AR FRFRFEAEFERBEUTAFCE Vol 15 (2006)

_Eﬁ 3'(____

ey u AEEAM U F L2 TS0 B ER

fIE MET RN 5

Functional Properties of Dress Gloves Made of
Non-chrome Sheep Skin Leather

Yumiko Tsunoda, Hiroshi Okamura

Three types of non-chrome-tanned sheep skin leather processed with different fatliquoring agents

and one type of chrome-tanned sheep skin leather as a control were used to make dress gloves for

comparison of their functional properties.

The results indicated only a slight difference between the non-chrome and chrome-tanned leathers

in moisture characteristic, warmth keeping property, temperature within the gloves. The tear

strength of the non-chrome leather, however was remarkably lower than that -of the chrome

leather. Handle according to the KES system was also found poorer in the non-chrome leather. In

the glove wearing tests, moreover, the non-chrome leather gloves were found to deform more easily.

We conclude that the improvement in tear strength, handle and deformation are required for non-

chrome leather to be extensively industrialized.
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Table 1 Procedure of non-chrome tanning

Process - Offer* (%)

Chemicals Temp (C) Time (min) pH, Ts
Degreasing 200 Water ‘ 30 )
20 Sodium chloride
3 Non-ionic sufactant 180
Washing Water 20
Tanning 100 Water 30
30 Sodium sulfate 60
4 Glutaraldehyde 60
4 Acetic acid 30
, , 4  Sodium carbonate 240 pH:7.4, Ts:81°C .
Washing Water 20 ;
Fatliquoring © 100 Water 30
5  Sulfated oil
. 5 Synthetic " fatliquoring agent 60
Tanning 10 Aluminum chloride :
10 Zirconium sulfate 60
20 Formic acid

*Based on the pelts weight
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Table 2 Procedure of retanning, dyeing, and fatliquoring of non- chrome leather
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Process Offer* (%) Chemicals Temp (°C) Time (min)
Retanning 200 Water 50
7 Synthetic tannin 60
Dyeing ! Ammonia (1:10) 5
1 Levelling agent
2 Acid dye 45
2 Formic acid 45
Washing 20
Fatliquoring 200 Water 50
A 10 Alkyl phosphate derivative 45
B 10 Mixture of sulfited .natqral oil and 45
sulfonated synthenic oil
C 10 Natural fat and oil emulsion ' 45
1 Formic acid ' 30
Washing ' 20
Surface dyeing 200 Water 50
1 Acid dye 30
1 Formic acid 30
*Based on the shaved weight '
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Table 3. Chemical composition of glove leather

Hide*

Kinds of Ash* . Fat* substance H Al,O5* ZrO,* Ts
leather (%) (%) (%) P (%) (%) °C)
A 114 10.8 49.1 3.65 0.78 1.96 84
B 9.0 17.3 46.3 3.69 0.66 2.00 86
C 8.2 12.1 50.6 3.70 0.67 2.15 85
D 6.7 6.9 55.7 - 3.82 (Cr.05:3.90) 105
~ *Baed on dry weight
A ! Non-chrome leather, fat liquring agent: an alkyl phosphate derivative
B : Non-chrome leather, fat liquring agent: a mixture of sulfited natural oil and sulfonated synthenic oil
C : Non-chrome leather, fat liquring agent: a natural fat and oil emulsion
D : Chrome leather, fat liquring agent: an alkyl phosphate derivative
Table 4. Mechanical and physical properties of glove leather
. * Apparent Tensile Tear Elongation
Kig:tsheorf Thickness(mm)  specific density strength strength at break S(()Ifltun:)s s
(g/em® (MPa) (N/mm) (%)
A 0.50 0.58 18.0 15.5 68 8.0
B 0.52 0.59 13.2 11.7 63 7.9
C 0.51 0.61 18.2 - 16.9 67 85
D - 0.42 0.54 18.4 23.0 72 8.1

A, B, C, D : See the foot note at Table 3
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Table 5. Color fasthess of glove leather

(grade)

_Color fastness to rubbing

Klg:}sle;)f Dry Wet Alkglin'e "Light fastness
perspiration
A 2.3 1 3-4
B 2 1-2 4
C 2-3 1-2 3-4
D 3-4 2 1-2 3

A, B, C, D : See the foot note at Table 3

Table 6. Moisture characterristic of glove leather

Water permeability
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Kinds of Water vapor Water Static water
leather absorption (%) (mg/cm?/h) repellency resistance (cm)
A 252 193 1 32
B 236 19.3 1 43
c 301 18.1 1 56
D 338 22.5 1 38
A, B, C, D : See the foot note at Table 3 '
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Fig.1 Water vapour absorption-dischargeabi-
_ lity curves of glove leather per unit area

A, B, C, D : See the foot note at Table3
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HIEBIBPIRHEE  Vol. 15 (2006)

(mg/cm’)

Fig.2 Water vapour absorption-dischageability
curves of glove leather per unit volume

A, B, C, D : See the foot note at Table3
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‘Table7. Characteristic values by the KES

A B C D
EM % 5.3961 - 7.1173 " 4.6550 6.3823
. LT — 0.6216 0.5842 0.5947 0.6096
Tensile
WT gf * cm/ent’ ‘8.2523 . 10.3104 6.8825 9.7392
RT % 29.8105 28.8949 32.3012 33.3794
o B gf * cm’/cm 0.2098 0.1672 0.1945 0.1276
Bending
. 2 HB gf * cm/cm 0.1801 0.2081 0.2129 0.1369
G gf/cm * deg -3.1920 . 27153 2.6947 T 2.8357
. Shear 2HG gf/cm 8.6363 8.5077 8.1086 6.3411
2 HGS gf/em ‘ 7.8792 7.5791 7.8515 5.8007
MIU - 0.3970 0.4114 0.3680 0.3302
Surface MMD - 0.0124 0.0126 - 0.0110 0.0091
SMD micron ©1.0492 0.9276 0.8332 0.9707
LC - 0.5370 0.5140 0.5525 10.4830
Compression wcC gf * cm/em’ 0.2275 0.1965 0.2460 10.1950
RC % 48.0450 41.4150 44.3500 46.1200
Thickness T mm 0.8435 0.8440 0.8975 0.7243
~ Weight \' mg/cm’ 25.9530 28.9188 26.2454 21.2439
Stiffness : ©7.08 6.22 6.66 5.50
Waxiness 4.83 4.85 5.57 6.81
Fullness 5.85 5.52 6.26 6.78
THYV 3.31 3.32 4.22

A, B, C, D : See the foot note at Table 3
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Table 8. Warmth keeping property of glove leather

Kinds of - Warmth keeping Thermal Thermal insulation
Jeather property conductivity - property
(%) (W/m * k) » (w/m®)
A 2338 0.0847 ' 377
B 23.5 0.0918 k , 307
C 22,5 0.0870 345
D 23.5 0.0990 336

A, B, C, D : See the foot note at Table 3
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Temperature ( °C )

0 3 6 . 9 12 15
Time (min. )
—— A:Non-chrome leather —(O— B:Non-chrome leather

—7/N— C:Non-chrome leather ----4---- D:Non-chrome leather
—X— Synthetic leather —>— Wool

Fig.3 Change in temperature within the gloves
(Tip of the__ finger)

Temperature ( °C )

L 3 6 9 12 15

‘ Time (min. )
—— A:Non-chrome leather —O— B:Non-chrome leather

—7/x— C:Non-chrome leather ----€---- D:Non-chrome leather
—K— Synthetic leather —>— Wool

Fig.4 Change in temperature within the gloves
(Dorsal hand) :
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Thermal sensation
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Time ( min. )

12 15

—\
A

—— A:Non-chrome leather —(O— B:Non-chrome leather
—7/~— C:Non-chrome leather ----4---- D:Non-chrome leather
—¥— Synthetic leather —>*— Wool

Fig.b Change in thermal sensation wearing the
gloves ‘
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Softness

100% 100%
80%”|
0%t |
40%
20%
0%

80%"
60%
40%
20%

0%

100%¢ 100%¢ 100%

80% 80% 80%

60% 60% 60%

40% 40% -40%

20% 20% 20%

Fig.6 Sensory evaluation of the gloves

A, B, C, D : See the foot note at Table3
El1 B2 E3 O4 B unanswer (rating )

Before wearing A B

C D

Fig.7 Deformation of the gloves after Wearing for 20 hr.
A, B, C, D : See the foot note at Table3
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