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Abstract

In this paper, terephthalic acid and dimethylimidazole were used as ligands, and a simple hydro-
thermal method combined with calcination treatment was used to prepare the double-ligand Co-
MOF, which was characterized by XRD, TG, SEM, TEM, etc. At the same time, the materials were also
tested for detailed gas sensitivity. The results showed that the double-ligand Co-MOF responded to
100 ppm of triethylamine at 200°C for 7.4, and had a short response recovery time and good selec-
tivity. The gas sensing mechanism was explained.
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1. 518

ZCRR(TEAVE N —Fp B ZE R TV JEORE,  H 4k F T A ) RIEMER BB, G i 7).
AHERIF SRR (1] [2]. JEH, BfEkif, K2, FURSESESEAE 0T MR . B, K
HRE R R AR SR = ARk, RGE E = 28 o 0 e T DA AR T
BEFERE . [FIRT, = CMEWAEERAE, Rl AR, SRR R RR[3]. Ak, K = 2
IS RFE T BUR LIS . 3 B E B 22 4% 5 (g BRI 70 BTt 25 S0k = S I R Jo VPR B2 I 1% 4%
Hl7E 10 ppm LLF . [k, TEA BRI — A ZIAS R Z I 0] #[4] .

HAET, 2TRSAA ARt h T HRAM. TR, Roetkm s 2N TSR ms] .
Hr, CogO4 2 —FEEZLN) p B SR M L, BT H RAFAIEAATEME, OOy TEA S —FA fi
EEIEIE AL . Xu S52R {87 S 1 K GE G BT — PR BT Cos04 J9iH 4L FeoOs KR 58 Z4H B p-n 5
JREER), XF 100 ppm = ZJE R RA 134.9, ELJEUE Co304 (Ro/Rg = 23.1) M N =12 6 f5[6]. Fan 2 i@
To 7 B AU A B T 5 B 1 CosO4/HNTS 4K 5 & A EME AR £E 240°C N AT 50 ppm = Z AR B
1A 22.9[7]. Du ZE A Mo®*452% CosO04 Y, X = L SARSRTF T 20 948 CosO4 1] 46 51 %/(180°C, 50
ppm) [8]. 9 1 B KPR B MR S e R, AR M BB B IX SRR RIR A 5 LA R
UFHIE A ERE . G JRA HLE 261 B (Metal-organic framework, MOFs) EL A H K i b 2 T ARURT A 5 0 7] B2 i
PEAL, TE &N R ORIz . AT ARBUE IR, A MOFs 1R AR kil & B
A2 ALK G &R A, XA R TS BIERE . Chen 2@ 17 Co-MOF A1, )
T Co304 JRAIALIEEE, X 100 ppm = ZJZ KM N A 230 £5[9]. Sun 25 AK; Ga #5244 %] MOF fi74E ) Co304
o, X 50 ppm TEA R I H i 8218 (108) [10] .

AR MOF B AR 3, A 7 XU A& Co-MOF, it 4 i R L 44 (1 B gsi], Sl i 42 7
SAMVE R, 33 e S U

2. SCUGER4y
2.1. BR}

FEZ(CH3OH) 99.5%. NN — H JE P e (CsH7NO) . % 2K — R (H2BDC)\ — H LK (2-MIM) 95%
THER %S 75 7K A )(Co(NOs)2-6H0) RIS R Bk JL /K A9 (Fe(NO3)s-9H2 0), LA AR H Aladdin 1k 5
FRATE], (ARG #— b4tk

22. MRAEm

K 1 AMEC A Co-MOF Iy & MR E - 4G, KA [F] LA IR0 25— FR R AN — R SR R4 AR 40 mL
NN R T i (DMF) AT 10 mL W SRR 5 b, Fr e il i )a, HrmA 1 mmol
Co(NOs)2-6H,0, Hif#f—Beif[alja, R KRG, K LIRS 23 P ) 23R DU 9 L0 4 FL A AN ER
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7E 500°C TS 2 /N, 453 1) S8 ke 5 BR824
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2.3. =L

I FH 4338 v T+ S5 8 (FE-SEM, SU70, Hitachi, Japan) F1i% 51 i - 5 4085 (FEI Tecnai F20), XH#E & I
WL HEATFRAE . SRF X BHERATHHX (XRD, D/max2600, Hitachi)F1# & 47 {X (TG/DTG, Diamond 6300,
America) X i A 22 2 AT R AE
2.4. SEERBENBESHE

i 50 mg Cos04 5 0.1 mL LB F/KIBEIHEE, SR KENRBEEBEW . KiRZEBRIE 60C T T
PR 12 /BT DA R AR E P . R S IR R G A5 B A B RE AT TS, AR S(80% N.
1 20% O)1E NS 54K . RIG RGIEERFFE 25°C +2°C . B S M B AR SABET TEhAR A, —
Ak, AR, WA, =2k, QR SRS HAEAS X AL BRI H AR Sk . SR IR
M P 8 SOA H AR SR (RO) AR A AR 0L 2= < (Ra) I A% JE 2% 1 FELBELLE (S = Rg/Ra BY, S = Ra/Rg). M B/ Pk &=
I 8] 52 SR 90% 14 e B BHLAS A4 BT 75 A IR 1] o
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Figure 1. Schematic diagram of double ligand Co-MOF synthesis
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Figure 2. (a) X-ray diffraction patterns of double ligand Co-MOF; (b) TG and DTG analyses of double ligand Co-MOF
[ 2. (a) WA K Co-MOF X SHLITHEE; (b) MECHF Co-MOF HERZ

il 2(a) WA RS ZE 2 JE ) XRD E&, MG HeT LLE HE3RATTH 2% I XU /& Co-MOF 5K/ PDF
80-1534 FANEIYXT N B IF, ToHE AL, FHIATKIE B W ELA Co-MOF 7E£4 it 500°C B ke ss o
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i

N Cos04, HEA RIUFHIAI S 1. [ 2(b) MR A E it 2215, B BRATRT DAE 215 & H 100%
AR 27%, LB T 63%, iR K IR B AL R TE 400°C FI| 500°C 2 (8], 33X AN Y R R ) i o s
NANEAR AR B . 7E 430°C R 500°C /N B A ELAC B S R /N, U8 BH IR TRLBE R i s i 2k Ll
B, o Sk I 3 AR IR 1) ARG (A0S 2 R R IR . O T L IR s, DRI ERAT]
R4 IR L € 4 500°C .

Figure 3. SEM images and TEM images of double ligand Co-MOF
[E 3. WEA Co-MOF 13 ER FniZ 57 Bl %

Kl 3(a)~(d) MR &AM R R R EE . B AT DUE HXUEL /A Co-MOF 2t 2 & U
%, KERZH 6um, MK 3d) T UE AR EAR AL, EARBORNRN £ AL S5 1 I T S A B 1
AlfE. K 3(c)H A N WU/ Co-MOF [1)iZ i MR (TEM), 7T BUE AT RLRAA —ik45t, TRIRAE
124 40 nm (1) /NJBURE o 1] 3(dl) o B4 PR A B 0 1 23 s S L R OB 1l A AT, A% (R EE R 0.248
nm, XJRiFE Cos304 f(311) MR .

3.2. SEEEEMR

Bl (@) feon 1A RIERE T AR RN = Z G ma 52, FoATTRT DUE BBt & U5 B i T v, o Y S B3
JER/INT S TE 200°C B WA Y. B 5, D 7.4 % o 5 DRIERAT A I BN 1 3 B AR, BRI IR R LR,
Wi AR s 4R R i, AR SARTEA LR T TR . DR 200°C 52 SONSHE TAEIREE, IS
MRARIIE IR BE R AT 1 4(b) NAUFERAR Co-MOF Xt 100 ppm = ZRZHIm KR 2k, B fER TR
MR LK RS TE], 43 30A 41s AT 22's, BB UACAA Co-MOF X = 2. Ji& fiy i o7 s . 5] 4(c) AR A4
Co-MOF X%} 100 ppm = ZJ&\Eh&MEHREIE, ElHEoR TALEESTE 200°C T, X 100 ppm ¥ TEA FEAN
PO AR AN E ), %A% AR 6 H BRI A A REE AR, R A RIFHIE S MR e,
WAL A& Co-MOF #£ 200°C ~3%f 100 ppm AR T HEAT IR, 40 & 4(d) s . AR = % e Rzt izt
T HAL S, RN = 2 B g .
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Figure 4. (a) The response values of the sensors to 100 ppm TEA at different temperature; (b) Response recovery curves of

composite materials to 100 ppm triethylamine at 200°C; (c) Repeatability of CosOs sensor; (d) The response values of the
sensors to 100 ppm different gases at 200°C

& 4. (a) TRELEE T EREEXT 100 ppm TEA BINIRE; (b) EAHFRIIT 100 ppm = ZBR7E 200°C T HIME Rz Pk & BhEk ;
(c) CosOs 15 REBRHIEE M ; (d) 200°CRHERLEEXT 100 ppm A [ES AR N E
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Figure 5. Schematic for the gas sensing mechanism of the Co3O4 sensor
[E 5. CosOs R AR S EHNIEE

HAT, A TR & RO R 2 IO R R A 2 R B S5 e AR T A LA, AT
SFHECEREARAL[11]. ARFTRER, Co30q i — it St A p U 4A, HL B AT TR 25X [RNHLER A
K5 7R, 24 CogOu FRFRAEA T, O 707 1] LA MR HRTE |, JFIE I 3 PRECE 71 e AL S
F(0). B, FERMXIEIIL 42X RAZ(HAL), SEUL RS BFLFEC. M5 N= SRR,
R ) T SRR I RS T USE, [T R AR A R R . T S IO, 45 HAL B
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Py, LA, XA AR AT LR SRR

0,(gas) —> O, (ads) @)

0,(ads)+2e” — 20~ (ads) (2)

(C,H,),N(gas) - (C,H,), N(ads) (3)

2(C,H,),N(ads)+ 430" (ads) —15H,0(gas) +12CO, (gas) + 2NO, (gas) + 43¢~ 4)

%, = LHEREAMN COz2, NO2 AT H20.

WUEE A Co-MOF 5 ¥ R BUR AT BE VA B AR (AR S5 AN 32 & I FLER, BB it 12
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AR FH 18] B () K A s B B AL 1) 5 VA 4% T L4 Co-MOF, &t XRD, TG, SEM, TEM %
HAR, b TAPR SRR R, EB T AR R & . A EHE 200°C X 100 ppm = Z i A B
KEN T4 5%, HHEBOVPE ISR Z R, 270000 41 s f1 22 s, BEAMZARLG = 2 AR A G
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