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SUCCINYLATION OF PARTIALLY HYDROLYZED WOOL FIBER AND POWDER
AND THE INFLUENCE ON THE WATER ABSORBABILITY

Natsuko Kohara, Mayumi Kanei and Toshinari Nakajima

Wool fiber and powder were succinylated with succinic anhydride in aqueous alkaline solution in order to
improve water absorbability after partial hydrolysis with HCI that was a pretreatment to enhance the
reactivity. Succinylation after partial hydrolysis raised the water absorbabilities of both samples to ca. 5
times. The water absorbabilitiy of the succinylated samples and add-ons of succinic anhydride showed a
linear relationship in each case of wool fiber and powder, which suggests that carboxyl groups introduced

in the samples by succinylation contribute the absorbance of water. Water regain of these samples also

increased by 1.0~4.1% after the partial hydrolysis and succinylation.
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Table 1. Abbreviations of samples used in this work and the treatment conditions.

Treatment conditions

Abbrev. Treated samples Hydrolysisl) Succinylation
Conc. of HCI Succinic anhydride
(mol/L) (g/g)
W wool fibers - -
HW-1 wool fibers 1 -
HW-3 wool fibers 3 -
SC-Wa wool fibers - 5.0
SC-Wb wool fibers - 6.8
SC-We wool fibers - 6.8%
SC-HW-1 wool fibers 1 6.8
SC-HW-3a wool fibers 3 2.0
SC-HW-3b wool fibers 3 5.0
SC-HW-3c wool fibers 3 6.8
SC-HW-3d wool fibers 3 6.8%
MP Merry powder - -
HMP-1 Merry powder 1 -
HMP-2 Merry powder 2 -
SC~-Mpa Merry powder = 2.0
SC-Mpb Merry powder = 6.8
SC-HMP-1a Merry powder 1Y 2.0
SC-HMP-1b Merry powder 1 6.8
SC-HMP-2a Merry powder 2 6.8
SC-HMP-2b Merry powder 2 6.8%

1)Samples were hydrolyzed in aqueous HC1 at 50°C for 24 h except for

SC-HMp-1a, which was hydrolyzed at 50°C for 15h.
2)Samples were succinylated repeatedly for twice.
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Table 2. Add-ons of succinic anhydride.

Sample Add-on Sample Add-on

(%) %)

SC-Wa 6.7 SC-Mpa 10.7

SC-Wb 8.2 SC-Mpb 12.9
SC-We 11.8

SC-HMP-1a 11.0

SC-HW-1 9.3 SC-HMP-1b 9.0

SC-HW-3a 9.0 SC-HMP-2a 12.2

SC-HW-3b 9.0 SC-HMP-2b  15.9

SC-HW-3¢  11.4
SC-HW-3d  14.4
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Table 3. Water absorbability of partially hydrolyzed and/or succinylated wool fibers and powders.

Sample Water absorbability Sample Water absorbability
(g/g*sample) (g/g*sample)

% 4 MP 6
HW-1 8 HMP-1 3
HW-3 11 HMP-2 3
SC-Wa 3 SC-Mpa 8
SC-Wb 4 SC-Mpb 15
SC-We 12

SC-HMP-1a 10
SC-HW-1 10 SC-HMP-1b 29
SC-HW-3a 13 SC~-HMP-2a 19
SC-HW-3b 15 SC-HMP-2b 29
SC-HW-3c 20
SC-HW-3d 20
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Figure 1. Relationship between add-on of succinic anhydride
and water absorbability of succinylated keratin derivatives
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Figure2. Hygroscopicity of succinylated keratin
derivatives
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