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POLI (1,3-FENILENA-1,2-DI(p-METOKSIFENIL)VINILENA) (m-PPV-MP) 

SEBAGAI BAHAN PENDERIA UNTUK MENGESAN GAS OXYGEN 

ABSTRAK 

Poli(l ,3-fenilena-1,2-di(metoksifenil)vinilena) (m-PPV-MP) ialah sejenis polimer 

konjugat yang berpendarflour dan berasal dari kumpulan poli(arilena vinilena), PAV. 

m-PPV-MP disintesis melalui tindak balas gandingan McMurry dengan menggunakan

1,3-dianisoilbenzena dalam pelarut tetrahidrofuran (THF), titanium tetraklorida 

(TiCl4) sebagai mangkin dan serbuk zink sebagai agen penurunan. Penyelidikan ini 

dijalankan untuk mengkaji potensi m-PPV-MP sebagai bahan penderia untuk 

mengesan gas oksigen berdasarkan konsep perlindapan pendarflour. Pencirian ke atas 

m-PPV-MP dijalankan dengan menggunakan kalorimeter imbasan pembeza (DSC),

analisis gravimetri terma (TGA), spektroskopi infra merah (FTIR), dan spektroskopi 

serapan ultralembayung-nampak. Larutan m-PPV-MP disediakan untuk mengkaji ciri­

ciri penderiaan dalam polimer tersebut dengan menggunakan spektrometer 

pendarflour. Tempoh masa yang diambil untuk sekali pengesanan gas 02 ialah 6 minit 

25 saat. Kestabilanfoto dijalankan selama 16 jam dibawah pendedahan radiasi lampu 

xenon dan dilaporkan stabil serta tidak mengalami kelunturanfoto. Nilai sisihan 

piawai relatif (RSD) bagi kebolehulangan adalah 1.68 % manakala bagi kebolehasilan 

adalah 2.34 %. Rangsangan keadaan mantap dicapai dalam masa 185 s, 90 s and 70 s 

untuk kadar alir 0.67 ml/s, 100 ms/1 dan 2.50 ms/1 masing-masing. Suatu graph linear 

diperolehi apabila nilai Io/I diplotkan melawan log (isipadu gas 02) dengan nilai 

kecerunan 8.1 x 10-3 mr
1
• Kesimpulannya, m-PPV-MP mempunyai potensi untuk

dijadikan sebagai bahan penderia untuk mengesan gas oksigen. 
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ABSTRACT 

Poly(l,3-phenylene-1,2-di(p-methoxyphenyl)vinylene) (m-PPV-MP) is a type of 

luminescent conjugated polymer and is a derivative of poly(arylene vinylene), PAV. 

m-PPV-MP has been synthesized via McMurry coupling reaction by using

1,3-dianisolybenzene, titanium tetrachloride and zinc dust as the monomer, catalyst 

and reducing agent respectively in tetrahydrofuran (THF). This research was carried 

out to investigate the potential of m-PPV-MP as sensing material to detect oxygen gas 

(02) based on fluorescence quenching. m-PPV-MP was characterized by using 

differential scanning calorimetry (DSC), thermogravimetric analysis (TGA), fourier 

transform infrared spectrometer (FTIR) and UV-Visible absorption spectrometer. m­

PPV-MP solution was prepared to investigate the sensing characteristics of this 

polymer by using fluorescence spectrophotometer. The response time for a complete 

detection of 02 gas by the sensing materials was 6 minutes and 25 seconds. 

Photostability testing was conducted for 16 hours under continuous exposure to 

radiation of xenon lamp. The sensing reagent was reported to be stable and did not 

undergo photodegradation. The relative standard deviation (RSD) for repeatability 

was found to be 1.68 % whereas for reproducibility was 2.34 %. The steady state 

response of m-PPV-MP sensing reagent was established at the time of 185 s, 90 s and 

70 s for flow rate of 0.67 ml/s, 100 ms/I and 2.50 ms/I respectively. A linear 

relationship between the log (02 gas volume) and fluorescence intensity, Io/I was 

established when the graph was plotted with a slope of 8.1 x 10-3 mr'. The overall 

results proved that m-PPV -MP has the potential to be developed as sensing material to 

detect 02 gas. 
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