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» Extremely large surface } different gas molecules
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Importance of Reduced Graphene Oxide (RGO)
» Highly tunable Physical, chemical and Electronic property

» High Mobility Fast electron transport
» Abundant Defect states Facilitating gas interaction
» Low temperature based gas sensor
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Motivation for developing 2D ZnO/RGO
nanosheet structure
Present work is motivated to develop Hybrid device of
ég'f«?f‘_@tw@e A A A D

RGO/ZnO nanosheets based near room temperature .. 7 E
gas Sensor Device structure : . Flg 3: FESEM images (top view) of the hybnd structure . ; S
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| Ia= Current in air
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| » ZnO nanosheet formation by Hydrothermal method with the
electrolyte of 0.4 g of Zn(NO,),.4H,0 and 80 ml H,0 for 40
mins of continuous stirring F.
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» 8 ml of 2M NaOH a queous solution was introduced dro o i :.g Fig.7 (a-b) : (a) Variation of response magnitude for different concentrations of ethanol at

wise into the solution under stirring, resulting in a white e e optlmum temperature 60 °C (b) Ratio of current (1./1,) in presence of different concentration of

aqueous solution, which was then transferred intof I = o ethano| and air, as a function of voltages

Teflon-line stainless steel autoclave for 5-6 hours at90°C| g -~ = 2 ds e

- D ZnO/RGO . SENSING MECHANISM

> Annealed at 1500(: for 1-30 hours , : ;. ‘ ,‘ j ; : : ' ' / gﬁ%ﬂﬁ‘“ﬁ%&mﬂweﬂsﬁﬁﬂﬁ}mﬂweﬂsﬁﬁﬂﬁ}hﬂ%eﬂsﬁﬁ%ﬁi@meﬂsﬁﬁw» Lo
» RGO is prepared by 0.5 mg/ml aquous GO solution .. 1000 2000 3000
> Electro-deposition for 100 minutes with 20 V bias .. BI nd I n g E nergy (EV)
» Dried in N, jet and heated at 50°C in a temperature controlled | . o
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band in rGO-ZnO I qVs (methanol
confirms the wurtzite crystal BE vethanol) [
phase of ZnO and also | no
confirms that the presence of ¢ .
rGO does not alter the§
structural properties of the

ZnO NSs.
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GO/ZnO Ns hybrld structure offered potentlal gas ﬁvg."v
sensmg characteristics due to Hybridization of two sensmg*‘f*

1 S ~f
@"1% element viz. ZnO nanosheet and RGO in synergistic fashion. | ﬁﬁ*““
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. Paved the path for future gas sensor device with:
] Very fast response time %ﬁ
[ High sensitivity

i e
J Low temperature detection capability .
1020 1%2I1;;| 103;@ %(r)‘?éS 1040 1045 1050 OLow ppm detection

e T RS T A S P e ﬁewﬁem FERRE T (JHigh response magnitude
Fg5 High resolutlon XI?S spectra (Zn2p3/2 arrd Z"2P1/z) from 1020 eV - 1050meV - B @ (zZnO NSs radially offers higher amount of
- R R G A DA b AR e %ﬁ' ﬂ’g‘ .;i_ adsorption/desorption sites (large surface to volume ratio).
| ‘(‘ SRl e Zn Zp core-level XPS spectrums of ‘%5'_}? (JRGO increases the carrier transport from the gas-interaction sites, ﬁ
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FTD glass SUbStrate JRGO also acts as a highly efficient (due to high mObI|Ity)*“

conductlng support between the nanosheets: Improved response %
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