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Abstract: Graphene oxide (GOs) aqueous dispersions with different content of oxygen-containing
functional groups were prepared by changing the amount of oxidant KMnO,. And the graphene oxide
film prepared by spin coating method. The type and content of the functional groups, spectral
characteristic were implemented by XRD, FTIR, XPS. NHj sensitivity is tested by WS-30A gas
sensing system. The result shows that graphite oxide contains oxygen functional groups such as
hydroxyl group (—OH), epoxy group (—CH(O)CH—) and so on.The relative content of—OH in GOs
increases first and then decreases with the increase of KMnO, content. The relative content of—OH is
the highest when m(KMnOy) : m(Graphite)=3 : 1. The sensitivity of different degrees of oxidation
GOs gas sensors to NHj is positively correlated with the relative content of —OH. When the relative
content of —OH in GOs is 43.75%, the maximum sensitivity of gas sensor to NH; with volume fraction
of 0.008% is up to 78%, and the gas sensor exhibits good stability and repeatability, the minimum error
of repeatability is 3.1%. There are two mechanisms for the response of GOs to NH; molecules: the
ionic conductance mechanism of NH; molecules entering GOs interlayer water molecules after
hydrolysis to form NH," ions; the charge transfer mechanism of hydrogen bonds formed by oxygen
functional groups on the GOs structure layer after adsorbing NH; molecules.
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Fig.3 FTIR patterns of GOs with different oxidation degree
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Fig. 5 Dynamic resistance change (a~e) and time-sensitivity response recovery curve(f) of GOs with different degree of oxidation
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Fig. 9 Schematic diagram of the adsorption process of NH; on the edge or surface of GOs

R, % NH; 25 GOs #filft, NH; 2]
A GOs WK 43, JF 7242 NH; + H,O = NH, +
OH i, Wiy OH 5K (1), (2) Hiy
H;0"(HOYRWIE K H,0, FHalin (1) fl (2)
A AT, VRIS 3 S50 GOs K4 T ) NH;
Fraesam, Stk (K 8); 4 NH; 415 GOs
Befhit, 235 GOs 4544 )2 P ekl % b AR oK i 1)
—COOH HI—OH 7= A= S HE W, NH; /E 0 45 1k
A—COOH Hl—OH #&fti 1, X[FFEIHEHR T GOs
HSEME (E9),

W NH; 4375 GOs 1—CH(O)CH—&f, C=0
efist, T RESTE AU, (HXFHE LT NH; 4
TNE R 321k, 5 1E GOs Joff L BH A in
(K 9), i F—CHO)CH—& C=0 5 NH; /2=
&) () & A RE /N T—COOH HI—OH 5 NH; 70 1
2 A ) SRR RER, NI, fF—CH(O)CH—1{, C—0
SR T—COOH Ml—OH F®MANT, A4
FEHE GOs oL BHBE M B4 .

B GOs S ALFERE B3E N, A BEEMEEANS
AEBERIE I, ~ B, Wik, GOs Joffk:
i RS G FRLBEL IS s ol TR R B B i, &
AUEREA T R, BOR B NH; 43+ 5 % L R A8
R TTERE /N s BEEAL R EE A B I, 45 )&—OH
FrE RN, X SR AR A TR EA B G s (R
— AN GOs AALTERE, 5P T il C—OH
P E 4k H—CH(O)CH—, C—OH X5 1y 5
W NH; 43 F J5 R ek, i1 5 ke R
R P A

3 #ig

(1) GOs FEmMM S EHREBI BEA W R ER,
—CH(O)CH—HI—COOH i ¥ 75 48 Ak 78 B 8 i 1Y
GOs-4, GOs-5 FEfhH, —OH FIXt 8 b L7
e EwN, M m (KMnO,) tm (fA5&)
=3 : 1 i}, GOs —OH HIX} & fiw & , i85 43.75%.

(2 VR [AAE AL TR BE By GOs ST % NH, (9 R

R 5 H—OH AT & i e AR S PE iz (] B
—OH A B 4a 50, S B ] ) fifi—OH. AH
Xif 2 B Y g

(3)—OH % NH; B Rk, —OH
XAt (GOs-3), NH; SUsi g ik 81 it
BRI AR50 0.008% 1 NH; i K R % N 78%,
HEABGREEMESE, EEMHIREN 3.1%.

(4)GOs XF NH; 43 {0 7 4776 B Fp AL - NH,
I FiEA GOs |2 0K 43 F )2 5 K T8 i NH, 9 5
FHSHLE; GOs 452 & A B REHAI X NH; 701
W FF I %) B A7 A RS AL o

(5) BFIM GOs B RIF Ay Mrkae, nlscsl
X NH; BA R, & —Fhi 1 B K5 NH;
RGBSR

S 30k :

[1]  Zhou X, Wang X, Wang B, et al. Preparation, characterization and
NHjs-sensing  properties of reduced graphene oxide/copper
phthalocyanine hybrid material[J]. Sensors & Actuators B Chemical,
2014, 193(3): 340-3438.

[2]  Tai Huiling (KXE#%), Preparation and NH; gas-sensing characteristic
research of conducting polymer nanocomposite thin films[D].
Chengdu: University of Electronic Science and Technology of
China(FE FRHE K #), 2008.

[3] Wang T, Huang D, Yang Z, et al. A review on graphene-based gas/vapor
sensors with unique properties and potential applications[J].
Nano-Micro Letters, 2016, 8(2): 95-119.

[4]  Huang Y, Wieck L, Tao S. Development and evaluation of optical
fiber NHj, sensors for application in air quality monitoring[J].
Atmospheric Environment, 2013, 66(2): 1-7.

[5] Comini E, Baratto C, Concina I, et al. Metal oxide nanoscience and
nanotechnology for chemical sensors[J]. Sensors & Actuators B
Chemical, 2013, 179(2): 3-20.

[6] Kadhim I H, Hassan H A, Abdullah Q N. Hydrogen gas sensor based
on nanocrystalline SnO, thin film grown on bare Si substrates[J].
Nano-Micro Letters, 2016, 8(1): 20-28.

[71  Wisser F M, Grothe J, Kaskel S. Nanoporous polymers as highly
sensitive functional material in chemiresistive gas sensors[J]. Sensors
& Actuators B Chemical, 2016, 223: 166-171.

[8]  Hou Ruonan (f## %), Peng Tongjiang (3£[77T.), Sun Hongjuan (¥
Z148), et al. Gas sensing property of graphene oxide and its thermal
reduction products on CH, and H, gases[J]. Journal of Functional
Materials (JIfiE#HEL), 2015, 1(16): 16079-16085.

(F#% 436 W)



