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Study on Coating Weatherability and Lightfastness of Wastepaper
Cement Fiberboard

Che-Tsung Tsou ,'” Tsang-Chyi Shiah,” Hwa-Wen Yin? and Wen-Jun Ku"
[ Summary }

To Promote increased use of waste recycling and reuse, this study investigates the weatherability and lightfastness of
coatings applied on wastepaper cement fiberboard. Six kinds of commercial coatings, including unsaturated polyester,
polyurethane, epoxy resin coatings, and fluorocarbon coatings were examined. The following conclusions can be drawn:
1. Experimental results indicate that the fluorocarbon coating shows the most stable color difference value and gloss
variation, and maintains the largest contact angle among the finishes studied, except for the adhesion characteristics of
the film.

2. The unsaturated polyester coating has better adhesion, but the gloss of the coated surface showed a remarkable
deteriofating trend during the outdoors exposure test,

3. The trend of discoloration and gloss deterioration of white polyurethane and €poxy resin coatings was remarkably greater
than for the clear coatings.

4.1t was observed from the SEM images of coated surfaces, that clear coatings showed a cracking phenomenon, while
white coatings showed roughness and/or check failure,
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Table 1. Changes in color difference (AE*) of coated
waste-paper cement fiberboard exposed to

the outdoors
Coating Exposure time (wk}
1 4 8 i6
Clear coatings
PU 1.64 1.89 2.72 4.65
Epoxy 6.36 7.29 910 10.27
PE 4.04 627 8.18 8.27
White coatings
PU 475 B.83 1136 11,99
Epoxy 0.72 1.03 3.08 852
Fluorocartbon  0.14 0.66 .16  -3.04
coating

Table 2, Changes ir brightness retention of coated
waste-paper cement fiberboard exposed to

the outdoors
Coating Exposure time (wk)
1 4 8 16
Clear coatings
PU 1003 1066 1034  89.1
Epoxy 95.3 100.3 834 96.5
PE 1040 1055 1152  89.8
White coatings
PU 96.6 92.3 91.2 86.0
Epoxy 90.3 98.5 07.2 934
Fluorocarbon 99.7 98.1 96.7 90.9
coating

urits : %
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Table 3. Changes in color difference (AE*) of coated
waste-paper cement fiberboard exposed to

QUYV aging
Coating QUYV exposure time (d)
1 4 8 16 32 64
Clear coatings
PU 482 7.33 995 11.13 11.40 13.18
Epoxy 7.73 9,53 10.46 1228 13.86 14.42
PE 3.01 453 744 9.00 991 1229
Whitz coatings
PU 9.22 11.51 12.32 13.64 13.86 1442

Epoxy 437 954 10.16 1246 14.79 17.85
Fluorocarbon 0.15 0.23 037 0.63 1.56 2.01
coating

Table 4. Changes in brighteness retention of coated
waste-paper cement fiberboard exposed to

Table 5. Changes in contact angle of coated waste-
paper cement fiberboard (by 1/2 € method)

Coating Clear White Clear White Fluoo- Clear
Exposuretime PU  PU Epoxy Epoxy Cabon PE

Quv

0 day 68.7 615 722 754 B850 721

4 day 29.1 515 401 594 689 573

32day 17.7 30.1 319 48.0 636 427

64day 57 180 268 419 3592 36.1
Outdoor

1 week 67.6 585 637 700 725 T0.7
8 week 62.6 548 558 655 693 63.7
16 week 51,6 524 3505 509 550 507

QUYV aging
Coating QUY exposure time (d)

1 4 8 i6 32 o4

Clear coatings
PU 99.9 1029 1049 105.9 1052 1003
Epoxy 938 923 858 875 929 935
PE 103.2 1053 107.2 110.2 110.8 1147

White coatings
PU 940 934 928 926 929 935

Epoxy 973 961 921 931 942 940

Fluorocarbon 99.8 993 691 987 978 970
coating

units : %

units : degrees.

F AL AR RIS A RIS R P S e
BESEE - SEABARE - BEPURE Y 28
BEH68.TERSS.7 EERAEE  RBEgRPUH
6lSEEEISE) R EHEpoxy(H 722 H 5 26.8
) RIS RS ES9.2(  RRZEIEA
FIRETEE - FIRFEIGER » HEEpoxy(FH75.48
[ 555093 R B RBAPESE (0 72. | ERR E SO.V A
< ERRREY  COPUBERERA B 2ER
E91FE(H6SERENRIERSETE  MeREE
FAERRRZEES - EE LB HERIE -
mFEEETENRER

BAEFEAE TR ERREL
R ELIETR - T AR RS A TN eabask
KATHREEERFJE < WHIER - HSEM ZFEEW
i EAMERLERER - BEER S TP
BREREAREE DOBERASERBERNEE
fk.(chalking). B SIER S (40Fig. 1FT7R) - BIABERRE
Bz 2 MEBHIAUOFig. 2ATT) -

LER
FFBRER T EEHPEES—E - B9 - 5EPU
BEE-E B - DeREEIESHE—E - REkK
BURR—E DA E SR B Seh BEARARME KRR
L WH&EFT A TN YR R AR LR -
BIGEr FHBBRMARZEABALRE &
BRI R LRI
| BB BR AR R © AT RBE PEaERE
= B G RCRE A BTN T ate
A -



HEMERIE 12(3) ¢ 363-368, 1997, 367

Control Outdoor 16 wk QUV 64 d

Fig. 1. SEM micrographs of white-coating-coated wastepapercement fiberboard. A:white PU. B:white epoxy.

Control Outdoor 16 wk QUV 64 d

Fig. 2. SEM micrographs of clear-coating-coated wastepapercement fiberboard. A:clear PU, B:clear epoxy, C;PE.
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