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Figure (a) Photographic image of the Centrifugal spinning systems and (b) photograph of a fibrous
produced by Centrifugal spinning method.
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: distance b/w spinneret and collector, 290 mm‘

Figure Photograph of the forcespinning apparatus.
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a*Red

Black

-b*
Blue

Figure X-ray irradiation and the chromaticity Figure L*a*b color space. AE : Chromaticity
difference measurement system difference. L, a, b: Color coordinates based on L*a*b
color space.
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PS, THF, MBTT, fluoran leuco dye Black305.

PS/THF/MBTT/Black305 (10/35.5/1.0-3.0/1.0-3.0).

fhREh

Needles inner diameter: 160 pum (shaft length: 5 mm).

Solution flow rate: 100 ml h-1,
The rotation speed: 15000 rpm.
The RH of 35 % and temperature of 25 °C.
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PS MBTT Black305 THF Viscosity Fiber diamet:
MBTT/Black305
(g) (g) (g) (g) (mPa s) (pum)
1.0/1.0 w/w 10.0 1.0 1.0 35.5 148.40 + 0.55 9.16 £2.49
1.0/2.0 w/w 10.0 1.0 2.0 35.5 150.20 +1.50 9.20+2.21
1.0/3.0 w/w 10.0 1.0 3.0 35.5 149.40 +1.15 8.85+2.23
2.0/3.0 w/w 10.0 2.0 3.0 35.5 150.60 +1.35 8.61+3.01

3.0/3.0 w/w 10.0 3.0 3.0 35.5 151.40 £ 0.90 9.58 +3.25

Ly = 9.20 £ 2.21 pum

(d) MBTT/Black305 2.0/3.0 wiw

8.62 +3.01 um & e 9.58 + 3.25 pm |\

Figure SEM images of the FCD based on leuco dye prepared from difference concentrations of
MBTT/Black305, (a) 1.0/1.0 w/w, (b) 1.0/2.0 w/w, (c) 1.0/3.0 w/w, (d) 2.0/3.0 wiw, (e) 3.0/3.0 w/w.
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Figure Dose-response curves at 20 C of FCD based on leuco dye with various concentrations of MBTT

and Black305. The black dashed line indicates the point at which the color change can be visually
observed.
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d (e) MBTT/Black305 3.0/3.0 w/w J
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- ________________________________________________________________________H
Figure Photographs of color changes of the fibrous color dosimeter with a MBTT/Black305 ratio at 3.0/3.0 w/w for
each X-ray exposure dose.
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Radiation
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X-ray radiation

MBTT — > MBTT + I’
X-ray absorption Radlr:.al generation o+ RH P
‘ (polymer matrix)
H'CI" + Leuco ———— > Leuco-H + CI’
colorless colore
4 \ (colorless) (colored)

O 00"
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O
o'ce (ool 18) - 284
o2 O 0.0 O I

Color change Photo-acid generation

: Photo-acid generator (O) : Halochromic dye (colorless)
containing polymer . . Halochromic dye (colored)

Figure The color changing mechanisms of FCD based on leuco dye.
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(e) before X-ray exposure after X-ray exposure

L &\

Figure Photograph showing aspect of the fibrous color dosimeter with MBTT/Black305 ratio at 3.0/3.0 w/w before and after X-ray exposuse for 80 Gy. (e)
Photographs of the clothlike fibrous color dosimeter with MBTT/Black305 ratio at 3.0/3.0 w/w (left) before and (right) after X-ray exposure through the lead
sheet cut in a “¥” shape. 29
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Dyes and Pigments, 2021, 191, 109356
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Polylactic acid (PLA), 10,12-Pentacosadiynoic acid (PCDA), Chloroform, Ethanol.
» Solvent: Chloroform/Ethanol 8/2 (w/w).

* PLA concentration: 5, 7, 9, 11, 13, 15 wt%.

 PCDA weight: 5, 10, 20, 40 phr of PLA.

P

Needles inner diameter: 160 um (shaft length: 5 mm).
 Solution flow rate: 100 ml h-L.

» The rotation speed: 15000 rpm.

« The RH of 30 x 5% and temperature of 25 + 2 °C.

24
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Solution
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Color change X-ray absorption

(] : Polymer matrix //  Diacetylene monomer (colorless)
: Solvent _ﬂb : Diacetylene polymer (colored)

Figure The color changing mechanisms of FCD based on leuco dye. "
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Viscosity (mPa s) Fiber diameter (um)

PLA 128.33 + 0.58 2.53 £ 0.81
PCDA@PLA_5 132.67 £ 2.08 3.29 £ 1.59
PCDA@PLA_10 133.33 £+ 1.53 3.24 £ 2.15
PCDA@PLA_20 134.67 £ 2.52 6.38 = 2.06
PCDA@PLA_40 135.33 £ 3.21 6.68 = 4.87

(b) PCDA@PLA 5 £ (c) PCDA@PLA_10

’],
‘ ! ‘ { 0 5 10 20 40
6.38x 2.06 um / 8 ) 5.4 PCDA concentration (Wt%)

Figure (a-c) FE-SEM images of centrifugally spun PCDA@PLA fibers prepared from various PLA/PCDA
solutions with different concentrations of PCDA and the (f) viscosity of each PLA/PCDA solution.
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(a) PCDA@PLA_5

60 (b) PCDA@PLA_10 (c) PCDA@PLA_20 (d) PCDA@PLA_40
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OMC_(T‘T::T : _./I/ .1 /. " [ |

0 10 20 30 400 10 20 30 400 10 20 30 400
Absorbed dose, D (Gy)

Figure Dose-response curves at 25 C of FCD based on diacetylene with various phr of PCDA. The black dashed
line indicates the point at which the color change can be visually observed.
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0 10 20 30 40

Absorbed dose, D (Gy) ——»

20

PCDA concentration (wWt%) ——»
10

Figure Photographic images of the FCD following various exposure doses. The leftmost photographs
show the fibers without exposure, and the exposure dose increases from left to right, up to 40 Gy.
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Figure Photographic images of the clothlike chromic dosimeter (a) before, and (b) X-ray exposure through
the lead sheet cut in a “©” shape.
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y-ray X-ray

Figure Image of cosmic radiation exposure to the sample in ISS.
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ChemOpen, 2020, 9, 623
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