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Abstract: Based on the various functional groups of graphite oxide, the influence of reduction temperature on
structures and humidity sensitivity of graphite oxide has been studied. High oxidized graphene oxide samples
prepared by modified Hummers method were reduced at different temperature. And the humidity sensors were
made with the reduction products. Functional groups and structures changes of the experiment process samples
were carried out by FTIR, XRD and Raman spectrum. The results show that functional groups of -OH, epoxy
group, C=0 and COOH were combined with the structure layer of carbon atoms during oxidation process. And the
basal spacing of graphite oxide is about 0.908 4 nm. As the increase of reduction temperature, functional groups
were gradually thermal decomposition and the graphitization area gradually restored, but the relative sizes were
decreased and the defects were increased. Furthermore, the basal spacing of graphite oxide was decreased from
0.908 4 nm to 0.450 1 nm along the ¢ axis. The resistances of the graphite oxide thin film were decreased from
10.32 MQ to 41.1 Q. In the relative humidity of 11.3%~93.6%, the resistance of the graphite oxide thin film
humidity elements was significantly reduced with increasing of humidity. The higher of the reduction degree was,

the longer of element’s response time was and the shorter of the element’s desorption time was. The graphite
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oxide film humidity element of 150 °C reduction was the best humidity sensitive performance.

Key words: reduction temperature; graphite oxide; functional groups; structure; humidity-sensitive properties and mechanism
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Fig.1 FTIR spectra of the graphite (G) and the graphite
oxide of different temperature reduction samples
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of different temperature reduction samples GO-¢
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temperature reduction samples GO-¢
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Table 1 Raman parameters of the graphite oxide of different temperature reduction samples GO-¢

D-band / em™ G-band / em™
Sample L1 L,/ nm
Raman shift FWHM Raman shift FWHM
GO-40 1353 123 1592 94 1.10 3.996
GO-100 1348 136 1588 97 1.20 3.662
GO-150 1353 156 1588 107 1.46 3.022
G0O-200 1353 159 1589 91 1.81 2.436
G0-250 1353 165 1589 110 2.23 1.970
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Fig.4 Structural change model of graphite oxide and reduction products in oxidation and thermal reduction process
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Table 2 Resistances (R,) and the humidity hysteresis (H) of samples S-GO-¢

Sample S-GO-40 S-GO-100 S-GO-150 S-G0O-200 S-G0O-250
Ry / MQ 10.32 10.30 1.15 1.12 4.11x10™
H /% 30.22 24.17 9.84 13.74 —
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171 (1% P BEL I P 35 08 32 110 384 o dd 500/ 5 30 D I R
e, T A e I B [ B R B B DR e 150 °CH
I i A A A A B v I OOT 1 1 F BEL S R A
RO B2k G 2R i by R 58 BRF BsF ] A et iy /S
HA AR EERE

(3) 7 FTIR XRD Il Raman & 1IF 53 #7 /9 3 fith
I T TR B T R ARk A AR R R

PP A AR R Xk fige e Il JEE ) AR AL A 2R
W I B RE A A5 Al KRR AR RE AR A 1
Ml YL AR RGN SR B R AT o A S

S E3HK .
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