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Abstract — In this study, coating solutions were prepared by mixing waterborne polyurethane with blue light and
ultraviolet absorption dyes, applying them on the PET sheet as a substrate, and then thermosetting them to produce a
plastic films that can block blue light and ultraviolet rays at the same time. As the amount of yellow quinoline yellow
and pigment yellow 74, which are blue light absorption dyes, increased, the transmittance of high-energy blue light with
a wavelength of 400 to 450 nm decreased, improving the effect of blocking blue light. However, the addition of pigment
yellow 74 had problems that the visibility was poor because a darker yellow film was obtained than quinoline yellow,
and the visible light transmittance in the 500-800 nm region was significantly reduced. As the amount of benzotriazole
and benzophenone, which are UV absorbers, increased, the average transmittance of the coating films at a wavelength of
320-400 nm decreased significantly, resulting in a significant improvement in the UV blocking effect. However, the
increase in the amount of benzotriazole did not significantly reduce the visibility of the coating film, while the increase in the
amount of benzophenone caused the coating film to change to a dark yellow color, significantly decreasing its visibility.
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Fig. 1. The structures of chemicals used in this study.
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Table 1. Composition of the coating solutions prepared with different additives

Sample code Waterborne polyuretane Quinoline yellow Pigment yellow 74 Benzotriazole Benzophenone
S1 0.001 g - - -
S2 0.003 g - - -
S3 0.005 g - - -
S4 0.007 g - - -
S5 0.015¢g - - -
S6 0.020 g - - -
S7 - 0.005 g - -
S8 - 0.010 g - -
S9 - 0.015¢g - -
S10 - 0.020 g - -
5g
S11 - 0.030 g - -
S12 - 0.040 g - -
S13 - 0.04 g -
S14 - 0.08 g -
S15 - 0.12¢g -
S16 - 0.16 g -
0.020 g
S17 - 020g -
S18 - - 025¢g
S19 - - 050g
S20 - - 075¢g
3.9 Y ERE 07
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Fig. 2(a), (b= 717} ThE $50) F40% 9 494 35 4w 05,
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Fig. 2. Absorption spectra of different types of substances dis-
solved in water at the same concentration. (a) UV absorb-
ers and (b) blue light absorbers.

Korean Chem. Eng. Res., Vol. 63, No. 3, August, 2025



322 e K

y yang Konya onyang  Konyang e I I o
S1 bk 52 Konya 53 lonyang  Konyang S7 tyang  konyang konyang 58 ng Nonying . 59 ing konyang kony
* ; i Konyarn( L K [28, kooyzng Mooy ing konyang kony
= . e bt KonYayang Koryens wyang konyang konyang konyangyang konyang konyang konyani ke konyang kom
yang Konyang  Komya ., Konyang  Kon¥iyang  Konyang Konyar wang WEEE R \oveyans kiyees REIUE keoya's XomyEnS . \
on
yang Konyang KomWiang  Konyang  Komyyang  Konyang  Komy? was usmce Wi Merevwe oy NSNS B e
Kony wyang konyang konyang yang - 8 ony:
yang Konyang KD“y\ang Konyang Ko").yang Konyang \yang konyang komyang konyalang konyang konyang Innnl)s konyang konyang kor
sqang  Konyang  Komyyng Konyang  Komyang  Konyang Korv yang konyang konyang Konyay,ng konyang konyang konya

g konyang konyang kol

=~ Kenvana  Kom Xonvana Kor -  Konvang Kot yens konysne S mm oyt (KSR | vans  konyazs N
Konyang Konyang, S 5 >nyang konyang S 6 ing konyang konyal o baneas. konw‘ Ronyang [ s Fiyaia e
S4 Konyang  Konyang onyang konyang ing konyang konya S10 & xonane o] ST1 & konyane s S12 g konyens kenvar
yang ng konya ——— 4 m“onymm avesang  konyang konya
yatnyang
Y E : a6 konyi ang konyang konyang KOOO .. onyang  konyang konys o ang Konyans konyang konya
phekd . " el 28 konyang konyang kony ang konyang konyane KOoMiy.ng  yonyang konyang onyang konyang konyang konyt
Ve K y 1
= g ¥ ke 1g konyang konyang kony ang konyang konyang koMy,ng ionyang konyang kon¥l . .., ikonyang komyang kony
ang konyang onyang kon! kony
yang Konyang  Kony? 1@ konyang konyang kom ang konyang konyang "yang konyang kon "“?'onysns konyang konyang |
Kony'Y2n8 konyang konyang . koo ang konyang konyang KONyang  konyang c konyang konyang kom
n al onyang 4

. oo mnyans konyang konyang® i \ang konyang konyang Kofyang konyang konyang | konyeng konyeng S

| o8 Kanuana Kon i @ konyang konyang kon |

v -—wnna konvan®  KOiang konyang konyang konyang m

Fig. 3. Photographs of coating films prepared with different amounts Fig. 5. Photographs of coating films prepared with different amounts
of quinoline yellow.

of pigment yelow 74.
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Table 2. Visible light transmittance, color difference value(b*), and average UV-A transmittance of coating films prepared with different amounts
of quinoline yellow

S1 S2 S3 S4 S5 S6
Visible light transmittance (at 420 nm) 52% 38% 33% 19% 17% 8%
Color difference value (b*) 17.6 28.3 303 40.4 404 44.0
Average UV-A transmittance (320~400 nm) 68% 66% 64% 59% 42% 47%

Table 3. Visible light transmittance, color difference value(b*), and average UV-A transmittance of coating films prepared with different amounts
of pigment yellow 74

S7 S8 S9 S10 S11 S12
Visible light transmittance (at 420 nm) 53% 47% 35% 22% 15% 3%
Color difference value (b*) 253 349 46.6 63.9 75.1 86.4
Average UV-A transmittance (320~400 nm) 63% 60% 52% 45% 39% 22%
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Fig. 6. UV-visible transmittance curves of coating films prepared
with different amounts of pigment yellow 74.
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Fig. 7. Photographs of coating films prepared with different amounts

of benzotriazole.

Table 4. Visible light transmittance, color difference value(b*), and average UV-A transmittance of coating films prepared with different amounts

of benzotriazole
S6 S13 S14 S15 S16 S17
Visible light transmittance (at 420 nm) 8% 8% 11% 11% 10% 8%
Color difference value (b*) 44.0 47.0 44.0 44.0 404 48.0
Average UV-A transmittance (320~400 nm) 47% 21% 13% 6% 5% 2%
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Fig. 8. UV-visible transmittance curves of coating films prepared
with different amounts of benzotriazole.
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Fig. 9. Photographs of coating films prepared with different amounts

of benzophenone.
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Fig. 10. UV-visible transmittance curves of coating films prepared
with different amounts of benzophenone.
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Table 5. Visible light transmittance, color difference value (b*), and average UV-A transmittance of coating films prepared with different amounts

of benzophenone
S6 S18 S19 S20
Visible light transmittance (at 420 nm) 8% 7% 3% 2%
Color difference value (b*) 44.0 52.6 59.2 61.5
Average UV-A transmittance (320~400 nm) 47% 30% 22% 11%
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