AZFI 4T R KB AR TR R e FHCE Vol 2 19~30 (1992)

aLBELICBITBEI N2V TV TR LB E DT IC B X

A HET,

DI

Effects of Glutaraldehyde Treatment of Chrome Leather

on Sweat Resistant Characteristic

Yumiko TSUNODA and Hiroshi OKAMURA

According to the current economic growth in Japan, the consumption of leather products is rapidly
increasing with a diversity of consumer’s needs. In order to satisfy these various demands, the combination
tannage with chrome and other tanning agents or the retannage is adopted as a tanning procedure rather than
relying on single method of chrome tanning. Formaldehyde has long been utilized to produce soft leathers,

but there often were the cases to cause skin troubles such as allergic dermatitis. Consequently then as the

alternative material, glutaraldehyde (dialdehyde) is currently examined.

In this paper, examinations were performed regarding to the sweat resistant characteristic of glutaralde-

hyde treatment and retanning on with chrome leather.

It was proved that the combined treated leather with glutaraldehyde and chrome tanning was excellent one

as to the sweat resistancy. This effect would be due to the blocking of the basic groups of collagen fibers with

glutaraldehyde and acidic groups with chrome complex salt.
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Fig.2. Sampling position for retannage.
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Table 1. List of the retanning agents

Group Mark Properties of retanning agent
I 1-A auxiliary syntan
II I1-B replacement syntan
v -B replacement syntan having a good light fastness
I V-A syntan containing chrome salt
A V-B anionic resin syntan
VI VI-B cationic resin syntan
VI VI-B acrylic polimer agent
Vi ViI-C aluminium tanning agent
X X-A vegetable tanning agent (wattle)
X X-A aldehyde tanning agent (glutaraldehyde)
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Table 2. Chemical compositions of the glutaraldehyde treated leather

Sample Water Total*! Chromium*! Fatty*! Hide*! Soluble*'  Soluble*! Bound**? Tanning*® pH
content ash content substance substance matter ash tannis degree
content content content content content
(%) (%) (%) (%) (%) (%) (%) (%)
18.24 5.64 4.27 5.56 85.29 0.37 0.11 3.25 1.17 3.60
19.02 4.46 3.39 6.07 78.12 1.34 0.27 10.28 13.21 3.80
18.87 4.89 3.87 7.14 79.61 1.12 0.23 7.47 9.38 3.68

*1 . Based on dry weight %

*2 2 Bound tannis=100- (total ash content+fatty substance content+hide substance content

+soluble matter content-soluble ash content)

*3 ¢ Tanning degree (bound tannis/hide substance content) X 100

A Full chrome tannage B:Glutaraldehyde pretreatment~chrome tannage

C ! Chrome tannage~glutaraldehyde treatment

24



BTy

B3V 2T AT E FOUBEDRFIEC

7o LBELL

JuswWleal} opAyspieiein|3~adeuue) AWoOIY): )

a8euue] swolyd~juswieanald opAyspiereinn: g

onel aduey):( )

odeuue] swoayd [NV

(27221299 (6°6L) 8 TF6 TI(I°EL) 62°0T€E T (S°6L) 6 vF9°8y (¢7FL) €EFE LT (LTTL) 9101670 9 pFP 68 € EFELIT(ITTINS00+0670 91
(L9IDTTTE9 (6°€8) 8°CFSTI(S2L) 0P 0F2E T (€°8L) € EFP0S (€79L) 0°S+1'8C (2°2L) €2°0F66°0 1°GF0°88 9°CFS ZIT (P L01)E0°0FL870 8
(TTIDP TF0°9 (2°28) 6 TF0CT(F79L) L2 0F6E T (27€8) 8'GF9°€S (€7€8) 8'y+L706(8°58) 81 0+60°T 8 €FLG6 T PFL L0T(E72IT)L00+1670 i1 D
(€ 601)2°1F6°C (6°16) T'ZFLEI(67L8) PE0FO09'T (5'88) 6°GF0LS (v'48) G GFGTIE (8°26) 02 0F8I'T 2P+ L6 T E€FSPOT (6701 P0O 0+5870 ¢
(0°00T)L0F¥ S (000D P TF6 71 (0°001) T8 0281 S.oo:w.@%w.ﬁw (0°001)2"SF6°9¢ (0°00T)E170+L21 07001 0700T (0°00T)€0°0+1870 0
(6°CZ1)0°EFR'9 (£°78) 2°2F6 C1(6°8L) La 0FIU'T (1°9L) S GFL 9% (87€L) 8°EF6°€2(¢7LL) T€70+88°0 ZEFV 88 ¢ EF0 60T (' T0DE00+2L70 91
(170216 1FS°9 (2'88) 8 2FCEL(£°28) 2 0F12'T (S708) T°9FP 6F (€°6L) 0°9FL G2 (9°18) $2 0+2670 2VTFE 68 2 PFCLIL(Z POT)SO0FPL 0 8
(8 PINZ 2F2°9 (8°06) 8 2F6 CL(1°L8) ST'0T8Z' T (L'¢8) ¥'6F+9°2S (1'68) L'€+87L2(9788) SITOFI07T G CFC 6 G EFZ PIT(9760T)90°0FGL™0 14 d
(7 L0DLTFR'C (5766) T'SFEFI(8768) 22 0F2¢ T (€726) 6°9FL79S (€728) v 7+¢€'82(67€6) ¥ 0+L0°1 1°€F9°86 L°¢+8780T (8°201) %0 0+€L70 ¢
(0°001)Z°2FF'S (0°001)2 2FE ST (0700081 0FLP T (07001 L LFF 19 (0°001)€°GF672€ (07001) 2 0+F¥T°1 07001 0700T (0°00T)E070+TL70 0
(6°961)2°276°8 (0°€) 6 TTLTI(£729) TP 07621 (L729) ¥ SFU LT (L709) 9°pF6'ST(1'99) PL0F+980 L'ZFL I8 97CFLLOT(17801)C0°0+68°0 91
(1218 TT6°L (6°6L) 2CF6CI(2769) €6 0FGE T (I'1L) 979FL70¢ (1°F9) ¢ €+8791(6°89) Y1 0+1670 8 ECTL ¥R 6 ZFLZIL(E0TT)L070F9870 8
(9 FZ1)Z°2T1°8 (S'¥8) 8 TFLPI(S1L) 82 0F8F T (C°GL) 2°6F9°2¢ (P'aL) ¢’ €+6'81(L72L) L170+9670 PYF126 P EFF TICI (T PID P07 0+6870 [4 A4
(FSID)TTTS L (1°68) 2 2FSS1(9728) TE0TILT (1798) 8'SHZ7LE (9°8L) 87€+9°07(9°68) P2 0+EL'] 20T 96 L ZF96IT(6°LT1)90°0+2670 [4
(0°001)S0FS'9 (000D T TFP LT(0°001)2¢ 02072 (0700T) ¥ L+C €V (0°000)2 FF2°92 (0°001)8T°0+2E 1 07001 0700T (0°00T)¥0°0F8L70 0
u:wmw%m_vwm xombﬁﬂwwm EMW\WMMW MWW@ e peoj Ww\mv je Awﬁww\mwmvm A&Vm&m A.w\%mmwa (W) juduilean)
e peO‘| je peo| 1ea], uonesuoly uoresuoly JlIsus],  Jo 9duey) Jo a3uey) ssousOIy ], Jo siequny odweg

Ioy)es] paieal) IpAYPP[RIBIN(S U0 uoijeyeadal Yim 1S3 SOURISISIL JBIMS JO SIOOIY

¢ alqel

25



AERETTRRHIE Vol 2 (1992)

5 110 10
NN
:S 9 [ \\\
o ~
N A
S 4 100 8]
:‘é_; e S; 7*\.'-\ \\‘
c ° Rl .
S 3} F 9 | § 6} \\
€ - ~.
3 o5t .
: 2 -
521 80 | m 4]
3
1 70 | 2t
1t
0 A i I —'a:n : 60 3 i N —\:\\ 2 0 2 4 ::\—\: A
0 2 14 8 16 0 2 4 8 16 0 2 4 8 16

Numbers of treatment
Fig.3. Effects of glutaraldehyde treatment on chromium content, T\, and bound tannis.

@ : Full chrome tannage A : Glutaraldehyde pretreatment ~ chrome tannage

B : Chrome tannage ~ glutaraldehyde treatment

Table 4. Chemical compositions of the retanned leather

Retannage Water Total*'  Chromium*'Fatty*! Hide*! Soluble*! Soluble*! Bound*'*? Tanning*? pH

agents content ash content substance substance matter  ash tannis degree
content content content content content

(%) (%) (%) (%) (%) (%) (%) (%)
I 18.27 4.78 4.13 7.82 73.15 5.36 0.66 9.55 13.06 3.81
I 18.10 4.38 3.82 7.63 70.43 3.67 0.57 14.46 20.53 3.88
I 18.92 4.77 4.21 6.59 64.63 4.08 0.36 20.29 31.39 3.88
|\ 17.56 5.79 5.56 6.98 71.27 2.15 0.82 14.63 20.53 3.55
N 18.84 4.62 3.87 7.31 68.42 3.59 0.38 16.44 24.03 4.30
VI 18.77 4.50 4.12 8.33 69.64 3.20 0.25 14.58 20.94 3.46
VI 18.10 4.60 3.92 7.64 65.66 4.15 0.40 18.35 27.95 3.72
VIl 18.04 9.84 3.14 7.50 73.93 2.21 1.88 8.40 11.36 3.36
X 18.44 4.47 3.32 7.31 60.23 3.76 0.96 25.19 41.82 3.74
X 18.94 4.73 3.76 8.80 77.20 1.04 0.23 8.46 10.96 3.82
Ful chome 18.50  5.86 432 554 86.37 044 o011 2.23  5.00  3.66
leather

*1 : Based on dry weight %
*2  Bound tannis=100-(total ash content +fatty substance content+hide substance content
+soluble ash content-soluble matter content)

*3 : Tanning = (bound tannis/hide substance content) X 100
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Table 5. Change of properties after sweat resistance test with

repeatation of retanned leather

Retanning Sweat Thickness Tensile Elongation Elongation Tear
agents resistance strength at 7Tkg at break strength
test load
(mm) (kgf/mm?) (%) (%) (kgf/mm)
1 * 1.10£0.05 1.08+0.27 28.6+5.0 51.7+6.3 2.11+0.61
** 1.2340.07 0.71£0.19 21.6+4.4 45.6+5.2 1.78%+0.56
(111.8) (65.7) (75.5) (88.2) (84.4)
I * 1.22+0.07 1.17+0.31 25.7%6.1 45.0+£4.8 2.32+0.57
x* 1.27+0.06 0.88+0.15 18.7+5.7 37.414.4 1.72+0.51
(104.1) (75.2) (72.8) (83.1) (74.1)
11l * 1.25+0.04 1.37%£0.23 26.0£3.9 54.1£5.1 2.86+0.66
*x 1.32+0.06 1.08+0.33 19.2+4.8 48.1+4.6 2.56+0.72
(105.6) (78.8) (73.8) (88.9) (89.5)
v * 1.19%0.05 1.43+0.29 27.7+4.8 60.1+6.3 2.65+0.72
** 1.29+0.07 1.18+0.30 22.7+3.6 56.5+5.6 2.37+0.67
(108.4) (82.5) (81.9) (94.0) (89.4)
v * 1.24%0.07 1.38+0.24 20.5+3.2 50.7+4.8 2.10+0.63
** 1.3240.12 1.06+0.35 15.0+4.0 43.1+3.7 1.61%+0.58
(106.5) (76.8) (73.2) (85.0) (76.7)
Vi * 1.20+0.04 1.44+0.28 24.4%4.1 56.6+5.2 2.4610.47
** 1.22+0.09 1.17x0.21 18.5+6.2 48.9+4.7 2.06+0.51
(101.7) (81.3) (75.8) (86.4) (83.7)
VI * 1.27+0.06 1.04%0.24 32.6+4.7 59.0+5.4 1.84+0.34
** 1.37+0.08 0.88+0.36 27.4+5.5 54.8%6.1 1.62+0.58
(107.9) (84.6) (84.0) (92.9) (88.0)
Vi * 1.14+0.04 1.11%£0.32 23.8%+3.6 52.24+4.7 1.72+0.41
** 1.28+0.07 0.80%0.22 18.6+4.2 41.1+5.5 1.37+0.30
(112.3) (72.1) (78.2) (78.7) (79.7)
X * 1.38+0.06 1.09x0.27 29.4+3.8 53.2%6.0 1.87+0.23
** 1.48%+0.11 0.91+0.20 24.1%t4 .4 46.5+5.3 1.52+0.32
(107.2) (83.5) (82.0) (87.4) (81.3)
X * 1.0740.04 1.18+0.18 33.6+3.7 60.8+5.5 2.20+0.47
x* 1.21+0.08 1.01£0.22 28.6+4.3 55.3+4.7 1.82+0.36
(113.1D (85.6) (85.1) 91.0) (82.7)
Full * 1.14+0.07 1.29%0.34 24.6+1.4 48.5+7.2 2.26+0.74
chrome ** 1.27+0.04 0.94+0.44 17.7+3.7 38.4+6.5 1.62£0.63
leather (111.4) (72.9) (72.0) (79.2) (71.7)
* . Control

** . After sweat resistance test

—

) : Change ratio= (after sweat resistance test / control) X100
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Table 6. Change of properties after sweat resistance test with
repeatation of retanned leather
Retannage Sweat Load at Load at Ty Chromium
agents resistance grain S5mm content
test crack height
(kgf) (kgf) ¢C) (%)
I * 12.7£2.1 6.8+0.8 100.5£0.9 4.13
** 10.4+1.7 8.7+1.1 70.2+0.7 2.14
(81.9) (127.9) (69.9) (51.8)
I * 13.6+3.0 7.7+1.2 107.2£1.5 3.82
** 11.4%2.5 9.3+2.0 72.4%0.8 1.95
(83.8) (120.8) (67.5) (51.0)
I * 14.6*1.2 7.0x1.8 103.8+1.1 4.21
** 11.7+1.8 8.3+1.4 71.4£0.7 2.12
(80.1) (118.6) (68.8) (50.4)
v * 15.8%+2.4 7.2%+1.1 112.1+0.8 5.56
x* 13.6+1.9 7.5+1.4 73.6%0.5 2.56
(86.1) (104.2) (65.7) (46.0)
v * 17.3+2.2 7.3+1.2 108.0+1.02 3.87
** 14.9+2.8 8.8%2.1 67.4+0.9 1.86
(86.1) (120.5) (62.4) (48.1)
Vi * 15.5+£3.0 7.6+1.3 106.1+0.7 4.12
** 12.8+£2.5 8.9+1.9 73.2+1.4 1.89
(82.6) (117.1) (69.0) (45.9)
Vi * 12.2+£2.2 5.9+1.8 105.2+1.2 3.92
x> 10.8+3.7 7.3%1.6 68.8+0.8 1.90
(88.5) (123.7) (65.4) (48.5)
VI * 14.2+3.2 8.7x1.4 109.8+1.2 3.14
** 11.9+3.2 9.7+3.2 62.8+0.7 1.32
(83.8) (111.5) (57.2) (42.0)
X * 13.6+2.4 6.4+1.1 107.6%0.7 3.32
** 10.9+3.0 7.1+1.4 78.0+1.4 1.79
(80.1) (110.9) (72.5) (563.9)
X * 13.4+2.8 6.7%£0.9 107.1+0.8 3.76
x* 11.1+3.4 7.1x1.5 75.5+0.9 1.80
(82.8) (106.0) (70.5) (47.9)
Full * 19.4+1.9 7.6+0.7 104.3%+1.0 4.82
chrome ** 16.3+2.0 9.2+0.5 61.4+0.8 2.02
leather (84.0) (121.1) (58.9) (41.9)
* 2 Control

** . After sweat resistance test

() : Change ratio= (after sweat resistance test / control) X 100
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Table 7. Effects of sweat resistance test on various retanned leather

No. 1 2 3 4 5 6 7 8 9 10 11
Thickness X it I ® I\ VI X m 1 Vi
Tensile strength X VI X v Vi Ul v I [ ] Vit 1
Elongation at 7kg load X Vi X \'} Vil VI I | \ I o
Elongation at break v VI Ul X 1 Vi v I (] VI
Tear strength il I\ VI 1 Vi X X Vi v 11 o
Load at grain crack VI VeV o 11 VI Vi 1 X I
Load at 5mm height 1 VI o I v il VI VIl X X \'4
To X X 1 VI [l 11 v VI \' o Vil
Chromium content X I 1 I VI v X v Vi VIl o

®: Full chrome leather(control) I ~X: Retanning agents

1~11: Arrange the change ratio in increasing
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