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A Color Difference of White Polyurethane Coating
Containing Antioxidant**

Phil-Woo Lee - Young-Ki Yun*?

ABSTRACT

This experiment was to investigate the effects of UV radiation and chemical treatments on the
color difference in antioxidant (Tris(2,4-di-t-butyl phenoxy) phosphite)-containing polyurethane
coats.

The results obtained were summerized as follows:

1. The color difference increased as the exposure time of UV radiation increases, but decreased

as additon level of antioxidant increaes.

2. After 400 hours exposure to UV radiation, the color difference respectively showed 6.13 and
5.94 at 0.7 % and 1.0 % addition level but appeared more severe below 0.7 % addition level,
Thus, antioxidant prevented discoloration effectively,

3. The color difference of films by chemical treatments increased after 8 hours. Color difference
of films treated with 5 % acetic acid{CHsCOOH), 30 %5 ethyl alchol (CHsCH-OH) showed 7.
31 and 7.30 respectively. 1 % sodium hydroxide treatment showed 1.86 color difference after
8 hours.
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Tabie 1. Finishing process of test board.

Pko« €55 Treat ii of Reqm Drying
merxt t*m@:, RaUJ %5 T;mumm,

Sanding

ﬁ ”'7() 1

Process #* 320 1

Under Brush 2 43.0 af)
Coating
{(Urethane)

Sanding £ 320 4 60
Process

Intermediate  Brush 4 48.8
Coating

(white sealer)

Sanding # 400 3 60
Process

Top Coating  Spray 3 42.8
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Fig. 1. Discoloration of coats after UV radi-

ation,
Table 2. Discoloration of coats after UV radiation. L= 3068 — —37.74 b — 7.00

Treatment 10 min 30 mun 1 hr 10hr 50hr 100hr 200hr 400hr
AL ~1.09  —114 -231 -338  -564 -13.04 —17.57 —23.77

Control a2 —012 —012  —014  -033  —037 - 091 — 111 — 145
AE 1.10 1.15 2.31 3.40 5.65 13.07 17.60 23.81

01 % AL ~103  —L07  —-2.02 —-339  -541  —1239 —17.20 —22.93
d'd_t’P aa —0.08 039 —02 —029  —037 - 089 — 092 — 142
adartion AE 1.04 1.21 2.03 3.40 5.42 12.42 17.22 22.98
03 % AL —1.03  —1.04 ~L93  -3.29  —422 - 993 -1206 —1543
dé‘.ti" A —0.08  —009 —0.26 —026  —029 - 070 ~ 0.89 - 1.26
aadibion AE 1.04 1.04 2.02 3.40 423 9,98 12.09 15.48
052 AL —1.02  —1.04 —L76 —3.28  —402 - 98 —1201 —13.57
a o s —007  —0.08 —021 —092  —02 - 064 — 075 — 105
addition AE 1.02 1.04 1.77 3.29 4.03 9.86 1203 136l
07 % AL ~-1.01 ~101 ~171  -302 -390 — 48 - 503 — 611
d'd‘. o aa —0.07 —008 -019 ~025 02 — 034 — 041 ~— 053
addition AE 1.02 1.02 1.72 3.03 3.91 4.86 5.05 6.13
L0% AL —101  —-101 -L71  —3.02  ~329 — 401 - 469 — 592
oy i aa ~0.07 -0.07 ~0.19  —0.22 -0.23 - 0.26 - 037 -~ 048
addition AE 1.01 1.02 172 3.03 3.29 4.02 4.7 5.94
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Table 3. Discoloration of coats after 5% CH:

COOH Treatment,

L =3.08, a= —37.58, b == 7.00

Treatment 30min 1hr 2hr 4hr ghr
AL —0.01 —0.02 —0.02 —0.18 —8.99

control Aa  0.00 —0.01 —0.03 —0.08 —1.41

AE 001 002 0.04 020 410

o1e AL 0.00 —0.01 —0.02 ~0.18 ~8.96

, da_tifm a2 0.00  0.00 —0.01 —0.08 —131
adaition - ap 000 001 0.02  0.20 9.06
nae, AL 0.00 =001 —0.01 —0.18 —7.99

d'd.t'j” a2 0.00 0.00 —0.01 —0.07 —1.20

addition g, 00 001 002 019 808
wso AL 0.00 —0.01 —0.01 —0.16 ~7.90

d;.t," aa 000 000 —0.01 —0.07 —1.18

aadqiton  Ap o g.00 001 0.02 018 7.99
079 AL 000 —0.01 —0.01 —0.15 ~7.74

d'd,ti" a2 0.00 0.00 —0.01 —0.06 —111

addiion - ap 000 001 002 016 7.82
Loz AL 000 001 —0.01 —0.14 ~7.23

da.t’.”n Az 000 0.00 —0.01 —0.06 —1.09

adarion - xp 000 001 001 015 7.31
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Fig. 2. Discoloration of coats treated with 5%
acetic acid.



Table 4. Discoloration of coats after 30% ethyl
alcohol treatment,
L= 3.08, a= —37.58, b = 7.00

Table 5. Discoloration of coats after 1% NaOH
treatment.
L =308 a= —37.58, b= 7.00

Treatment 30min  lhr 2hr 4hr 8hr Treatment 30min  1hr 2hr 4hr 8hr
AL —0.01 —0.01 —0.02 —0.18 ~8.88 AL =0.01 —0.01 ~0.02 —0.18 —2.10
Control Aa  0.00 —0.03 —0.04 —0.09 —1.30 Control Aa  0.00 —0.03 —0.04 —0.09 —0.39
AE 001 003 005 020 897 aE 001 003 005 020 214
017 AL 000 001 —0.01 —018 -8.86 019 AL 000 001 ~0.01 —0.18 —2.07
da.t.gn a2 0.00 —0.03 —0.04 —0.09 —1.28 ad;iit‘ign A2 0.00 —0.03 —0.04 —0.09 —0.36
addition g 00 0.03 004 020 8.95 AE 000 003 0.04 020 210
039 AL 000 —001 —0.02 ~0.17 ~7.98 039 AL 0.00 =001 —002 ~0.17 —20
d;mf;’n a2 0.00 —0.04 —0.05 —0.09 —1.16 . daiti(‘)’n aa 0.00 —0.04 —0.05 —0.00 —0.34
aqdition ap 000 004 005 020 807 AE 000 004 0.05 020 204
0595 AL 000 —00L —0.02 —0.16 —7.84 059 AL 000 001 —0.02 ~016 —197
dition 82 0.00 003 —0.04 —0.07 ~115 adition 82 000 —0.03 —0.04 —0.07 ~0.30
addiion - Agp 000 0.03  0.04 018 7.92 AE 0.00 003 0.04 018 199
072 AL —00L —001 —001 —0.15 ~7.56 079 AL 001 001 —0.01 -0.15 ~193
d'd,ti"n sa 0,00 —0.02 —0.03 —0.07 —1.09 ad'dmgn aa 0.00 ~0.02 —0.03 —0.07 —0.28
addition - Ap - 001 0.03 0.03 017  7.64 AE 001 0.03 003 017 195
Log AL 000 000 —001 012 —7.22 Loz AL 000 —0.00 —0.01 —0.12 —184
da.f" A2 0.00 —0.01 —0.02 —0.05 —1.05 adéitign Az 0.00 —001 —0.02 ~0.05 —0.26
aadition g 000 001 0.02 013 730 AE  0.00 001 0.02 013 186
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Fig. 3. Discoloration of coats treated with 30%
ethyl alcohol.
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Fig. 4. Discoloration of coats treated with 1%
sodium hydroxide.
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