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The Sudy on Characteristics of Dyeing Hair with Hwangtoh and
Iris Extract

Young-Sook Kim' and Dae-Jin Baek
Department of Chemistry, Hanseo University, Chung-Nam 356-706, Korea

Usuadlly, organic synthetic dyes are used to color hair. It is controversial that dyeing hair may cause envi-
ronmental problems and concerns on its harmfulness are arising. A study was performed on hair coloring with
Hwangtoh and iris extract, which is eco-friendly and not harmful to the human body. First of al, color level
of KS A 0066, and color fastness to washing, light, rubbing and perspiration were examined. XRF and XRD
were used to analyze elements and minerals of Hwangtoh, respectively. Elements on the surface of dyeing hair
with Hwangtoh were analyzed with EDS, and SEM was used to observe the Hwangtoh's surface. Asthe results,
tannin in iris reacted with transition metals in Hwangtoh to make an insoluble mixed dye, and the dyeability

was excellent in the process of pre-mordanting.
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Table 1. Color fastness of Hwangtoh-dyed hair based on
mordanting with iris
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Fig. 1. Color level analysis based on mordanting methods.

(b) Level of color
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Table 2. Chemical composition of major oxides
Hwangtoh (XRF)

in

Compound Wt(%)
Sio, 26.16
CaO 25.59

Al,0,4 13.16
Fe,0,4 5.05
K,0 2.74
MgO 1.57
TiO, 0.606
MnO 0.237
P,05 0.131
Na,O 0.0661
SrO 0.0187
SO, 0.0186
ZrO, 0.0179
ZnO 0.0177
BaO 0.0162
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Fig. 2. XRD analysys of mineral composotion of Hwangtoh.




s

2] oN

25

il

P
o

Calcite(CaCO5)01 L, 26.6°9] Quartz(SiO,)°]th. ] #=3
Ao 2= 8.86° A Muscovite(K 0.94 Na 0.06 Al
1.83 Fe 0.17 Mg 0.03(Al 091 Si 3.09 O 10)(OH)
1.65)2} 12.36%14] UEh= Kaolinite(Al,Si,0-(0H),)
7} v EgEo] e Aoz EHHY. o5 A
EZEL 2 um o3t AR AEAY] F2E AY
3 om, AL FAY meo g =7 o] Q=
o) 2|9, Fapakgol oal AkshE Adite] HEZE
o THE TRA HH Ao] F2 Moz wslelA
Hrh

EDS ¥4 A3= Fig. 3, 4, 59 AAsIIT FE
£ o]&3k kAo e mbol RatEe AFS o
Bl JEZES C, O, S, Ca, Na, Al Si. Fe 5
o] ZAsh= Aol ERI=UTE. 53] Al Aol oJs) &
B9 o] #e-Hrh

o

Fig. 3 9% 9% amue EDSE B3 2
3 C 59.62%, O 35.76%, S 3.95%, Ca 0.67%<]
S=7k S48 vehston), $Ee] FaA¥ S, Al
LoRL o7 el

Ca, Feol Hae UehbA] 3%

—_—

Electron Image 1 60pm

olg3 mue

| FEG 54 29T 87

SHAFE Aol o] FofAA] k] R Aow Yzt

Fig. 4= 3¥Av)Yd FEFA muke EDSE H418
A3} C 4153%, O 40.46%, Al 4.85%, S 3.74%,
Ca 3.16%, Si 2.95%, Fe 2.70%, K 0.44%, Na
0.179] gHraFe Yepla Qo 1e8la a0t 718 &
AsA Y JE Fe HEZES 9 JE 4t
sk AR wiEel Aoz FgEch S Siel Al ¥
Auwe] A% B93] Yegted ole FE] F2 4t
Eo] ®F xghEo] gtk

. Sujd FEJN 2ikS EDSE 4
g Ay FE o JArdelr ehh=s C 51.86%,
Ca 0.85%, K 0.25%, O 41.79%, Fe 0.43%°)2]9 S
2.72%, Na 0.85%, Si 0.53%, Ca 0.85%, K 0.25%,
Fe 0.43%°] SEo] Fo4dE2] 97t Yepth o=
YE o RUdA Ho X Ag FAET YER
A HEZE] e Bol sl o B2

=2 v
G 73 9l

o 2

ull Scale 551 cts Cursor: 0.000

Fig. 3. EDS analysis of Hwangtoh-dyed hair without mordanting.
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Fig. 4. EDS analysis of Hwangtoh-dyed hair having pre-mordanting with iris.
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Fig. 5. EDS analysis of Hwangtoh-dyed hair having post-mordanting with iris.

(d) Hwangtoh-dyed hair having pre-mordanting

(e) Hwangtoh-dyed hair having post-mordanting

Fig. 6. SEM analysis of hair surface based on mordanting methods.
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