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Study on Preparation and Photoelectric Response Properties
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Abstract: Polyvinylidene fluoride (PVDF) was used as the matrix, poly(3,4-cthylenedioxythiophene)/poly
(styrenesulfonate) (PEDOT : PSS) was used as the conductive component, and zinc oxide (ZnO) nanoparticles were used
as the photoactive filler. A series of PVDF/PEDOT : PSS/ZnO conductive composite films were prepared via solution
casting. The effect of PEDOT : PSS and ZnO content on crystalline phase structure, thermal properties, mechanical
properties, electrical conductivity, and photoresponse performance of the composite films were systematically
investigated. The results showed that the incorporation of PEDOT : PSS promoted the transformation of PVDF from
a-phase to B-phase. The volume electrical conductivity increased substantially with increasing PEDOT : PSS content,
reaching 8.5x10™* S/cm at a PEDOT : PSS mass fraction of 15%. Upon further incorporation of ZnO nanoparticles, the
composite films exhibited a pronounced photoresponse under 365 nm ultraviolet irradiation. At a ZnO mass fraction of
3%, the photoresponsivity reached 97.2 mA/W, the specific detectivity was 3.02x10" cm-Hz"*/W, and the rise and
recovery times were 1.4 s and 2.2 s, respectively. The composite films demonstrated good mechanical flexibility combined
with photoelectric functionality, indicating their potential for application in flexible photodetection.
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Tab.1 Composition and thickness of composite films

eSS Wegnor:pss/%0 Wyno!/%o TR/ um
PO 0 0 51.2+2.1
PP5 5 0 48.6+1.8
PP10 10 0 49.3+2.4
PP15 15 0 50.5+2.2
PP20 20 0 52.1£3.0
PP15/Z1 15 1 50.8+1.9
PP15/73 15 3 51.4+2.3
PP15/Z5 15 5 52.6+2.7
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Fig.1 XRD patterns of composite films
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Fig.2 FTIR spectra of composite films
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Fig.3 UV-Vis absorption spectra of composite films and ZnO
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Fig.5 DSC second heating curves of composite films

A2 LT AR R A
Tab.2 Thermal property parameters of composite films
R t/°C t/)°C t,/°C AH, /(J-g™) X/% t50,/°C £ °C TR (600 °C)/%
PO -38.5 136 172 42.8 41.2 415 468 23
PP5 -39.2 133 170 38.6 37.2 308 452 6.8
PP10 -39.8 130 169 34.4 33.1 295 445 12.4
PP15 -40.3 127 168 30.8 29.7 284 438 18.6
PP20 -40.9 124 167 27.6 26.6 276 431 24.2
PP15/Z1 -40.1 126 168 31.5 30.3 288 441 20.1
PP15/Z3 -39.8 125 168 332 31.9 293 444 22.8
PP15/Z5 -40.0 125 168 325 31.3 290 442 26.3
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Tab.3 Mechanical properties of composite films

Fedi PR /MPa R % SRR R/ MPa
PO 44.81.5 30.6+2.3 1568451
PP5 42.3+1.8 27.942.7 1 48763
PP10 39.742.1 25.443.1 1 398457
PP15 37.8+1.9 23.6+2.8 1312472
PP20 35.242.4 20.843.5 1228468
PP15/Z1 39.1%1.7 23.242.6 1 358455
PP15/Z3 41.4+1.6 22.842.4 1 404+49
PP15/Z5 40.2+2.0 22.143.0 1381464
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Fig.6 Volume electrical conductivity of composite films
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Tab.4 Optoelectronic response parameters of composite films

FEf Iy/uA Iy/uA Lyl

RI(mA-W")

D*/(10" cm-Hz'">W™) TS /S

PP15 8.5 11.3 1.33 11.2
PP15/Z1 8.3 17.6 2.12 37.2
PP15/Z3 8.1 324 4.00 97.2

PP15/Z5 8.0 21.8 2.73 55.6

0.34 3.8 6.2
1.14 2.6 4.1
3.02 1.4 22

1.74 1.9 3.1

120

L
55

D#*/(10° cm + Hz"” - W)

100 +

80+

R/I(mA-W™)
2

=

20+

-1 0 1 2 3 4 5 6
ZnO Jis 5380 %

B8 HAMHNLEy RAw D
Fig.8 R and D* of composite films
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