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Pengaruh Grafit Terkelupas pada Sifat-Sifat Pengesan Ammonia yang Didasarkan 

pada Kitosan/PVA 

ABSTRAK 

Kitosan telah digunakan sebagai bahan pengesan untuk aplikasi pengesanan gas. Untuk 

mengukuhkan sifat-sifat kitosan sebagai bahan pengesan, kitosan (CS) telah diadun 

dengan polivinil alcohol (PVA) dan ditambahkan grafit terkelupas (EG). Kitosan filem, 

CS/PVA filem dan CS/PVA/EG filem telah dikaji untuk tujuan pencirian kesan EG ke 

atas microstruktur dan sifat elektrik daripada gabungan filem tersebut. Filem komposit 

disediakan dengan kaedah penuangan untuk tujuan pencirian. Ujikaji pencirian telah 

dibuat menggunakan alatan Spektrofotometer Ultra Lembayung-Nampak (UV-VIS), 

Probe Empat Titik (Ujian Kekonduksian), Pembelauan X-Ray (XRD), Mikroskop 

Elektron Pengimbas (FESEM) and Spektroskopi Infra-Merah (FTIR). Kitosan dengan 

kepekatan 1.75 (w/v) % telah diadun dengan polivinil alkohol (PVA) dengan kepekatan 

5.00 (v/v) % dan dicampur dengan nisbah 95:5 ml dan ditambah dengan grafit 

terkelupas (EG). Keputusan menunjukkan penambahan EG dengan kepekatan 0.8 (w/v) 

% memberikan kekonduksian yang tertinggi dalam CS/PVA/EG filem.Filem 

CS/PVA/EG filem pengesan telah menjalani pembentukan di atas elektrod bersalut 

emas dengan menggunakan teknik pemendapan elektokimia untuk membentuk bahan 

pengesan untuk mengesan kehadiran gas.  Kesimpulan telah dibuat bahawa masa 

pemendapan elektrokimia 6 minit dan voltan pemendapan elektrokimia 2.5 voltan 

adalah parameter terbaik untuk membentuk filem pengesan. Tahap terbaik ciri-ciri 

pengesan telah dapat dikenalpasti bahawa kitosan dengan kepekatan 1.75 (w/v) %, 

CS/PVA bernisbah 95:5 ml dengan kepekatan PVA (5.00 (v/v) %) dan EG dengan 

kepekatan 0.8 (w/v)% dengan mendedahkan filem pengesan ke atas udara basah. 

Parameter ini telah digunakan untuk membentuk filem pengesan untuk diujikaji dengan 

mendedahkan filem pengesan ke atas gas ammonia. Kitosan filem pengesan dan 

CS/PVA/EG filem pengesan telah didedahkan kepada gas ammonia dengan kepekatan 

yang berlainan seperti 10 ppm, 20 ppm, 30 ppm, 40 ppm dan 50 ppm untuk 

mengenalpasti tahap tindak balas daripada Kitosan filem pengesan dan CS/PVA/EG 

filem pengesan. Keputusan ujikaji elektrik telah menunjukkan bahawa Kitosan filem 

pengesan dan CS/PVA/EG filem pengesan teleh memberi tindak balas yang meningkat 

selaras dengan meningkatnya kepekatan gas ammonia. Kedua-dua filem pengesan telah 

menunjukkan ciri-ciri  yang baik, stabil, kebolehupayaan untuk menghasilkan tindak 

balas yang sekata dan kebolehupayaan untuk kembali kepada tindak balas yang 

terendah, sensitive. CS/PVA/EG filem pengesan telah memberikan nilai tindak balas 

yang tinggi berbanding dengan kitosan filem pengesan sepanjang terdedahnya filem 

pengesan ke atas gas ammonia. Selain itu, CS/PVA/EG filem pengesan telah 

menunjukkan kebolehupayaan untuk membezakan nilai tindak balas sepanjang 

didedahkan dengan gas lain seperti gas hexanal. 
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The Influence of Exfoliated Graphite on Sensing Properties of Chitosan/PVA 

Based Ammonia Sensor 

 

ABSTRACT 

Chitosan was used as a sensing material for gas sensing applications. In order to nurture 

the chitosan properties as a sensing material, chitosan (CS) was blended with polyvinyl 

alcohol (PVA) and filled with exfoliated graphite (EG). The chitosan films, CS/PVA 

films and CS/PVA/EG films were characterized to study the effect of EG on 

microstructure and electrical properties of the composites films. The films casting 

method has been used to characterize the composite films. The characterization analysis 

was done using Ultra Violet-Visible (UV-VIS), Four Point Probe (Conductivity testing), 

X-Ray Diffraction (XRD), Fourier Electron Scanning Electron Microscopy (FESEM) 

and Fourier Transform Infrared Spectroscopy (FTIR). Chitosan with concentration 1.75 

(w/v) % was blended with polyvinyl alcohol (PVA) with concentration 5.00 (v/v) % of 

ratio 95:5 ml and filled with exfoliated graphite (EG). The results showed that the 

addition of EG with concentration of 0.8 (w/v) % gives the highest conductivity value 

of CS/PVA/EG films. The CS/PVA/EG films sensor was deposited on the gold pattern 

electrode by using electrochemical deposition technique to fabricate the sensor for the 

ammonia detection. The best electrochemical deposition time and deposition voltage in 

this study were 6 minutes and 2.5 voltage to fabricate the films sensor. The optimum 

sensing properties were obtained with CS concentration of 1.75 (w/v) %, CS/PVA ratio 

of 95:5 ml with PVA concentration of 5.00 (v/v) % and EG concentration of 0.8 (w/v) 

% upon exposure to wet air. This parameter of CS films sensor and CS/PVA/EG films 

sensor was used to fabricate the films sensor to test upon exposure of ammonia gas. The 

CS film sensor and CS/PVA/EG film sensors were exposed to ammonia with different 

concentration i.e. 10 ppm, 20 ppm, 30 ppm, 40 ppm and 50 ppm to examine the sensing 

properties of the CS film sensor and CS/PVA/EG film sensors. The electrical results 

showed that the CS film sensor and CS/PVA/EG film sensors showed the increasing 

response value as the concentration of ammonia increases. Both sensors exhibit good 

response, stability, repeatability, recovery, sensitivity and selectivity during exposure to 

ammonia. CS/PVA/EG films sensor yield highest response compared to CS films 

sensors towards exposure of ammonia gas. In addition, CS/PVA/EG films sensor was 

selective towards exposure of different analyte such as hexanal. 
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CHAPTER 1 

 

INTRODUCTION 

 

 

 

 

 

 

 

1.1 Research Background 

The detection of volatile compounds and pollutants gases is important to ensure 

the safety of mankind. The emission of volatile compounds and pollutant gases need to 

be controlled in order to concern by the harmful effects to health of humans. This 

harmful gas was mainly produced by industrial processes, engines combustion, 

transportations, manufacturing of fertilizers and etc (Wales et al., 2016). Volatile 

compounds and pollutants gases are categorized as toxic gases and have potential to 

cause cancer to human and give harm to environments (Celebioglu et al., 2016). 

Ammonia (NH3) in one of the toxic gases that exists in our surrounding 

environment include in air, soil and water. Exposure to high concentration of ammonia 

(>5000 ppm) lead to severely affects human health and contribute to death. Low 

exposure of low concentration (25-150 ppm) of ammonia cause the irritation of human 

skin, eyes and respiratory tract (Basova et al. 2016). Therefore, it is necessary to 

monitor the presence of ammonia in potential sites and fields of having the probability 

presence of ammonia such as agriculture, chemical industries, pharmaceutical, 

hydrogen fuels, defense and food processing industries. Therefore, the development of 

fast and real time detection of ammonia in atmosphere at room temperature (Mani et al. 

2013). 
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