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Fig. 3  Variation of fluorescence output of fluorescent Fig. 4  Variation of fluorescence output of fluorescent
membrane with phosphor content and carrier type in ni- membrane with phosphor content and carrier type in oxy-
trogen saturated water gen saturated water
a:carrier free;b: precipitated silica;c:fumed silica;d: MQ resin. a:carrier free;b: precipitated silica;c: fumed silica;d: MQ resin.
1
Table 1 Oxygen quenching ratio of oxygen-sensitive fluorescent membrane filled with 10% of different carriers
Carrier type Carrier free  Precipitated silica  Fumed silica MQ resin
Fluorescence output in nitrogen saturated water/mV 4 57 62 174
Fluorescence output in oxygen saturated water/mV 3 7 8 28
Oxygen quenching ratio 1.33 8. 14 7.75 6.21
. o b b b
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, Fig. 5 Response time of oxygen-sensitive fluores-
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Effect of Phosphor Carriers on Performance of Fluorescent
Membranes for Dissolved Oxygen Sensors

ZUQO Chen', LI Jian-xiong™', LIU An-hua', CHEN Jian-ming”, LI Bing-wei’
(1. School o f Material Science and Engineering , South China University of Technology ,Guangzhou 510640 ;
2. Xinhui Kangyu Control Systems Engineering Inc,Jiangmen 529100)

Abstract: Precipitated silica, fumed silica and synthesized MQ resin were adopted to adsorb phosphor
Ru(dpp);Cl,,and the pigmented fillers were mixed with polydimethylsiloxane to fabricate oxygensensitive
fluorescent membranes. The effects of the SiO, filler type and phosphor content on the performance of the
fluorescent membranes were investigated. The fluorescence output of the membrane without fillers was
very poor. SiO, fillers could function as phosphor carriers to improve the dispersing of the phosphor and
enhance the fluorescence efficiency of the phosphor. In regard to the enhancement capacity, the SiO,
fillers could be ranked in MQ resin, fumed silica and precipitated silica. Filled with 10% of SiO,, the
fluorescence output of the membranes increased lineally with phosphor content as the content was below
0.1%. But SiO, carriers reduced the response speed of the membranes to dissolved oxygen content.

Keywords: Dissolved oxygen sensor;Phosphor carrier; PDMS; Fluorescent membrane; Ru(dpp);Cl,
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