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In recent years, the dyeing of textiles, especially the fibers used in handmade carpets,
with natural colorant and mordant, has attracted the attention of researchers.
Hibiscus sabdariffa L. is a rich source of natural colorant from the anthocyanin class.
This research has studied silk fibers' color and fastness parameters with the dye
extracted from Hibiscus sabdariffa calyces in the presence of different metallic and
natural mordants with pre-, meta- and post-mordanting methods. Metal salts such as
iron (I1) sulfate, aluminum potassium sulfate, calcium lignosulfonate, and natural
materials such as tannic acid and sodium alginate were used as mordants. The results
indicate that the meta-mordanting method, sodium alginate (4.01), and calcium
lignosulfonate (4.49) have created the highest color strength. Also, the post-
mordanting method and tannic acid and calcium lignosulfonate mordants provide the
best washing fastness (grade 5 on grayscale), and the post-mordanting method and
sodium alginate and calcium lignosulfonate mordants provide the best light fastness
(grade 5-6 in blue scale).
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Figure 1: Chemical structure of anthocyanin pigments in Hibiscus sabdariffa L. [19].
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Figure 2: Color of anthocyanin extract at different pH (24).
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Table 1: Color properties of silk fabrics dyed with pre-mordanting method in the presence of different mordants.

Iron (1) Aluminum potassium Calcium R Sodium
. Tannic acid -
sulfate sulfate lignosulfonate alginate

o . . .
K/S 2177 3.93 2.73 2.44 2.25
L* 55.36 49.67 61.18 54.89 56.32
a* 3.24 23.60 11.15 18.03 15.06
b* 0.81 1.82 7.90 -3.38 -2.03
c* 3.34 23.67 13.67 18.35 15.19
h* 14.05 4.40 35.30 349.37 352.34

iz glaailass a4 lojed gy 4 ol K5 pdapl gboaz b S, elsm Y Jgus
Table 2: Color properties of silk fabrics dyed with meta-mordanting method in the presence of different mordants.

Iron (1) Aluminum potassium Calcium N Sodium
. Tannic acid -
sulfate SEE lignosulfonate alginate

Dyed Samples .

K/S 3.89 3.58
L* 49.90 55.24
a* 24.58 19.02
b* 2.25 4.87
Cc* 24.68 19.63
h* 5.23 14.38

4.49 3.23 4.01
47.92 59.12 48.59
18.17 9.70 18.21
-0.04 9.87 -1.44
18.17 13.84 18.26
359.88 45.50 355.49
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Table 3: Color properties of silk fabrics dyed with post-mordanting method in the presence of different mordants.

Iron (1) Aluminum potassium Calcium - Sodium
. Tannic acid -
sulfate sulfate lignosulfonate alginate

Dyed Samples

3.86 2.48 2.62 2.77

K/S 3.05
L* 56.26 61.13 57.73 58.97 59.48
a* 13.76 11.32 13.46 16.60 8.36
b* 6.69 5.87 2.30 297 5.40
c* 15.29 12.76 13.66 16.87 9.96
h* 25.92 27.42 9.71 10.14 32.86
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Figure 3: K/S of dyed silk fabric with different mordants and mordanting procedures at maximum absorbance.
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Table 4: Color fastness of dyed silk fabrics using different mordanting procedure in the presence of metal and natural mordants.
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procedure sulfate sulfate lignosulfonate acid alginate
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