AHOTANA

XeMOpe3uCTUBHUN CEHCOP CIPKOBOIHIO HA OCHOBI JIETOBAHOI0 rpadeHy

[IpencraBnenuii BUCOKOUYTIMBUI Ta CEJIEKTUBHUIA CEHCOpP CIPKOBOJHIO Ha OCHOBI
rpadeny. Cencop OyB 3poOJieHMH NPOCTUM HUISIXOM, IO BKJIIOYAE Yy cede JIeKopalito
rpadeHy CplOHMMH HAHOYACTMHKAMHM METOJOM XIMIYHOTO OCaJUKEHHS JJI1 TOro 1100
3HAYHO MIABUIIMTH TpOayKTUBHICTH H2S ra3zoBoro narumka. JleryBaHHsS MeTaliuHUM
cpibsiom rpadeHy, BUPOIICHOTO 3 Ta30BOi (a3u OyJIo AOCITHYTO 3aHYPEHHSIM B BOJHUM
nerytounii pozunH AgNO3 ta Fe(NO3)3 npu nepeminryBanHi, 10 MpU3BEI0 10 aacopOiii
rpaeHOM HaHOYACTHMHOK cpi0dja Ta 3apsypKeHux AoMimok. Lle meraneBe seryBaHHA
Cpi10JIOM IPU3BEJIO 0 aJanTallli eJIeKTPOHHUX BJIACTUBOCTEN rpadeHy 1 BiH MOKa3aB pi3Ky
3MiHY MUTOMOTO OTOPY MpH HasiBHOCTI H2S ra3y y mopiBHSHHI 3 HEJIETOBAaHUMU 3pa3KaMu.

BrnactuBocti gerektyBanHs H2S ra3zy neroBanuM TpadeHOM CHCTEMaTHYHO
JOCIIIKYBAJIKUCh, III00 BUSBUTH CTPYKTYPH1, MOP(OJIOTTYHI Ta KOMIO3HUIIHI BIAaCTHBOCTI
3pa3KiB, BUKOPUCTOBYIOYHM aHATITUYHI 1HCTPYMEHTH, Taki K JTudpaxiiiiHa peHTTeHIBChKa
CIEKTPOCKOMIS, MPOCBIYYBaJIbHA €JIEKTPOHHA MIKPOCKOIIS,, CKAaHyl4Ya EJIEKTPOHHA
MIKpPOCKOIIiS Ta PEHTTeHIBChKA (DOTOEIEKTPOHHA CIIEKTPOCKOTIIS.

JleroBanuii rpadeH 31aTeH IETEKTYBATH T'a3 CIPKOBOJHIO BUOIPKOBO Ta MOBTOPHO, 3
Mexero BUsBIEHHS ~ 100 4acTHHOK Ha MUTbApJ, MPOTAroM 6 XB. MexaH13M, 3a J0IOMOT 00
SKOTO JIaTYMK B1IYyBa€ HASBHICTh ra3y 3aCHOBaHUN Ha 3MiHI IIIJILHOCTI HOCIIB 3apsay B
TOM 4Yac SIK 3 TMOBEPXHI CEHCOPY JO0AA0ThCs ab0 BiAHIMAIOTHCA HOCII 3apsay Mij yac
BILTUBY CiPKOBOJIHIO.

KimrouoBi cnoBa: ['paden, xeMope3ucTUBHMI JHaTyuK, Tpa@eHOBUN HaTUUK

CIPKOBO/IHIO, JIETYBaHHS I'padeHy, JIeTyBaHHS HAaHOYACTHHKAaMU cpi0Jia



Abstract

“Highly sensitive chemiresistive H,S gas sensor based on graphene decorated with Ag

nanoparticles and charged impurities”

Chemiresistive sensors based on the materials which change its electrical properties
because of the changing of the nearby chemical environment. This class of chemical
sensors rely on direct chemical interaction between analyte and the sensing material. The
chemical interaction between the sensing material and the analyte can be by covalent
bonding, hydrogen bonding, or molecular recognition. Several different types of materials
have chemiresistive properties: conductive polymers, metal oxide semiconductors, and
nanomaterials like graphene, nanotubes and nanoparticles.

A typical chemiresistor consists of a sensing material that bridges the gap between
two electrodes or coats a set of interdigitated electrodes. Thus, the resistance between the
electrodes can be easily measured. The sensing material has an inherent resistance that can
be modulated by the presence or absence of the analyte. During exposure, analytes interact
with the sensing material. These interactions cause changes in the material’s resistance. In
chemiresistors, the resistance changes are proportional to the amount of analyte present.
This allows to measure the amount of analyte present.

Herein, we report a highly sensitive and selective H,S gas sensor based on graphene
decorated with Ag nanoparticles (AgNPs) and charged impurities fabricated using a simple
wet chemical method. Doping of chemical vapor deposition—grown graphene was achieved
by 4 min immersion in an aqueous solution of AgNOs/Fe(NO3); followed by decoration
with adsorbed AgNPs and charged impurities. The above AgNPs were formed by
reduction of Ag" ions, since the Ag*/Ag° reduction potential is higher than that of Fe**/Fe’.

The above treatment changed the electronic properties of graphene, achieving a

dramatic resistivity change in the presence of H,S gas by generating surface sites for its



adsorption and dissociation and thus allowing real time H,S level monitoring at ambient
temperature with an immediate response.

Doped graphene was demonstrated to selectively and repeatedly sense H,S gas
within 6 min, with the limit of detection being below 100 ppb. The corresponding
mechanism is thought to feature a charge carrier density change or graphene to adsorbate
charge transfer, with the sensor surface trapping or releasing electrons upon exposure to

H,S gas.
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