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Effects of bleaching time and hydrogen peroxide concentration on hair damage
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Abstract

In this study, we investigated the morphological and physical changes of hair after bleaching treatments with different
concentration of hydrogen peroxide in bleaching agent (3, 6, 9, or 12%) and various treatment time (10, 30, or 60 minutes). Tresses

of virgin black hair were bleached using a commercial ammonium persulfate-hydrogen peroxide solution.

The tensile strength of virgin hair treated with a bleaching agent depended on the concentration of hydrogen peroxide and the
treatment time. As the concentration of hydrogen peroxide in bleaching agent went high and the treatment time increased, the
tensile strength of the hair increased but the extension degree decreased. The virgin hairs which were not treated by bleaching
agent showed morphologically healthy cuticle, whereas the bleached hairs showed swelled and damaged cuticle patterns. The
swelling of the hair and the breaks of the cuticles increased positively by the concentration of hydrogen peroxide and the
treatment time. These results suggest that exposure to more concentrated hydrogen peroxide with other bleaching components

may lead to more severe hair damage.

Key Words : bleaching, hydrogen peroxide, hair damage
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ojve mite 98 walE vudger Alztel ot
QBB Z2ee Bustdnt & 499 Ade 24
A Aol solgsE Bt AFBEI ZFAaHE B
AFo] &Y, FA(2000)9] Ao dAFE HAFH
I, FRges w7t ZoHEFE 2 ARAEIH R
olde AEA #slA HU

gL T WE Tiite] AAZT Aol HA
Ha 3% FAstra 108 ATH 6% Filera 108
Ao zole 49202 295%2 WHE Jehjon,
3% kg 102 AT 9% 102 Ay =2 2
£ 856%9] wWalz}, 3% 108 Az 12% s
108 AT Tole 3617g2 2 21.7%9] & 20]8 RS
. 3% BAstea 308 AT 6% FAFa 08
AT Atole] alole 2242ge 2 1421% 74 Y VAT
ol g BRAAT 6%, 9%, 12%3e] ztole ITA A
4ee ¢ F AT EF 3% AFFL 08 MT
# 6% FAEFL 0% M 2E Tole 1252%9 W
B7F ANL, 9% FAEEL ATAs 1081%8 9%
B 2polE UERAICH, 12% FHAkstes 602 AT
Fe 267589 AY zlolE Hof 1835%9 & WHZE
YA AP #FoAF Aolg (p<0.05) eI
o &ARh 6%k 9%Ztells ALY Aol7h uA skt
e Fxd we HAie grad w20t %
STE ARBEF LTS & 5 ATk 53], 12%9
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(Fig. 1] Relationship between the tensile strength and
H20: treatment time. V.H; virgin hair.
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XA FoA cystined 7} ©0](16.6~18.0%) FH3n
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279 A¢E 2o AAE7} Virgin Hair 2o} 2.03%
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Aelg FI F7HEE ¢ F ANen, FAES 43 &
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[Fig. 2] Relationship between the extension rate and Zteia 2ol Ew gle Aol BAHATHFg 3BC).

treatment time with various concentration of 9%E%E FASHFEL RUAME wlEFo] WoiA Witn

hydrogen peroxide. V.H; virgin hair. Ae AL 43 B F 3U(Fig 3D), 12% AL

A2l oA 71 vpgE e ol 37§ E (epicuticle) ]
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[Fig. 3] Scanning electron microscopic findings of a hair shaft before and after bleaching with
various concentration of hydrogen peroxide.
A; virgin hair before bleaching, B: 30 minutes treatment with 3% H.0,, C; 30 minutes
treatment with 6% HO,, D; 30 minutes treatment with 9% H»O,, E; 30 minutes

treatment with 12% HoO..
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