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Abstract

Sensitive material is the key to improve the performance of gas sensor. In
recent years, with the development and application of various sensitive materials with
different structures, nanofiber materials are more and more used in gas sensors. In this
paper, rGO-ZnO heterojunction porous nanofibers were selected as sensing materials

to explore their gas sensing properties for isopropanol.

By preparing ZIF-8 structure and combining 0, 1, 3, 5 mL of rGO with ZIF-8
solution, ZnO NFs and rGO ZnO NFs were obtained by electrospinning. Compared
with pure ZnO NCS, rGO-ZnO NFs can produce more mesopores by adding rGO.
The structure increases the number of gas molecules involved in gas sensing reaction.

Therefore, rGO-ZnO nanofibers can be used as good sensitive materials.

The isopropanol gas sensor is made by screen printing method, and the gas
response values under different temperatures and concentrations are detected by the
sensor test system. When the temperature is increased from 175°C to 225°C under
50ppm IPA, the response of 3 ml rGO-ZnO NCs sensor is the highest at 225°C. When
IPA concentration was increased from 2ppm to 100ppm at 225°C, the sensing
response of 3mL rGO-ZnO NFs was much higher than that of pure ZnO NCs and pure
ZnO NFs. Therefore, our work can be applied to the production of isopropanol gas

sensor, and has a very broad application prospect.

Keywords : rGO-ZnO nanofibers;sensitive materials;isopropanol; gas sensing response



B e I
AD ST ACT .. an II
L B ettt 2
2SI ATTT oot 3
2.1, B e 3
2.2, ZIF-8 BB o evoeeeeeeee e 3
235141 ZnO NCs, ZnO NFs, LK rGO-ZnO NFs.....c.ovviienieeiirieeen. 3
2RI oo 3
2.5, AEIEAS BB AT ..o 3
3 B G TR e 3
B, ZEVR oottt 8
B THR vt 8
B S ettt 9



1.5l

BB R S AR AL B MR AR SR T Sl . JTAESR, BEAE &Rl AN [ 454 (0 RBUR A4
BHOFF R SR, 48 E UKL 4R BB R 8 2 1) B 1) S g
XSO R R AL, FERAAN NS S RN A S TR, X— iR
A EH K B R TR DA S A W2 05 R BRURR 2 5 M SR S B o 1T 4 8 B A A oK 2 4
AT DL 2 R 3R, 32 Ry — HEGK 1 4 Rk v Al & IR S A 9K R 5
TE i TAE T R AR Rk R . &8 A AW SR A8 B8 1 AR IR B #R1E
200-400°C Z[6], TIAARLYER & BIRELE 500-800°C 18], Fit LAAT LA Rk e
PRI il A A B i A A EURR AR 13 R FH 3 BERAE 1 ] LY

35 SnOx InoOse HAHCE TSN, A0 FRMTH R RS
F(0>, O), XK NBURA B R T, BT S SRR R
P A R, G SR AR T R T R AR RN, K4 3R A5 4 FE R T m] U A R
A ABE T . bR B SR, S R, BB REBEE R b
T, 38 I B A B SO R AR B BT AR

P S 6 5 LR B AU R ) SRR M P E I SO A R ) TS A Ak gk
TS, BFBREEE T SEBEM . BRI (pn FIREN.
p A nn ST AE )5S T BRI i DA K S U R T o X S S
T USSR 5 7 I AT AR, e T BURZ IR R, W5 THE 2R
WHFSE5 R, a7 BURM B EYE, I B0 T 8UsbRl A & 1 s
32 1 9 She s B U AR PR T 1 H

AR &I IE AR 2, Blanzvhik, ek, HASE, §byiLiki
FAR SR B 55, Forh i gy 22 7 i T R, R B AS BB R 2 (1 DG
B FEL 477 22, 7 38 R 5 4V VR B A it v m R TT AT AR AL RICK 2
JUHUK I AR 4 o B 8 97 22 00K R R T HLEE R B R T AR K v (LR e e
AL AT LA R AR AR S AT B A A o SRR RO S 44 o 2H R 4y
FRERERSE I /IR S A AR SR 0 UM 5 BB o DRI, 7 72
o ST S SR A TR ) LBt i FEL 2T 22 B AR AN T BE I SRSk i LT 22 R SR 9N
KEFUERP R S5 R A AR ST SEB %, USRI RR 3 A [7) 75 SRR X 44 ik
AT Th B A AB 2 BAR B FEL 7 22 35 AR F 7 AT 4 1



2. LIS
1.
F LI el (Polyvinylpyrrolidone, PVP, Mw=130 0000) 4 F Alfa Aesar.

2-FREEBRME (2-MeIM) I H Aldrich. BEFREEFIH EEY 5 B 2540 7GR A F
T iR AR — DAt BEH . GO iR Hummer's ¥£4 4. 7E 500 °C
GO LRSI T, #H—DHEAE 2 ARTEIT 34 1GO.

2.2. ZIF-8 Bu&l4%
110 FeBSEREEVE R T 400 ZTHHEEF, SREMR 1. K325 2-FHEK

IR ART 400 mL FREE AR DAFRAS VAT 2. AR5, BT 1 INNTETR 2 1, JFLE 25°C
TRIZUEEE 50 8. B RTIRIR, FETE 60°C T LIRS ZIF-8 4544

2. 3. Bpk4ERY ZnO NCs, ZnO NFs, LA rGO-ZnO NFs
80mg 1) ZIF-8 1EHAG H ik 75 s i 20 4%, WE 18tk 4 Nk o g BT FRARTR I

rGO &R0, 1, 3 F1 SmL)IA ik ZIF-8 ¥k R, i 1 /. SR)5, 7E 25°C
MBS, K 0.9g [ PVP ISMALE RIS E S, — % . B2, TS
(RIE5 SRR VRV R NSRS 28 o (EIR LN 50°C, 25% AN EE(RH) T, i
ITERELYT 22, (EIRIEEN 15em RIS TE AR B R BT SR IR ORHE 20kV [ . R
TSN RRNIE N 0.8mL/he 25, HITAKLYECE 80°C T+ 4 /M, H
£ 500°C IARIE # 9 10°C/min T 2 /N, T35 ZnO NFs, P rGO-ZnO NFs.

2. 4. F1E
FE 3 T VG B D9 10-80° IR, A il [ & A4 45 4 ol XA R AT S A (XRD:D8

Advance, FEEAE ) HiE N Cu-Kai BT = 1.5406 A). 99K E5H 1K TS0 H
¥ R SHAH BT B 385 (SEM: Nova NanoSEM450, FEI) LA 3%k 5% B BT &
Wi (TEM: Tecnai G2 F20, FED)RAE. JoE 4H BRI 23RS R H X 4ot i+
AE T (XPS: ESCALAB MKII, VG Scientific, 3% [E)f#I .

2.5, fREEEFRIFIEFMIR
K 22 W BRI A A AR S o SRR 0 DI NTERG FE FE SD R

w



BIEWRE T Ag-Pd HH CHEARIEIFEZ) 200 pm) &SI G M GRARZ 7
X7mm, JEEEZ 100 pm) o AREGE S L MR RS (CGS-4TP: ik
FOAGRRH AR A A BT . WR(S)E SN S=Ra/Rg, FoH RaFl Re 535314
2SRRI SR R HL R

A ~
FER511e
Pure ZnO NFs
(a) (001) — GO (b) —— 1 mL rGO-ZnO NFs
— rGO ——3 mL rGO-ZnO NFs
“ —— 5 mL rGO-ZnO NFs
= 5
= s -
= > -
(0]
= o L__L_L,.AA_.._M
E (002) j=
\-\_A ZnO JCPDS No. 36-1451
s FUR B U
10 20 30 40 50 60 70 80 20 30 40 50 60 70 80
20 (degree) 20 (degree)

1 (a)GO M rGO ) XRD Klit%: (b)A A rGO & & T HJ ZnO NCs,ZnO NFs
rGO-ZnO NFs ] XRD [&if .

Fig. 1. (a) XRD patterns of GO and rGO; (b) XRD patterns of pure ZnO NCs, ZnO
NFs, and rGO-ZnO NFs with various contents of rGO.
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K2 SEM K& (a)4if] ZnO NCs; (b)3mL rGO-ZnO NFs.
Fig. 2. SEM images of (a) the pure ZnO NCs, (b) 3 mL rGO-ZnO NFs.
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Fig. 3. (a) Typical TEM image and (b) HRTEM image of the 3 mL rGO-ZnO NFs.
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Fig. 4. (a) Survey spectrum, high resolution spectra for (b) Zn 2p and (c) C 1s of 3 mL
rGO—ZnO NFs; high resolution spectra for O 1s of (d) pure ZnO NCs, (e) ZnO NFs
and (f) 3 mL rGO—ZnO.
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