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Abstract: Stretchable fluorescent conjugated polymers were synthesized by copolymerization of diphenylacetylene deriv-
ative (DPAmCI18) and di-functional 1,4-bis[phenylethynyl]benzene (PEB) using as a monomer and a cross-linker, respec-
tively, in different feed ratios and their properties were investigated. The compositional ratios of the polymers were
confirmed by FTIR spectroscopy and their thermodynamic/structural/optical properties were evaluated and compared by
XRD, DSC, UV-vis absorption and fluorescence (FL) emission spectroscopic analyses. The thermodynamic/structural
feature of the homopolymer, PDPAmMCIS, varied gradually according to the amount of PEB in the polymers while the
FL emission was almost not changed. As a result of UTM measurement at room temperature, the polymer having a 10%
feed ratio of PEB showed the most reversible stretchability in a tensile strain range from 70% to 100% and, simul-
taneously, the FL and polarized FL emission were changed reversibly. These results suggest a potential application of our
polymers using as a FL tension sensor.

Keywords: conjugated polymer, cross-linker, stretchable polymer, fluorescence, tension sensor.
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Figure 1. Chemical structures and copolymerization of DPAmC18 and PEB.
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%tk 'H NMR(400 MHz, CDCL, 8): 7.2-7.8(m, 9H,
aromatic H), 0.75-1.25(t, 37H, octadecyl), 0.23(s, 6H,
dimethyl)ppm.

1,4-bis(phenylethynyl)oenzene(PEB) &HM: 3+ Zg}~
=9l 3 way-stopcok, refulxed condenserE x|}, 14-
dibromobenzene(20 mmol, 4.08 g), Cul(0.94 mmol, 0.18 g),
(PhsP),PdC1,(0.16 mmol, 0.12 g), PhsP(0.64 mmol, 0.17 g)<
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Aol A 208¢HF FE5E: 37%)S AATE 'H NMR
(400 MHz, CDCls, 8): 7.25-7.29(d, 4H, aromatic H), 7.29-
7.34(d, 4H, aromatic H), 7.42-7.47(d, 6H, aromatic H) ppm.
FTIR: 3048(aromatic C-H stretching), 2220(C-C triple bond
stretching), 1475(aromatic C=C stretching), 800-900(out phase
aromatic H bending) cm™.
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Table 1. Summary of Results on Copolymerization of
DPAmC18 and PEB

Polymer M5“ PDI Yield Color
(1.0x10° g/mol) (M/M,)) (%)
PDPAmMCI18 11.3 1.5 53 Orange
PDPA-PEBS 10.3 1.7 43 Orange
PDPA-PEB10 14.5 1.8 42 Dark orange
PDPA-PEBI15 13.5 2.1 45 Yellow
PDPA-PEB20 15.1 1.8 44 Yellow




254 Y FToldopE REAle) Tt B 739

o m-disubstituted
Aromaticring  phe-H bending
breathing ~872cm-!
~1010cm! A

Si-Phe
~1117cm-!

PDPAMC18 i
PDPA-PEB5

PDPA-PEB10

Absorbance

PDPA-PEB15

PDPA-PEB20 /1

1200 1150 1100 1050 1000 950 900 850
Wavenumber (cm™')

Figure 2. FTIR spectra of PDPAmC18 and PDPA-PEBs.

Table 2. Rational IR Absorption Peak Intensities of PDPA-

PEBs with Referring the All Peaks of PDPAmCI18 as 1

Rational IR peak intensity

Aromatic ring  m-disubstituted

Polymer Si-Phe breathing Phe-H bending
PDPAMCI18 1 1 1
PDPA-PEBS 0.85 1.10 0.81
PDPA-PEB10 0.81 1.11 0.79
PDPA-PEB15 0.76 1.36 0.77
PDPA-PEB20 0.69 1.67 0.74
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Figure 3. DSC thermograms of PDPAmCI18 and PDPA-PEBs upon
(a) heating; (b) cooling process (heat flow rate 10 °C/min, under
nitrogen gas).
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Figure 4. XRD patterns of PDPAmC18 and PDPA-PEBs at room
temperature.
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Table 3. Summary of Tensile Properties of PDPAmC18 and PDPA-PEBs (at 25 °C, strain rate of 30 mm/min)

Polymer Elongation at break (%) Tensile strength (MPa) Tensile modulus (MPa)  Elastic recovery rate (%)’
PDPAmMCI18 439 22 35
PDPA-PEB10 409 2.2 85
PDPA-PEB20 122 7.9 40

“Determined as [recovered length/stretched lengthx100] at 100% elongation.
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Figure 8. Variations in (a) FL emission spectra; (b) normalized FL emission spectra (excited at >365 nm) of PDPA-PEB10 film upon stretch-

ing from 70% to 100% elongation.
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Figure 9. (a) FL emission spectra; (b) changes in FL properties of PDPA-PEB10 film in a repeated stretching and relaxing cycle (excited

at >365nm).
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Figure 10. (a) Polarized FL emission spectra (excited at >365 nm); (b) changes in dichroic ratio of PDPA-PEB10 film in a repeated stretching
and relaxing cycle (/ and _L indicate parallel and perpendicular emission to stretching direction, respectively).
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