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Abstract

This research studies the fabrication of graphene /gold nanoparticles (AuNPs) hybrid materials by a facile
method. To incorporate AuNPs on to graphene, graphene colloidal solution and gold chloride tetrahydrate with various
concentration of 1, 4, 8, 40 and 80 weight percent were mixed and stirred overnight at ambient temperature for 24
hours and further reduced with Sodium borohydride. To study the catalytic activity of graphene / AuNPs hybrid
materials, the obtained products were subjected to test for the formaldehyde degradation using UV- visible
spectroscopy. The study illustrates that graphene / AuNPs hybrid material (8 wt% AuNPs) at pH 10 shows catalytic
activities for formaldehyde degradation around 36 percent while the catalytic activities of graphene / AuNPs hybrid
materials with 40 and 80 wt% of AuNPs reach more than 80 percent. The obtained products of graphene / AuNPs

hybrid materials could be applied as catalyst for the degradation of Formaldehyde in solutions / fluids.
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A1319 1 LEAIANNTUTUYDINDTUIAA bad LRI B AN BN LA AT NITEA AV BINDTUAA bIAARAINTT
Lﬁuﬂaaﬂwﬁmaa’i’a@mﬂwauLmsﬂmmzagmﬂwaamTuﬁmmLqTaJﬂleaaag,mﬂmamTu 1 1Wasidud lassinniin

NNLTE 9 (MINaaadrigl 5 a)

AN aTwadY Sauazvas Souazvas
R, yasasaanlan Wasunadlas Wasaunadlas
TunsiraRNda Awdsluasazans  Memsaateaall
Graphene:AuNPs 1% (pH 2.0) 7.890 + 0.020 78.90 + 0.20 21.10
Graphene:AuNPs 1% (pH 4.0) 7.724 £ 0.027 77.24 £ 0.27 22.76
Graphene:AuNPs 1% (pH 6.0) 7.492 £ 0.011 74.92 £ 0.11 25.08
Graphene:AuNPs 1% (pH 7.0) 7.469 = 0.004 74.69 = 0.04 25.31
Graphene:AuNPs 1% (pH 8.0) 7.556 + 0.006 75.56 + 0.06 24.44
Graphene:AuNPs 1% (pH 10.0) 7.546 + 0.014 75.46 + 0.14 24.54
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T yasnasuaflan Wasnadlas Wasnadlas
TunnorainLaN mwndaluasazany  Atdansaateaa bl
Graphene:AuNPs 4% (pH 2.0) 6.935 + 0.010 69.35 + 0.10 30.65
Graphene:AuNPs 4% (pH 4.0) 7.104 £ 0.021 71.04 £ 0.21 28.96
Graphene:AuNPs 4% (pH 6.0) 7.205 + 0.007 72.05 £ 0.07 27.95
Graphene:AuNPs 4% (pH 7.0) 7.416 + 0.006 74.16 £ 0.06 25.84
Graphene:AuNPs 4% (pH 8.0) 7.264 + 0.015 7264 £ 0.15 27.36
Graphene:AuNPs 4% (pH 10.0) 7.230 £ 0.011 72.30 £ 0.15 27.70
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NNLTE 9 (MINaaadriel 5 a3)

' [V A [ [y
AT NI UIRAY Soaazvas Soaazvas
A0819 pasasnanlaa Nasuianbaa Nasnanlaa
TunnoraintaN fwaalwasazaiy  Atdansaataaa bl
Graphene:AuNPs 40% (pH 10.0) 1.862 + 0.017 18.62 £ 0.17 81.38
Graphene:AuNPs 80% (pH 10.0) 1.236 + 0.026 12.36 £ 0.26 87.64
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e aTwadY Souazvas Souazvas
#2819 yasnasnIan laa Wasuadlas Wasuadlas
TunsiraRnda Awdeluasazans  MnemsEatgaall
Graphene:AuNPs 8% (pH 2.0) 7.164 £ 0.049 71.64 £ 0.49 28.36
Graphene:AuNPs 8% (pH 4.0) 6.911 £ 0.011 69.11 £ 0.11 30.89
Graphene:AuNPs 8% (pH 6.0) 7.728 £ 0.018 77.28 £ 0.18 22.72
Graphene:AuNPs 8% (pH 7.0) 6.587 £ 0.013 65.87 £ 0.13 34.13
Graphene:AuNPs 8% (pH 8.0) 7.459 = 0.007 74.59 = 0.07 25.41
Graphene:AuNPs 8% (pH 10.0) 6.380 = 0.008 63.80 £ 0.08 36.20
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