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Abstract

Hair bleaching is a treatment process in which the melanic pigment is oxidized by
hydrogen peroxide. With the increase of the number of treatments, 1~10 levels of
various colors develop, the hair luster diminishes, and the appearance becomes very
rough. In this study, by changing the number of hair bleaching and bleaching
conditions, the changes in the degree of hair damage and its process were observed
through the use of scanning electron microscopy. The color changes were also
compared through the use of spectrophotometer. In order to study the physical
changes of the bleached hairs and to search for the optimum conditions to keep the
hair damages minimum during bleaching, tensile properties were measured and
reviewed. By increasing the number of hair bleaching and by the severe conditions, the
scales became eroded and the protection layers were decreased, and the oxidation
reached the inner sectors resulting in rough surface and fibrillation. The surface of the
hairs became bright yellowish and transparent by the bleaching of melanic pigments or
by the destruction of pigments. With the increase of bleaching degree, in terms of
physical changes, the breaking strength decreased while the elongation increased a
little.

Key Words : hair(2%), bleaching(&4), surface color(E814%), tensile property(QI&S4A)
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<Figure 1> Color changes of hair according to bleaching conditions.

<Table 1> Surface colors of hair according to bleaching conditions.

Color Hunter color system Munsell color system
e c e e Jee [ w [ v ]
Untreated 19.6 20.0 1.5 - 3.5YR 1.7 0.4
1 time 21.7 13.0 2.0 9.15 4.6YR 1.9 0.9
Mild 2 times 30.5 9.0 13.6 19.65 6.5YR 2.2 1.7
4 times 34.6 9.4 16.6 19.06 8.5YR 3.6 3.3
Severe 47.6 10.4 23.3 36.76 8.7YR 4.3 4.0
<Table 2> Changes of temperature according to bleaching condition.
Time(min)
Bleachin 0 5 10 15 20 25 30
treatment
1 time 28.0 28.8 29.3 30.1 30.1 30.1 30.1
Mild |2 times 28.0 29.3 30.0 31.0 31.0 31.0 31.0
4 times 28.0 28.9 29.0 29.0 29.0 29.0 29.0
severe 28.0 28.2 29.0 29.2 29.7 30.0 30.0
43| M Al2o] B 42 BESH0| MotE of 2H0| 2AGH= 0lRe= ASHHIO 28 &M
13 gAML 23] M0 HIGHA 2501 1~2TC & CHALOl 201D 2oz BHECE 0ls 43
S 9 SR JACH 0| HSEl CetA M= 25 SMIH0| ROHINHT 43 g
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<Figure 2> Tensile property graph of bleached hair.
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<Table 3> Values of breaking load and elongation rate of
hair according to bleaching conditions.

Bleaching condition Load(gf) Elongation(%)
Untreated 74.6 29.8
1 time 72.8 33.0
Mild 2 times 70.8 31.8
4 times 70.3 31.3
Severe 69.8 32.0

<Figure 3> Photomicrograph of bleached hair.(x250)
(3-a: Untreated, 3-b: One time treated, 3—c: Two times treated,
3—-d: Four times treated, 3—e: Treated on severe condition)
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<Figure 4> Scanning electron micrograph of hair surface.(x500)
(4-a: Untreated, 4-b: One time treated, 4—c: Two times treated,
4-d: Four times treated, 4—e: Treated on severe condition)
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SHC.EM.Lab 10.0kV 12.2mm x5.00k 10/7/20 5.00um ) 5 5.00um

- [ I I I B | L | I [ I B I | [ I | 1
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-
T
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<Figure 5> Scanning electron micrograph of hair surface.(x5,000)
(5—a: Untreated, 5-b: One time treated, 5—c: Two times treated,
5-d: Four times treated, 5—e: Treated on severe condition)
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<Figure 6> Scanning electron micrograph of cross section of hair surface.(x5,000)
(6—a: Untreated, 6-b: One time treated, 6-c: Two times treated,
6—-d: Four times treated, 6—e: Treated on severe condition)
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