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Abstract— The purpose of this study is to obtain the dyed-fabrics of the elaborate patterns using the natural dye powders
extracted from Galla Rhois, Sophorae Flos Immaturus, Clove, Sappan Wood, Madder, Log Wood and Japanese Green Alder. Specific
informations on the separation and powder-making of each colorant were disclosed. Appropriate printing paste preparation and
printing conditions including the viscosity and mordant concentration in the printing paste were investigated. The dyeability and
colorfastness of the screen-printed silk fabrics with the colorant powders were discussed in terms of practical applicability. The
deodorization and antimicrobial activities of the silk fabrics screen-printed with natural dyes were also assessed.
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Table 1. Powder preparation of natural dyes

Materials containing natural dye Extraction solvent Yield
Remark
Name Amount(g) Name Amount( £) ®

Galla Rhois 250 Water 15 18 spray drying
Sophorae Flos Immaturus 2000 75% CH;OH 30 85 spray drying
Clove 2000 " " 70 spray drying
Sappan Wood 500 " " 30 freeze drying
Madder 2000 ” ” 55 spray drying
Log Wood 500 " " 22 freeze drying
Japanese Green Alder 500 " " 60 freeze drying
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Table 2-1. Constitution and viscosity of the printing pastes containing Galla Rhois

No. Raw paste(g) Water(cc) Dyestuff powder(g) Mordanting agent(g)  Total(g) Viscosity(cps)
1 90 5 3 Sn, 2 100 62,960
2 " 4 ” Al, 3 " 71,920
3 " 5 ” Cu, 2 ” 61,680
4 " 6 ” Cr, 1 ” 74,560
5 " 6 ” Fe, 1 ” 61,760
6 80 15 3 Sn, 2 ” 50,160
7 " 14 " Al 3 ” 53,920
8 " 15 ” Cu, 2 ” 45,760
9 " 16 ” Cr, 1 ” 52,080
10 " 16 ” Fe, 1 ” 48,160

Table 2-2. K/S and H(V/C) value of the screen—printed silk fabrics with Galla Rhois
No. Amax (nm) K/S H(V/C)
1 400 0.64 3.73Y(8.57/0.84)
2 ” 0.59 0.08Y(8.44/1.00)
3 ” 1.47 8.14YR(6.92/2.28)
4 ” 6.37 6.08Y(4.97/2.01)
5 560 3.90 0.07P(3.91/1.44)
6 400 0.60 3.60Y(8.65/0.84)
7 ” 0.59 9.55YR(8.41/1.00)
8 ” 1.42 8.18YR(6.95/2.13)
9 ” 5.85 6.03Y(5.19/2.00)

10 560 5.57 9.65PB(3.38/1.31)
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Table 3-1. Constitution and viscosity of the printing pastes containing Sophorae Flos Immaturus

No. Raw paste(g) Water(cc) Dyestuff powder(g) Mordanting agent(g) Total(g) Viscosity(cps)
1 90 5 3 Sn, 2 100 64,720
2 ” 4 " Al, 3 " 68,160
3 ” 5 " Cu, 2 " 62,320
4 " 6 " Cr, 1 " 70,640
5 ” 6 " Fe, 1 " 53,920
6 80 15 3 Sn, 2 " 43,840
7 " 14 " Al, 3 " 44,240
8 ” 15 " Cu, 2 " 41,440
9 ” 16 " Cr, 1 " 45,440
10 ” 16 " Fe, 1 " 37,440

Table 3-2. K/S and H(V/C) value of the screen—printed silk fabrics with Sophorae Flos Immaturus

No. Amax (M) K/S H(V/C)
1 400 8.68 4.61Y(8.33/8.58)
2 y 5.67 5.46Y(8.40/3.85)
3 y 8.43 2.42Y(6.67/7.68)
4 ” 13.18 8.54YR(5.08/7.98)
5 y 6.01 3.23Y(5.26/3.03)
6 400 8.95 4.13Y(8.33/9.33)
7 y 5.82 5.05Y(8.25/4.48)
8 y 9.57 2.05Y(6.50/7.93)
9 y 12.75 8.29YR(5.11/7.88)
10 y 6.27 3.40Y(5.18/3.01)
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Table 4-1. Constitution and viscosity of the printing pastes containing Clove

No. Raw paste(g) Water(cc) Dyestuff powder(g) Mordanting agent(g)  Total(g)  Viscosity(cps)

1 90 5 3 Sn, 2 100 62,720
2 , 4 , Al 3 , 72,320
3 y 5 y Cu, 2 , 66,240
4 y 6 y cr, 1 , 71,760
5 » 6 » Fe, 1 , 58,960
6 80 15 3 Sn, 2 , 46,000
7 , 14 , Al 3 , 49,280
8 y 15 y Cy, 2 , 48,160
9 » 16 » cr, 1 , 55,680
10 y 16 y Fe, 1 , 42,240

Table 4-2. K/S and H(V/C) value of the screen-printed silk fabrics with Clove

No. Ninax (M) K/S H(V/C)
1 400 2.28 9.66YR(8.58/4.42)
2 y 275 2.50Y(8.10/2.96)
3 y 425 2.32Y(6.74/4.28)
4 y 12.32 0.68Y (4.42/4.30)
5 y 4.06 1.56Y(5.01/0.88)
6 400 225 5.48Y(8.48/4.09)
7 y 3.04 2.09Y(8.00/3.30)
8 y 5.08 1.92Y(6.33/4.35)
9 y 12.91 0.57Y(4.29/4.11)
10 y 3.86 1.86Y(5.04/0.96)

Table 5-1. Constitution and viscosity of the printing pastes containing Sappan Wood

No. Raw paste(g) Water(cc) Dyestuff powder(g) Mordanting agent(g) Total(g)  Viscosity(cps)

1 90 5 3 Sn, 2 100 63,200
2 ” 4 " Al, 3 ” 70,240
3 " 5 " Cu, 2 ” 64,440
4 " 6 ” Cr, 1 ” 76,240
5 " 6 ” Fe, 1 ” 53,440
6 80 15 3 Sn, 2 " 46,000
7 " 14 ” Al, 3 ” 48,400
8 " 15 ” Cu, 2 ” 47,520
9 ” 16 ” Cr, 1 ” 52,960
10 n 16 ” Fe, 1 " 40,560

Textile Coloration and Finishing, Vol. 22, No. 4
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Table 5-2. K/S and H(V/C) value of the screen—printed silk fabrics with Sappan Wood

No. Aumax () K/S H(V/C)
1 530 335 2.47R(5.51/9.88)
2 460 2.86 1.03YR(6.15/8.18)
3 520 13.06 3.86R(3.07/6.62)
4 560 4.58 0.00R(3.98/4.03)
5 460 2.59 2.07YR(5.22/3.51)
6 530 2.62 1.53R(5.79/9.46)
7 460 2.76 9.39R(5.97/8.26)
8 520 12.61 3.23R(3.03/6.03)
9 550 5.15 9.62RP(3.80/3.86)
10 460 2.81 2.94YR(5.06/3.15)

Table 6-1. Constitution and viscosity of the printing pastes containing Madder

No. Raw paste(g) Water(cc)  Dyestuff powder(g) Mordanting agent(g) Total(g)  Viscosity(cps)

1 90 5 3 Sn, 2 100 45,360
2 y 4 y Al 3 y 55,440
3 y 5 y Cu, 2 y 51,840
4 y 6 y Cr, 1 y 58,320
5 y 6 , Fe, 1 y 44,640
6 80 15 3 Sn, 2 , 35,520
7 y 14 y Al 3 y 38,560
8 y 15 y Cuy, 2 y 35,680
9 , 16 , Cr, 1 , 34,720
10 y 16 , Fe, 1 , 31,600

Table 6-2. K/S and H(V/C) value of the screen—printed silk fabrics with Madder

No. Amax (nm) K/S H(V/C)
1 400 3.89 9.07YR(7.53/7.42)
2 " 3.93 0.20Y(7.40/6.77)
3 " 4.69 6.44YR(5.97/5.62)
4 " 4.01 7.63YR(6.70/5.69)
5 4 3.79 9.81YR(6.38/4.38)
6 " 3.70 8.89YR(7.51/7.15)
7 " 3.33 0.49Y(7.47/6.16)
8 " 4.34 6.37YR(6.01/5.20)
9 " 3.98 6.99YR(6.52/5.59)
10 " 4.17 9.92YR(6.28/4.47)
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Table 7-1. Constitution and viscosity of the printing pastes containing Log Wood

No. Raw paste(g)  Water(cc)  Dyestuff powder(g) Mordanting agent(g) Total(g)  Viscosity(cps)
1 90 5 3 Sn, 2 100 61,520
2 ” 4 ” Al, 3 " 75.920
3 " 5 " Cu, 2 " 78,420
4 " 6 " Cr, 1 " 75,840
5 " 6 " Fe, 1 " 54,800
6 80 15 3 Sn, 2 " 50,240
7 " 14 " Al, 3 " 54,380
8 " 15 " Cu, 2 " 58,400
9 " 16 " Cr, 1 " 54,000
10 " 16 " Fe, 1 " 42,400

Table 7-2. K/S and H(V/C) value of the screen—printed silk fabrics with Log Wood

No. Amax (nm) K/S H(V/C)

1 560 5.17 0.23RP(3.81/3.64)
2 400 3.73 6.07YR(4.67/2.11)
3 600 14.69 2.62PB(2.21/1.51)
4 600 11.77 2.21PB(2.43/0.90)
5 400 3.44 (3.98/N)

6 560 4.80 9.40P(3.89/3.81)
7 400 4.03 1.86YR(4.36/1.80)
8 600 16.08 2.37PB(2.12/1.55)
9 600 10.36 3.22PB(2.56/0.73)
10 400 3.71 (3.88/N)

Textile Coloration and Finishing, Vol. 22, No. 4
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Table 8-1. Constitution and viscosity of the printing pastes containing Japanese Green Alder

No. Raw paste(g)  Water(cc)  Dyestuff powder(g) Mordanting agent(g) Total(g) Viscosity(cps)
1 90 5 3 Sn, 2 100 148,600
2 ” 4 " Al, 3 " 145,000
3 " 5 " Cu, 2 " 129,200
4 " 6 " Cr, 1 ” 112,400
5 ” 6 " Fe, 1 " 71,600
6 80 15 3 Sn, 2 " 90,200
7 ” 14 " Al, 3 " 88,600
8 ” 15 " Cu, 2 " 82,400
9 ” 16 " Cr, 1 ” 69,600
10 ” 16 " Fe, 1 " 46,000
Table 8-2. K/S and H(V/C) value of the screen—printed silk fabrics with Japanese Green Alder
No. Amax (nm) K/S H(V/C)
1 400 2.23 4.14Y(8.47/3.08)
2 " 1.83 2.35Y(8.22/2.99)
3 " 4.05 9.94YR(6.53/4.00)
4 " 4.19 2.63Y(7.16/4.01)
5 " 2.71 0.67YR(5.40/1.05)
6 " 2.36 4.27Y(8.44/2.83)
7 " 2.18 2.27Y(8.06/3.22)
8 " 4.66 9.71YR(6.31/3.99)
9 " 3.34 3.14Y(7.51/3.78)
10 " 2.79 9.04R(5.30/1.00)
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Table 9. Fastness of screen—printed silk fabrics
Sample No. A B C D
Fastness
Light 3 3-4 2 2-3
fade 3-4 4 4 4
Dry Cleaning )
solution 4 4-5 4-5 4-5
dry 2 4-5 4 4-5
Rubbing
wet 2 4-5 3-4 3-4
Acidic 4 4 34 4
Perspiration
Alkaline 4 4 3-4 4

Table 10. Deodorization ratio of screen—printed silk fabrics

Sample No. Conc. of ammonia

Deodorization ratio

(ppm) ppm %
- 100 98.2 1.8
A 100 5.0 94.9
B 100 20.0 79.6
C 100 4.0 95.9
D 100 18.0 81.7
Table 11. Bacteria reduction ratio of screen—printed silk fabrics
A B C D
Staphylococcus aureus
Ma 1.1 x 10° 1.1 x 10° 1.1 x 10° 1.1 x 10°
Mb 59 x 10° 59 x 10° 59 x 10° 59 x 10°
Mc 4.7 x 10° 53 x 10° 58 x 10° 55 x 10°
Reduction ratio (%) 20.3 10.2 1.7 6.8
Streptococcus pneumoniae
Ma 12 x 10° 12 x 10° 12 x 10° 12 x 10°
Mb 77 x 107 7.7 x 107 7.7 x 100 7.7 x 107
Mc 6.1 x 10’ 72 % 107 6.5 x 10/ 6.1 x 10’
Reduction ratio (%) 20.8 6.5 15.6 20.8
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