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ABSTRACT
The purposes of this study were to develop and characterize nano-ink for oreanophosphorus
pesticide residue detection. Pesticides are widely applied in agriculture to control quality and
limit weeds and pests to meet consumer demands. However, abuse of pesticides may lead to
pesticide residue in food and the environment, damaging the health of humans and animals.
In this study, The nano-ink was mainly fabricated by silicon carbide, multi-walled carbon
nanotubes, synthesized silver nanoparticles was synthesized by green method with corn
starch (Co-S) in ratio of 1:1:0 1:1:0.5 1:1:1 and 1:1:2 and a layer of chitosan acting as a fixing
glue to stabilize this nano-ink which were used in working electrode and investigated by X-ray
diffraction (XRD), Raman spectroscopy and scanning electron microscope (SEM). The results of
the experiment, it was found the application of silver nanoparticles in this work resulted in
better electrical conductivity than before the addition of silver nanoparticles and the ratio of
silver nanoparticles will affect the electrical conductivity as well. Furthermore, the resulting
manufacturing process did not require high temperatures, complex processes or did not harm

vegetables in process and can be used to detect pesticide residues effectively.

Keywords : Nano-ink / Multi-walled Carbon Nanotubes / Silicon Carbide /

Silver Nanoparticles / Pesticide Residuals
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(@) MWCNTSs : SiC : Cs (25mg) (b) MWCNTSs : SiC :Cs (50mg)
1:1:1 1:1:1

(c) MWCNTSs : SiC : AgNPs (d) MWCNTSs : SiC : AgNPs (e) MWCNTSs : SiC : AgNPs
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1:1:05:1 1:1:1:1 1:1:2:2
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s0fiAndi wut Aifidsens 5000 e duniuien lifisesusnvesdeans uazit 19 vos
oumewilududuamei lutium 25Tadnsy fanusuainnnd Alesu duiinlaana 125-500
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79819
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Famouanslud eynAuluRuduaTIey waylalagu
Annevidnuazvemiinuluuszivgiemaiia XRD famil 3 uansadnasi XRD ve4 (a)

MWCNTSs:SIC 1:1 -Cs 25mg,(lb) MWCNTs:SiC:AgNPs 1:1:0.5 -Cs 50mg,(c) MWCNTSs:SiC:AgNPs 1:1:1
-Cs 25mg wag (d) MWCNTs:SIC:AgNPs 1:1:1 -Cs 50mg suansu XRD uansatunaiuuns MWCNTs
Jutnefianine Tugae 20 910 20° f 30° losanlaseadrandnues AeNPs Sawnmsu XRD fiaud
wazdusnnnd warazuaninsanadlunnd 3b 3c uar 3d WWeddmau oswmninsifiniuves
AgNPs Lasuansiagl 20 = 38.21°, 44.42° LAy 64.55° @pandastuszuU (111), (200) wag (220)
(Faced centered cubic (FCQ)) IﬂEJLﬁuﬁwmzLawwmaﬂaqmﬂuﬂu%ana% (Verma, et al., 2021) uay
mserzilasaaiislinanafeinies Raman spectroscopy Wunsfnwmsiinnzideunniosuas
HANVEI MWCNTS §an1nii 4 uansaiunaiusnunuees a) Pure MWCNTS b) Pure SIC c) AgNPs-Corn
d) MWCNTSs-SIC-Cs Uag ) MWCNTs-SIC-AgNPs-Cs Ingaguaninistiaiivesiusy C-C ludag
ol ViliAnanau@iGond G-band Faazuanininifalauslawdu sp? Ine G band uanad
mLASEATIRRINLSIBLenTinsEdelaswEs e waieadasueuuluiing uwau G ezt
fiuszanas 1580 cm® duwau D 7idananuil Uszanas 1350 et iaannnnsithiifussdevves

lassasnaansueu wasdyayas 2D agiiuszann 2700 cm™ (Biry, El & lovu, H., 2018) 9znukay

miueu D wae G whiu urlinufirvesdaneunslus (790 uay 970 cm™) iflesanmsnsuidauas
YoeASUUITgINTIITARDUASlUARE1aToY 10 Wi Fsmsnszidsveseiveufifinqudynnnves
Famouaslus (Zhang et al, 2017) ndsaniinisld AgNPs axifiudisuau D waz G Tilanudud dlo
iutunnd ad iesannsiedeunnsadinensduiusening AgNPs fu MWCNTSs axuandliidiu

fansilegvesianaeulndn AgNPs dzuansiineg? agil 1292, uag 1544 cm™ ilpsannsdunuudn

o
o

C=0 voengumIsuanTany dnsauasuazliauuns Uoshi, N., Jain, N., Pathak, A, Singh, J.,
Prasad, R, & Upadhyaya, C. P., 2018) uanainfidlaiilalagnuduvihuiisesiedaiioadasusu-
wluihy asfinsfiundsnudmsumsdunazaviiulainfnnisidourowaudyus iy

(Verma, D., et al., 2021)
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4. mynresiasRdaadinihvesdalnilldng
mseseiauiimslifiaivesdaliissiususeneudae fafeadasueuuluiioy,
Fameumslud syneunluiudunsizi uazlalaeu felniesdiiasiziuss PalmsSens BY feimaia
lgmdnTaaunuum3 (Cyclic voltammetry: CV)

i 5 umsiienesiaudinaiivihvestalwihUssiuiuszneude Safiead
AsvsuLILIaY, Fampuaslussnsidiu 1:1 uaglalaenu 915 Mw = 125-500 kDa (Medium) 50
fadn3u wag 500-900 kDa (High) 25 fadnsu waz 50 AaansU MUEIAU LazNaLaTazaudlaning
ladt \uansavaetudrasunnduiulooouls uazdsnaliimahliildfunty sswiddnunadon
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NEan1sAaeInIessuniinuiIlulsERvgaInganauaslus/dameadasuanunluiiag/
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