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UTILIZATION OF CHESTNUT SHELL WASTES AS A DYEING AGENT FOR LEATHER INDUSTRY

ABSTRACT. In this study, extraction of dyestuff from chestnut shell wastes and dyeing properties were investigated. Firstly, feed/solvent (F/S):
1/10-1/20 (g/ml), time: 1-2 h, solvent: water, water+NaOH (2.5%, 5%, 10%) parameters at 90°C were examined for the extraction of chestnut
shell. 43.61% extraction yield was obtained in water+10% NaOH, F/S: 1/10 at 90°C for 1 hour as optimum parameters. Chestnut shell extract
produced in optimum conditions was used as a dyeing agent in leather process. Potassium aluminium sulphate [KAI(SO,),.12H,0], copper
sulphate [CuSO,.5H,0] and Ferro sulphate [FeSO,.7H,0] mordants were used after dyeing process to increase the fastness properties of
leather. Rub, perspiration and light fastnesses were examined on the dyed leathers. Colour measurements of leathers were also carried out
with Konica Minolta CM-3600d spectrophotometer. Mordants did not show significant effect on colour but fastness values varied by the used
mordant types.
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UTILIZAREA COJILOR DE CASTANE CA AGENT DE VOPSIRE PENTRU INDUSTRIA DE PIELARIE

REZUMAT. Tn acest studiu, s-a investigat extractia colorantului din coji de castane si proprietitile de colorare ale acestuia. Pentru a obtine
extractul din coji de castane, s-au examinat mai inti parametri precum raportul substantd/solvent (F/S): 1/10-1/20 (g/ml), timpul: 1-2 h,
solventul: apa, apa+NaOH (2,5%, 5%, 10%) la 90°C. S-a obtinut un procent de extractie de 43,61% la parametrii optimi apa+NaOH, F/S: 1/10
la 90°C timp de 1 ora. Extractul din coji de castane obtinut in conditii optime a fost utilizat ca agent de vopsire la prelucrarea pieilor. Dupa
procesul de vopsire s-au utilizat mordanti precum sulfat de potasiu si aluminiu [KAI(SO,),.12H,0], sulfat de cupru [CuSO,.5H,0] si sulfat de fier
[FeSO,.7H,0] pentru a creste rezistenta pieilor. S-a examinat rezistenta la frecare, la transpiratie si la lumind a pieilor vopsite. S-au efectuat
masuratori de culoare cu spectrofotometrul Konica Minolta CM-3600d. Mordantii nu au avut un efect semnificativ asupra culorii, insa valorile
rezistentei au variat in functie de tipul de mordant utilizat.

CUVINTE CHEIE: piele, vopsire, colorant, coji de castane, valorificare, extract, deseu

L'UTILISATION DES COQUILLES DE CHATAIGNES COMME AGENT DE TEINTURE POUR L'INDUSTRIE DU CUIR

RESUME. Dans cette étude on a étudié I'extraction du colorant des coquilles de chataignes et ses propriétés colorantes. Pour obtenir
I’extrait de coquilles de chataignes on a d’abord examiné des paramétres tels que le rapport substance/solvant (F/S): 1/10-1/20 (g/ml),
temps: 1-2 heures, solvant: eau, eau+NaOH (2,5%, 5%, 10%) a 90°C. On a obtenu un taux d’extraction de 43,61% aux paramétres optimaux
eau+NaOH, F/S: 1/10 a 90°C pendant 1 heure. Lextrait de coquilles de chataignes obtenu dans des conditions optimales a été utilisé comme
agent de coloration dans le traitement du cuir. Apreés la teinture, on a utilisé de mordants tel que le sulfate d’aluminium et de potassium
[KAI(SO,),.12H,0], le sulfate de cuivre [CuSO,.5H,0], et le sulfate de fer [FeSO,.7H,0] pour augmenter la résistance du cuir. On a examiné la
résistance des cuirs teints a I'abrasion, a la transpiration et a la lumiere. On a effectué des mesures de couleur avec le spectrophotométre
Konica Minolta CM-3600d. Les mordants n’ont pas eu d’effet significatif sur la couleur, mais les valeurs de résistance varient en fonction du
type de mordant utilisé.

MOTS CLES: cuir, teinture, colorant, coquilles de chataignes, récupération, extraction, déchet

INTRODUCTION

Chestnut is a kind of fruit cultivated in Asia,
Europe and America continents of the Northern
Hemisphere and in South America partially. Asia is
the most important region and China is the leader
of Asia. Southern Europe and Turkey (Mediterranean
countries) are the second important regions [1].
According to FAO statistics [2], the world’s largest
producers of chestnut are China (1,000,000 tons),
South Korea (75,000 tons), Italy and Turkey (55,000
tons), and Japan (26,000 tons).

Chestnut shells are the waste product from
chestnut food processing and have not been fully
utilised to date. The glace chestnut industry produces
each year a huge amount of chestnut shells as waste
[3]. The shell, which represents around 10% by
weight of the chestnut, is removed in the peeling

INTRODUCERE

Castanele sunt o specie de fructe cultivate in
Asia, Europa, America de Nord si partial in America
de Sud. Asia este cea mai importanta regiune, iar
China este liderul Asiei. Europa de Sud si Turcia
(tarile mediteraneene) se situeaza pe locul doi ca
importanta [1]. Potrivit statisticilor FAO [2], cei mai
mari producatori mondiali de castane sunt China
(1.000.000 tone), Coreea de Sud (75.000 tone), Italia
si Turcia (55.000 tone) si Japonia (26.000 tone).

Cojile de castane sunt deseuri rezultate in
urma prelucrarii castanelor pentru consum si nu
sunt Tn prezent utilizate la potential maxim. Industria
de castane confiate produce anual o cantitate
enorma de coji de castane considerate deseuri [3].
Coaja, reprezentand aproximativ 10% din greutatea
castanei, este inlaturata Tn procesul de decojire si
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process and used as fuel in the industry. These shells
contain a large quantity of brown pigment which is
mainly used in the food industry, where it is gradually
replacing caramel pigment, with some toxicity at high
concentrations [4]. Chestnut wood tannins are also
of the most common hydrolyzable tannins used in
leather industry as vegetable tanning agent [5].

Current arguments, environmental concerns,
and related legal regulations have increased the
demand for natural products in leather industry,
similar to those of other branches. Research studies
conducted in this context are becoming more crucial
and valuable day by day to ensure environmental
standards compliance. Research on utilization of
100% natural products as substitutes of chemical
products widely used in the past are gradually gaining
higher importance [6].

The prohibition of certain dyestuffs in the
leather industry is also being contemplated as various
regulatory frameworks worldwide are implemented.
For example, the use of certain azo-dyes has been
prohibited because they are difficult to biologically
decompose and are known to constitute potential
toxicity in living organisms [7]. The restrictions on
the waste waters containing inorganic dyestuffs also
impel the researchers to use natural dyestuffs. With
the employment of various mordants, non-pollutant
natural dyestuffs are convenient for obtaining a wide
range of colours and good fastnesses [8]. In this study,
optimum extraction yield of chestnut shell from the
industrial wastes, dyeing of leather with the extract-
mordant combinations and fastness properties of the
dyed leathers were researched.

MATERIALS AND METHODS

Materials

Chestnut shells as an industrial waste were
supplied from a chestnut sweet producing food
company in Turkey. Domestic wet-blue sheep skins
were used as the leather material. Mordants of
potassium aluminium sulphate [KAI(SO,),.12H,0],
copper sulphate [CuSO,.5H,0] and Ferro sulphate
[FeSO,.7H,0] were obtained from Borkim Chemicals
(Turkey).

Methods

Moisture Content of the Shells and Ash Content of
the Extract

Moisture content of the shells was determined
according to SLC 113 standard method [9]. Ash
contents of the extract were done to TS 4125 EN ISO

utilizatd in industrie pentru combustibil. Aceste coji
contin o mare cantitate de pigment maro, utilizat in
principal in industria alimentard, unde finlocuieste
treptat pigmentul pe baza de caramel, care este toxic
in concentratii mari [4]. De asemenea, taninurile pe
baza de lemn de castan se numara printre cele mai
uzuale taninuri hidrolizabile utilizate in industria de
pielarie ca agent tanant de origine vegetala [5].

Argumentele actuale, preocuparile legate de
mediu si reglementarile locale au dus la cresterea
cererii de produse naturale in industria de pielarie,
precum si in alte ramuri ale industriei. Studiile
efectuate Tn acest context capata pe zi ce trece
o importanta si o valoare din ce in ce mai mare, in
vederea asigurdrii conformitatii cu standardele de
mediu. Cercetarile privind utilizarea unor produse
100% naturale ca inlocuitori pentru produsele chimice
utilizate pe scara larga in trecut capata importanta din
ce in ce mai mare [6].

Se are in vedere, de asemenea, interzicerea
anumitor coloranti in industria de pielarie, pe
masura ce se pun in practica diverse cadre de
reglementare la nivel mondial. De exemplu, utilizarea
anumitor coloranti azoici a fost interzisa deoarece
se descompun biologic foarte greu si sunt cunoscuti
pentru toxicitatea potentiala pentru organismele
vii [7]. Restrictiile privind apele uzate cu continut
de coloranti anorganici indeamna cercetatorii sa
utilizeze coloranti naturali. Utilizati in combinatie cu
diferiti mordanti, colorantii naturali nepoluanti sunt
convenabili pentru obtinerea unei game largi de culori
si unor rezistente superioare [8]. In acest studiu, s-au
investigat randamentul optim de extractie al cojilor
de castane din deseuri industriale, vopsirea pieilor
cu combinatii extract-mordant si proprietatile de
rezistenta ale pieilor vopsite.

MATERIALE S| METODE

Materiale

Cojile de castane ca deseu industrial au fost
furnizate de catre o companie producatoare de
dulciuri din Turcia. S-au utilizat piei de oaie tabacite
in crom din surse locale. Mordantii utilizati, sulfat de
potasiu si aluminiu [KAI(SO,),.12H,0], sulfat de cupru
[CuSO,.5H,0] si sulfat de fier [FeSO,.7H,0], au fost
furnizati de Borkim Chemicals (Turcia).

Metode

Continutul de umiditate al cojilor si continutul de
cenusd al extractului

Continutul de umiditate al cojilor a fost
determinat conform metodei standard SLC 113 [9].
Continutul de cenusa al extractului a fost determinat
conform standardului TS 4125 EN ISO 4047 [10].
Experimentele au fost efectuate in duplicat, facandu-
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4047 standard [10]. The experiments were done in
duplicate and average contents were determined.

Extraction of Chestnut Shells

Chestnut shells were crushed and dried before
the extraction processes. Extractions were performed
by using distilled water as solvent. 10g (+0.05)
sample was used for each run. Temperature was kept
constant at 90°C for the extractions and parameters
of F/S: 1/10-1/20 g/ml, time: 1-2 h and combination
of water+NaOH were examined. Chestnut shell and
water mixed at room temperature, heated and, once
the selected temperature was attained, the alkali was
added and contact time begun to run.

The extraction solutions were collected and
filtered using a Whatman filter paper (no. 1) and
then dried in an air oven at 90°C. The extraction
experiments were repeated two times.

Extraction Yield

10 ml of samples were taken from the extract
solution into clean, dried and weighed glass dishes,
in order to determine amount of carried solid matter
into extraction medium. The extracts were dried in a
hot-air oven (100+2°C) until all the water evaporated
and only the solid matter was left. The dishes were
then cooled in a desiccator and weighed, in this way,
the amount of solid matter was determined.

Dyeing Process of Leather

Process of wet-blue skins was given in Table
1. Skins were processed with the chestnut shell
extract and then mordanted for dyeing. A group of
leather samples were dyed with only extract without
mordanting.

se o medie a valorilor obtinute.

Obtinerea extractului din coji de castane

Cojile de castane au fost zdrobite si uscate
fnainte de procesele de extractie. Extractiile au fost
efectuate utilizand apa distilata ca solvent. S-au utilizat
10g (+0,05) de proba pentru fiecare test. Temperatura
s-a mentinut constanta la 90°C pentru extractii si s-au
determinat parametrii F/S: 1/10-1/20 g/ml, timp: 1-2
h si combinatia apa+NaOH. Cojile de castane si apa
s-au amestecat la temperatura camerei, s-au incalzit
si, odata ce s-a atins temperatura selectata, s-a
adaugat baza si s-a mdsurat timpul de contact.

S-au colectat si filtrat solutiile de extractie
utilizdnd hartie de filtru Whatman (nr. 1), apoi s-au
uscat in cuptor cu aer la 90°C. Experimentele de
extractie s-au realizat de doua ori.

Randament de extractie

S-au prelevat 10 ml de proba din solutia de
extract si s-au depus in vase de sticla curate, uscate
si cantdrite, pentru a determina cantitatea de materie
solidd in mediul de extractie. S-au uscat extractele
intr-un cuptor cu aer cald (100+2°C) pana ce s-a
evaporat toatd apa si a ramas doar materia solida.
Apoi vasele au fost rdcite intr-un exsicator si s-au
cantarit, determindnd astfel cantitatea de materie
solida.

Procesul de vopsire a pielii

Procesul de fabricare a pieilor cromate este
prezentat in Tabelul 1. Pieile au fost prelucrate cu
extract de coaja de castane si apoi tratate cu mordant
pentru vopsire. O parte din probele de piele au fost
vopsite doar cu extract, fara tratare cu mordant.

Table 1: Leather dyeing process
Tabelul 1: Procesul de vopsire a pielii

Process % Substance Temperature (°C) Time (min.) Remarks
Proces ? Substantd Temperaturd (°C) Timp (min.) Observatii
Wafhmg 100 Watgr 30
Spdlare Apd
Formic acid Drain
0.5 . . 45
Acid formic
Scurgere
Neutralisation Water
Neutralizare 100 Apd 35
1 Sodium formate 10
Formiat de sodiu
Sodium bicarbonate pH: 5.0-5.2, drain
1 Bicarbonat de sodiu 3x15+45 pH: 5,0-5,2, scurgere
Wafhlng 300 Wat(fr 35 10 Drain
Spdlare Apa Scurgere
Dyeing-fatliquoring-
re.tanmng 100 Wattyer 40
Vopsire-ungere- Apd
retdbdcire
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Dyestuff
Vopsea

Mordant*
Mordant*

Combined natural and
synthetic fatliquor
8 Agent de ungere
combinat natural si
sintetic
Phenolic syntan
Sintan fenolic

Synthetic tanning agent
Agent tanant sintetic

Formic acid
Acid formic

Washing Water
Spdlare 300 Apd

60
45
60
20
20
3x15+45 Drain
Scurgere
20 10 Drain
Scurgere

* Potassium aluminium sulphate, copper sulphate and
ferro sulphate.

Colorimetric Measurements

Konica Minolta CM-3600d brand spectro-
photometer has been used for measuring the colours
of the leather samples which were processed with
plant extracts, and how each extract changes the
leather colour has been examined compared to the
control sample. The colour differences between the
control sample and the leathers processed with plant
extracts have been calculated according to CIE Lab-76
colour difference formula [11].

Rub, Perspiration and Light Fastnesses

Analyses of rub, perspiration and light fastness
were carried out using standard procedures [12-14]
and grey scale was used for the assessment of colour
change.

RESULTS AND DISCUSSION

Average moisture content of the shell was
determined as 13.15% before the extractions.
Vazquez et al. reported an increase from 70 to 90°C
implied an increase in the extraction yield more
significant for chestnut shell [5]. Thus, temperature
was kept constant at 90°C in our study, and effects
of NaOH addition into water, F/S ratio and time were
investigated. Extraction yield results of chestnut shell
were given in Table 2.

* Sulfat de potasiu si aluminiu, sulfat de cupru si sulfat
de fier.

Masurdatori colorimetrice

S-a utilizat spectrofotometrul Konica Minolta
CM-3600d pentru masurarea culorilor probelor de
piele prelucrate cu extracte vegetale si s-a examinat
modul Tn care fiecare extract modifica culoarea pielii
in comparatie cu proba martor. Diferentele de culoare
dintre proba martor si probele de piele prelucrate
cu extracte vegetale s-au calculat utilizdnd formula
diferentei de culoare din recomandarile CIE Lab-76 [11].

Rezistenta la frecare, transpiratie si lumind

Analizele de rezistenta la frecare, transpiratie
si lumina s-au efectuat utilizand proceduri standard
[12-14], utilizandu-se scara de gri pentru a evalua
modificarea culorii.

REZULTATE SI DISCUTII

Continutul mediu de umiditate al cojilor a fost
determinat la 13,15% Tnainte de extractie. Vazquez si
colab. au raportat o crestere de la 70 la 90°C, ceea ce
presupune o crestere semnificativa a randamentului
de extractie din cojile de castane [5]. Astfel, in studiul
nostru, temperatura s-a mentinut constanta la 90°C
si s-au investigat efectele addugarii NaOH n ap3,
raportul F/S si timpul. Rezultatele randamentului
de extractie din cojile de castane sunt prezentate in
Tabelul 2.
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Table 2: Effect of the parameters on extraction yield
Tabelul 2: Influenta parametrilor asupra randamentului de extractie

Feed/
Solvent .
(g/ml) Time
Extraction parameters ~ Temperature (°C) Solvent Raport (h) Extraction yield (%)
Parametri de extractie ~ Temperaturd (°C) Solvent port. Timp  Randament de extractie (%)
substantd/ (h)
solvent (g/
ml)
EP1 90 Water 1/20 2 9.72
Apa
EP2 90 Water 1/10 2 11.79
Apa
EP3 90 Water 1/10 1 11.71
Apa
Water+2.5%
EP4 90 NaOH 1/10 1 30.16
Apd+2,5% NaOH
Water+5% NaOH
EP5 90 Apéi+5% NaOH 1/10 1 35.36
0,
EP6 90 Water+10% NaOH 1/10 1 43.61

Apd+10% NaOH

F/S: 1/10 and 1/20 ratios did not show
significant differences (EP1, EP2). EP2 and EP3, time
of 1 and 2 hour did not differ for the extraction yield.
After reaching these results, parameters of F/S: 1/10
and time: 1 h were kept constant and effect of NaOH
addition into water was examined. The maximum
extraction yield from chestnut shell with the value of
43.61% was obtained in parameter of EP6. Addition of
10% NaOH into water was increased the solubility and
extraction yield was increased. After determination
of maximum response, chestnut shell extracts were
produced under the conditions of EP6 and collected
extracts were used in dyeing process of the skins.
Ash content of the extract produced in optimum
conditions was found to be 26.27%.

The colour values of dyed and mordanted
leathers were analysed spectrophotometrically and
provided in Table 3.

Rapoartele F/S: 1/10 si 1/20 nu au prezentat
diferente semnificative (EP1, EP2). EP2 si EP3, cu timpii
de doua ore, respectiv o ora nu au prezentat diferente
in ceea ce priveste randamentul de extractie. Dupa
obtinerea acestor rezultate, raportul F/S: 1/10 si
timpul: 1 h s-au mentinut constanti si s-a examinat
influenta addugarii NaOH 1n apa. Randamentul
maxim de extractie din coji de castane cu valoarea
de 43,61% a fost obtinut Tn cazul experimentului EP6.
Adaugarea a 10% NaOH in apa a crescut solubilitatea
si, prin urmare si randamentul de extractie. Dupa
determinarea rdspunsului maxim, extractele de coji
de castane au fost obtinute in conditiile EP6, iar
extractele colectate au fost utilizate Tn procesul de
vopsire a pieilor. Continutul de cenusa al extractului
obtinut in conditii optime a fost de 26,27%.

Culoarea pieilor vopsite si tratate cu mordant
a fost determinatda spectrofotometric si valorile
obtinute sunt prezentate n Tabelul 3.

Table 3: L, a, b values of dyed and mordanted leathers
Tabelul 3: Valorile L, a, b ale pieilor vopsite si tratate cu mordant

No Mordants L a b
Nr. crt. Mordant
1 Dyestuff extract 39.25 10.74 18.16
Extract colorant
Extract + Potassium aluminium sulphate
2 Extract + Sulfat de potasiu si aluminiu 42.10 9.82 17.65
Extract + Copper sulphate
3 Extract + Sulfat de cupru 37.57 9.54 15.77
Extract + Ferro sulphate
4 Extract + Sulfat de fier 38.16 8.00 13.70
261
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Figure 1. Appearance of dyed and mordanted leathers
Figura 1. Aspectul pieilor vopsite si tratate cu mordant

It can be seen from the Figure 1 that mordants
did not affect the colour of the leathers because
chestnut shell extract gave dark brown colour.
Potassium aluminium sulphate slightly increased the
lightness of the leather with the 42.10 L value, and
other mordants slightly decreased the L values of the
colours. Rub, perspiration and light fastnesses of the
leathers dyed with chestnut shell extract and are seen
in Tables 4-6.

Se poate observa din Figura 1 ca mordantii
nu au afectat culoarea pieilor, intrucat extractul
din coji de castane a conferit o culoare maronie
inchisa. Sulfatul de potasiu si aluminiu a crescut usor
luminozitatea pielii, la valoarea L de 42,10, iar ceilalti
mordanti au scazut usor valoarea L a culorilor. Valorile
rezistentei la frecare, la transpiratie si la lumina a
pieilor vopsite cu extract din coji de castane sunt
prezentate in Tabelele 4-6.

Table 4: Rub fastnesses of dyed and mordanted leathers
Tabelul 4: Rezistenta la frecare a pieilor vopsite si tratate cu mordant

Leather Felt
Process Piele - fata Piele - carne
Proces Dry rubbing Wet rubbing Dry rubbing Wet rubbing
Frecare uscatd Frecare umedd Frecare uscatd Frecare umedd
Extract (Unmordanted)
Extract (fara mordant) 4 4 4/5 4
Extract + Potassium aluminium suphate
Extract + Sulfat de potasiu si aluminiu 4/5 4/5 > >
Extract + Copper sulphate
Extract + Sulfat de cupru 4/5 4/5 4/5 4/5
Extract + Ferro sulphate 5 4/5 5 5

Extract + Sulfat de fier

Gray Scale for color change: 5: no change, 4: slight, 3: noticeable, 2: considerable, and 1: much.

Scara de gri pentru modificarea culorii: 5: nemodificat, 4: modificare usoard, 3: modificare vizibild,
2: modificare considerabild si 1: modificare pronuntatd.

Table 5: Perspiration fastness on grain (G) and flesh (F) sides of leathers
Tabelul 5: Rezistenta la transpiratie pe laturile de fata si de carne ale pielii

Color change Staining
Modificarea culorii Colorare
l;r;c;s;s Grain Flesh Cellulose Cotton Nylon 6.6 Polyester Acrylic Wool
side side acetate Bumbac Nylon 6.6 Poliester Acril Ldnd
Fatd Carne Acetat de
celulozd
G F G G F G F G F G F
Extract 4/5 4/5 45 4 4 3/4 3/4 4 4 4 4 4/5 4
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Extract+PAS 4/5 4/5 4/5 4 4
Extract+CS 5 4/5 5 4/5 4
Extract+FS 5 5 5 5 4/5

3/4
3/4

4/5

4 3/4 4/5 4 45 4 45 4
4 3/4 4/5 4[5 4/5 4/5 45 45
4/5 4/5 5 45 5 5 5 4/5

PAS: potassium aluminium sulphate, CS: copper
sulphate, FS: ferro sulphate.

PAS: sulfat de potasiu si aluminiu, CS: sulfat de cupru,
FS: sulfat de fier.

Table 6: Light fastness values of dyed leathers
Tabelul 6: Valorile rezistentei la lumina a pieilor vopsite

Process Light fastness
Proces Rezistenta la lumind
Extract 3
Extract+PAS 3/4
Extract+CS 3/4
Extract+FS 4

Although mordant applications did not affect
the colour of the leathers, they increased the fastness
values compared to unmordanted leathers. The best
rub fastness was obtained with ferro sulphate mordant
and dry rubbing of the leathers was relatively better
than wet rubbing. Perspiration fastnesses on the
grain and flesh sides of leathers did not considerably
differ, but ferro sulphate gave the best fastness values
again for both perspiration and light fastness. Onem
et al. also reported that the highest rub, perspiration
and light fastnesses of the leathers dyed with Rubia
tinctorum extract were obtained with FS mordant [8].
Ozgunay determined the light fastness of chestnut
tannin as hydrolysable tannin better than condensed
tannins [15]. Light fastness of chestnut shell extract
was found as 3 in this study and increased to 4 with
FS mordant. Onem et al. researched the dyeing
properties of the extract from onion skins (Allium
cepa) as a natural dyeing agent [16]. Chestnut shell
extract showed better light fastness properties than
Allium cepa on leather. For textile industry, Wang
et al. [4] purposed to develop an environmentally
friendly dyeing process using brown pigment from
chestnut shells obtained from foodstuff residues. The
brown pigment was extracted from the raw material
and purified with solvents containing EtOH. It was
then used to dye flax fabric in aqueous solution with
added NaCl as a dye accelerator. The effects of dyeing
conditions and fastness were investigated. The dyed
fabrics showed lower fastness to washing and higher
fastness to rubbing and light.

CONCLUSIONS

In this study, a waste product, chestnut shells
from food industry, was converted to a usable product
with an economic value, a natural dyestuff used

Desi utilizarea mordantilor nu a afectat culoarea
pieilor, acestia au dus la cresterea valorilor de rezistenta
in comparatie cu pieile netratate cu mordant. Cea mai
buna rezistenta la frecare a fost obtinuta la utilizarea
mordantului pe baza de sulfat de fier, iar rezistenta la
frecare uscata a fost relativ mai buna decat rezistenta la
frecare umeda. Rezistenta la transpiratie pe partea de
fata si pe partea de carne nu a prezentat nicio diferenta
semnificativa, insa utilizarea sulfatului de fier a avut ca
rezultat cele mai bune valori atdt pentru rezistenta la
transpiratie, cat si pentru rezistenta la lumina. Onem
si colab. au raportat, de asemenea, ca cele mai mari
valori ale rezistentei la frecare, la transpiratie si la
luminad a pieilor vopsite cu extract de Rubia tinctorum
au fost obtinute cu mordant pe baza de sulfat de fier
[8]. Ozgunay a constatat ca rezistenta la lumina a pieilor
tratate cu tanin hidrolizabil pe baza de castane este mai
buna decat cea a pieilor tratate cu taninuri condensate
[15]. Rezistenta la lumina a pieilor tratate cu extract
din coji de castane a avut valoarea 3 in acest studiu si
a crescut panad la 4 la utilizarea mordantului pe baza
de sulfat de fier. Onem si colab. au studiat proprietatile
de vopsire ale extractului din coji de ceapa (Allium
cepa) ca agent de vopsire natural [16]. Pielea tratata
cu extractul din coji de castane a prezentat proprietati
de rezistentd la lumind mai bune decat cea tratata
cu Allium cepa. In industria textila, Wang si colab. [4]
au dezvoltat un proces de vopsire ecologic utilizand
pigment maro din coji de castane obtinute din deseuri
din industria alimentard. Pigmentul maro a fost extras
din materia prima si s-a purificat cu solventi cu continut
de EtOH. S-a utilizat apoi la vopsirea tesaturii de in n
solutie apoasa cu adaos de NaCl ca accelerator de
vopsire. S-au investigat efectele conditiilor de vopsire
si rezistenta. Tesaturile vopsite au prezentat valori mai
scazute ale rezistentei la spalare si valori crescute ale
rezistentei la frecare si lumina.

CONcCLUzI
In acest studiu, s-a convertit un deseu, cojile
de castane din industria alimentara, intr-un produs

Revista de Pieldrie Inciltdminte 16 (2016) 4

263



Ersin ONEM, Gokhan CIN, Ataman ALANKUS, Hasan PEHLIVAN, Mehmet Mete MUTLU

in dyeing of leather. 43.61% extract was obtained
after optimization studies in water+10% NaOH, F/S:
1/10 at 90°C for 1 hour. The chestnut dyestuff gave
dark brown colour with [=39.25, a=10.74, b=18.16
values and the colour did not change much with
mordant application. However the rub fastness,
perspiration fastness and light fastness properties of
leathers dyed with chestnut shell extract enhanced
with the mordant usage. The dyeing properties of
leathers were found acceptable and can be enhanced
with different mordants and dyeing techniques.
Considering that, in recent years there is a demand on
usage of ecologic and natural products in the world,

utilizabil cu valoare economica, si anume un colorant
natural utilizat la vopsirea pieilor. S-a obtinut, dupa
studiide optimizare, 43,61% extractin apa+10% NaOH,
F/S:1/101a 90°C timp de 1 ora. Colorantul pe baza de
coji de castane a conferit o culoare maronie inchisa
cu valorile L=39,25, a=10,74, b=18,16, iar culoarea
nu s-a modificat vizibil la utilizarea mordantilor. Pe
de alta parte, proprietatile de rezistenta la frecare,
la transpiratie si la lumind ale pieilor vopsite cu
extract din coji de castane s-au imbunatatit in cazul
utilizarii mordantilor. Proprietatile de vopsire ale
pieilor obtinute au fost considerate acceptabile si
pot fi imbunatatire cu diferiti mordanti si tehnici de
vopsire. Avand in vedere ca in ultimii ani exista o

mare cerere la nivel global de utilizare a produselor
ecologice si naturale, utilizarea agentilor de vopsire
ecologici pe baza de plante si fabricarea pieilor
naturale cu coloranti naturali poate fi mai avantajoasa
in ceea ce priveste atragerea admiratiei si atentiei
consumatorilor.

usage of environmental friendly vegetable dyeing
agents and producing natural leathers and colours
can be more advantageous to gain the admiration
and attention of consumers.
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