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ABSTRACT

Automobile leather samples were artificially aged by using temperature and temperature + UV radiation aging factors.
After artificial aging process, chromic oxide, soluble matter in dichloromethane, chromium (VI) and formaldehyde contents
in the leather were analysed to determine chemical decomposition and findings compared with values before the aging
process. Besides, the alteration of leather structure was investigated by Raman Spectroscopy. After aging process, increase
of chromium (VI) and formaldehyde contents and decrease of chromic oxide and soluble matter in dichloromethane contents
were determined in finished automobile leather samples.
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OZET

Araba désemelik deriler, sicaklik ve sicaklik + UV 15191 faktérleri ile suni olarak yaslandirilmistir. Yaslandirma prosesinden
sonra kimyasal bozunmay! tespit etmek ve yaslanma prosesinden énceki degerlerle karsilastirmak igin derilerin krom oksit
miktari, diklormetanda ¢éziinen madde miktari, Cr(VI) ve formaldehit icerigi belirlenmistir. Bunun yaninda, deri yapisinin
degisimi Raman Spektroskopisi ile tespit edilmistir. Bitmis otomobil désemelik deri érneklerinde yaslandirmadan sonra
Cr(VI) ve formaldehit igeriklerinin arttigi, krom oksit ve diklormetanda ¢6ziinen madde miktarinin azaldigi belirlenmistir.
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Introduction

Under mechanical stress, temperature, moisture, UV-
radiations, corrosive and aggressive environments, material
performances decrease over the time. The alteration of
usage properties is named “aging”. Understanding and
predicting these degradation processes are really a great
challenge. The evaluation of material lifetime is very complex;
this difficulty increases when organic materials like leather
are considered .

Aging effects on automobile leathers are alteration of
odour, appearance, mechanical properties and structure.
Values of performance, environmental and health standards
are very important in the usage of automobile leathers 2.

After aging, Cr (Ill) in leather can be oxidizing to Cr (VI).
Thermal aging or exposure to UV light can induce the for-
mation of large amounts of Cr (VI). The toxicity of hexavalent
chromium is well known. Exposure to compounds of hexava-
lent chromium can cause skin allergies, dermatitis and
ulcerations.

Inhaled formaldehyde can irritate the eyes and mucous
membranes. Formaldehyde is also classified as a carcinogen.
It is possible that formaldehyde
in the leather is liberated under

Table 1: Experimental Design

Leather TEMPERATURE | TEMPERATURE/UV
RADIATION
Control group Control group
WW11-SV11 WW11-SV11
. 48 h 55°C 48 h 55°C + UV
Wet - Wh‘I te WW21-SV21 WW22-SV22
ﬁggﬁgg" vegetal |7 1 100°C 72 h 100°C + UV
leathers WW31-SV31 WW32-SV32
168 h 38°C 168 h 38°C + UV
WW41-SV41 WW42-SV42
168 h 90°C 168 h 90°C + UV
WW51-SV51 WWS52-SV52

by wet-white and semi-vegetal were used as material.
Method
Artificial Aging Process
Research materials were artificially aged by applying

temperature and temperature + UV radiation aging factors
according to experimental design in Table 1.

Table 2: Chemical properties of semi-vegetal finished leathers.

certfmn con§|t|ons. Also oxidisation LS. Cr205 (%) Cr*® (ppm) F (ppm) S.M.D. (%)
of oils/fats in the leather can result XS0 3.3820.01°" N.D 7574003 | 99940.07°
in formaldehyde formation. S V1N Min. 3.36 N.D. 7.53 9.86
Max. 340 N.D. 7.62 10.11
. . XtS.D. 3.32£0.02° 3.61£0.03° 8.10£0.04¢ 8.57£0.01°
In this research, automobile s V21 Min. 3.29 3.55 8.02 8.56
leather samples were artificially Max. 335 365 817 857
) e i XS.D. 3.18+0.02 3.91£0.23 8.58+0.03 8.40£0.01
aged according to artificial aging S V22 Min. 3.15 3.87 8.52 8.38
standard test method by using Max. 320 | 3% 8.64 8.41
X#S.D. 3.06+0.03 4.81%0.03° 9.140.03° 8.30£0.02°
temperature and temperature + UV S V31 Min. 3.01 4.75 9.10 8.28
radiation aging factors. Chromic Max. 810 | 487 919 | 833
) o XS.D. 2.95+0.03 5.41%0.03 9.65£0.03 7.86+0.01
oxide, soluble matter in dichloro- S V32 Min. 2.91 5.36 9.60 7.83
methane, chromium (VI) and Max. 3.00 5.47 . 9.71 . 7.87 :
XS.D. 2.83£0.02° 5.68+0.03 11.70£0.04 6.60+0.02
formaldehyde contents were S V41 Min. 2.80 5.62 11.63 6.57
analysed to determinate chemical Max. 286 572 nre | 662
. . + + + + +
impact of aging and structural svar | 30 | 27000 | somost | 122005" [ o20e001
impact of aging were investigated Max. 273 . 6.10 12.28 6.21
XS.D. 2.55+0.03 7.540.03° 12.32:0.04* | 6.100.01°
by Raman Spectroscopy. S V51 Min. 250 7.50 12.25 6.09
Max. 2.60 7.59 12.38 6.11
; X+S.D. 2.41+0.02F 7.95+0.03% 12.81£0.03% | 5.64+0.02°
Material and Method SV52 | Min. 2.39 7.89 12.77 5.61
Max. 244 8.00 12.86 5.67

Material

L.S., F, N.D. and S.M.D. mean leather samples, formaldehyde, not detected and soluble matter in

dichloromethane, respectively.
a, b, ¢ values in the same column with different superscript letters are significantly different p<0.05

In this research, ten pieces of

for temperature aging factor.

, B, C values in the same column with different superscript letters are significantly different p<0.05

finished automobile leathers tanned
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Table 3: Chemical properties of wet-white finished leathers. dichloromethane (Fat) determination

: 4,5,6,7
L.S. Cr20; (%) cr*® (ppm) F (ppm) S.M.D. (%) were examined .
X£S.D. N.D. N.D. 27.330.03°F | 8.84x0.01%"
WW 11 Min. N.D. N.D. 27.28 8.82 Structural Examination
Max. N.D. N.D. 27.39 8.86
X£S.D. N.D. N.D. 29.890.05° 8.40+0.01° ;
WW 21 Min. N.D. ND. 29.82 840 Raman Station 400
Max. N.D. N.D. 29.98 8.41 Spectroscopy was used to
X£S.D. N.D. N.D. 30.54+0.03° 8.22+0.01° ; ; o :
WW 22 Min N.D. ND. 30,20 821 investigate alteration in automobile
Max. N.D. N.D. 30.59 8.24 leathers.
X£S.D. N.D. N.D. 33.5740.03° 8.160.01°
WW 31 Min. N.D. N.D. 33.51 8.14 L. .
Max. N.D. N.D. 33.62 8.18 Statistical Analysis
X£S.D. N.D. N.D. 34.38+0.03° 6.92+0.01¢
WW 32 Min. N.D. N.D. 3433 6.90 o
Max. N.D. N.D. 34.43 6.93 Result were statistically
b d . . o
X£S.D. N.D. N.D. 54.1920.03 4.37+0.02 analysed to find out the significant
WW 41 Min. N.D. N.D. 54.13 4.34 )
Max. N.D. N.D. 54.24 4.39 differences between the means of
X+S.D. N.D. N.D. 55.17+0.03% 4.124¢0.01° every aging steps of each agin
WW 42 Min. N.D. N.D. 55.11 4.10 y aging step ging
Max. N.D. N.D. 55.21 4.14 procedure. For the stated purpose
X£S.D. N.D. N.D. 57.13£0.03" 4.01x0.02° a descriptive statistical test, two-tail
WW 51 Min. N.D. N.D. 57.08 3.97 )
Max. N.D. N.D. 57.18 4.03 T-test and Duncan test were carried
X#S.D. N.D. N.D. 57.86+0.03" 3.66+0.01F out by using statistical software
WW 52 Min. N.D. N.D. 57.79 3.64 .
Max. ND. ND. 5790 368 package (SPSS version 15.0).

.S., F, N.D. and S.M.D. mean leather samples, formaldehyde, not detected and soluble matter in Results
dichloro-methane, respectively.
a, b, ¢ values in the same column with different superscript letters are significantly different p<0.05
for temperature aging factor. ) i
A, B, C values in the same column with different superscript letters are significantly different p<0.05 Chemical Properties of
Automobile Leathers
Chemical Analysis
It can be seen in Table 2, the more temperature factor
In order to evaluate the chemical changes of automobile increase, the more chromium (VI) and formaldehyde contents
leathers, analysis of chromic oxide content, chromium (VI) of leathers increase but chromic oxide and soluble matter in

content, formaldehyde content and soluble matter in dichloromethane contents of leathers decrease. The same

Figure 1: Raman
spectroscopy peak values
of semi-vegetal automobile
12 leathers. (Black, blue and
red peaks represent
leather without treatment,

0.8

nr aging by temperature and
0 aging by temperature+UV,
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effects can be seen by using temperature + UV factor
more than by using temperature factor.

It can be seen in Table 3, the more temperature factor
increase, the more formaldehyde contents of leathers
increase but soluble matter in dichloromethane contents of
leathers decrease. The same effects can be seen by using
temperature + UV factor more than by using temperature
factor.

Structural Characteristics of Automobile Leathers

It can be seen in figure 1 and 2, there were not detected
inorganic compounds wanted in 200-800 cm-1 band in the
structure of aged leathers by using temperature and
temperature + UV factors. It shows that chemicals used in
tanning and retanning processes could be broken up after

aging.
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