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Abstract

For the purpose of standardization and practicability of dyeing by natural dye, the mordanting and
dyeing properties of Lithodpermum officinale were studied. Appropriate extraction, dyeing and mordanting
conditions of Lithodpermum officinale were determined, and the effect of mordanting method on dye
uptake and color fastness of dyed fabric was investigated.

The maximum absorbances of Lithodpermum officinale solution were at 521 and 561mn, shikonin
solution were 517 and 556mn. According to the UV—VIS spectroscopy of shikonin solution showed batho
chromic shift with the increase of temperature and the absorbance of shikonin solution increased with the
increase of temperature. The color of Lithodpermum officinale solution was affected by pH 8~9, they
became dark, reduced reddish and bluish, The optimum conditions for extraction from Lithodpermum
officinale were at 80C and for 1 hour and at 25C for 24 hours, And effective dyeing conditions with silk
fabric were temperature at 80~100C and period for 60min.

K/S value and color fastness of dyed fabrics were increased by mordanting treatment.

In the case of Lithodpermum officinale light fastness was better than Sophora japonica, Caesalpinia
Sappan, Rhusjara, Cochineal dyeing fabrics, Perspiration fastness of Lithodpermum officinale were good,
Fastness of abrasion and dry—cleaning were good and these fastness improvement were generally
effected by post—mordanting treatment,
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Table 1, Characteristics of fabrics

Material
o Cotton Silk
Specification
fiber content(%) 100 100
weave plain plain
fabric count
(warpx weft/SCm) 141 % 135 312x 195
yarn number: warp 30'S 21D
weft S 21D
weight (g/mz2} 105 623
2) |4
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Fig. 1, Structure of shikonin®
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Fig. 2. UV—VIS spectra of Lithodpermum officinale extract and shikonin solution.
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Fig. 4. Variation of the absorbance of shikenin

solution with pH.
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Table 2, Values of H, V/C and L, 2", b* of multifiber —fabric dyed with shilkonin

\Temp Temp
| € H, V/C L a* b* | C H, V/C L* a* b
Fabri / Fabni /
40 550R 824/6.92 8365 | 2764 | 16,70 40 54YR 982/219 9922 | 491 | 1265
60 584R 6.65/10.49 68,12 | 41,71 | 2547 &0 065YR 9.12/3.37 9227 | 1144 | 13.28
acetate PET
80 5.66R 5.38/1253 5546 | 5128 | 29.89 . 80 229R 8.16/6.34 8294 | 2547 | 954
100 6.39R 4.20/12.00 43.33 | 49.63 | 30.64 100 164R 5.68/9.48 5844 | 3945 | 12.35
40 896YR 9,11/091 9216 ;. 092 6,23 40 923YR 9.34/2.01 9440 | 174 | 1421
60 0.71Y 8.89/1.79 90,04 | 067 | 13,16 .| 60 864YR 9.12/2,30 92,21 | 2,76 | 1546
cotton acrylic
80 706R 825/2.30 8380 | 7.02 | 512 30 340YR 8.66/2.36 87.78 | 623 | 1045
100 414R 6,66/4.02 6825 | 1543 | 7.29 100 487R 7.64/548 7780 | 21,10 | 1154
40 420R 757/577 77.12 | 2240 | 11.27 40 6,33R 7.35/2.89 7505 | 1032 | 659
avlon 60 5.85R 6.06/7.50 62.28 | 29,55 | 17.63 ool 60 3.04R 5,33/398 5408 | 1655 | 634
Wi
Y 80 3.05R 3.80/6.10 39.09 | 2784 | 9.63 80 1.32R 3.97/2.94 4093 | 1388 | 348
100 6.94R 2.31/299 2367 | 1451 | 638 100 5.19R 2.89/2.32 2966 | 12,00 | 5123
o) A2E ZE AR K/S gol 80~100CH  shshe A%E veh sk

74 Vet $AAROINE oldtlolEs Uy
2ol K/S gol 7 UEin AQ4404E A
27 K/S gel #71 uehin), ®s PET, ol2ge]
A gzl FHol wlg sl Uehgek
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AMFY NDA el e FAEL S 9
A g sta] e ZAsM B FEE
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Fig, 10, Relation between dye uptake and dyeing time,
{ookorant concentration 0.05g/100ml, dyeing temp, 80~100C)
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Table 3, Values of K/S, L*, a* b* and H, V/C of silk fabrics dyed with Lithodpermum officinale

Pre—mordants Post —mordants
Mordants [K/S H, V/C L' [ & | b K/ H, V/C [ L' |« | v
Silk STD |0.51 9.01R 6.86/1,25 7024 | 429 361
Silk Fe |082 987YR 6.77/9.10 6933 | 158 910 091 938Y 6.65/1.19 6817 | —275| 917
Al 0,77 950YR 6.75/1.31 6912 | 170 844 |067 326Y 6.63/0.66 6765 | —023| 492
Sn 187 1.38Y 6.68/1.72 6841 | 084 | 1200 |061 787YR 7.24/1.67 7391 | 297 9.82
Cu 0.77 139Y 7.24/215 7399 | 087 | 1501 |0.87 166GY 6.71/1.27 6871 | —383| 950
Cr 0.56 350Y 7.60/7.67 7748 | 015 | 53.35 |0.58 057Y 7.11/117 7263 | 0.9 7.93
#STD: non mordant

Table 4, The color faginess rating grade of silk fabrics dyed with Lithodpermum officinale and various mordants

Fastness Rubbing Perspiration Dry cleaning
. acidic alkaline stain
Light - :
dry | wet fade stain fade stain fade 3 | cotton
S|
Mordants silk | cotton silk | cotton

Silk STD 2-3 5 4 4—5 5 3 4 4—5 5 5 5

Fe 3 5 4—5 | 4—5 | 45 4 - 4—5 4 5 5

Pre— Al 3 5 4 4—5 4—5 4 — 4—5 5 5 5

N Sn —4 5 — 4—5 4—5 4—5 3 4 4—5 4—5 5 5

mordanting

Cu 3—4 5 4—5 4 4—5 1—5 3 4 4—5 | 45 H 5

Cr 3 5 5 4 4—5 4—5 3 4—5 4—5 4—5 5 5

Fe 3 5 5 4 4—5 4—5 3 4—5 | 4-5 4—5 5 5

Al 3 5 5 3 4—3 4—5 4 4—5 4—5b 4—5 5 b

Post—
) Sn 3 5 5 3 4—5 | 4-5 4 4—5 | 4—5 | 4-5 5 5
mordanting

Cu 2—3 5 5 3 4—35 4—5 4 4—3 4—5 5 b5 5

Cr —4 5 5 4—5 4—5 4—5 4 4—5 4—5 | 4-5 5 5
Autzleo 7 WEE 3 4 4-55FL, 29L 457 KN 2zer A7l gMzAcBA JMLT A7
Ao UEnRgY Soto] gy FAIEE BT 45 & DARIKE old wE sigAelz =, wdA
F% ol4e Ehich o 27 R djgubdl 92 g4 F A3 2 9
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3 AENEEFEL 1M BoF &3 g9 7
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