H1Q 0|§ Pt A=O| o) D 017

Dyeing Properties of Sappan Wood Dyes by Screen Printing

A2 A AT A5
zEs A e
Aadt s o Aes
25 FA

Dept. of Fashion Design, Kyung Moon College
Assistant Professor : Eun Kyung Kim

Dept. of Fashion Design, Sung Kyun Kwan University
Professor : Jee Hye Chang

(= =)
I.A & V2
I. A8y A EH
mAa=9 3z
< Abstract>

The purpose of this study was to confirm the possibility of screen printing with Natural dyes. The coloring
matter such as sappan wood was used in order to obtain the colorant powder through the processes of
extraction, low pressure concentration and the spray dry. After the screen printing on silk and cotton fabrics with
colorant, K/S values, changes of color and color fastness were measured. The main results were as follows;

1. The viscosity of printing thickeners of sappan wood powder was about 15,200 cps, and the highest
K/S value of the fabrics printed with sappan wood was obtained at 90+ 2°C of steaming temperature
and 80 minutes of steaming time.

2. For the fabrics printed with sappan wood, adding of urea was not effective, since the more the
concentration of urea increased, the more K/S values decreased.

3. For the natural dyes printing, the more the concentration of colorants increased, the more K/S values
increased. In general, the K/S values of the printed fabrics were higher when treated with mordants
rather than without mordants. Specifically, the Amax of sappan wood was 520~570 nm, and the K/S
value was highest when treated with Cu mordant and lowest when treated with Sn.

4. Generally, the color fastness was relatively fair.
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<Table 1> Physical properties of fabrics

yarn counts fabric density (threads/5cm) weight thickness
fiber weave
warp weft warp weft (g/m?) (mm)
silk plain 85D 85D72 176 114 75+5 0.21
cotton plain 30’s 30’s 141 135 100£5 0.26
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<Table 2> Composition and viscosity of printing thickeners

Stock thickeners (g)| 45 55 65 70 75
Water (ml) 435 { 335 | 235 (| 185 | 135
Dyes (g) 1.5 1.5 1.5 1.5 15
10% alum sol. (ml) { 10 10 10 10 10
Total (g) 100 | 100 | 100 } 100 | 100
Viscosity (cps) 3,200 | 6,400 | 15,200|42,400|93,600




<Table 3> HV/C, L* a*, b* values of fabrics printed with sappan wood dyes at 530 nm

fabrics viscosity (cps) H V/IC L* a* b*
3,200 8.81RP 5.17/8.80 5326 37.85 4.96
silk 6,400 8.87RP 5.07/8.75 52226 37.85 5.00
15,200 8.60RP 5.05/8.97 52.13 38.73 4.46
42,400 9.13RP 493923 50.90 40.00 5.71
93,600 9.97RP 4.89/9.53 50.42 4141 7.88
3,200 9.39RP 4.81/8.14 49.60 35.71 5.63
cotton 6,400 8.75RP 4.75/8.30 48.99 36.39 423
15,200 6.92RP 4.81/749 49.58 3292 0.39
42,400 7.28RP 4.85/7.66 49.99 3371 1.15
93,600 9.56RP 4.87/843 50.27 36.84 6.22
steaming conditions : 95+2°C, 30min.
Ao AL WAHCR redih@ AFS veh 15200 HEZ SAAH B ATAE 2RI
o A2 A% PEY Zrbo] Wk redih Aol HES 1200~D00ps FEE 2T AP

A A vehdr 9ok Iy 293
42400cpsol el M= g Aldl
3, =7} 6400cpse] St =

49 EAHOZE Bk
ok Qe QlejAe] Egse] AR HEe

«h:].

Zo] o F8 W3

Fol WA Y

2 -
1 -
o silk
e cotton
0 T T T T T
0 16 32 48 64 80

96(X10%)

Viscosity of printing thickeners(cps)

<Fig. 1> Effects of viscosity of printing thicheners on
K/S values of silk and cotton fabrics.
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<Fig. 2> Effects of steaming time on K/S values of silk fabrics
printed with sappan wood dyes at different temperature.
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<Fig. 3> Effects of steaming time on K/S values of cotton fabrics
printed with sappan wood dyes at different temperature.

SEA Hhe a*gE JERT Sl 2o HAEL ZH, K/STHE 90+2T Aol
BN FEE 7 2818 reddt A o] Fadt HAES Bol Jow FHEAZ sowelA M =
<Table 4> HV/C, L, a*, b* values of silk fabrics printed with sappan wood dyes at 530 nm -
steaming
- H ViIC L* a* b*
temp.("C) time(min.)

20 9.83RP 5.10/9.00 52.59 38.88 7.42

40 8.78RP 4.85/9.22 50.06 40.05 475

95+2 60 9.49RP 4.69/9.31 48.41 40.75 6.34
80 9.65RP 4.54/9.54 46.87 4202 6.63

120 9.45RP 4.54/9.46 46.81 41.65 6.08

20 9.18RP 5.05/8.95 52.12 38.68 5.80

40 9.61RP 4.80/9.19 49.55 40.09 6.68

90+2 60 0.02R 4.48/9.52 46,25 42.03 7.46
80 9.92RP 4.17/9.65 4297 4295 6.87

120 9.57RP 4.14/9.53 42.69 42.40 5.88

20 9.86RP 5.24/9.05 54.01 38.83 7.59

40 9.43RP 4.98/9.20 51.40 39.86 6.48

85x2 60 9.91RP 4.87/9.28 50.22 40.38 7.55
80 9.77RP 4.68/9.47 48.31 41.46 7.09

120 9.26RP 4.23/9.80 43.63 4344 5.30

conc. of sappan wood dyes : 1.5%
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<Table 5> HV/C, L*, a*, b* values of cotton fabrics printed with sappan wood dyes at 530 nm

steaming H vIC L* a* b*
temp.("C) time(min.)
20 8.03RP 4577173 4707 34.28 2.49
40 9.54RP 4477338 4611 37.18 568
95+2 60 9.13RP 4371843 45.06 37.54 4.69
80 9.54RP 4.37/8.39 45.02 3738 5.59
120 8 5IRP 442796 45.60 3538 327
20 0.04R 4.33/820 4467 36.64 6.52
0 9.78RP 4200845 4329 37.94 598
9042 60 0.05R 4.16/847 4290 33.08 653
80 027R 4.13/8.53 4262 38.30 7.02
120 9.84RP 4.14/8.29 4265 37.40 5.95
20 8.16RP 442142 4563 312 245
40 8.06RP 4.43/7.54 4565 3363 228
8542 60 9.90RP 4.55/3.44 46.90 3731 6.59
80 8 35RP 4441755 4576 3365 287
120 8 7IRP 4.54/7.97 46.80 3527 3.80

conc. of sappan wood dyes : 1.5%
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<Table 6> HV/C, L*, a*, b* values of fabrics printed with sappan wood dyes at 530 nm

fabrics viscosity (cps) H v/IC L* a* b*
04 7.11RP 6.80/6.43 69.64 25.95 1.63
silk 0.8 7.56RP 5.72/8.35 58.84 34.61 2.37
1.2 8.81RP 5.04/9.31 51.94 40.17 5.05
1.6 8.78RP 47119.44 48.54 41.24 4.65
24 0.09R 4.28/9.74 44.10 43.18 748
04 6.82RP 6.17/6.70 63.41 27.53 0.99
cotton 0.8 7.02RP 5.12/7.55 52.83 32.54 0.85
12 8.35RP 4.81/8.20 49.64 35.96 341
1.6 8.93RP 4.41/8.53 45.47 37.87 434
24 1.54R 4.16/9.34 4293 4145 10.57

viscosity of printing thickeners : 18,500+ 500cps
steaming conditions : 90+ 2°C, 80min.
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<Table 7> H V/C, L*, a*, b* values of fabrics printed with sappan wood by urea concentration at 530 nm

fabrics urea (%) H V/iIC L* a* b*
0 841RP 5.25/9.08 54.10 38.82 4.16
sitk 2 8.22RP 5.86/7.96 60.30 32.59 3.70
4 9.23RP 6.39/6.80 65.55 27.84 5.18
6 9.77RP 6.66/6.00 68.27 24.17 541
8 2.70R 7.10/4.73 72.57 18.26 724
10 3.70R 7.22/4.32 73.72 16.48 7.58
cotton 0 9.02RP 4.71/8.52 48.57 37.37 4.87
2 9.12RP 5.29/8.32 54.57 35.60 5.51
4 8.21RP 5.70/7.55 58.72 31.21 3.46
6 7.TIRP 5.84/7.05 60.11 29.10 2.56
8 7.38RP 6.11/6.32 62.76 26.17 1.84
10 9.11RP 6.36/6.01 65.25 24.57 4.40
conc. of sappan wood dyes : 1%
viscosity of printing thickeners : 18,500+ 1,000cps
steaming conditions : 90+2°C, 80min.
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<Table 8> Amax, K/S, H V/C, L*, a*, b* values of silk fabrics printed with sappan wood dyes and various mordants

fabrics mordants Amax(nm) K/S H v/IC L* a* b*
silk unmordant 460 1.71 337YR  7.03/7.13 71.89 20.92 33.18
Al 530 227 8.15RP  5.50/8.45 56.65 35.54 353
Cu 550 4.88 T47RP  4.03/5.22 41.52 23.97 0.76
Cr 570 2.55 5.13RP  4.72/3.10 48.71 13.15 -1.17
Fe 550 2.89 9.37P  4.37/2.11 45.10 8.37 -4.78
Sn 540 0.79 3.32R  6.87/6.09 70.29 24.01 1045
cotton unmordant 550 2.46 779RP  5.14/5.90 52.96 25.30 2.04
Al 530 343 9.78RP  4.89/8.36 50.42 36.53 6.69
Cu 520 10.95 492RP  2.74/295 28.05 15.04 -3.03
Cr 570 4.50 290RP  3.96/3.05 40.75 13.70 -4.08
Fe 540 393 0.07R  3.90/1.81 40.19 8.86 1.60
Sn 540 2.39 850RP  5.046/7.79 56.27 32.79 04.00

conc. of sappan wood dyes : 1%
conc. of mordants : 1%

viscosity of printing thickeners : 18,000 2,000cps
steaming conditions : 90+2°C, 80min.
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<Fig. 6> a*, b* values of silk fabrics printed with sappan wood dyes
and various mordants. N. M. represents nonmordant.
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<Fig. 7> a*, b* values of cotton fabrics printed with sappan
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wood dyes and various mordants
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b, Lol X|mO| o S =X 247 Bol Ag Al B2 A4S 2947 QeiE AL
Ho® etk ¥ AYTE A4 B, A
452 ©|g3ke] hand screen printing® 2 E B REo)M 2~35F0 8 Uehyth T nhg
ol ABEE SAY A3e (Table 99} 2h AYEE Cu Fe WA AS QA F5sP0
(Table 9y 7k R Ao whe &% 28 Ed 4 o AL Cu. Sn #}gAe) A9l A= Rkt

go) 9% A%, Sebo Ty A=, AT A
T ¢ A%, 0F AYEY 37 ool
29 AFTAN 9T AAEE GAZ 2 A

VL 3 &

22 Cu WA 7S 3~4 TEF2E FEIAA
ok Al WA A g ol 1~-25F2E B das AAYEE ol§¢ ~Fd 2de] 4
ERT itk Ealo] el AZEE EE H‘éxﬂ £ 7S Bd] Yt o)|RoRH ARE
OM ol ¢k AHE HolX vk & AFEE HAZ AHE-3FS *Ji*e FE, AYFHL F74
~25wolA 45E7A 2 wiEA 3 HFe R ZAA ALERS ARsFAOH, YLEDE oF
Z%Eroﬂ wet 2A vehta itk A B 9 3t AAED ‘%lgoﬂ 239 9 ¥ gFF
G Fdeol o] W4 A glol tﬂxﬂ ¥ = 2 Ao walel g4 ASed 33 WA
33t9e™ Cu g A9 290 1 79 A HEY 29 tsAH 284S HESUT doA
< AYstrs gy Fsach u}é} 74?4 x AEL g3 2k
g Cu i FAIS] 7 *EH qA 255 Ast 1 AEHLARETE o233 99 A E9IY HY
I EE 3~4E A5 HZE 15200cpsR 2™, $E 25T 9+2C, 5

gd HAENA %J* AAET BT wEAd d A7HE 0% ATNAM Hul dAF=E U
AAM 15FLE u§- wolom Ag Afx 74 B2 loh

<Table 9> Color fastness of printed with sappan wood dyes

silk cotton
fastness

Al Cu Cr Fe Sn Al Cu Cr Fe Sn

light 1~2 3~4 2 2~3 2~3 1 1 1 1 1

fade 5 5 5 4~5 4~5 1 1 1~2 1 1
dry cleaning tai silk 5 5 5 5 5 4~5 4 4~5 4~5 4~5

stain

cotton 5 5 5 5 5 4~5 4~5 4~5 4~5 4~5

fade 3 3~4 4 4 4 2 2 3 3 3
acidic tai silk 2 1~2 2 3 2~3 2 1~2 3 2~3 2~3

stain
L. cotton 3 1~2 2~3 3~4 2~3 2~3 2 4 3~4 3~4
perspiration
. fade 3 2~3 3 3 4 2~3 2 3 3 3
alkaline - -

stain silk 2 2 2 3~4 2~3 2 1~2 3 2 2

cotton 3 1~2 2 3~4 2~3 2 2 3 2~3 2
3~4 3~4 3~4 3~4 3 3~4 4~ 4~ ~3

rubbing dry 3 > > 2
wet 3 2 3~4 4 3 2 2 4 3 2
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