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Abstract: Organic compounds can be used as additives to regulate the morphology and structure of materials in the
process of nanomaterial synthesis, thereby affecting the catalytic and electrochemical properties of the materials. In
this paper, the nanomaterial Co;O4 was synthesized by hydrothermal method using disodium ethylenediamine
tetraacetate (EDTA-2Na) as the additives and cobalt acetate as the cobalt source, and its structure and gas sensing
properties were measured. The relationship between structure and gas sensitive properties was studied, and the
mechanism of EDTA-2Na in the synthesis of materials was discussed. The results show that the complex formed by
Co”" and EDTA” regulates the growth direction of Co;0, nuclei to generate the hexagonal nanosheets of Co;0,
with a side length of about 50 nm and a mesoporous structure. The response values of gas sensors fabricated by the
C0;04 nanomaterials to 100x10°° toluene and 100x10"° acetone are approximately 104 at 205 “C and 70 at 225 C,
respectively. The high response of the gas sensor to volatile organic compounds (VOCs) is attributed to a large
number of defects on the surface of Co;0, synthesized by EDTA-2Na, which improve the adsorbed oxygen content.

In addition, the mesoporous structure and large specific surface area are conducive to the adsorption, surface reac-
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tion and diffusion of VOCs. In this study, an effective method is proposed to obtain a highly responsive VOCs gas

sensor by adding EDTA-2Na to synthesize Co;0, nanomaterials.
Key words: Co;0,; EDTA-2Na; hydrothermal; VOCs gas sensing
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Fig. 3 TG-DSC curves of the obtained precursors Co;04-E (a)
and CO304-N (b)
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Table 1 Structural performance parameters of the samples

BET surface Average pore Mean crystal size

Sample area/(m>g ") diameter/nm  of Co;04/nm
C0304-E-450 57.84 11.18 15.7
C0304-450 42.63 10.60 19.9
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Fig. 6 Typical SEM, TEM and HRTEM images of
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Yellow ovals indicate the defects
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Table 2 Properties of various additive assisted synthesis Co;04 semiconductor sensors
Addtive Gases Concentration/x10®  Temperature/'C  Response  Detection limit/x10° Ref.
None H,S 100 300 4 1 [13]
None n-butanol 1000 100 900 ~50 [14]
C¢HsNa;0,2H,0 Acetone 1000 111 36.5 20 [17]
CH;COOH Acetone 100 160 6.1 5 [18]
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