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Effect of dry cleaning on the properties of clothing leathers

Y. Tsunoda, T. Imai* and H. Okamura

In recent years, the number of complaints attributable to the cleaning of leather-wear has been increasing. However, there

are few comprehensive studies on the change in properties of leather-wear by cleaning . Therefore, we conducted repeated

cleaning tests on various kinds of clothing leathers and investigated their properties.

Our study has proved that a shrinkage in dimensions and a decrease in fat content were observed when the leather was

subjected to dry cleaning. Furthermore, the color faded away for the suede and nubuck leathers, and a decrease in the gloss

rate was observed for the grain leather.

In addition, the handling, softness, waxiness and fullness decreased and the stiffness increased due to dry cleaning. These

significant changes in the properties were largely influenced by the first dry cleaning.

Keywords : dry cleaning K5 4 71 —= %, clothing leather Z¥H ¥, fat content BEi%, color tone 7%,

handling B &\
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Table 1. Types of leather samples

No. Kinds of leather Finishing Color
p-1 Pig leather Suede Black
P-2 Pig leather Suede Black
P-3 Pig leather Suede Black
P-4 Pig leather Suede Light brown
P-6 Pig leather Full grain, Aniline finish (chrome-free leather). White
P-7 Pig leather Full grain, Anifine finish (chrome~free leather) Cream
S-1 Sheep leather Full grain, Aniline finish Black
S-2 Sheep leather Full grain, Pigment finish Black
53 Sheep leather Suede Dark green
54 Sheep leather Full grain, Aniline finish Dark blue
S5 Sheep leather Full grain, Aniline finish Red
S-6 Sheep leather Nubuck (chrome-saved leather) Brown
§-7 Sheep leather £ull grain, Aniline finish (chrome—free leather)  Red
S-8 Sheep lsather Full grain, Aniline finish (chrome~free leather) Red
H-1 Bovine leather Full grain, Pigment finish Dark brown
H-2 Bovine leather Full grain, Pigment finish Dark brown
H-3 Bovine leather Fult grain, Pigment finish Black
H-4 Bovine leather Full grain, Pigment finish Bilack
H-5 Bovine leather Full grain, Aniline finish - Dark brown
H-6 Bovine leather Full grain, Pigment finish (chrome—free leather) White

Table 2. Chemical analysis of clothing leather

Sample Water Total ash™ Ghromiumﬂ Fattyﬂ Hids*1 SolubleyH Solubieﬂ Boundﬂ‘z Tanniﬂgts pH Td
content (%) content (%) content (%) substance substance  matter ash tannin(¥%)  degree °c)
content (%) content (%) content (%) content (%)

P—1 129 53 40 107 79.7 0.4 00 4 5 42 90
p—2 13:6 40 28 152 73.2 06 0.1 7 10 38 91
P—3 134 73 37 145 758 1.1 04 2 2 5.1 76
P—4 138 46 33 166 T2 06 00 7 10 42 95
P8 152 54 0.1 19.0 718 05 0.0 Y 0 34 69
P—7 125 2.1 00 185 707 0.0 00 9 11 41 76
Mean 136 48 23 15.7 74.7 05 0.1 5 6 41 83
s—1 13.2 114 42 102 63.3 20 12 14 22 33 104
S—2 145 7.0 42 146 896 09 05 8 12 41 106
83 138 9.0 50 180 59.8 04 0.1 13 22 43 117
s—4 14.7 66 39 14.1 739 11 08 5 7 42 99
S—5 14.7 51 34 82 76.4 13 06 10 13 38 106
S$—6 136 25 12 116 519 23 03 32 62 37 86
§—7 12.8 60 00 133 66.0 16 09 14 21 39 82
s8-8 11 14 0.1 153 8.1 07 02 15 22 39 77
Mean 136 6.1 27 ‘132 66.1 13 02 - 14 23 39 97
H—1 15.1 70 36 16.7 708 06 03 5 8 41 93
H—2 158 58 41 10.1 74.2 1.0 04 9 13 45 98
H—3 14.2 87 45 148 61.4 14 06 14 23 49 96
H—4 138 8.2 42 16.2 86.1 12 08 9 13 42 101
H—5 151 94 48 1241 70.7 08 0.2 7 10 48 95
H~6 152 137 02 108 719 17 04 2 2 40 77
Mean 149 88 36 134 69.2 1.1 04 8 12 44 94

*1:Based on dry weight %

#2:Bound tannin=100— (total ash content+fatty substance content+hide substance content
-+soluble matter content—soluble ash content)

*#3:Tanning degree=(bound tannin.~ hide substasnce content) X 100
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Fig.2. Change in denaturation temperature (Td) of clothing leather by dry cleaning
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Fig.3. Change in color tone by dry cleaning
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Table 3. Mechanical properties of clothing leather
| Tensile Bending ! Shearing
Samples Numbers of LT WT RT B 2HB G 2HG 2HGS
cleaning - ghem/em’® % gf-om’/om _gf-om/cm gf/em-deg. _ gf/cm gf/em
Pig 0 0.707 23.54 33.2 0.1972 0.2878 3.83 9.40 8.33
1 0.800 27.01 30.4 0.4243 0.4844 5.21 11.48 11.27
3 0.800 2656 307 0.4760 05220 5.45 11.31 11.30
5 0.761 24.87 310 04194 0.5039 5.21 12.09 11.28
Sheep 0 0.698 16.43 400 0.3831 0.4397 450 16.13 10.38
1 0.782 21.19 314 0.5654 0.5416 487 1113 11.77
3 omn 1944 36.2 06371 0.6260 5.14 10.93 1052
1 0.718 18.18 352 0.5433 0.5611 5.16 12.07 12.84
Bovine 0 0.732 19.47 35.6 0.2153 0.3401 432 10.63 973
1 0848 2544 26.1 0.3975 0.5226 5.45 1358 1333
3 0.848 2218 30.7 0.5050 0.6490 592 1347 13.92
5 0794 - 2219 28.6 0.3539 0.4581 5.57 14.05 12.05
J Compression Surface IThickness! Weight
Samples Numbers of ic WG RC MiU MMD SMD T w
cleaning - gf-em/om’ % = - micron mm mg/cm’
Pig 0 0502 0.2094 34.7 0.393 0.0186 3.34 0977 3585
1 0.463 0.1270 48.0 0.374 0.0164 3.97 0.872 34.34
3 0425 0.1428 47.0 0.366 00173 3.09 1.002 3488
H] 0416 0.1350 439 0374 0.0169 339 0.889 34.79
Sheep 0 0520 0.2277 419 0.330 0.0115 0.97 1.015 36.27
1 0.459 0.1500 451 0.306 0.0113 1.67 0914 35.11
3 0.406 0.1479 448 0.323 0.0113 1.61 1.044 35.10
5 0.402 0.1530 405 0.360 00110 1.73 0.942 35.05
Bovine 0 0459 02032 392 0.459 0.0178 182 1.041 3861
1 0437 0.1474 418 0.244 0.0129 244 0.910 36.65
3 0.402 01620 414 0.392 00151 204 1.036 36.76
5 0412 0.1740 36.9 0.346 0.0148 225 0.940 36.48

LT:Linearity, WT:Tensile energy, RT:Resilience, B:Bending rigidity, 2HB:Hysteresis, G:Shear stiffness, 2HG:Hysteresis, at ¢=0.5°
2HG5: Hysteresis at ¢=5° , LC:Linearity, WC:Compressional energy, RC:Resilience, MIU:Cosfficient of friction,
MMD:Mean deviation of MIU, SMD: Geometrical roughness, T:Thickness at 0.5gf/ e, W:Weight per unit area
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Before cleaning

After cleaning

Photo.l. Photomicrograph of bovine leather (H-2)

BOWTEBEBREMIUOBIRE L7, h
RO FFTAICH Y SN 5 EERKE R
BTy 7 APREINDDOLHEIND,
R E O IERATHBEWCIZKE, M¥ECh
WTHELLBA L, EMBEERCIIKFICE W
TH LT 28025280 bh iz,
JELRHMEOZ ) ==y 7BV TRb R
Lo EREIMEAOBRIZL ) RRRBPT S
i ARD Sz,

3.8 A&

FS94 20 —= 72X GO/ % Fig. 9
W L7z
EREREMIZZ ) —= v FHROEA VI RL

Softness

IFullness

Waxiness

Pig leather

Waxiness

Sheep leather

HEEDLLRVWHDEOE L7,

BTk ) —= v RS- T Rkt
ST L. M - SOOI 5 Bln 2530 5
Nize FIHOZ Y —= Y 72X 200 ) EoOK
TEELLo72 AL HA, ORI Z Y —
=y ZBUE VR R BT SR b
720

Hi B CII RN, QD YVEEI Y —=0
X VETT 2P RO LN LML, 7
Y- ZABIZE B AECNORERIHIY
WO OLNLDI -T2,

AFF ) —= 72k D Y & Ttk
S OABET LIE - SRy % M

Softness

Fullness

Waxiness

Bovine leather

Fig9. Change in handling by dry cleaning

79



A TERIEFZERAREE Vol 8 (1999)

MO bz, FLBEOFEEIZr ) —=
Y Z5HNICBWTE LK T L

b Y NN N A = A S & Y|
FEOEKME., S OAR, DD IFIIET L.
MR - WM 2 AR Shiz, T4
DLKBHEDRGVIZ, FSA4 20V —=v
WO TFT2I oL 272,

4, F£&&
Db, BOBELFS A 2 —= v 7 REBE% AT
W, KEHEOEROEIC OV TRE L7,
ZORE. 7V —= v 7 EBIES T U
ROBMERP ZOFE LRI HBED S, X
LIIAZ—FR XNy 2 OREHETIROTOK
AL Z LT E ETRRNOBIZD L h

80

oo MAEVWTIREERE, ), 5L 5ADK
TEVE-WAONoMNsED S h, FI4 2
V==V 7RIV KHHEDOEAVCIZKTT 2
B BRD HNze TS OWIRDZEILIZ W
DY) == TICEBHBNEREN T2,

AT AN 7 D7 R ER RN ER A E
(B E., dexim,. 11H21H~26H) 2BV TOH
REEIINMELL-DDTH S,

R
1) FRRRER. AR | B 8k, 31, 24~30(1989)
2) LHB— : B¥EEA, 33, 91~95 (1992)
3) NBGZEHE @ OABGMERM S, 33, 136~142 (1980)



