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Fig.2 Oxygen quenching of the fluorescence emission

for PBY/ PDMS film excited at 320 nm.
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Fig.3 Stern-Volmer plots of PYB within various polymers
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Fig.4 Oxygen quenching of the fluorescence emission for TBD/PDMS film excited at 320 nm
12 ¢ . —_ N
TBD e 23 S FES YR E NG R
" PDMS e N N SL g - e e
L ks K 1s PR 2 S Ayt FR A 2
08 " g AU AT N ¢ 56 B TR B A (BT s B I
7 K15=0.582 N N e YN
206 . e (] AR SE PR v AU TR X R A5 v S R B R
04 | o e Kan=0329 AR TR e 7 2 B B P RE S A, W A8 AL
ool T el Ml I PR ) S A s T P T S U E I 1] A A Y 5
: R TS Sodu Kmys=0.274 . T T - s
0 L= SN AT IR SE 1 [R]— PP e R AT A AN Rl g o

0.0 0.2 04 0.6 0.8 1.0

Oxygen Fraction

B 5 TBD/&%FHE Stern-Volmer B
Fig.5 Stern—Volmer plots of TBD within various polymers

&1 PYB A TBD EARS A FHNEBERREE
Table 1 Kgy values for PYB and TBD within various polymers

Polymer Kgy for R? for Ky for R? for
Matrix PYB PYB TBD TBD
PDMS 0.595 0.954 0.274 0.991
PMPS 0.487 0.992 0.329 0.982

FSi 0.37 0.973 0.582 0.935
FAc 0.071 0.989 1.18 0.914
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Table 2 Fluorescence emissions of PYB and TBD within

various polymers excited at 340 nm

Polymer Matrix Emissions for PYB/nm Emission for TBD/nm

PDMS 376, 396, 464 394
DMPS 376, 397, 464 397
FSi 376, 396, 464 398

FAc 376, 397,462 401
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Table 3 Response times for PYB/PPMS, PYB/PMPS,
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nitrogen and 100% oxygen

Polymer Matrix  tims(N, to O,)/s tims(0, to N,/)s
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Relationship between polymer matrix and properties of
pressure sensitive paints

WANG Zhi-dong'*,JIN Bi-qing', LI Ya—qing'*,YANG Peng®, SHI Yi*,
LIU Zhi-tian',CHEN Liu-sheng*
1.School of Material Science and Engineering, Wuhan Institute of Technology, Wuhan 430074, China
2. Institute of Chemistry, Chinese Academy of Sciences, Beijing 100190, China

Abstract: Based on oxygen luminescence quenching, pressure sensitive paints (PSP) composed of lumines-
cence probes and polymer matrix is a kind new functional material, which has been applied to the measure-
ments of surface pressure distribution in experimental hydromechanics. The effect of luminescence probes and
polymer matrix for pressure sensitivity can provide a theoretical basis for improving the measurement accuracy
of the pressure sensor. In this presentation, the luminescence probes of pyrenebutyric acid (PYB) and te-
trakis (p—tolyl)benzidine (TBD) were composed within polymethylphynylsiloxxane, trifluorochloroethylene—
vinly acetate copolymer, polydimethylsiloxane and polymethylirifluoro—propylsiloxane, respectively, and then
the oxygen quenching behaviors of the luminescent emissions for the PSPs were observed quantitatively by us-
ing the fluorescence spectroscopy. It is found that the Stern—Volmer bimolecular quenching constant, KSV,
and response time depended on oxygen permeability of the polymers for PYB/polymer films, corresponding to
a diffusion—controlled mechanism. Otherwise, the interaction between TBD and the polymer matrix caused the
emission shift in the emission spectra, i.e. charge—transfer takes place in the PSPs and here KSV depended
on their electric state of the composites, it means the oxygen quenching of the TBD/polymer PSPs followed a
charge—transfer controlled mechanism.

Keywords: pressure sensitive paints; luminescence probe; polymer matrix; diffusion—controlled mechanism;

response time
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