% T In, 0, 44k

LA TEOMEE R, AT LAVE RE b 3] I SE AR AT YR

T HLRE ANSF 2 34 22 /090 K ks 38 46 1 Y, 4

K4 FiR, B4(a)~4(c) R In,0, 99K 25 4 11K

fEFIEs A% TEM [, 18 4 (d) K In, 04 44K £ 4 iy

HRTEM &, )\ IE ] B I 7 2] S A% 2580, B b

VERY ML T S ] 0.293 nm, X 37 In, 0, B
(222) Kb

® ©

E 4 In,O, #AREF4H TEM F1 HRTEM

22 S

Kl 5(a) ~5(e) 530 AR IRARTE 25 C (=) |
50 °C \75 °C .100 °C LUK 125 C F X} 5x107° NO, i
o =P MLk, BB 3 J LA I R AE A
HE 0 JRL IS 2 R DA AR X BRSEER . JB1 5(f) fe
JERERTEIXLE AR T XF 5% 107° NO, (141 3 {8 1]
7 S TR IR S B ], DT b RT H B AT g e g 3531
IRET 423 364,229 235 il 116, M b7 i A 4K K A
208 s.149 5,140 5,103 s F1 86 s, % & W} 18] 43 5] Ky



#2484 &

A, ik WHEF AT In,0, R 460 &of B A Bk iR B 69 I8 NO, AR R EATR

171

2000 5,347 s 211 s 90 s F1 52 s, A UL, 76 35 5 5 0
IR VLN, SR R T 5, Lk =Rk ae 48 b
BRI Rk 3A X6 T 1 Rk 2 s ] ) 44
S, ASMESEDN R P S B TR IR S b H AR S A
I3 F- S RUBRR TH A W BF 4US2 07 1) %8 ) s, o
P T RIE FE BRSSO E R AR, SR, 5
K EHR AL B 1) i 17—k 32t e 5 o 52 Y I

Tt AE— TR #a AN TR, A A v i 15 JE 2 )
NO, SR 4 SO il 3 B2 B v T ARG, AT RE Y
AL, 75 A (A 28 0 g 17 o i v i FE T e A R 119
NO, It R 25 3 Jonn3of mg 17 4 A8 M) 9 7 B2 R 2o 17 X6F
NO, F3115 W5 B 42052 IO {5 1 5 98 o e 7 (A7
FIRIFERL , WAL UL, AL AR FE 2=l T X 5%107°
NO, WaR {E e , B s e T AR R AR 3

500 400 250
= ) ) L g
& 4001 £ = 300 & 200 :
&= & = L
= 300 & S 150
2 dark 2 200 2 dark
g 200 g g 100
2 2 2
g 100 g 100 S sof
| I | ° . | | | I | ]
0 1000 2000 3000 0 400 800 1200 0 100 200 300 400 500 600 700
Time/s Time/s Time/s
(a)25 C (b) 50 ¢ (c)75 C
300 140 600 = R 2100
g: 250 : g 120 \ g: 500 A —e— [l Jo7 ) i) 2 000
& 200 4 & lgg | & 400 - ~- PRI 1900
|53 g 2 g 2
2 150 dark 2 <o ¢ dark 2 300 - 1800 2
2 100 2 & 2 200 300 £
g g 40 % 200 F
& 50 290 & 100 ‘\’—&.Q,—— 100
" I I ] " I I ] I I i
0 100 200 300 400 500 0 100 200 300 400 500 600 700 0 50 100 150
Time/s Time/s Temperature/ C
(d) 100 °C (e) 125 C (f)

5 In,O, MKFESEERBREERRIRE T 53107 NO, BN R~k & #h 2k AR i & | i 5z B i8] F0 & B i)

I S(a) ITRLIA S R B, E IR T, G AR 1)
WA 3 P AR i L R BELYE AR & B W R A R, , K
KPR T H A, RN, TEAL B IR 5 i 72
TGRS, #5745 T — AL I 7E 380 nm ~800 nm Y
AL LT LA T BRGT  % JBR A5 A H HL {1 8 408 A i Fief
] PR A B T AR A, SXIEBA T 0T WG REAS i &
NO, F3F e b JI58 25 B50Rb 6} 1% 2% 1T, DA T A 20
LT = NO, (5 BRI MR Ay nl i, ni&l 6
Jiom A IREF AR Z W R R KGR T Ak 38 s,
i HLHC L BHAE AT DL S8 W AR e e . ik — 3t
ZITEINLIRARRE B EA SR TSR

G MR ARG RS R B A — A 2
FEbR , FEAHIE 58 AR IR AE = IR X 5% 107° NO,

600

500
o
=. 400 )
) dark | | light
@ 300 g
(=]
2 200} é
& S
100 |- 2
. | |
0 200 400 600 800
Time/s
B6 In,O, WKAUSKEERBFZERT

B R RN Bz - 5 B 2k

AE R PEPEREANE 7 F7R o AEAH R A 0F T T 3%
S = UM R AT 2K, A KR REIA E) 400 ZEAT 1Y
Wi AR , = MIEFR PR S AR A ] DL OGS B B Se i
(Y, UL A AR HAT LA A W] B PR RE , IF A
IR—URAT B A i R IO, e B A2 A LAl
STERY

500

~ 400 - i

S3 J? é
< 300 f¢

! g
% 200 . $
9 H 1 8
“ 100§ 3 3

) J
0 500 1 000 1500 2 000
Time/s

7 In,O, MARALESEFERBEERT
%t 5x107° NO, B 3 RIEH

K8 /R T 3T In,0, GUKEF 4 RAL RS
TEZ TR T AR M EE /Y NO, , B MR BE 500x107°
SR 53107 M sh ARG L, 7T LAE A% 8%
I 1 B A VA R 1 38 B4 0, AE S R X
500x107° 1x107° . 2x10™ 5% 107 NO, Fi¥ 0l Ji7 {5 43
W14 10.35.19.94 124 423



HOARA F R

172 chinatransducers.seu.edu.cn

% 34 %

PRt Je 15 UL R TR A R S5 1 T %

I SR 18 o 02 A5 PG T4 AR ey — Ak
RE , Je i it — U AL RS PR RE A IR ) B AR AR 2
— o N TIMERIET In,0, GUREF L AL AR T
FoA S R 7, 7E 5 AT T 10x107° Y NO
NH, .CO .CO, DA Jz 100x 107 4 F g Al 25, W 9
N E L I A R N Yt e )
500
400 - SXO
300

200 -

Response(R,/R,)

100
500x107  1x10"

n N ‘ D
0 500 1000 1500 2000 2500 3000

Time/s
E 8 In,O, HRFUSEEEBEZRT
SARERE NO, HIzh7Nm Y -1k S #h 2%

NO 1 NH, 5 {55 B 1z, Xof 3 A HoAth S AR FEA TG
i 17, B0 6T NO, 1k S (R 3 6k

e, R T ARWF 5T il £ 1 3L T In, 0, FKEF
A NO, A2IRA 5 30k C 4R IE Y NO, &1 1y
PERE, WNZE 1 T, @t Fes, oT DO i A AR
SCHl A I NO, 15 s B TAR R BEAR R 8
1o R AR I ) e S

500 -

Si()'"
400 F
[}
2 300
(=]
o
§ 200 |
100 F
‘10 10° ‘1010 ‘1010 ‘10 10° 100 10° 10() 10°
0 — =
No, NO NH, €O (O, “HoHo CHOH

B9 In,O, ARFHESELBRB[AIEFE

®1 AXHNO, FRFRSELMELHCE P NO, ERERIEREXTLL

TSR R TARIRE/C NO, ¥ /107 M 1O (L Kl FBR/107 MRS ] /s 278 30k
In,0, 100 100 1 401 20 16/165 [12]
In,0, RT 50 219 0.5 89/80 [14]
In,0, 250 20 36 5 5/20 [15]
In,0, 250 50 164 1 5/14 [16]
In,0, 60 5 128 0.5 -/= [19]

In, 0,-rGO RT 30 8.25 5 240/1 440 [17]

Zn-In, 0, 50 5 130 0.05 600/2 214 [18]

Pt-In, 0, 40 44.9 0.1 ~/420 [20]

Co,0,-In,0, 150 10 27.9 1 -/ [21]
In,0, RT 5 423 0.5 208/38 AL

2.3 SHUESH

In, 0, YER—JBAY 1 n B4 8 S AL 44
B RYBUEALIE AT LUHZE In, 0, FHRHR T 1< A& 53
A BB o R o 5 R 1 i S 3 i A A 2 AL
RN EEANE 10 P, SRS REAES S
RIS, 2 R AR 2R AT LA R 7 InZO P SaE

No, i1 b ||| e
0+8*0 NO,+e —NO,”

i i i*f:)\lz' Iii ii
o e

NO,+0,+2¢ —NO, +20°

o 1500,

j’ h+O" ﬂ/zoz

h'+NO, —NO,

® 0, @ NO, ® O

S A [ S
C c
""""""" E, I — O

E10 SSNE#EERER

AR, I In, O, GOKREFYE ) i i 48 H H s+,
SR I B 1 4R R R A IR S B 4B T O
(<100 C) ,7E In,0, FHEIE I FFEL)Z P Bl
&2 HOR R AT AR s RO R R Y
0,(gas)—0,(ads) (1)
0,(ads) +e"—0;(ads) (2)
T : gas AR R AR B BB AR 2S5 ads FRAR AR
IRIG AR T Al 2B 2
2 In, 0, LR FREEFE NO, AR, — 7 1
NO, 73 F it )\ In, 0, SR I H L1710 8 L 422
W B 3812 1, B U R 75 - NOS . 64 NO, 43 -3k
ALY In, 0, 9K 2T 4 1 i AL 2= B4 0, A A
YERL, B LB NOS o 3X PR AP 5 LR 25 fiff In, 0,
FHREBEZMABET, SEGER)ZA 5, H et
5, I, In, O, AZIEERT7E NO, 4R H Y FE B i 35 1
i, R B ARANTS B s



#2484 &

WK W ET In,0, Bk LF el Fvh B A L0 TR NO, AR AR EAT 173

NO,( gas) +e”— NO,(ads) (3)
NO,( gas)+0,(ads)+2e"— NO,(ads)+20 (ads) (4)
SR, A% 148 N NO, AR i 25 JF 3] 25 <
J& , FHLBE AR = I P AR XER A B0 W) A6 18, B AE RE 1K
5 B AR (HILET, Qi S — s AT WO e S
1R IRER I ZRTT , 23 K N, A% e 1) b L LR ) PR 52
FNRIAGAE, PR, 7T LG R M8 I In, O AOK 21 4
FMH NO, KM, 7EAT WOLRRGS T, In,0, HKEF
Aerp o 2SO, 23 78 (W) BT DL B R T
5 NO,, 0,, 0" EH 454, (4 2K 19 i 7 3% [a] 5
In, 0, H, ILAN, HL 725 7 19 oA B X L 1~ 2 T BT 3
FE3 In,0, W, FEGHER R 58 A8 7% | RO 7
£ W/ Rl

hv — e +h" (5)

h*(hv) +0;(ads)— O,(hv) (6)
h*(hv)+07(ads)—1/2 0,(hv) (7)
h*(hv)+NO,(ads)— NO,(hv) (8)

A LSBT 0, (hv) Fl NO, (hv) 5158k
5555, AT IR 25 ) b A% I8 2R 11 B 9 7E
AT USERRAG BT, 2T In,0, KL 4E1 NO, <
IR RS S BT PRSHURN 58 AR A 13 A

3 #Hit

AT BT, AR Sl £ T 2T In, O, KR EF 4R
SMAEEES O HAE IR NP5 T HSHK R E No,
BT RE, SEIm s R R AR RS = IR R X
5x107° NO, [ymi B {EAE] T 423, 1 B A 19 &
VR R , R AL IRER P
AR SR WG HR ST, v s NO, (4 B, fif 4%
A BRI IR AN 2 000 s 45 %8 BV 38 s, KR4
BT IRERR, KALSK, 2l NO, 1% s 14 i
(ELARC IR S Ao ) 258 4 0 e X fp e f) [, 5| &
TARZHIFEH 1S | A SCHE H i % B sk &2
X5 ZE i NO, A% B 1K A2 B i) 354 1t
TR AT RO INE

Sk

[1] Song Y,Chen F,Zhang Y Y,et al. Fabrication of Highly Sensitive
and Selective Room-Temperature Nitrogen Dioxide Sensors Based
on the ZnO Nanoflowers[ J ]. Sensors and Actuators B;Chemical,
2019,287:191-198.

(2] J&Sedm, M, 26, 5. HINEED § % ZnS-ZnO 57 BT 4h K
NO, SHURHELT]. PR 4 )E2#4,2020,30(2) :383-391.

[3] LiS,Cheng M,Liu G N et al. High-Response and Low-Temperature
Nitrogen Dioxidegas Sensor Based on Gold-Loaded Mesoporous Indi-
um Trioxide [ J]. Journal of Colloid and Interface Science, 2018,

(4]

[12]

[13]

[14]

[15]

[17]

524.368-378.

A, 230 A, S5 AT AR A 2 Lk S5 40 1 1R A5
e NO, HBVEREDEFE ()], 2 I H R %31, 2019,32(2) 1 167
-171.

Ma Q,Li H,Chu S S, et al. In,0; Hierarchical Structures of One-
Dimensional Electrospun Fibers with in Situ Growth of Octahedron-
Like Particleswith Superior Sensitivity for Triethylamine at Near
Room Temperature [ J ]. ACS Sustainable
Engineering,2020,8( 13) :5240-5250.

Chemistry &

Guo X,Lin Z H,Ma J, et al. Low Temperature Combustion Synthe-
sized Indium Oxide Electron Transport Layer for High Performance
and Stable Perovskite Solar Cells[ J]. Journal of Power Sources,
2019,438:226981.

Kumar G M, Ilanchezhiyan P, Kumar A M, et al. Chemically-
Derived Cu0O/1In,0,-Based Nanocomposite for Diode Applications
[J]. Cryst Eng Comm,2015,17(31) :5932-5939.

Xu H C,Wang Y,Dong X L, et al. Fabrication of In,05/In,S; Mi-
crosphere Heterostructures for Efficient and Stable Photocatalytic
Nitrogen Fixation[ J]. Applied Catalysis B: Environmental ,2019,
257:117932.

Wang Y C,Sun Z S,Wang S Z, et al. Sub-ppm Acetic Acid Gas
Sensor Based on In,0; Nanofibers[ J]. Journal of Materials Sci-
ence,2019,54(22) :14055-14063.

Pang Z Y, Nie Q X, Wei A F,et al. Effect of In,0; Nanofiber
Structure on the Ammonia Sensing Performances of In,0;/PANI
Composite Nanofibers[ J]. Journal of Materials Science,2017,52
(2) :686-695.

Zhao C H, Gong H M, Niu G Q, et al. Electrospun Ca-Doped
In, 05 Nanotubes for Ethanol Detection with Enhanced Sensitivity
and Selectivity [ J]. Sensors and Actuators B: Chemical, 2019,
299:126946.

Pawar K K, Shaikh J S, Mali S S, et al. Hollow In,0; Microcubes
for Sensitive and Selective Detection of NO, Gas[J]. Journal of Al-
loys and Compounds,2019,806:726-736.

Du W J,Si W X, Wang F L, et al. Creating Oxygen Vacancies on
Porous Indium Oxide Nanospheres via Metallic Aluminum
Reduction for Enhanced Nitrogen Dioxide Detection at Low Tem-
perature [ J |. Sensors and Actuators B: Chemical, 2020,
303.127221.

Ma H N,Yu L M, Yuan X, et al. Room Temperature Photoelectric
NO, Gas Sensor Based on Direct Growth of Walnut-Like In,0;
Nanostructures| J |. Journal of Alloys and Compounds,2019,782;
1121-1126.

Cheng Z X,Song L. Y,Ren X H, et al. Novel Lotus Root Slice-Like
Self-Assembled In,O; Microspheres: Synthesis and NO,-Sensing
Properties| J |. Sensors and Actuators B ;Chemical ,2013,176.258
-263.

Gao L P,Cheng Z X, Xiang Q, et al. Porous Corundum-Type In, 0,
Nanosheets : Synthesis and NO, Sensing Properties [ J ]. Sensors
and Actuators B;Chemical ,2015,208;436-443.

Gu F B,Nie R,Han D M, et al. In,0;-Graphene Nanocomposite

Based Gas Sensor for Selective Detection of NO, at Room Tempera-

ture[ J]. Sensors and Actuators B;Chemical ,2015,219:94-99.



HOARA F R

174 chinatransducers.seu.edu.cn % 34 %
[18] Chen K X,Lu H,Li G,et al. Surface Functionalization of Porous In, 05 Nanocubes Heterojunctions for Efficient Sensing of NO, Gas

[19]

[20]

[21]

In, 05 Nanofibers with Zn Nanoparticles for Enhanced Low-Tem-
perature NO, Sensing Properties [ J ]. Sensors and Actuators B
Chemical ,2020,308;127716.

Navale S T,Liu C, Yang Z, et al. Low-Temperature Wet Chemical
Synthesis Strategy of In, O for Selective Detection of NO, down to
ppb Levels[ J]. Journal of Alloys and Compounds,2018,735:2102
-2110.

Liu Y S,Liu X P,Wang Y B, et al. Metal-Organic-Framework-De-
rived In, 05 Microcolumnar Structures Embedded with Pt Nanopar-
ticles for NO, Detection Near Room Temperature[ J]. Ceramics In-
ternational ,2019,45(8) :9820-9828.

Zhang D Z,Wu D,Cao Y H, et al. Construction of Co;0, Nanorods/

B #8(1995—) , &, ILR R YK
ARG L T TR R 2 S R
SRR 41 g ] B e e -2
I T 18R NO, SUMAL AR 1 HF A ik
11, baon7868@ 163.com;

7 Uz(1970—) , 5 LR K=K
TR BB, W R TR AR
T, ST T ) R G R A
h RIS T2 OUEIRARSE
VLK 3y Be ARG 07 LR R R
niy2011@ 163.com,

[22]

[23]

[24]

at Low Temperature[ J]. Journal of Materials Science; Materials in
Electronics,2018,29(22) :19558~19566.

Han D M, Zhai L L, Gu F B, et al. Highly Sensitive NO, Gas
Sensor of ppb-Level Detection Based on In,0; Nanobricks at Low
Temperature[ J]. Sensors and Actuators B; Chemical ,2018,262;
655-663.

205 ZE AR, RS 4F. Au BBIRIREE X WO, Tk ER NO,
SRR ], A B JE 2, 2019,29(1) :81-90.
Shen Y B, Zhong X X, Zhang J, et al. In-situ Growth of Mesoporous
In, 05 Nanorod Arrays on a Porous Ceramic Substrate for ppb-Level
NO, Detection at Room Temperature [ J ]. Applied Surface
Science ,2019,498 :143873.

i 1 (1989—), B, AR KHE A,
UL R R B ) TR 2 e L T
FER YR, BF 5% 5 1) A A1 IR 2 4 g
NO, S AL A WE 51 (1 HF & 5 N,
W AR 28 5 RAE | g FRIAE L
AR UL B WL B R 5T, zhangh2018 @

jiangnan.edu.cn;



