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Color Deepening and Antimicrobial Finish
in the Dyeing of Cotton Fabrics using Rhus verniciflua Extract
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Abstract— Deep coloration of cotton fabrics with concentrated Rhus vemniciflua extract was carried out using large amount of
Glauber’s salt and a mordant in order to improve dyeability and functional properties such as deodorizing and antimicrobial activity.
With increasing in the salt addition upto 80% in the dyeing liquor containing 0.45% extract concentration, K/S value and exhaustion
increased threefold from 1.2 to 3.5, indicating that the salt reduced the electrostatic repulsion between the dyes and the cotton fibers.
Also the concentrated extract solution to 8% can increase the color build up upto a K/S of 11.1. In addition the combined pre- and
post-mordanting methods with potassium alum enhanced the dyeability upto a K/S of 22.2. The ammonia deodorizing property
increased with increased color yield of the dyed fabrics. Also the dyed and post-mordanted fabrics with 8% extract concentration
showed antimicrobial activity against both Klebsiella pneumoniae and Staphylococcus aureus.
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Fig. 1. Ingredients of Rhus vemicifiua extract.
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Fig. 2. FT-IR spectrum of Rhus vemiciflua extract.
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Fig. 3. UV/Vis spectrum of Rhus vemiciflua extract
solution (0.0023 w/w% in water).
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Table 1. Effect of salt addition on color property
(extract conc., 0.45%)

Salt conc.(%) K/S L* a* b * AE

0 12 73.8 22 19.8 292
10 23 63.6 3.7 204 324
20 25 62.7 4.1 206  38.8
40 29 61.2 44 214 405
60 32 60.3 43 220 416
80 35 59.1 45 231 432
100 32 60.4 44 232 421
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Table 2. Effect of mordanting on color property
(extract conc., 8%)

* *

Mordanting K/S L a b’ AE
Without 11.1 491 72 310 560
Synchronous 112 492 73 313 562
Pre 164 540 129 455 60.0
Post 196 559 116 51.1 651
Pre and post 222 539 146 517 675

Table 3. The colorfastness to laundering of the dyed
fabrics

Laundering
Mordanting Shade Stain(Cotton)
Alkali  Neutral Alkali  Neutral

Without 1 2 4 2
Synchronous 1 2 3-4 2-3
Pre 1 4 2-3
Post 2-3 2 2-3
Pre and post 1-2 4 2-3
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Table 4. The colorfastness to rubbing and light of the
dyed fabrics

Mordanting K/S Dr;Ubbm%Vet Light
Without 11.1 5 2 6
Synchronous 11.2 5 2-3 6
Pre 16.4 5 2 3
Post 19.6 5 4-5 4
Pre and post 222 5 4 5
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Fig. 6. Deodorization efficiency of the dyed fabrics
with Rhus verniciflua extract.

Table 5. Antimicrobial activity of the dyed fabrics

Fabric Staphylococus Klebsiel{a
aureus pneumoniae

Undyed 0.0 0.0

Dyed(0.45%) wfo 99.9 23.1
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