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Abstract; Chlorophyll was extracted from willow leaves by ultrasound-assisted extraction method in which 95 % EtOH was used
as solvent. Sodium copper chlorophyll was prepared by the processes of saponification and copper substitution. Maximum
absorption and the ratio of absorbance were obtained by ultraviolet-visible spectrum analysis. The ratio of absorbance is 3. 83
which indicates that the quality of sodium copper chlorophyll prepared can come up to the standard of GB 3262 — 1982. Sodium
copper chlorophyll was used to dye flax fabric. In the tests, dyeing rate and color characteristic value( whiteness, L™, @ and b~
values) were used as analysis indexes and the effects of concentration of each factor on dyeing results were discussed to obtain
optimum process conditions as follows: mass concentration of dye solution 1 g/L, concentration of accelerating agent 60 g/L, bath
ratio 1 :20(g: mL) , dyeing under the temperature of 98 °C for 50 min. Finally, the colorfastness of the flax fabric dyed under the
best conditions, such as wash fastness, rubbing fastness and light fastness were tested. The results show that rubbing fastness is
superior and wash fastness is good, however, light fastness is inferior. Dye, blank and dyed flax fabric were analyzed by FT-IR
method to investigate the interaction between sodium copper chlorophyll and flax fiber. Surface appearances of blank and dyed
samples were observed by SEM. The results indicate that there exist a few hydrogen bonds between sodium copper chlorophyll and
flax fiber and that sodium copper chlorophyll disperses among fibers uniformly.
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Table 1  Effects of dyeing conditions on colorimetric parameter

Yu i 2% Yu % iy L a’ b
dve;:gﬁ;‘(:jii(ms exii?liir/ltipdtf‘ hrig'il‘l{fess H -R - -l
. white-black red-green yellow-blue

0.5 35.40 57.86 85.76 -7.73 9.72

iR (g - L7) 1 35.70 51.55 82.13 -9.94 9.83

mass concn. of dyeing 2 15.30 48.80 80.22 -11.32 9.41

solution 4 13.30 43.47 77.07 -11.74 9.91

7.40 37.10 73.28 -13.20 11.20

20 16.50 56.01 84.10 -9.17 8.51

e £ 5]/ 30 17.20 54.69 83.52 -9.56 8.88

dyeing time 40 21.40 52.98 82.68 -9.78 9.12

50 24.80 53.42 82.90 -9.82 9.07

60 25.50 52.20 82.25 -9.39 9.19

80 13.00 53.84 83.04 -9.85 8.86

. . 85 17.75 53.37 82.75 -9.77 8.81

fifltzi/gc 95 22.46 53.27 82.73 -9.64 8.96

98 35.14 47.55 80.18 -10.36 10.59

100 22.10 53.57 82.84 -9.78 8.79

0 23.20 53.52 82.69 -8.59 8.58

5 34.06 48.95 80.82 -10.09 10.20

10 38.41 46.34 79.60 -10.66 10.96

PR (g L7 15 39.13 46.02 79.47 ~11.06 11.08
dosage of accelerating

agent 20 42.39 45.13 78.94 -11.57 11.21

30 51.10 44.52 78.85 -11.55 11.76

40 56.88 43.95 78.48 -11.98 11.77

60 63.04 42.64 77.92 -12.91 12.36

1:5 79.00 50.60 82.25 -9.95 10.90

I 1:10 74.64 47.94 80.88 -10.67 11.45

bath ratio 1:15 68.48 45.52 79.52 -12.03 11.79

1:20 63.04 42.64 77.92 -12.91 12.36

L)L W ;0" b" A 5h38%0 L™ lightness; a™, b* chromatic index % 2 [f] same as in Table 2

2.2.5 Fenswei®em WY TR S JORNE A RTRIL . W R RN 0 BRI
WA PEA W AR o W4 PR RRA , R 1 g QeI BT REMR P O 1 g/ L AR SR T 4 60 o/ L, fE AN [F] Y ¥R
AT, 98 C /KM G €8, 50 min, FET 4 2. 2.4 5 (4 20 BRIEAT S0, W0 W O B8 I 44 5% VR R S A
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Table 2 Comparison of colorimetric parameters before and after rinse

e /% )& brightness L* a” b*
No. cxhaustion v vEE i e v vEm i s
rate before rinse after rinse before rinse after rinse before rinse after rinse before rinse after rinse
1 63.99 77.81 80.96 77.81 80.96 -11.62 -9.73 12.05 10.22
2 64.69 78.31 81.76 78.31 81.76 -11.92 -9.66 12.22 9.93
3 61.19 79.06 81.35 79.06 81.35 -11.62 -9.82 11.65 9.81
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Fig.3 Flax fabric and fibers before and after dyeing
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