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Abstract

The humidity-sensitive properties of noble metal-supported metal oxides have been a research
hotspot in recent years. In this paper, CuO nanosheets were prepared by low-temperature liq-
uid-phase method, and Ag-modified CuO nanosheet composites were obtained by wet chemical
reduction method. By changing the concentration of AgNO; in the precursor solution, the content of
Ag in Ag/CuO nanosheet composites was optimized, and the humidity sensor with the best humidity
sensitivity was obtained. The results show that the humidity sensor has excellent humidity sensitivity
after loading Ag. When the concentration of AgNO;3 is 4 mM, the humidity sensor achieves the best
humidity sensitivity. Within the range of 5% RH to 95% RH, the complex impedance varies by four
orders of magnitude, the sensitivity reaches 1.5 x 104, the response time is 35 s, the recovery time is
63 s, and the hysteresis is 0.39%, which is obviously higher than that of pure CuO nanosheets.
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B UBAEE R M TEBE T AgBHICuOP K i E A, i B aT WAk 7 W AgN O F ¥R B SE BT
Ag/CuOgk i A& RFAgHE BRI, HMRBRERBBIFEMEETH. £RERH, fBAgHE,
BEUTHRIB R B8, HAgNOsHIRE A4 mMAT, ZBBUTHHARIRENBIEMEEE. 7E5%
RHE[95% RHMTEE N, BT RE4NESR, REFIXFN1.5 x 104, WA EA35 s, KEHTHE
N63s, {BFIAN0.39%, HHERTAICuOHK A FITEBURFM:

K
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BRI RSP IIKEGRENZ D, 5ATNAERSBTIAG. RWAF. &R IIAAE. BRI
PIHIORAT . SN AR G . BRI 1) 2238 . SEME AR AR MI[1] [2]. B A3 KF
1 H R, AR P R AR SR (O 7R SRSk A ), SRR AR IR A [ 1] 4K R3]
YEKAR[4]. DK PS5 AT & R UL R —— 724 . REE RS &R Ak SRR &4
BHA SRR 62 B2E L B DA AL S VE RS, O E N A= B R T AR AL [6] [7], BERAE N B A A
A AR —

LA — P BB ) SRR, R A, EEMORIE, LR, BghddaEt. &
MILLRTA, Mk sEfee th, & 7 VAT 32 B AT 2 E8] [9]. H&, T HAHR g0
PR RSN . AR R, B TCA BRI R B B B AR E TR T 2kt s st
&g HeEr&RBEy LR E 4R, et KR B R ssE. Hil, RE&EEE
AALEGRAT R, ELin CuO/Ag Fl CuO/Pt #RERIL T LU AT (O BRARFIEE[10] [11]. A SCIE R —Fh 8] 51
R R 7715, DAEALERYK B BRI, REERER VAT IRGR, fil& T Ag B CuO 9K i & &4
EE, 8 DHD-IL 32 & A4 RS F CHS-1 258820 RGBT IR, 8 98 HOB e

2. SEI§
2.1. HEHR

H1 F(Cu, 99.9%). THIRAR(AENO;, 99.9%). THER(HCI, 99%). TR E(NH,),S,0s, 99.5%). A AL
N (NaOH, 99%) S AL IEE5(SnCly, 98%) H E 24k il FAIA R A 7« B2l 5F G230 2k, o
it — AL R AT A .

2.2. CuO gKF Bl

SEIGR R IR AR 1] £ CuO 9K B o B el 3BT 4 1 - O/ 20 mm % 20 mm x 0.15 mm), Z:f%
W BAER T KR S A4 0. PR 4 mM 308 2 bRk T O AL I, o e H Z8 TR K b e 2 e 1+
B BB R Cu A BAHCE 15 mL 1) 2 mM [J(NH,),S,05 1 40mM ] NaOH HI/KIE, K hemr
A, EEETNRN B, BZ Cu iyt A8 MR R 6, U Cu i 2R K
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vtz a, BAATEE: S = DR T a R ok T Sk, (£ 200°C R RN 2 /N, BRI A
R, BB B R IRIE G Cu iy CEZ NIRRT, £ CuO Hil# ).

2.3. CuO/Ag EAMRIHIE

U (1) CuO 9K FAE N IEAEM B T CuO/Ag EAEMEHAHI% . 158, Bl &L 1 CuO 9Kk A
BEF 40mL, | mM [ SnCl, [ EEVER, $EEE 30 08k, TEIXANSFE A Sn* MR E] CuO 9k Fr & g 3
TG AR EH Sn” ik 2 5 ) CuO 9K 285 e 2 Ji TN Bl AgNOs 37, Sn* ¥ Ag i J7 45 3 CuO/Ag
HEMEL RN G, ¥ Co U, ZWM/KREMEZ G, BJaET B 60 CHET . Hid % AgNO;
WO EE(L, 2, 4 AT 6 mM)T33] 4 FiANE] Ag TiaE R S48, 128 CuO/AgR) (i R=1,2, 4, 6).

W R AR T BB (FE-SEM, TESCAN MIRA 3) 8] & HIRE S T A RO 45 K,
i BA CuKa @51 X FERATHN = 1.5406 A)ifiE VIAHSEH .

2.4. fERESRANHIZ BB B REMIR

TR AL S T A 1R ) £ AR 2 DL FRAT TSR ) AR HRGE 12]
3. FR5WiL
3.1. XRD RIESHT

I X-SH AT FACXRD ) E FE it 1) a5 48, Wil 1 s AL 1 el & 2I4E 36.2°, 38.9°, 48.6°,
58.2°.62.7°.66.1°.68.2° AT 5t 06 43 B 5k BT BLRHRE CuO (Bnifk & A N FsifE F A JCPDS 05-0661)(11(002)-
(200). (202). (202). (113). (022)F1(220)dh1H . HEEFER T CuO FINTHUEZ FF, FFEA Cu(OH), g H
B, HEHZE 200°C, 2 /NEFHTIE K AR EE Cu(OH), L4 A3 #5458 CuO. MIE 1 FHiE e LIER], 713k Ag
ZJa, TERAMEHT XRD Bl A1, BT CuO HINTHIEZ SME 37.68°, 43.84°F1 63.97° B 3 A A AU,
A3 RGN Ag BI(111). (200)F1(220) &4 THI[13], BB Ag BihS CuO gk i IER T 54 . HE
R, MLET4E CuO 4K A ) XRD AT8I&, CuO RIATHIE M IERE KA M, B Ag 99K
FiIEREHEN CuO WG . B Ag BTERIA AgNO; VEBIKRE ZW N, Ag HIATHEZ B, A
HT DLLER E] CuO Fl Ag ARBEMIATIIE, i 0 45 &k R I .
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Figure 1. The XRD patterns of pure CuO nanosheets and CuO/Ag(R)
B 1. 45 CuO 44K F 0 CuO/Ag(R)AY XRD Elif
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Figure 2. (a) Pure CuO nanosheet, (b) CuO/Ag(4) composite SEM diagram
2.(a) 2 CuO 4KF, (b) CuO/Ag(h)E A1} SEM [

3.3. FNERE TSR CuO/Ag RS BUEHE 94
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Figure 3. The relationship between the impedance of each material and its relative humidity
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Hrp SARBE, Z & — iR FRIBATT, MEA R, AT BHE 7 4ighik Cuo Ut CuO/Ag(R)
BHOTHER RBUELZE 1), S5 1Y AgNO; FIIRIE N 4 mM § 4 FIFE S CuO/Ag(d) I REBUE BE, AN
1.5 x 10,

Table 1. Sensitivity comparison table of CuO and CuO/Ag nanocomposites

% 1.Cu0 5 CuO/Ag AR EAMBBIR WERIELR

FE b ] 82 1 5. (s) L) REUE B (%)

CuO 48 200 8.8 x 10° 32
CuO/Ag(1) 72 90 1.0 x 10° 2.19
CuO/Ag(2) 84 93 8.5 x 10° 1.5
CuO/Ag(4) 35 63 1.5 x 10* 0.39
CuO/Ag(6) 50 98 1.2 x 10° 2
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Figure 4. (a) CuO hysteresis curve; (b) CuO/Ag(4) hysteresis curve
[ 4. (a) CuO ;EFFHIZE; (b) CuO/Ag(4)iEiFiLk
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Figire 5. Response recovery time images of pure CuO and CuO/Ag(4)
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