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Fig. 1 SEM images of PTFE micropowder: (a), (b) 1DB; (¢), (d) 2DB; (e), (f) DF16
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Fig. 2 Particle size distribution of PTFE micropowder: (a) 1DB; (b) 2DB; (¢) DF16



Tab. 1 Particle size of PTFE micropowder

Samples Particle size range/pum Dyo/pm Diso/pm Dyyo/pm
1DB 9.25~148.0 16.42 36.49 70.44
2DB 7.78~148.0 14.95 32.92 69.74
DF16 6.54~124.5 12.38 24.69 53.93
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Fig. 3 XRD patterns of PTFE micropowder
Tab. 2 FWHM and grain size obtained by XRD

Sample 260/(°) FWHM /(°) Grain size /nm
1DB 18.22 0.322 27.76
2DB 18.15 0.258 34.65
DF16 18.16 0.311 28.74
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Fig. 4 DSC curves of PTFE micropowder during cooling
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Fig. 5 DSC temperature rise curves of (a) original PTFE turning film and (b) PTFE film after heat treatment at different positions
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Tab. 3 Standard specific gravity and molecular weight of

PTFE micropowder

Samples S.S.G M, x107
1DB 2.144 11.771
2DB 2.150 9.272
DF16 2.154 7.909

Tab. 4 Enthalpy of crystallization and molecular weight

obtained by DSC

Samples AHJ/(J-g") Mx10°
1DB 16.819 6.146
2DB 17.799 4.589
DF16 18.432 3.836

2.2 PTFE ZHIfE

221 Zah A X ZEHIR JEORCPTFE f0ky ) 19 43
)2 5E , PTFE 45 B 2= B 1 i[5 32 225 PTFE
K BTRL T TS SRR AN > FIREE K. g
AR AT BE S BB R4S A AN 5. A T HE— 205

UEFTAS 4518 X 22 R | T 2 BT R AL B 1

PTFE J§ () A [ o7 B BURE , 38 3 DSC V5 R AE H 45 &

J£. Fig.5 N3 DSC Tk A2 ) B 28 , Tab.5 151

Y7 AR RS  4h W R Z(AC).

Tab. 5 Enthalpy of fusion, crystallinity and difference of
crystallinity between original PTFE turning film

and PTFE film samples after heat treatment at
different positions

Samples AH, /(J-g") Crystallinity /% AC /%
37.82 46.12
YBH2 2.22
36.00 43.90
35.97 43.87
YBH3 12.79
46.46 56.66
35.61 43.43
YW 0.39
35.93 43.82
19.12 23.32
S-YBH2 0.38
18.81 22.94
18.37 22.40
S-YBH3 0.47
17.98 21.93

M DSC 75 #r &5 R AT LLE H, = BE B YBH2
YBH3 s [ o7 B 1) 45 f 22 5 8ok, L& YBH3,
SR 22 22 IR 12.79% , Ut B 25 BEEAE i P9 350 45 o
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TR NI BARI ST TR . =B Huid 2
Ja . @ E 2 E S PR Y, T DL BB AT, Ul
HA AL BT DU G 1 20 5 BRI 45 AR 3 STk
222 %A :PTFERE @R N2.2 glem’ ity , 45 i
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Fig. 6 Density of original PTFE turning film
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Fig. 7 Density of PTFE membrane after heat treatment
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Fig. 8 Transmission spectra of PTFE membranes at different positions
(a): YW; (b): YBH2; (c): YBH3; (d): S-YBH2; (e): S-YBH3
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Tab. 6 Light transmittance (T800) and light transmittance
difference (AT) at 800 nm of the original turned film
and PTFE film after heat treatment at different

positions
Samples Tsod/ % ATI%
31.79
YBH2 18.04
49.83
13.81
YBH3 8.28
22.09
73.30
YW 0.73
74.03
7.44
S-YBH2 0.54
6.90
12.58
S-YBH3 1.08
13.66
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Effect of Powder Characteristics and Heat Treatment on Uniformity

of Polytetrafluoroethylene Turning Film

Mengyao Jiang', Qingwen Meng’, Wenyu Xu', Mingpeng Hou', Qiuying Li'

(1. School of Material Science and Engineering, East China University of Science and Technology, Shanghai
200237, China, 2. Zhejiang Juhua Company Limited Fluoropolymer Division, Quzhou 324004, China)

ABSTRACT: In the preparation process of polytetrafluoroethylene (PTFE) turning film, cloud spots may appear

due to the different morphology, particle size and molecular weight of PTFE raw materials, resulting in poor

uniformity of crystallinity, density and light transmittance. Two kinds of PTFE turning films with cloud spot

defects were heat treated. Through density test, it is found that the density uniformity is improved after heat

treatment. The crystallinity was characterized by differential scanning calorimetry (DSC). The results show that the

difference of crystallinity decreases from 2.22% and 12.79% to 0.38% and 0.47% respectively after heat treatment,

which is almost negligible. The transmittance was characterized by ultraviolet-visible spectrophotometer (UV-vis)

spectrophotometer, and the results show that the difference of transmittance decreases from 18.04% and 8.28% to

0.54% and 1.08% respectively, and the uniformity of the cloud spot films is obviously improved.
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