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Abstract

With the rapid development of industrialization and growing public health awareness, there is an in-
creasingly urgent need for highly sensitive and rapid detection of harmful gases. As a typical volatile
organic compound, acetone is not only an important industrial solvent, but its concentration levels

WES|H: MEE. AT AEEEE g-CNy/WO0s J R G E SR, B HE A SN, 2026, 14(3): 357-366.
DOI: 10.12677/jsta.2026.143036


https://www.hanspub.org/journal/jsta
https://doi.org/10.12677/jsta.2026.143036
https://doi.org/10.12677/jsta.2026.143036
https://www.hanspub.org/

HEHA

can also serve as a breath biomarker for diseases such as diabetes. In particular, the diagnostic thresh-
old for acetone in the exhaled breath of diabetic patients is only 1.8 ppm, which is significantly higher
than that in healthy individuals. Therefore, the development of high-performance gas sensors capable
of rapidly and accurately detecting acetone at low concentrations (sub-ppm levels) holds significant
practical importance for environmental monitoring and early, non-invasive disease diagnosis. Metal-
oxide-semiconductor (MOS) gas sensors are widely used due to their simple structure and low cost;
however, they still suffer from issues such as high operating temperatures, poor selectivity, and high
detection limits. To address these issues, this study utilized the typical n-type semiconductor tungsten
trioxide (WOs3) as a base and constructed a heterostructure by introducing the two-dimensional ma-
terial graphitic carbon nitride (g-C3N4), aiming to enhance its gas-sensing performance for acetone.
The optimized material exhibits high responsivity, alower operating temperature, a shorter response
time, and improved selectivity toward acetone, demonstrating the significant potential of g-C3N+/WOs3
for acetone sensing.
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FERMEBWAAEDI(VOCS)) 2 AFAET NEAEF=LEE B 7 5 THITH] 5 X 858 RN 2K fit e A4) i s 76 S ) o
X NARREH ) VOCs AT, DAFLTEA). o, PRl @58, CRCNIARES 502 W dide ) 5 2
WFICIRAE . R 2 — Fh B L0 TR 7R, DRI S4B R D B AR T2 B T 2 AR 245 2 7= b4,
PR BRI FE AT DME AV 2 5 I AR 0hs 4, B N8 1 B PRI R fitgea [ 1] (2] 4R1, 25T N ER S RfE
AR IH TG BRAR, 32 B2t T IF R 3 R YA ML S P B ARIR BE (I ppm /KPR 2= I 2H (3] [4].
KRR TR B AR R R B, R B AN PR e R B ) 2 B S A AR AR 1 V) R B, DUELE RISy
AT R S AT S 4 TR R E

AR, 5T &8 A AR MOS) AR AR B E SRR A g A H 2572, R BT
HARBUN G ARG B4 T2 R AR RS 3A . 7E5 R MOS MR, WOs &t B[ n A2
SAREEW R EL 2.6 eV), BAFE M RIELER[5]. WO BA SIS RIFHAL R e A 25 i 5
P, fEHX CO. NO2v NHs. HoS PN S A 8 SR B IR AG 24(6] [7]. 2R, JRLAH WOs A I
ANBETH AL E AT AK R P B A AR A, AR IR 2 e B U PR A S B R, BT DA R B
FOREE. TGRBR. REIRIBM A AR i — DR T A R [8]-[10].

HUbFIR, g-CiNg fEA—M# B = 4ip R, RIS RIRER e, (SO — P A B G &R
AR REIR NG . g-CaNy 2 —F L& B ER gL R &Y, RARRAWMRES . tsh, @it
R 7 B RHR g-C3Ny 1] DURZE 5t i) £ L Z B2 )2 ¢-CaNuo g-CsNa 4K i AR S B2 20 2.7 eV [11],
HHORM g-CsNa AR, FIBS ) g-CaNa IR 1L b JE IZ BN MG 5R, 949K S5 AR T H
il R AR, IS TN EA[12]. XFETER g-CsNy 90K 5 FI &8 F AL 25 5 25 A e R T
HEME HET i, RS SCUCR A A n B4 8 E A S B WOs TE NI 0 &, R 4Rl
g-CsNy 5 WO HETERUR 451, F0E 7t B Re 5 L .
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Figure 1. Flowchart for the preparation of g-C3N4/WO3 composites
[ 1. g-CGNo/WOs EEMRIFIERIZE

B 1 BART g-CNg PLE g-CiNy/WO; IH 2 . B 2037 g-CNy A A 2%, I —EERIRERAE
B YA LA 4°C/min BITHEE R &M N THEZE 550°C, HEHZIEEBEE 3 h, AHERRG, R&HREHR
R g-CsNy By AR . BlfFHL 15 mg J:Lﬁ%ﬂﬂ)\ﬁ 15 mL FARERIF, T2 NEETRS: 4 h MRS
FIBSAEFL G Th 2 300 W, #1240 kHz). 1EE 0B & 60°CHHIE T4 8 h f5, Ml & HipjZe%
JEI) g-CsNy 9K B Ak

PEH AT g-CaNJ/WOs BERHIHI4% . B 56H 60 mL A — & 81 g-CaNy By AR ALE 100 mL B iR
&, RIEHEIF MG A 10 min. BHJEEF 0.43 g WCle 251 0 BUE BT, TR (B VAW, 48
BiFE 1 h, mﬁi{mﬁé SRIG A B IS E T 100 ml RIUGR L4 B RANSEN & B N 28,
7 180°C FR¥F 24 ho FERINT ] f5 HARAEN, LBk EIEWR, B3R AUEY /75 m H 2E 7K RTEK 42
BYE s ULk, %‘L»)E‘E’Jzﬁﬁz%f 70°CRFH# 10 ho 5 JaReAF 20 WAE 5 3R prh AE 400°C F BA 1°C/min
(Tl MR 2 h, ¥4 A 2 5 IR R SCERAS SR B (o AR ) WOs AR 18IS T 52 g-C3Nu = I KR
PRI T B AN A g-CaNg T & 43 B (1.2 T 3 wi%o) IS A KL TS AR 4 AFR 164 1 wit% g-CsNy/WOs.
2 wt% g-C3N»/WOs Fll 3 wt% g-C3No/WOs.

2.3. RSB HHIHIE

BRI AR AR . A AR AN AR AL B, A HRR DALE SR R BORER 10 o 0 1 Ao 5
SR AR b BARI R D IRATR . SERE il 2 S (OB AR AR D HE I B, EAT 78 73 AT B
RISy o Bl R S BB LE 4:1 (LGN Z8%, 3 SO STRIRPIRY, 285 H
/N R SRR K L8 S) TR AE T I R AT A HUAI PR SR AR AR P I T 4235 3 ] 4% 27 (% TR RN 60°C
IBERS TR LA R RIAR I R, T RRBURIE, 52 U BT AR . 1 S i A e i 12
h ZALJE T A TR TR .

2.4. SBUK RS

AR B R EOT AR IR G NI ARG R BRI RGeS P I
TAE, CASEBLRR AET B BT 8 A AR CGS-MT & 88 UA T R (LR P R R A
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Figure 2. XRD patterns of g-C3Ns, WOs3, and composites doped with g-C3N4 at different mass fractions
B 2. g-CsNay WOs ARIBRARIRER L ¢-C:Ns IE #8180 XRD EliE

B2 R T RTE RS XRD st G, ot 27.7°4b B B BE S AT SIS T @-CsNy [19(002) & 1
%0 b J2 [ L5055 75 3 (10 HE B 25T . A FIB R LBI0 wtYos 1 wit% 2 wt%Fl 3 wt%)[f] g-CsNo/WOs &
AL XRD K3 5 WO; FriEATST K F (JCPDS NO. 72-1465) 81 % — 3. 23.1°. 23.6°- 24.3°, 26.8°. 28.9°.
33.5°. 34.3°, 41.7°, 47.4°, 48.4°. 50.3°H1 56.2° IATHFIEE 53 il f B T WOs [#1(002)+ (020)+ (200)+ (120)-
(112). (022)~ (220)~ (222)~ (312). (004). (040)H1(241)Fh T . HAh, HILLAE WO;, HE=A g-C3Ny/WO;3
SEFRER T HR 1 WOs FIRTSTIE SN, 78 20 f1oh 27.7° /b3 B T RT5F06, XN g-C3Nu HI(002)FhTH « B
e ARG R AR i . IEBA T g-CsNo/WOs E -SRI LTI & B
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Figure 3. Raman spectra of g-C3N4, WOs3, and 2 wt% g-CsNa/WOs3
[ 3. g-CsNsv WOs B 2 wt% g-CsNo/WOs BRI AL
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PR MREAT TR 2 IR, B 3 52 g-CNaw WOs % 2 wit% g-CsNo/WOs & AR5 BIH 261
fE WO3 i, 272.74 cm™ 1 716.59 em™! IEE AR T W-O-W 1) #i#&3), i 803.64 cm™! HJIEAE
T 5%F 8T W-O 48 R ZEIR BN 13]. %20 g-C3Nay 1516.17 em ™ AL BB Y5 T g-CaNy t = VAt i BF 275
C=N {h4E4iRzN, 2z e B FIRHERL 2 N . 76 2 wt% g-CaNo/WOs B &M RHITRERE U,
WO; IE{E HBLAE 271.66 em™ . 715.52 cm™ Al 804.72 cm™" &b, A& RTINS g-CaNy FIRFAEWE,  PAhAS
BHRFIF TR 2 A 404 8 6 iE AL A7, IESE T g-CaNy/WOs A MR I . (3R N2, WO, g
RLFRIAE RS 2 W I PR R A7 AE S5 25 0 LT e, SR TR R T AR HE AT R T AR S 0 S R 445

3.3. FHEEBRRSEM)RIED

K 4 IR T g-CsNay J5 4 WOs LK 2 wt% g-CsNo/WOs B &M R BT B EiE . H 4(a)h
AL g-CsNy IR AR GHIINAK P 458 . 1] 4(0) 7 R iR WO BATIEARGURER OS54, HARL) 1
umo WK 4(c)FiR, 2 wit% g-CsNo/WOs EEMEHRE T IR, i g-CNa PR i & T
WOs K, AHEH— WO KER, M RS, 210 SR A7 7E v] DL 2 U A& s, AR
FAMIN G R A RN, e m e, tAh, B 4(d)~(h) & RER /8 X LIS (EDS) u & Mt
SR, BoR 2 wt% g-CaNy/WOs BT W, O, C. N TR, ESZAHRT 8 % F I FI 0L e
B g-CsN4 B3] WOs 9 KER .

Figure 4. (a) SEM images of g-C3N4, (b) WOs3, and (c) 2 wt% g-C3N+/WOs3; (d)~(h) EDS spectra and elemental mapping of 2
wt% g-CsNa/WOs
4.(a) g-CsNa, (b) WOs Fll (c) 2 wt % g-CsNo/WOs B SEM [Elf&; (d)~(h) 2 wt% g-CsNo/WO3 B EDS iEHnt Rt

3.4. BHBRF(TEM)RIESH

RLIE S T BB 2D W 2 wt% g-CsNJ/WOs B A MEFE S S HE. WK 5", TEM
PGS 1 FE S I = 4450, IF BT UG @ 1207 7250 4% AR thgk R Ok, X — RIS
SEM £ 53—, #b—LI0AE T AR R H] 5. Bah, B S(b)ER T 2 wt% g-C3No/WOs B A AR = 4
W 17 S LT AU AR o T R T AT T b U 5% 380 A 24 ) 1) it A s LR G AG ) S T TR PR d = 0.365
nm fI4 805 BT WO;5 [1(200) &8 T, 1M EUE M d = 0.337 nm {5 THI A1 EES g-C3Na (002) 54 T 1 FE W
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Figure 5. (a) TEM image of 2 wt% g-C3N4/WO3 and (b) HRTEM image
& 5. (a) 2 wt% g-CsN#/WOs B TEM #1 (b) HRTEM [El&
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Figure 6. XPS spectra of 2 wt% g-C3N4+/WOs: (a) full survey spectrum; (b) C 1s; (¢) N 1s; (d) O 1s; (e) W 4f
6.2 wt% g-CsNo/WO;3 B XPS BEIEE: (a) RIEE; (b)Cls; (¢)Nl1s; (d)Ol1s; (e) WAL

I X ST REIE X T R BTG A REIAT TP . 1 6(a)i) XPS AREHEIER T 2
wt% g-CsNy/WOs i ZH & H C. Ny O MW IUAN e R, WA HILBH R R, iR mai i . &
R C 1s 1K 6(b)) ZIL=AMFEIEIE, 73700 F 284.8 eV, 286.3 eV F1288.28 eV, XfJvi sp? 24k C-
CHE. C-(N)s £ &t N-C=N #H9H[14]. & 6(c)I7miI N 1s i1 401.11 eV ALRJIEE X B C-N-C #) 3=
W, BEfEIEIE O 1s 71T 2 wi% g-CsNo/WOs B & FEa A & & . Wikl o(d) i, EEMEHN O 1s B
I =AM E: 25N 530.59 eV (A, Ou). 531.72 eV (1%, Ov)Fl 533.3 eV (fh2EM R,
Oc). HH NN OL AR P HAS ALK, 1 Oy 58 0L K IAIBR A5G, ] it s i B -
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WA, Oc MR Z b B T AL M B F B Rl . 2 wt% g-CsNo/WOs Tl 5 (1 Oy F1 Oc 0Fh, B2k
B T R A E IR, AR T AR R S NI T IR IR S . BEAh, B 6(e) i W AL 15 2R HE I B
() B BEPE 4y 240G, Hrh 255 R80T 35.87 eV IEAJE T W 464 B8, AT 38.04 eV IEHJE T W
4fsp FIE[15]. 1X 5 WO i WO B FIIFREEYI A R, B WO [0 Tk s M EE S fEh A5 TR
UFORFE. ERPIE RS, W Afsn BeS W 4t RIS B REELN 2.17 eV, H3CHkHRkiE —3.
4. SEMEENR

PR SO R SR RE, T8I CGS-MT &R SR REIK WOs. 1 wi, 2 wt% Ml 3 wi% g-
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Figure 7. (a) Response of WOs-based sensors to 100 ppm acetone at different operating temperatures; (b) Response of WO3
and 2 wt% g-C3N4/WO3 sensors to 100 ppm acetone and other interfering gases

& 7. () FRITAERET WOs Ef&—E25xt 100 ppm AEHRINGRI; (b) WOs 0 2 wt% g-CsNa/WOs f& &3 100 ppm I
el 0 Lt T 40 SR i 2

BT AR e 1) 3 U L H AR SR I RORERR S, Y2 3 5 H I 28 R RS v R
FEAR BB, R E et AR AR IR B0 EE . & 7(a)Bon T WU FRR R AR AEAN R TAF
TREERXT 100 ppm PRI S ARAY, . BEAE IR LT, AR IERAR IR N 2 IR AR S 7R AT TR
FEH, 2 wit% g-C3No/WOs 1% I35 252 L HH 55 o ()AL AL, HF7E 280°C ik BIIEEAE (24.55), 1l B2 4 8 N s
M B AR TARIR S o (ENER IS, SRR LAl WO K 30°CHI TR N, MR EZ NG #H 1)
Pifis, IXAUESE T g-CsNy 151 N BEREIE 5o6s T R KT B2 6 77, SUn] BRI R GiRE

IR AR S PRAR AR N I 7 — DR &R . KRG T WOs Rl 2 wt% g-CiNy/WOs 14848 280°C R
XF 100 ppm NEH. FEE. OBE. IETEE. FOR. AHEBNRBE. WE 7(b)FR, FRiE WOs BX A EH
Ab, K CEEL IE T A EE R AN 1T 2 wt% g-CsNa/WOs £ I8 38 6 1A i B i S 3 58 1 73%,
[ B ) 7 T AAR I R o AR WOs 55 2 wt% g-CsNy/WO; 7518 38 3% £ 1 2 30 (Resacetone/Re-
Sethanot) 734 2.27 F1 7.6, F A J 5k AR AT SEAF (I PR PE . FHIEAT I, g-CsNo/WOs H HEBUN A 78S
PR PRSI () BEAEAL A R

A TR (1 I I/ A T B R S A5 5 SIE ISP R X 87 [ 7 52 52 M 30 o e v S L A A
FasE RS S, AT L B AR e R AT St . a1ls] 8(a) 1] 8()FT7R, M Fk e T N B SRR,
FERES FBPH SR R F%, Bl 5 76 B B i T AR IR E B 2K [ 8(a) &l 8(b)r il &R T R 46
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Figure 8. (a) Response recovery curve of pure WOs at 310°C for 20 ppm acetone; (b) Response recovery curve of 2 wt% g-
C3N4/WO3 at 280°C for 20 ppm acetone

8.(a) & WOs £ 310°C 3 20 ppm AEHBIMR R EBILZE; (b) 2 wt% g-C3No/WOs 7E 280°C T~ 20 ppm 7 BREIME R 1%
Sihik
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Figure 9. Repeatability testing of a 2 wt% g-C3N4/WO3 composite at 280°C using 20 ppm acetone
& 9. 2 wt% g-CsNo/WO3 EE&MHFHE 280°C T 5t 20 ppm AENRIE £ 14K
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5. SEHES

g-C3Ny/ WO FES AL B I SRR AL )72 I\ A A2 J T S AT A B i 3 THT VI B/ B B 51 A 11 v
FHARAE[16]. 2 g-CaNy/WOs EIE Y TAEURE N & T3 Pe, A0 PR TR, SHETH 0
RIEESANFI(O, « O O XU N JE AR L FHER X, SEULRIB BT . 2 g-CsNJ/WOs 1%
JRAS R TR T ARSI, PIER 237U B TR LR T, R4 4 B B B AL AR i COL I HoO 0 1R B3R 43 4T,
£ 280°C N, g-CsNy/WOs I E S A 1368 0. itk s FH0B R BRI S, B R E R
TIRFE IS/ FHRERZE o X PR T MR BE, &= BRI NS 5 . — BRSBTS A8,
SRS SR P I I B, B E N T AEDIRAS

ERERENRE, g-CNJ/WOs AL n-n R4, $Em 7L EYERE. HT g-CNy [ ThiR
(D =4.3eV)/NT WO; FITHERE(D =4.8eV) [17], g-CNy FHFEL WO, #fil5iEF 2] Wos, HF|
POKREL AR E . 1E g-CsNy — M i FHRERZE, TAE WOs — MBI N TR 8 )Z . B, fEHERZHE—0
B0 T ST AL B A, AT IG5 T AR B R T BRI R e e R AR . IO KR T AR SRS (e AR
IEA, g-CsNy I im8i T B {2t 17 8 FAEE AMELN IR, 508 T &G MRHI R T FLBRAFE,
M HE R 72 AR B RE .

6. &t

AW TR T g-CaNaw 4 WO AU B 43 b g-CaNs 528 WO IR A 9URMRL, Rk T
A T R SRR g-CsNy/WOs ZEN B4 %%, @it XRD. SEM. Raman. XPS %% FiF-BIR AT
T MO RTES, RS T S RE, X T e M BIWLEEEAT T 04T . SRR, g-CN4 1E
YR T AR IR AE R E0N 2 wit%e, HAZERTE 280 CHVIARIE(AVERE, S TAERE L4l WO,
BEIKT 30°C. 74h, 54 WOs ML, 2 wi% g-CsNo/WOs K & AL B X 20 ppm T4 R (14 1] 3L (. BH /=y
(11.87), 4L WO 1 1.7 fi5. WIS [ 34 s BRAKE] 1 2150 734k, g-CsNo/WOs EEAED Pf B A 5
UF PRI DA AR TS BT, A B A TR A 28 32 0 P A ) 3 AR A% SR

& H
S REE T B AR S H S5 25JCZDIC00430) 1% Bl .

SE

[1] Jia, Q., Ji, H., Zhang, Y., Chen, Y., Sun, X. and Jin, Z. (2014) Rapid and Selective Detection of Acetone Using Hierar-
chical ZnO Gas Sensor for Hazardous Odor Markers Application. Journal of Hazardous Materials, 276, 262-270.
https://doi.org/10.1016/j.jhazmat.2014.05.044

[2] Wang, H., Wei, X., Wu, Y., Zhang, B., Chen, Q., Fu, W., ef al. (2023) A Combined Screening Study for Evaluating the
Potential of Exhaled Acetone, Isoprene, and Nitric Oxide as Biomarkers of Lung Cancer. RSC Advances, 13, 31835-
31843. https://doi.org/10.1039/d3ra04522f

[3] Afreen, S. and Zhu, J. (2019) Rethinking EBAD: Evolution of Smart Noninvasive Detection of Diabetes. TrAC Trends
in Analytical Chemistry, 118, 477-487. https://doi.org/10.1016/j.trac.2019.06.011

[4] Wang, T., Zhang, S., Yu, Q., Wang, S., Sun, P., Lu, H., ef al. (2018) Novel Self-Assembly Route Assisted Ultra-Fast
Trace Volatile Organic Compounds Gas Sensing Based on Three-Dimensional Opal Microspheres Composites for Dia-
betes Diagnosis. ACS Applied Materials & Interfaces, 10,32913-32921. https://doi.org/10.1021/acsami.8b13010

[S1 Zheng, H., Ou, J.Z., Strano, M.S., Kaner, R.B., Mitchell, A. and Kalantar-Zadeh, K. (2011) Nanostructured Tungsten
Oxide—Properties, Synthesis, and Applications. Advanced Functional Materials, 21,2175-2196.
https://doi.org/10.1002/adfm.201002477

[6] Zhou, C., Zhang, H., Liu, S., Cao, H., Jia, X,, Jia, J., et al. (2023) Cs2AgBiBrs Quantum Dots Supported on Co3O4
Nanocages for Acetone Detection at Room Temperature. ACS Applied Nano Materials, 6,23313-23323.

DOI: 10.12677/jsta.2026.143036 365 AR IR HAR 5 R H


https://doi.org/10.12677/jsta.2026.143036
https://doi.org/10.1016/j.jhazmat.2014.05.044
https://doi.org/10.1039/d3ra04522f
https://doi.org/10.1016/j.trac.2019.06.011
https://doi.org/10.1021/acsami.8b13010
https://doi.org/10.1002/adfm.201002477

HEHA

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

https://doi.org/10.1021/acsanm.3c04668
Liu, X., Han, J., Qiao, X., Cai, H., Zhao, Y., Zhang, Z., et al. (2024) Bimetallic Au and Pd Nanoparticles Modified WO3

Nanosheets for Enhancing the Sensitivity and Selectivity of Formaldehyde Assessment in Aquatic Products. ACS Applied
Materials & Interfaces, 16, 22155-22165. https://doi.org/10.1021/acsami.4c02211

Li, Z., Li, H., Wu, Z., Wang, M., Luo, J., Torun, H., et al. (2019) Advances in Designs and Mechanisms of Semicon-
ducting Metal Oxide Nanostructures for High-Precision Gas Sensors Operated at Room Temperature. Materials Hori-
zons, 6, 470-506. https://doi.org/10.1039/c8mh01365a

Qin, Q., Li, A, Fan, Y. and Zhang, X. (2022) A ZnO/ZnFe204 N-N Heterojunction and Au Loading Synergistically
Improve the Sensing Performance of Acetone. Inorganic Chemistry Frontiers, 9, 5663-5672.
https://doi.org/10.1039/d2qi01517j

Yan, S., Song, W., Wu, D., Jin, S., Dong, S., Hao, H., et al. (2022) Assembly of In203 Nanoparticles Decorated Nio
Nanosheets Heterostructures and Their Enhanced Gas Sensing Characteristics. Journal of Alloys and Compounds, 896,
Article ID: 162887. https://doi.org/10.1016/j.jallcom.2021.162887

Wu, K., Qiu, X., Luo, Y. and Zhang, C. (2024) Oxygen Vacancy Mediated-Bismuth Molybdate/Graphitic Carbon Nitride
Type II Heterojunction Chemiresistor for Efficient Nhs Detection at Room Temperature. ACS Sensors, 9, 6698-6708.
https://doi.org/10.1021/acssensors.4c02307

Chen, L., Maigbay, M.A., Li, M. and Qiu, X. (2024) Synthesis and Modification Strategies of G-C3N4 Nanosheets for
Photocatalytic Applications. Advanced Powder Materials, 3, Article ID: 100150.
https://doi.org/10.1016/j.apmate.2023.100150

Tahir, B., Tahir, M. and Nawawi, M.G.M. (2020) Highly Stable 3D/2D WO3/g-C3N4 Z-Scheme Heterojunction for Stim-
ulating Photocatalytic CO2 Reduction by H2O/Hz to CO and CHs under Visible Light. Journal of CO2 Utilization, 41,
Article ID: 101270. https://doi.org/10.1016/j.jcou.2020.101270

Song, J., Wang, X., Ma, J., Wang, X., Wang, J., Xia, S., et al. (2018) Removal of Microcystis Aeruginosa and Micro-
cystin-Lr Using a Graphitic-C3N4/TiO2 Floating Photocatalyst under Visible Light Irradiation. Chemical Engineering
Journal, 348, 380-388. https://doi.org/10.1016/j.cej.2018.04.182

Vijayakumar, S. and Vadivel, S. (2019) Fiber Optic Ethanol Gas Sensor Based WO3; and WO3/Gc3N4 Nanocomposites
by a Novel Microwave Technique. Optics & Laser Technology, 118, 44-51.
https://doi.org/10.1016/j.optlastec.2019.04.040

Hu, J., Xiong, X., Guan, W., Long, H., Zhang, L. and Wang, H. (2022) Self-Templated Flower-Like WO3-In203 Hollow
Microspheres for Conductometric Acetone Sensors. Sensors and Actuators B: Chemical, 361, Article ID: 131705.
https://doi.org/10.1016/j.snb.2022.131705

Zou, Z., Zhao, Z., Zhang, Z., Tian, W., Yang, C., Jin, X., et al. (2023) Room-Temperature Optoelectronic Gas Sensor

Based on Core-Shell G-CsN4@WOs Heterocomposites for Efficient Ammonia Detection. Analytical Chemistry, 95,
2110-2118. https://doi.org/10.1021/acs.analchem.2c05143

DOI: 10.12677/jsta.2026.143036 366 AR IR HAR 5 R H


https://doi.org/10.12677/jsta.2026.143036
https://doi.org/10.1021/acsanm.3c04668
https://doi.org/10.1021/acsami.4c02211
https://doi.org/10.1039/c8mh01365a
https://doi.org/10.1039/d2qi01517j
https://doi.org/10.1016/j.jallcom.2021.162887
https://doi.org/10.1021/acssensors.4c02307
https://doi.org/10.1016/j.apmate.2023.100150
https://doi.org/10.1016/j.jcou.2020.101270
https://doi.org/10.1016/j.cej.2018.04.182
https://doi.org/10.1016/j.optlastec.2019.04.040
https://doi.org/10.1016/j.snb.2022.131705
https://doi.org/10.1021/acs.analchem.2c05143

	用于丙酮传感的g-C3N4/WO3异质结构复合材料
	摘  要
	关键词
	g-C3N4/WO3 Heterostructure Composite for Acetone Sensing
	Abstract
	Keywords
	1. 引言
	2. 实验部分
	2.1. 实验材料
	2.2. 样品制备
	2.3. 传感器元件的制备
	2.4. 气敏测试系统

	3. 材料的表征
	3.1. X射线衍射(XRD)表征分析
	3.2. 拉曼(Raman)表征分析
	3.3. 扫描电镜(SEM)表征分析
	3.4. 透射电镜(TEM)表征分析
	3.5. X射线光电子能谱(XPS)表征分析

	4. 气敏性能测试
	5. 气敏机理分析
	6. 结论
	基金项目
	参考文献

