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Abstract—Silk fabrics were dyed by Cochineal extracts after mordanted with various mordants and

their properties of dyeing, fastness and change of surface color were investigated. Silk fabrics were

mordanted with aluminum potassium sulfate, copper acetate, tin chloride, iron sulfate or chromium

potassium sulfate at 60C for 30 minutes and subsequently dyed at 60T for 60 minutes unless

mentioned otherwise. The dye-uptake of silk fabrics increased with the concentration of Cochineal
extracts and mordants used. Maximum dye-uptake was obtained at pH 3.5-4, regardless of the type of

mordants used. Surface color of silk fabrics changed from red purple to purple when mordanted with

Al or Cu mordant, from purple to purple blue with Fe mordant and showed red purple with Sn or Cr

mordant, respectively. It also changed according to pH of dyeing bath. Dyed silk fabrics showed poor

light fastness but good dry-cleaning, perspiration and rubbing fastness.
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Table 1. Characteristics of silk fabrics

Count Density
unts )
Weave (threads/5cm) | Weight
(g/m’)
Warp | Weft | Warp | Weft g/m
Plain | 21D [21D/2| 296 | 205 | 26
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Table 2. Ama of silk fabrics dyed by Coch-
ineal extracts after mordanted with
various mordants

Mordants | non | Al Cu | Sn | Fe | Cr

Ama{nm) | 500 | 530 | 400 | 520 | 400 | 530
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Fig. 1. Relationship between concentration
of Cochineal extracts and K/S value
of silk fabrics.
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Fig. 2. Relationship between dyeing time and

K/S value of silk fabrics dyed with
Cochineal extracts after mordanted by
various mordants : -l-non-mordanting,
-@- Al-, -A- Cu-, -¥- Sn-, -@- Fe-, -+-

Cr-mordants.
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Fig. 3. Relationship between concentration of
Cochineal extracts and K/S value of silk
fabrics mordanted with AlK(SOy): -
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Table 3. H(V/C) value of silk fabrics dyed by Cochineal extracts after mordanted with various

mordants
Conc. of mordants Conc. of Cochineal extracts (%, o.w.f.)
(%, o.wf) ) 4 6 8 10
1 25RP 2.8RP 4.0RP 4.1RP 41RP
(6.8/6.4) 6.3/7.4) (6.3/7.2) (6.0/7.6) (5.6/86)
Al 5 0.2RP 0.8RP 14RP 2.0RP 2.4RP
6.3/6.1) 6.2/6.1) (5.7/1.0) (5.3/1.7) (5.0/78)
10 96P 9.8P 10.0P 0.9RP 1.4RP
6.2/5.8) 6.0/6.0) (5.6/6.6) (6.2/7.2) (5.0/78)
) 1.3RP 0.4RP 0.5RP 0.3RP 0.2RP
(7.2/2.7) (6.6/4.0) (6.1/45) (5.9/4.9) (5.7/5.1)
0.3R 0.9p 43P 43P 46P
cu > | 7002 (64/1.4) (61/19) (57/2.0) (56/2.2)
10 80YR 1.1P 4.4P 55P 5.2P
(7.0/0.2) 65/0.7) 6.0/1.1) (569/15) (5.6/1.8)
] ~ 76RP 80RP 8.3RP 93RP 95RP
(7.2/15) (6.5/9.8) 6.3/10.3) (6.0/10.9) (5.8/11.6)
Sn 5 6.9RP 7.1RP T9RP 8.6RP 8.8RP
(7.1/7.1) (6.5/9.4) 6.2/10.3) (5.9/11.1) (5.7/11.3)
10 6.9RP 7.3RP 76RP 8.4RP 8.7RP
(7.0/1.8) (6.5/9.3) (6.0/10.2) (5.8/11.1) (5.6/11.4)
9.5P 44P 1.7P 0.8P 9.8PB
! 6.4/0.9) (5.9/1.3) (5.4/15) (52/16) (5.1/1.8)
Fe 5 2.8RP 25P 1.2P 9.2PB 9.7PB
(6.4/0.7) (5.7/1.0) (5.2/1.0) (4.9/1.3) (4.7/1.4)
10 5.3RP 1.2P 09pP 9.1PB 9.7PB
(6.4/0.6) (6.6/0.6) (6.2/0.9) (4.8/1.2) (46/1.3)
5.9RP 52RP 6.1RP 6.1RP 8.2RP
! (7.7/3.3) (7.1/4.0) (6.9/4.6) (6.6/4.7) (6.4/4.8)
cr 5 2.1RP 1.9RP 1.9RP 2.7RP 3.8RP
(7.2/3.8) (6.5/4.6) (6.3/4.7) (5.9/4.9) 6.0/4.9)
10 1.4RP 0.5RP 0.1RP 1.7RP 2.3RP
(6.9/4.1) 6.3/47) (5.9/4.8) (56.7/49) (5.6/5.0)
Silk dyed with 4.1R 2.2R 34R 34R 42R
Cochineal extracts (7.9/4.1) (7.3/5.2) (7.1/56) (6.9/6.2) (6.7/6.5)
Silk 89YR (9.1/0.9)
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Table 4. H(V/C) value of silk fabrics dyed by Cochineal extracts after mordanted with various
mordants at different pH of dyeing bath

Type of pH of dyeing bath

mordants 25 40 55 7.0
non 25R (6.9/6.5) 16R (6.9/59) 84RP (7.7/3.3) 84R (86/1.4)
Al 32RP (5.9/7.2) 1.3RP (5.7/7.0) 3.8RP (7.3/5.6) 7.1RP (84/32)
Cu 37RP (6.1/5.7) 50RP (6.0/2.1) 45P (7.1/0.4) 6.9GY (7.5/0.2)
Sn 7.8RP (6.1/10.2) 7.5RP (6.0/10.5) 6.8RP (7.3/6.8) 36R (8.6/2.4)
Fe 46RP (5.9/3.1) 6.3P (5.6/2.0) 06P (6.1/1.8) 9.0YR (83/0.7)
Cr 4.2RP (6.1/4.9) 1.8RP (5.9/4.9) 14RP (7.4/3.2) 3.1YR (8.8/0.8)

Table 5. Fastness of silk fabrics dyed with Cocineal extracts after mordanted by various mordants

Mordants
Fastness
non Al Cu Sn Fe Cr
Light 2-3 2 1-2 2 2-3 2-3
fade 4-5 4-5 5 5 4-5 4-5
Dry-cleaning i cotton 4-5 5 4-5 5 4-5 4-5
stain
nylon 4-5 5 4-5 4-5 4-5 4-5
fade 4 4-5 3-4 4 4-5 3-4
acidic . cotton 3 4 2-3 2-3 3-4 3
stain
o nylon 3-4 4-5 3-4 3-4 4 3-4
Perspiration
fade 4-5 4-5 4 3-4 4 4
alkaline ) cotton 3-4 3-4 4 2-3 5 3-4
stain
nylon 5 5 5 5 5 5
. dry 4-5 4 4 4 4-5 4-5
Rubbing
wet 4-5 4 3 4 4 4-5
4. A4 =2 A F=9 ZRE FEHY T2 F
NeEs ARFe Frhsgch
2459 ZAd G49A Al Cy, Sn, Fe, Tl 3@ ARG TAEAGE viEAY ALRT
JAE g3 HES F =AY 2202 A M Ae) FFol meh Tk Agoz wa
A2 GG T ARAT 2AE, muAgel ded AL CuldAR LR A A
H3lE AN ) ogn e A28 Atk (RP) ~ #%k9 wBeld (P), Sn, Cr WAl
1L tigAE A && 4 ARNER gAY 24 (RP), FeullgAle= Betd (P) ~ 4
§ 94 A GHFE G 608 (PRIo.2 BT}
A Zagd RS Jehdoh 4, viofdxe] g4 AES} Al Cu, Sn, Fe, Crol
2 wlgAle] ALEE ujdAle] EFol B AAE 7247 Agae] WdF F 2AQES
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