S F L f51%]
A13F A3, 2011
<AFTE=E>

J. Kor. Soc. Cloth. Ind.
Vol. 13, No. 3, pp.432-437(2011)

CHEHS 0|88t X|Bo| MoiM
UyE
= xjsha o) 78}

Natural Dyeing of Silk Fabric with Rheum undulatum L.

Sang Yool Kim
Dept. of Clothing & Textiles, Mokpo National University, Mokpo, Korea

Abstract : The natural dyeing of silk fabric with Rheum undulatum L. extract was investigated. The proper colorant con-
centration, dyeing temperature, dyeing time, and pH for the dyeing of silk fabric with Rheum undulatum L. extract were
90% v/v, 90°C, 80 minutes and pH 3, respectively. In various mordanted methods, the K/S values of mordanted methods
were higher than those of unmordanted methods. Light colorfastness of mordanted silk fabric was improved by mor-
danting. The antibacterial properties of dyed and mordanted silk fabric showed a high reduction rate, and Cu mordant was

showed the most effective bacterial reduction.
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Table 1. Characteristics of silk fabric

Weave Fabric counts Weight Thickness Fiber
(threads/5 cm) (g/mz) (mm) content
Plain 276x192 25+1 0.16 Silk 100%

3 3¢9l 100 mle] S/HFE 7ste Rz F2ke
3T ZEkaad wRb)e} LEAE AX8 T, 100°CoIA
12087 = 2 oj3sle] o]F MAYgo = o] ARE3ISITH

%m
B

Aoz AXE £4] 1: 100, YAFE 10~90% v/
v, QAT 30~90°C, FAAIZF 20~1208, pH 3~112 =3}

71H A IRY A 7] (Daelim  Starlet Engineering, Model DL-
10015 A&kl A si3iTt.

2.4, HAXM|Z{2]

1~10% o.w.f2] Al, Cu, Fe Wl9AZ £4] 1: 100, 40°Cel
Al 2087 AuiEd B T Shar, miEAl AEAl &)1
100, 90°CollA 807 418 A5

25 ZE7| &= gl oM £
AHEe] HH7] A2EE= Handy type colorimeter(Color

System Co. Model JX 777)5 AFE3F 400~700 nm2] H<

oAl 10nm 7HAo 2 TATKRE-S 243 & JAE9 FHu)

gl A Kubelka-Munk 2ol €J8)] K/S 3= 33Tt
K/S=(1-R)’/2R

R : Fd &5 dPgolxe] ZHRRE

K : 3A5

S : Akt Al

3 1976 CIESIA AR Azp2le] oJsle] L' a', b

S Munsell TAA] M3 wa} o] A& 3 H, V/
CE T3l
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Fig. 1. Effect of colorant concentration on the K/S value(90°C, 80 min).
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Fig. 2. Effect of dyeing temperature on the K/S value(90% v/v, 80 min).
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Fig. 3. Effect of dyeing time on the K/S value(90% v/v, 90°C).
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Fig. 4. Effect of pH on the K/S value(90% v/v, 90°C, 80 min).
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Fig. 5. Relation between concentration of mordants and K/S value of silk fabric dyed with Rheum undulatum L. by pre-mordanting method.
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Fig. 6. Relation between concentration of mordants and K/S value of silk fabric dyed with Rheum undulatum L. by post-mordanting method.
32 IIENERF, HigMiss & ool K/S 3 M4
wajof O|Xl= it Table 2. Color change of silk fabrics dyed with Rheum undulatum L. by
pre-mordanting method
Fig. 59 Fig. 62 MEA] T/, AT 2 ool
w2 A (K/SH H3lE Vel A= Fig. 5= Aujdst

L* a* b* H V/C

ARl KiSqle] WAL b Zoloh Gane apr  Unmordmied 5279 929 4404 186Y 5.12/687
90%v/v, DAL= 90°C, FAAIZE 80, pH 30]%L0m, mjedA Mordants C?r;: e‘;“;tg’“

o wE FHE shguie] wishs AR %ok 440 nmel A Al 1 4957 11.53 3831 054Y 481/627
1 K/ SAskint. ol ) e Sad sy 3 4881 10.87 3930 092Y 4.73/633
Ao S7RkE Bge HErer, WigAETel dAsle] S 4701 10.67 3974 099Y 4.56/6.42
HEAEETE SRS Kisghe S7IstE v EAl e 7 4834 1096 39.57 0.89Y 4.78/6.39

5%(0.w.L)elA o] K/Sahe JERd H migAls=rF S5
o we} A3lele S Jelilon, AaERE MujdA] A

10 48.78 11.84 37.54 0.33Y 4.73/6.17

- ’ Cu 1 3837 13.88 32.52 8.85YR 3.73/5.78
A MBAEEE 5%(0.w.f)EL FEHoIAT), Fig. 62 S 3 3315 1352 2774 $31YR 3.13/5.18
Aol A2l Kisghe] MskS vl 2102 AlSL Cul A 5 30.81 12.52 25.44 828YR 3.00/4.77
+, EAIEE 7%(0.w.L)NA, Ferll@A1e] ¢ 5%(o.w.L)el ; 3048 1268 2573 84SYR 3.16/4.80
M S KisEte e 5 AT SRl wet KIS 10 3380 1330 2692 8.46YR 3.29/5.06
1S Aslals AsEe : i il i
i Aslshes AgE vEMidE. Fe i 3626 583 2264 217Y 353374
Table 2 3 Table 32 Iz HATE A2z thslo] v 3 9587 238 1149 4207 2520215
FAET, HAAs= Sl mhE se] wsks 5 2481 220 1090 441Y 2.42/2.06
Bl Ao® L 1 E’ o B red, 2 B green 4 7 2519 224 11.01 434Y 2.46/2.08

o zo] Wsl, +b WIS yellow, -b* WS blue AJ4FO 2 0]
H3lE, He /5‘4/‘07'(Hue), V= %HXE(Value), Ci= A= (Chroma)E

10 2530 233 11.05 4.24Y 2.47/2.08
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Table 3. Color change of silk fabrics dyed with Rheum undulatum L. by
post-mordanting method

Table 4. Colorfastness of silk fabrics dyed with Rheum undulatum L. and
mordanted with various mordants

L* a* b* H  VC ‘ , Washing
silk fabrics Light -
Unmordamted 5279 929 4404 1.86Y 5.12/6.87 Fade stain
i 2 4
Mordants Co;lcentratlon Dyed 3 5
(%, ow.f) Al mordanted 3 3 45
Al 1 4876 10.75 3480 0.69Y 4.73/5.72 Cu mordanted 3 3 45
3 47.98 10.89 3599 0.64Y 4.65/5.86 Fe mordanted 3 3 A5
5 4671 1085 36.10 0.55Y 4.53/5.90
7 4574 1118 3632 0.53Y 4.43/5.98 Table 5. Antibacterial property of silk fabrics dyed with Rheum
10 4920 1033 35.66 085Y 4.77/5.77 undulatum L. and mordanted with various mordants
Cu 1 4565 10.67 32.00 0.37Y 4.33/4.69 . . Bacteria reduction rate (%)
Antibacterial property -
3 3993 1077 28.18 9.74YR 3.88/5.33 silk fabrics Staphylococcus Klebsiella
5 37.08 13.54 27.08 8.44YR 3.60/5.18 dureus preumoniae
7 3234 15.08 26.14 7.24YR 3.15/5.12 Untreated 464 420
10 3417 1495 26.18 7.34YR 3.33/5.09 Dyed 916 875
Fe 1 3272 218 1333 485Y 3.193.75 Al mordanted 963 94.3
3 2675 181 1295 531Y 261241 Cu mordanted 999 999
5 233 105 1141 596Y 2.18/2.15 Fe mordanted 982 921
7 2361 133 1143 560Y 230/2.16

10 2548 1.53 1146 5.04Y 2.49/2.15
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