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Abstract

In this paper, Co;0,/NiO composites were synthesized via a two-step hydrothermal method. The
prepared composites were characterized by SEM, TEM, XRD, and XPS. Detailed gas sensitivity tests
were carried out, and the results indicated that the Co30,/NiO composites exhibited a favorable
response toward 100 ppm triethylamine gas at an optimal operating temperature of 200°C.
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B 2 BF AR KRG A J . BARARTE U7 RS H s (G R SR, 78 2 R BRI s R
FERII I, AR AT A 2 4 5 A NME R SSIE BT AT IR A s L[] fEARZ A
B A AR —— U = ZM(TEA) IR 2 AP A T Tk A7 5 H W AR AL A i ——IE
THIRZ B AT B R . = CMcH LT J il . RELEl ) AL A LG s A,
B TS IZM R, 25URMIRGERIE. M R o0 B A H R R, X TR S
W3 e R A AL R SR B . RS A SRR 22 A MR B N RABRE VA LR, Rl R
AR Coy — IR I8R5 (2], KR RBIFFFEHBERIX SRR b, AU BT 1B i BX
K, WEEOVMBHAE S Tl A/ 2 R O AR SR . R 1SN, M. RN TR BRI
WIS N, I E RS E S L5 as: BRI Tk 24K Al iz, dae
BB IE AR FIRFELI SRS TR

HET, BEAFATES) TIPS T U R R R A S, SXSREF LR AN, R
FEwi 5 TR A T 4 2 R [3]e JoH RN = LS4 KA N SRR I 75 oK, BF A %
EREPE . R e MRV I R 1A% I8 28 AR U i ). DMV A = vz A R A LA ) A L JERE R
Y, WAV PR B UK, A A RN T B, IR vl e S ST AR N S IS Ik rh B2
JyEfe KA PO R R AL I, HESh AL R P i 5 B aRIIRE T R, MU T
i A2 BV MO0 5 P AR R, SR T SRR AR XU R RTHE VE B P2 [4] . LT SR, PR BEUSHER
SR R A o = 2R P B R PR R AR RS, 0 T ORBSE U@ e $RTH IR 22 48 BRSO W
(K ZNE 5 Ak . R EADOCTF-BAR R S PN, 5 B AR B Wil B T B 5 %
Gy RN SRS, BB R TR, HEZEE A FIME5] [6].

2. SEWERSY
21 #

NiCl,-6H,0. Z:@(CzHGC)z)\ %Z:@(HO-(CH&HzO)n-H)\ E@ZL{%W(NB.QCQOD\ CoCly-6H,0. R =K,
PLEZG R H Aladdin th22 A TR AR, R R & —Paith.

2.2. HEAR

s 1 4 Cos04/Ni0O B A MBI & lnm B fEATAES, # 0.316g NiCl-6H,0 F1 0.084 g AT
T 12 ml TR 20 ml 4 ZEERFRRAEET, N 3 ml FIR O 1, IREHH: 15 2855 2 40
ml SRR LM BN s R e b, 5 SO T, T 180°Cmn# 12 /e o i B O USSR B 4
ERTIRAR, I OBEL IR GIEE A, 7E 60°C R4 6 /Mo K5 RTIRARAE 2= 400°CHBE 2 /NI I 159 3
AER K.

¥ 0.238g CoCly6H,0 ¥ f# T 15 ml 25 F/KF1 15 ml 2 —EEAIR A%, 4k 10 min J5 0 0.45
g FiR NiO ¥R, PO 0459 JRE, FHiR 30min, JEHHE 40 TR VUG LMt B AR i R 4
W, EEERONFE S, T 120°CIn# 6 /e, H CEERTE B K 2 IR IE 0, 7E 60°C TR 6 /)
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Figure 1. Schematic illustration of Co304/NiO composite synthesis
[ 1. Cos04/NiO EAMRI AR TEE

2.3. TRIE

I FH 414 LT R 18R (FE-SEM, SU70, Hitachi, Japan) f1iZ 5t #4085 (FEI Tecnai F20), XHRE & I
MSEFIHEATRAL . SR X SR ATHHMX (XRD, D/max2600, Hitachi)%H# i (4L 24 4 BBk AT R AE, I X &t
£ HL T HERE (XPS, VG Scientific ESCALAB250)AIF 7Tk i [ 45 A fE o

2.4. SEMRA

AW AKH SR ARSGE, ARSI BIGRE 25°C £ 2°C. MHXHEE 25% + 5%) T, LK
S RERAT B AR MR FT 1 5O N T A K ZE(80% No + 20% Op). A& AR 7E 25 < It LB
fHi1d N Ra, 7EHARSARP BRI Ry, AERBUE S RIS UATER E X X FEMAMESE, S =
Ra/Rg: T JF S M4, S = Rg/Ra. M s ()AL A2 B 8] 4353 52 S e BRLAE AR Ak B AR K & 90% T
IR T

3. GR5ITR
3.1 GHISHSSTH

2(a) 7~ T Cos04/NiO EAE MK XRD B3, 5 FFFEATS I8 S NiO A5k~ (PDF: -#65-2901)
IR EF VL AL, Eﬁéng§”ﬁﬁlgtﬂ%¥¢h¢%?ﬁmﬂ 5 Co304 b (PDF: -#9-418)—%(, It4k, JoHA 24
L, PR HAB LR . [ 2(b)~(d) > B R T Ni2p. Ols #1 Co2p [ XPS 4i&rfit. Wikl 2(b)fiz~, 853.9
eV 1 871.4 eV 45 & REXT M Nid*; 855.8 eV £l 873.09 eV L & Hext N Nizt; WilEl 2(c)ffim, 529.7 eV
SRR TFE 5 1 A% A, 531.1 eV RIETAE S A S0, 533.2 eV SKUETRE S Ak 22 B 4. &) 2(d) B
7R, T79.4eV Fl 794.6 eV [F45 A REXT N Co% 787.7 eV Fll 795.9 eV 45 & REXT M. Co®*; 785 eV Fll 798 eV
[R 45 45 RExt v Co?*s
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Figure 2. (a) XRD patterns of Cos04/NiO composite. XPS spectra of Co304/NiO composite: (b) Ni2p.
(c) Ols. (d) Co2p

2. (a) Cos04/NiO EAM#AY XRD Elig. Cos04/Ni0 EAHFIAY XPS: (b) Ni2p; (c) Ols; (d)
Co2p

Figure 3. SEM and TEM images of Co304/NiO composite
[E 3. Cos04/NiO & &R AIE H EIR
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Figure 4. (a) Response values of NiO, Co3O0s, and Cos04/NiO composites to 100 ppm triethylamine at different temperatures;
(b) Single response-recovery curves of NiO, C030a4, and Cos04/NiO composites to 100 ppm triethylamine at 200°C; (c) Re-
sponse values of NiO, Co304, and Co304/NiO composites to different gases at 200°C; (d) Response values of Co304/NiO
composites to 100 ppm triethylamine at different temperatures; () Response-recovery curve of Coz04/NiO composites to 100

ppm triethylamine at 200°C; (f) Response-recovery curves of Co304/NiO composites to different concentrations of triethylamine
at 200°C

[#] 4. (@) NiO\ C0304 5 C0304/Ni0O EA#HIFT 100 ppm = ZEREARREIEE THINEEI{E; (b) NiO\ Co30s 5 Cos04/NiO
S A HRE 200°C TXF 100 ppm = ZREIRME R E#ZE; (c) NiOy C0304 5 Co304/NiO EE#RIEE 200°C R XA [E
SHEMMEE{E; (d) Cos04/NiO EAMELXT 100 ppm = ZREAELRE THINRE; (e) Cos04/NiO E &R 200C
TxF 100 ppm = ZBENa Rk E Lk ; () CosO4/NIO E A #HRIFE 200°C T A EIRE = Z BN B Wk 2 iZk

Kl 4(a) 7R T 21 NiO. Co304 55 C0304/NIO &4 ELNS 100 ppm = L& i f £ TAR TR k. Bt T
PRI EET S, PRk e S AR 35 5 30 a8 5 IR e, FEAE 200°Cai BIUEAE, Ui BRI A TAR IR E
9 200°C . 7E K] 4(b)ﬁﬁﬂ@$mm\“ E 2, CosOu/NIO EEHEHE 200°C I H 5 i NAE 5
BRI WA SR AL, AT AR A AR S B NIO R (1) Cog04 AHELAF R T T, & 4(c) 8
7~ 7 NiO. C0304 5 Cos04/NiO B A HEHE 200°C F5F 100 ppm NOzw =Zf&. CO. Hav LEEAT HS X
Py N, SRR, ARG = 2 N5 i) B e RO R, T HA S AR e B L
ATLLZBEA T, [ 4(d)B7R T Cos04/NIO A ET 100 ppm = Z &Mk TAERE L. 18 4(e)2
Co304/NIi0O ZAMEHOMEHFE NN, ZEEMRE IS = IE S SRR - BEFR RS, m AR
BHZE LT oe 8 IR EE RIFTTEE M. K 40N/ERT Cos04/NIO & AMERA FMRE (L
10, 50, 100 ppm) = L& AAmd ik S M 2k, — Z Rk FE iRy, A& RS 0me SOEOR,  FRig e IR FR 9 0.38
ppM.
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Figure 5. Energy band diagram before and after contact
5. e EMATE REE

Co30,4 5 NiO J& T ML A1) p B AK[7], HAEM B0 FE 43l 2.17 eV H1 3.91 eV, 3 Hfil i % 5(a)
FiRe B E RN = OIS RBURm R, HAZ QYR T Bifl p B2 SRR I 25 45 XS0 R 2%
Bio MPEEAR, EREIER p-p B4, mTREER SRS = nEdsy, wE
5(b)FiN. 1% Re BB IR T 0B 510, e AR R BE T A3 )5 £
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N, NSRRI L RN RS, BT ESRER TG N SEUEA MR R R
EFt, TERCATRLI FIAE 5 [8]

PEREM L E RS 8 T 2 2 M EMER: —J51H, Cos0s = E 1 Co®*/Co? & Ak Ji % il E i Ak,
EPE, RERAUEES ST, RRERALR N ATHR FTEESA 59— U7, NiO R NiZ/NiSH st =2
[ 53 B A TR A S T R B 5 A 20 R B 7 o SR PR R4 S8 AL A A R T AN A S BRI RE 22 [9]
IeAh, SEMEREE B A& TR LRI EE WAL, BN 7 AR 59 irdE. Fe, =
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4. 45ig
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BHA SRR, UEB T ARG B %2 AMEHE 200°C T X = Z &I R A 38.22 1%, EAME
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