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A Study on Light Fastness of Dyed Bamboo Wood and its Improvement

WEN Lu-feng' , WANG Yu-mei’ , WU Hua-ping® , SUN Fang-li*"
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2. School o f Engineering , Zhejiang A& F University , Liwan , Zhejiang 311300 ,China)

Abstract: Dyed bamboo timber has been widely used as a material for curtains, crafts, floors and furniture.
However,it is easy to lose its dyed color under light, especially under ultra-violet light. Taking the timber
from 4-year-old fresh bamboo as material, the light fastness of the conventional dyes were examined, the
methods of pre-treatment were investigated, such as adding ultra-violet absorbent in the dyes,or treating
the timber with chitosan before dying. The results indicated that bamboo timber treated with acidic dyes
showed the best light fastness. Among the three color parameters, the brightness of dyed bamboo after
light irradiation varied slightly. The red-green axis chromaticity index exhibited the biggest variation. Both
ultra-violet absorbent and chitosan pretreatment worked well in improving light fastness of reactive dyed
bamboo and acid dyed bamboo. Chitosan showed better effect,and the value of AE decreased less than 5
when it was applied in acidic dyes. However, both showed little effect on basic dye and disperse dye. Chi-
tosan pretreatment combined with ultra-violet absorbent is comparatively less effective than adopting only
either one of both methods.

Key words: bamboo timber; light fastness; ultra-violet absorbent; chitosan pretreatment

Prr R AR R IR A BB A . IR ARAR R MRS AT A AT T B AT AR
TE ARE S T /N B AR B A LA R AF 300 R TR HLE T T 5 R S0 5 m R
FEB I BRI AT TN R 21 2L iR A B 6 R v R 8 SR S NG (DS M 7 R
WA L BEE TR A R AT R A AR SR FTE I L A R G 8 4 Oy R A

Wi B3 :2015-09-06 f&E HHI:2016-03-16
TEE BN DR R 2, BB 58 5 ) RMEZS . E-mail : lwen777@126. com
* BEEE A ITH . L, 42 R Mol E A . E-mail: sun-fangli@163. com



276 VU b2 B 2 41 314

P AT G (AT . S A b B B 32 2 J5 5K
PR b Bu R SN AT BRI L o O % N R )
B 5 I GRE TR AE et R JeRE | 3 4 SR A b
R B, BAT. B O E T2 N T AT A
T LM AT AR AT RS, HE. R0
A R A e R 32 DI IR 52 0 A 4 € MR (5 Y [
R AT B T AR A P A A

O KT AT A B e €0 6 B8 52 W A o R K
BHOG b i 52 A6 o SRy it A0 xR SR
FATE e HEAT B 5T IR HTAS I 5 Sh 2R (52 3R
Bl AR BT A4 25 07 AR R P G AT A LR
Qe b9 12 LA B8R — € (9 A

1 MR 57

1.1 ##

1101 XA 4 A H i B AT (Phyllostachys
edulis) K AW ITA8 e 2 = 181 (118°51" — 119°
52'E.29°56"—30°23'N) LB FB 7] | 2~4 m B, A
R TE e BB B AT I A 2 em KAT 45 5K J5 TR G
MLEFHEE G I T 50 mm X 20 mm X5 mm({ X
FEXTE) M FHNHLY 1 mm JE AT ED L 2~
3mmfE. G5 EEHCON 4 e,

L1.2 & SEREE, 51 & 20 97, B & Bt
85 %0« W [ Wi VL4 52 25 M0 A RN w1 e 1 T = 4
Foh 0. 526 B s S8 AP MU AR 1.2, 32K 9F =&
e W H VL A L AR A A T A BRA R Yok ol i B3
P X-3B (RR) i K-G (RO) (@4 GR
(AR) \RRYERE 1l CAO) (B PE 20 (BE) | fi £ 1 2
(BO) - 30 (DO, 254 UL 1, Yekl i |
Gy HR 0. 8% SR AME MR T A ol 0. 204,

1.1.3 M E&k% DC-P3 &AL {30625,
il A A AR B A A RS W 5 11224BC LR
VA 0.1 me, BINFEE Z i A BRA AR
5 QUV A I 4H (36 Q-LAB A 7)) s %
FH UVA-340 L7485 , B4k 55 A R BH G AL LE 35 i 5
JE UG RV M 365 nm F] K PG E K 295 nm,

1.2 7k

1.2.1 R3eyFRAmar iR iR
Fith 60°C T4 2 h,80°C+ /2 h,105°CHF+ 4§ 4 h,
TR B AT RO A TR L . R TR g R e A B 2
By 1 63 0.5 %6 1 76 TEMHA W WAL 3 30 min, 60°C
T4 h S T EER TR0,

1.2.2 X3kwh & Qe T 2T frgel ik
BE1. 2.1 J5 8T 4 — (0. 5% 58 5 B I R T Ak B
30 min) —>90°C /KB Y 2 h—>F 4,

1.2.3 @kral g AT b e T A 2K

AR (50£2)°C LR 8000 ST 2k 5k
PERMEEES 14 cm AR 35 W e m* )G IR 288
ho e pF7E 6 IO B /Y A2 4077 ISR AT 3 0
IS hRE R XS H AT DGR I O R 2
J5 VP S5 R O 2O ULMER . €8 22 T LA
=G IR i AR AR B CIEL976 L a” b
R BB (LD VLS (0 5 48 2 (o) B 1 A 6
AR CO)  FARYE Loa Ao 1A A3 FO BT IS
Ebf @ 2 AES, B B 2k R 5 A W R
(D,

1 BeEllsTE

Fig. 1 Color test point diagram

2 HER54M

2.1 AELBR AT ERR

RFE GRG0 Loa R b 17284k (& 2)
ATLLAE 45 Y b 76 52 A6 B T W AR fh fe /D
T P e b T BT AR A W) 0 e R e £ A ] R
JUTPANAE  HLA G (0 bh 76 58 A0 6 IR G B B W A5 34
I AR . FE Loa F b 3 845 I M gy ok e £
5 A G ) e €0 A4 21 S b (5 5 3R B A BB R
] G PELT Y (T E RS Aa JLF ARAS T 36 M 4 e
b B 3G L 3k 28, 39, G BB S 2 . HoAth Yl e} e
AR AN IR BTG Aa $9 ] B B U0 BT 2R 41k
R B0 €0, 5 SRR AH P Am 2 o R B 1 A A1 L 45 AD O TR
S5F I 1) G 0 b Bl € 5 R RS O IE A U B A £
55 D A L O B 78 Ak R KSR TR PR AL

R BH 32 | 21 0 fh £ it 48 H0ORN B i b £ R K
T B OEE (F 3 AR R Y ok 221y
=10, 1 B 48 A1 o B Y £ 1 23068 A5 40 5% i 4K
AERE b e ek o 8 M G b O Pk A A T G
25 2 T PR (822 5K B 29, LYk B M S AT 0 4
bR b .
2.2 ERHMER WU AY AN N 3T S € B i 5 1 A B2 i

SN 1,2, 3R = UM A i A KT e
AT BT SEE 1 52 00 (I8 4) 7T LU L 48 Ah 2R i i
SR AN 5] ok e 0 b T O P 52 ) AS [R] 42 55 T3



5 430

DO R A5 B AT B 00 T Ol M F 50 B4 w8 T O 1 19 O 12 277

T opeh R A T ek %) T G P & AR ol O P R Ak B £
ZEH 28,39 J/NE] 12. 1, {H 8 A5 Ze ) X A
Jeh o B RHE A B L B SR R AIE T Y b
A TR S

30T EEAL

CdAa
20 A A\ b

10

0

R

-10

=20

RR RO AR AO BF BO DO

30" Yetr

FRRG L RO WG M4 AR B V215 AO: BR 1 48 s BF . 68 o 5
21 BO i 8 : DO 40 8% o
B2 FAELEMMELZMEBEEH Lafno WL

Fig. 2 Variation of the indices of L,a and b under UV irradiation
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Fig. 3 Color variation of dyed bamboo under UV irradiation
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Fig. 4 UV resistance of dyed bamboo with the addition
of 1,2,3-benzotriazole
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Fig.5 UV resistance of dyed bamboo pretreated with chitosan
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Fig. 6 UV resistance of dyed bamboo with the pretreatment

of chitosan and addition of UV absorbent
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