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Effect of Heating Process on Color Values of Rayon Fabrics Dyed with
Persimmon Extract

Ok soo, Kim and Jeong dae, Jang
Dept. of Clothing and Textiles, Pusan National University;, Busan, Korea.

Abstract : In order to examine the availability of heat treatment for color developing in persimmon dyeing, the rayon fab-
rics dyed with persimmon extract from unripe persimmon which was used after stock and fermentation. Dyed fabrics
were heated at various temperature and time by contacting press heat and drying heat. Color developing results were
influenced by the difference of heating method. Press heating method is more available than drying heat method. Effect
of temperature and time on AEa*b* and color values of dyed rayon fabrics was considerable. Considering the practical
aspect, The temperature around 140~160°C and the time no longer 40 minutes can be reach the region of the full color
developing by press heating process. It was very shortened than any other method(drying air heat, xenon radiation, sun-
light). The dyed rayon fabrics with heat treatment have darker and deeper red-yellow color than which by sunlight and

xenon radiation.
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Table 1. Characteristics of Fabric

Fabric Weave Fabric count (yarns/inch) Weight(g/mz) Thickness(mm)
Rayon 100% Plain 145x75 123 0.29
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Fig. 1. Effect of heat treatment on AEa*b* of rayon fabrics dyed with
persimmon extract.



Table 2. Effect of heat treatment on L*a*b* , H V/C color system and
AEa*b* of rayon fabrics dyed with persimmon extract according to
temperature(°C) and time(min)

Temperature Time
(C)  (Min)
5 68.18 3.94 1249 9.7YR 6.72.0 1544

10 6825 4.07 1299 9.7YR 6.7/2.1  15.80

80(°C) 20 6836 438 1249 92YR 6.72.1 1545
30 6833 4.09 12.07 93YR 6.72.0  15.08

40  67.80 449 12.88 9.2YR 6.7/2.1 16.12

5 67.13 480 1220 8.6YR 6.6/2.1  16.09

10 6727 471 1255 89YR 6.6/2.1  16.28

100(°C) 20 65.53 545 1275 82YR 6422 1781
30 6495 6.33 1339 7.7YR 6.4/25 1891

40  63.83 743 1433 7.YR 63/27  20.67

5 66.95 5.15 1296 8.6YR 6.6/22 1691

10 64.65 690 14.15 7.6YR 6.4/2.6  19.81

120(°C) 20 62.03 821 13.68 6.0YR 6.12.7 2183
30 60.65 995 1449 4.7YR 6.0/3.1  23.98

40 5845 11.23 1489 4.0YR 5833 2634

5 62.96 7.77 1493 7.2YR 6.228 21.76

10 5644 11.11 1540 4.4YR 5.6/3.4  28.06

140(°C) 20 5031 14.48 1493 22YR 5.0/39  34.08
30 46.01 15.07 13.45 09YR 4.5/3.8 3736

40  44.51 1530 1290 0.5YR 4.4/37 3856

5 5527 11.73 16.61 4.7YR 5.5/3.6  29.82

10 4392 14.12 1349 1.7YR 4.3/3.5 388l

160(°C) 20 3449 12.77 949 02YR 3429 4599
30 30.02 1094 7.64 9.8R 3.0/2.4 49.51

40 29.65 1033 7.21 10R 2.922 49.68
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Fig. 2. Effect of temperature) and time on AEa*b* of rayon fabrics dyed
with persimmon extract.

o] F7lelel®= MA} Wste] Fo] Tz A ¢Feut, 140°ColA
2 3L 160°CellA 52 Aol

: =o] FFol s 71X

AFE A EE St mEA grkal ARt oS A
Z¥o] 7Kgl weh Aapel] A= FFol A veht A7t
FF 5000 o223 Ut} ol ILo] 5 B} Fe A7

th2ol], Table 20 YR GA] &= 9 A7l w2
Aol Wsls 43¢ 3 vwsl] HMEALS 1HS 5
Azlo] Wkl Ao Mnkd oz HElexr) Eold
A 7te] S7FEE Laglo] A
w axgho] AidoE ol SUIElaL bite S8 &
o] t] Hojx|a, FAE Frishe Wz g
ok A A YRAOIA Al R Wke = 7l

¥ 32 g
£ g

J

N
N
>.
%
et
i
9
<
do
N,
R
32

<1 o ox ¥ & [o

5min 4.7YR
g

. 20min 22YR

14l 5min 7.2YR

10min v min

17YR |
3 40min
a 12F 0.5YR
10} | 140°C —&— 20min 0.2YR
160°C -+ v
sl 3omin~
aomi,.7 98R
10R
6 . X A i ; .
2 4 6 8 10 12 14 16

o
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according to heat treatment by press heating.
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Table 3. Effect of heat treatment on L*a*b* , H V/C color system and
DEa*b* of rayon fabrics dyed with persimmon extract and treated with
alkali according to temperature and time

Temperature Time
(') (Min)
5 4832 827 16.53 7.6YR 4.7/3.0 3437

10 4748 827 16.63 7.6YR 4.73.0 35.03

140(°C) 20  46.78 826 1547 7.1YR 4.6/27 3522
30 44.62 877 1507 6.5YR 4328  37.10

40  43.08 8.84 15.07 6.5YR 4228  38.50

5 46.70 8.11 1523 72YR 4.6/2.8 35.15

10 4355 843 15.14 69YR 4328 38.01

160(°C) 20 39.36 838 1331 6.1YR 3.925 4124
30 35.67 820 11.96 5.6YR 3.524 4432

40 3491 9.14 1324 5.6YR 3.4/27 4555
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Fig. 6. Effect of heat treatment on AEa*b* of rayon fabrics dyed with
persimmon extract and treated with alkali according to temperature and
time.
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Table 4. Color values of rayon fabrics dyed with persimmon extract and
heat treated by drying air heat

Table 6. Color values of rayon fabrics dyed with persimmon extract
irradiated by sunlight

Temperature ~ Time
('0) (Min)
5 66.78 5.06 1230 85YR 6.6/2.2 16.54

10 6697 5.12 11.62 8.1YR 6.52.0 1597

140(°C) 20 63.58 7.67 1321 6.2YR 6226 2024
30 63.11 810 12,57 53YR 6.2/26 2037

40 5936 10.61 13.79 39YR 5.8/32 2483

5 63.77 726 1298 6.5YR 6.3/2.5 19.81

10 59321028 13.82 4.1YR 5.8/3.1 24.74

160(°C) 20 5696 12.20 13.10 2.2YR 5.6/3.4 27.03
30 53.04 14.27 13.08 0.9YR 5.2/3.7  31.06

40  51.77 1448 12.89 0.6YR 5.1/3.8  32.11

L* a* b* H V/C AEa*b*

30

——&——  140°C Press heat 7
g 160°C Press heat 42! P

— — 10 i .

w3 e
e - 22h

— —& —  Xenon Radiation /./

—.—0——  Sunlight " sh 10 }Tzf
20 st P —ShHion

A “ . h
< - TegPmin

—om
=~ 40min 9 —
20min- * 40min

- v20m|n
4orgn'v36min

2 4 6 8 10 12 14 16 18 20

Fig. 8. Color plot of rayon fabrics dyed with persimmon extract
according to varous color developing method.
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Table S. Color values of rayon fabrics dyed with persimmon extract and
irradiated by xenon lamp

Time(h)  L* a* b H VIC  AEa*b*
5 5622 1431 1945 43YR 5543 3179
10 5230 1669 2028 33YR 5.1/47  36.07
22 4530 1898 2193 30YR 4551 43.08
32 4483 1793 2135 32YR 4449 4271
40 4460 1722 2082 34YR 44/48 4234
70 4282 1566 1882 33YR 4242 4228

VIC  AEa'b
51YR 52/52 3886
50YR 5.1/55 40.65
47YR 49/52 4055

Time(Day) L* a* b* H
4 5260 16.68 2546
7 51.62 1759  26.66
10 49.82 1712 24.85
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Fig. 9. Change of plotted in the Munsell V-C chart during heat treatment,
xenon radiation and irradiated by sunlight
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