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CONSIDERATIONS ON FISH SKIN PROCESSING
ABSTRACT. After outlining the context that has led to the increased significance of fish skins as raw material source, and its characteristics, the paper presents an

overview of the major technological aspects involved in their processing.
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CONSIDERATII PRIVIND PRELUCRAREA PIEILOR DE PESTE
REZUMAT. Dupa prezentarea contextului care a dus la cresterea importantei pieilor de peste ca resursa de materie prima si a caracteristicilor tehnice ale acesteia,

lucrareainventariaza si descrie principalele aspecte tehnologice pe care le ridicd procesarea acestora.

CUVINTE CHEIE: piei peste, resursa de materie prima, caracteristici

CONSIDERATIONS SUR LE TRAITEMENT DES CUIRS DE POISSON
RESUME. Aprés avoir présenté le contexte qui a mené a I'importance de plus en plus grande des cuirs de poisson comme ressource de matiéres premiéres et leurs

caractéristiques techniques, I'article énumere et décrit les principaux aspects technologiques du traitement de ces cuirs.

MOTS CLES: cuirs de poisson, ressource de matiéres premiéres, caractéristiques

INTRODUCTION

The stock of exotic skins has been decreasing
consistently, and one of the reasons is the ecologists'
pressure on preserving and saving the concerned animal
species. On the other hand, the demand of such skins is
endless and much higher than the offer [1-3]. By means
of their scale configuration and size of scale pockets after
having removed the scales, the appearance of finished
fish skins is very similar to that of snake skins, for which
they have become a good substitute.

Other skins with very large scale pockets partly
damaged following processing become peerless and
inimitable after having been finished in different
variants. And most significantly, in many fish species
the reproductive capacity can be controlled, increasing
thus the raw material stock.

INTRODUCERE

Resursa de piei exotice a scazut continuu in
decursul timpului, una din cauze reprezentand-o
presiunea ecologistilor de a se conserva si salva aceste
specii de animale. Pe de alta parte, cererea de astfel de
sortimente de piele este perpetud, fiind in decalaj
considerabil fata de oferta [1-3]. Astfel finisate, unele
piei de peste, prin configuratia si marimea buzunarelor
solzilor, dupa ce solzii au fost eliminati, au aspectele
celeide sarpe, devenind un substitut redutabil.

Altele, provenite de la piei cu buzunarele solzilor
foarte mari, partial destramate in urma procesarii, prin
diverse variante de finisaj, sunt inegalabile si inimitabile.
Si un lucru extrem de important, la multe specii de pesti
capacitatea de reproducere poate fi controlatd, crescand
din acest motiv resursa de materie prima.

* Correspondence to: Gheorghe BOSTACA, INCDTP — Division: Leather and Footwear Research Institute, 93 Minulescu St., Bucharest, Romania, email: icpi@icpi.ro

Revista de Pielarie Incaltaminte 13 (2013) 3

211




GH. BOSTACA, M. CRUDU

Basic Characteristics and Properties of Raw/Finished
Skins

The main characteristics and properties of the raw
material, as well as those of the finished product are
presentedinTable 1.

Caracteristici de baza si proprietati ale pielii
brute/finite
Principalele caracteristici si proprietati ale

materiei prime, cat si ale produsului finit sunt
prezentate in Tabelul 1.

Table 1: Characteristics of fish skin
Tabelul 1: Caracteristicile pieilor de peste

- 3% of fish weight;
- 3% din greutatea unui peste;

- 70% water; 25-30% proteins; 0.2-0.4% fat; 0.5-4% salts;

- 70% apd; 25-30% proteine; 0,2-0,4% grdsimi; 0,5-4%
sdruri;

- parallel orientation of collagen fibres;

- orientare paraleld a fibrelor de colagen;

- high sensitivity to acids and alkali.

- mare sensibilitate la acizi si alcalii.

EXPERIMENTAL ASPECTS OF FISH SKIN
PROCESSING

Technological objectives are closely related to
features of the raw material, as well as those of the area
of application, presented below:

e totalremoval of scales with minimum:
-drumming and processing time;
-amount of alkali;

e preservation of the original shape and size of

the scale pocket;

» totalodourremoval;

 irreversible closure of the scale pocket for such
items;

* increasing:

-thickness;
- physical strength;

e reducinglossof:
-dermal substance;
-surface area;

e lightfastness.

- special grain generated by the scale pocket
configuration;

- aspect special al fetei pielii generat de configuratia
buzunarului de solz;

- similarities to exotic leathers;

- similaritdti cu familia pieilor exotice;

- possibility of combining with other types of leathers to
manufacture various items.

- posibilitate de combinare cu alte sortimente de piei
finite pentru producerea diverselor articole.

ASPECTE EXPERIMENTALE PRIVIND
PRELUCRAREAPIEILOR DE PESTE

Obiectivele tehnologice sunt strans legate atat de
particularitatile materiei prime, catside cele ale domeniului
de utilizare, fiind prezentatein cele ce urmeaza:

.« completaindepartare asolzilor cu minimumde:

-timp de agitare sidurata de procesare;
- cantitate de alcalii;

e pastrarea formei si marimii originale a
buzunaruluidesolz;

* dezodorizare complet3;

e inchiderea ireversibild a buzunarului solzului
pentruarticolele de acest fel;

e cresterea:

-grosimii;
-rezistentelor fizice;

e reducerea pierderii de:
- substanta dermica;
-suprafata;

e rezistentdlalumina.
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Fish Skin Processing

Fish skin processing comprises three main
components, presented in Figure 1.

Sequence of operations
Succesiunea operatiilor

Odor femoval
Dezodorizarea

Prelucrarea pielii de peste

Prelucrarea pielii de peste se compune in principal
dintrei componente care sunt prezentate in Figura 1.

Parameters of
processing operations
Parametrii operatiilor
de procesare

Figure 1. Fish skin processing
Figura 1. Prelucrarea pielii de peste

Sequence of Processing Operations. Working
Variants

Working variants are differentiated according to
scale removal and the sequence of processing
operationsis presentedin Table 2.

Succesiunea operatiilor fluxului tehnologic. Variante
delucru

Principalul criteriu de diferentiere a variantelor de
lucru 1l reprezinta desolzirea, succesiunea operatiilor
avand derularea prezentata in Tabelul 2.

Table 2: Variants of technological operations for fish skins
Tabelul 2: Variante de operatii tehnologice aplicabile la prelucrarea pieilor de peste

Soaking Soaking Soaking
Inmuiere Inmuiere Inmuiere
Fleshing Scale removal Fleshing
Descdrnare Desolzire Descdrnare
Bleaching Deliming Deliming
Albire Decalcificare Decalcificare

Pickling —pretanning Bleaching Pickling —pretanning
Piclare — pretdbdcire Albire Piclare — pretdbdcire
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Table 2: Continued
Tabelul 2: Continuare

Tanning (Wet buffing) (Wet buffing)
Tdbdcire (Slefuire umedd) (Slefuire umedd)

(Wet buffing) Retanning —bleaching  Retanning — bleaching
(Slefuire umedd) Retanare — albire Retanare —albire

Retanning — bleaching Drying Drying
Retanare —albire Uscare Uscare
Drying Dyeing Dyeing
Uscare Vopsire Vopsire
Dyeing Top finishing Top finishing
Vopsire Finisare de suprafatd Finisare de suprafatd
Top finishing
Finisare de suprafatd

Parameters of Processing Operations

Soaking

It is carried out in a 300-1000% float at a
temperature of 18-20°C for 24 hours maximum. Float is
usually increased if the scale pockets are larger or the
skinareaissmaller.

To protect the scale pocket edges, 1.5-2.0 g/L
bactericide is added to the float. Products with
acceleration or degreasing action such as detergents,
soda ash, caustic soda can be added in amount of 3-4
g/L all at once or in installments. Detergents are
recommended to be scented to remove the typical
odour of these skins. Stirring must be automated and
slow.

Parametrii operatiilor de prelucrare

Inmuierea

Se executa in flota de 300-1000%, la o temperatura
de 18-20°C, pe o perioadd de maximum 24 ore. Caregul3,
flota creste pe masura ce buzunarul solzului devine tot
mai mare sau cand marimea pielii scade.

Pentru a proteja cu precadere marginile
buzunarului solzului, in flotd se adaugd 1,5-2,0 g/l
bactericid. Caaccelerator, dar sidegresant, se pot adauga
odatd sauin rate, cuprinse intre 3-4 g/|, produse ce au un
astfel de efect (detergenti, soda calcinata, soda caustica).
Detergentii se recomanda a fi parfumati pentru a se
elimina din mirosul specific al acestei piei. Regimul de
agitare trebuie sa fie minimal, Tn regim automat.
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Fleshing

Itis carried out by hand, carefully and without
straining the skin, otherwise it could be damaged
by breaking. Holes and cuts on the surface
resulting from improper flaying must be avoided.
When this operation is not completed, it can be
done by wet buffing after pickling or tanning.

Liming

It is dependent on the raw material resistance to
sulphide or sulphydrate. When this is low, the use of
calcium hydrate only at an offer of 2-4% in a 300-400%
float is recommended. In other cases a combination of
lime 12-15%, sodium sulphide 7-8%, and salt 8% (to
reduce swelling) and a 800-1000% float are
recommended. Based on the desired effect, the liming
time may be 18-72 hours. For the shortest time the
float temperature can vary in the 23-25°C range, while
for 72 hours, a temperature of 18-20°C is
recommended. As with soaking, drumming must be
automated and slow.

Scale Removal

It is a very significant operation, on the one hand
because all scales have to be removed, and on the other
hand, the scale pocket edges must not be damaged. It
can be carried outin three ways, as follows:

- by scraping and brushing by hand; the skin is
placed with the scale side upward on a rubber support
to avoid slipping, and a pressure is applied by a metallic
or wooden blade, or a brush with stiff synthetic bristles
from tail to head to pull out scales, carefully so as not to
damage their pockets. This operation is carried out
usually after liming when the link between the scales
and skin is weakened, while in the deliming-bating
stageitonly hasacorrectionrole;

- by air or water jet (20-22°C); this has a fast scale
pull out effect. Skin is fastened on a flat surface by nails.
Pressure must not exceed 60 atm and nozzles have to
be 2-3 mm in diameter. The jet has to be directed as in
the above procedure. This operation must be carried
out after having completed the soaking, when the
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Descdrnarea

Se efectueaza manual, cu mare atentie si fara a
forta pielea, in caz contrar pot aparea deteriorari,
respectiv ruperi. Gaurile sau tdieturile de pe suprafata
in cazul Tn care apar datorita jupuirii defectuoase,
trebuiesc ocolite. In cazul in care nu este complet
realizata, operatia poate fi definitivata dupa piclu sau
tabacit prin efectuarea unei slefuiriumede.

Cenusdrirea

Este dependentd de nivelul sensibilitatii exprese la
sulfurd sau sulfhidrat al materiei prime. Tn cazul in care
aceasta exista, se recomanda folosirea doar a varului
hidratat, in proportie de 2-4%, intr-o flotd de 300-400%. In
restul situatiilor se poate lucra intr-o combinatie de: 12-
15% var, 7-8% sulfura de sodiu, 8% sare (pentru
diminuarea umflarii) si o flota de 800-1000%. Durata de
cenusarire, in functie de efectul dorit, se incadreaza intre
18-72 ore. Ladurata cea mai mica temperatura flotei poate
varia intre 23-25°C, pe cand la cea de 72 ore, temperatura
este recomandabil a fi de 18-20°C. Ca si la inmuiere,
regimul agitarii trebuie sa fie minimal, in regim automat.

Desolzirea

Este o operatie extrem de importanta, intrucat
trebuie eliminati absolut toti solzii, iar pe de alta parte,
marginile buzunarului solzului nu trebuie afectate. Se
poate realizain trei moduri, dupa cum urmeaza:

- manual, prin raschetare sau periere. Pentru
aceasta, pielea se plaseaza cu partea cu solzi in sus pe un
suport de cauciuc pentru a evita alunecarea, si din directia
coada-cap se efectueaza o presiune cu lama metalica, de
lemn, perie cu par sintetic, rigid, in scopul smulgerii
solzului, avandu-se grija a nu se deteriora buzunarul
acestuia. Faza cand se executd este de reguld dupa
cenusarire, cand legatura dintre solz si piele este slabita, in
etapa de decalcifiere-samaluire avand doar rol de corectie;

-cujetdeaersiapa (20-22°C). Are un efect rapid de
smulgere a solzului. Pielea se fixeaza cel mai adesea cu
cuie, pe o suprafata plana. Presiunea de lucru nu trebuie
sa depaseasca 60 atm, iar duzele 2-3 mm. Directia jetului
de desolzire este aceeasi ca la varianta anterioara.
Momentul executiei este dupa terminarea fnmuierii,
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hypodermic layer increasing skin resistance to the jet
pressureis still on the skin [4];

- by strong washing in continuous water flow (20-
22°C). Itis carried out after liming and before fleshing.
Scales are removed because of the weakened link of
the scales with their pockets resulting both from the
friction between the skins and turbulence caused by
the continuous float draining. The operation is lengthy
and implies high water consumption. This procedure
can only be applied on skins with high enough
mechanical resistance and requires a severe control.
Possible scale removal corrections can only be made
after deliming-bating.

Deliming

It is carried out in a water float of 200-1000%,
containing ammonium sulphate 1.8-2%, ammonium
chloride (bleaching effect), and other products with no
or low content of ammonium salts, at a temperature of
25°C for 30-120 minutes. Deliming over night also can
be applied.

Bating

Generally, it is not recommended. It can be
accepted in skins with no scales or with highly resistant
scale pocket edges. The temperature must not exceed
25°C.

Pickling

It is recommended to be carried out with weak
organic acids (Feliderm CS-Clariant 2-3%, acetic acid
1.5-2% or formic acid). Floats of 300-1000% are used,
the float length increasing as the skin entangling is
increased. Compared to the standard pickling, pH can
varyinthe 3.5-5.0range.

Pretanning

By this operation the scale pocket edges are
crosslinked and their resistance to the lengthy effect of
drumming during pickling and bleaching is increased. It
is carried out simultaneously with pickling. Aldehyde
tanning agents (3-5%) are used to achieve such effects.

cand stratul hipodermic, care mareste rezistenta pielii la
presiunea suflarii, mai este pe piele [4];

- prinspalare energica, in flux continuu de apa (20-
22°C). Se realizeaza dupad cenusarire, Tnaintea
descarnarii. Efectul de desolzire pornind de la legatura
redusa a solzului cu buzunarul se datoreaza frecarii
dintre piei, dar si turbulentei create de evacuarea
permanenta a flotei. Durata de realizare este relativ
mare, iar consumul de apa, asemenea. Procedeul se
poate aplica doar la piei cu o rezistentda mecanica
suficienta si impune un control riguros. Eventuale
corecturi de desolzire se mai pot aduce dupa
decalcificare-samaluire.

Decalcificarea

Se executa la rece, 200-1000%, apa de 25°C, cu
maximum 1,8-2% sulfat, clorurd de amoniu (care are si
un slab efect de albire) sau alte produse fara sau cu
continut redus de saruri de amoniu. Durata este
cuprinsa intre 30-120 min. Se pot folosi si variante de
decalcificare peste noapte.

Samadaluirea

in general, nu se indic3 a fi efectuatd. Se poate
accepta la piei fard solzi sau cu marginile de buzunar de
solz foarte rezistente. Temperatura de lucru nu trebuie
sa depaseasca 25°C.

Piclarea

Se recomanda a fi facuta cu acizi organici slabi (2-
3% Feliderm CS-Clariant; 1,5-2% acid acetic; acid
formic). Marimea flotei variaza intre 300-1000%,
crescand pe masura ce pericolul de innodare a pieilor
sporeste. Fata de piclarea standard, pH-ul poate fluctua
intre 3,5-5,0.

Pretdbdcirea

Este o operatie care, prin efectul ei, reticuleaza si
creste rezistenta marginilor buzunarului de solz la efectul
prelungit al agitarii din timpul piclarii, cat si al albirii. Se
efectueaza simultan cu piclarea. Ca material tanant se
folosesc tanantialdehidici, intr-o cantitate de 3-5%.
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Bleaching

Fish skin shows a pigmentation impeding a large
range of colors and uniform dyeing to primarily support
aniline finishes. Therefore, bleaching is a useful and
necessary operation. The following combinations can
be used for bleaching:

- potassium hypermanganate + sodium
metabisulphite;

-sodium chlorite + sodium metabisulphite;

-sodium chlorite + sodium thiosulphate;

- hydrogen peroxide + sodium metabisulphite;

- chlorine compound + sodium thiosulphate;

- chlorine compound + sodium bisulphate.

Bleaching is carried out in the pickling bath, and
skins are usually kept in the float over night for the best
effect.

Bleaching with chlorine can also be performed in
soaking and liming stages. Bleaching can be intensified
during subsequent processing stages by tanning or
retanning with synthetic tanning agents.

Tanning

Depending on the desired effects, tanning can be
carried outin the following procedures:

-synthetictanning; itis performed with an offer of
bleaching tanning agents not exceeding 15-17%. With
this system the skin thickness is not increased
significantly; the color range is limited.

- synthetic-vegetable tanning; it is performed
with bleaching tanning agents (9-10%) and vegetable
tanning agents, with low astringency and light
resistance (10-20%). Such tanning system provides the
highest increase in thickness. The colour range is
limited.

- tanning with basic chromium salts; it provides
the best physical-mechanical characteristics of all listed
tanning systems. It provides the best dyeing, and all
range of color shades.

Wet Buffing

It can be carried out either after pickling or
tanning. It is aimed at removing the hypodermic tissue
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Albirea

Pielea de peste prezinta o pigmentatie care
impiedica realizarea unei palete de culoare complete si
cu vopsiri uniforme, care sa sustind cu precadere
finisajele anilind. Tn aceste conditii albirea este o
operatie utild si necesard. Ca materiale de albire pot fi
folosite urmatoarele combinatii:

- permanganat de potasiu + metabisulfit de sodiu;

- clorit de sodiu + metabisulfit de sodiu;

-cloritde sodiu +tiosulfat de sodiu;

- apa oxigenata - metabisulfit de sodiu;

-compus cu clor + tiosulfat de sodiu;

-compus cu clor + bisulfit de sodiu.

Albirea se executa in baia de piclu si, de regul3,
pieile raman in flota peste noapte pentru un efect
optim.

Albirea cu clorina poate fi efectuata si in fazele de
fnmuiere sau cenusarire. Albirea, ulterior in timpul
prelucrarii poate fi intensificata fie printr-o tabacire, fie
printr-o retanare cu tanantisintetici de albire.
Tabdcirea

n functie de efectele urmérite, poate fi efectuats
fnurmatoarele variante:

- tabdcire sintetica. Cu tananti de albire, panadlao
ofertd de maximum 15-17% s.u. In acest sistem nu
apare o crestere a grosimii apreciabila. Paleta de culori
este limitata.

- tabacire sintetica - vegetala. Cu tananti de albire
(9-10%) si tananti vegetali, astringentd scdzuta si
rezistenta la lumina (18-20%). Acest sistem de tabacire
aduce cea mai mare crestere de grosime dintre
variantele ce se pot folosi. Paleta de culori este limitata.

- tabdcire cu saruri bazice de crom. Este cea care
garanteaza cele mai bune rezistente fizico-mecanice
dintre toate sistemele de tabacire enumerate. Asigura
cea mai buna capacitate de vopsire, precum si toata
gama de tonalitati.

Slefuirea umedd

Se poate executa fie dupa piclare, fie dupa
tabacire. Are drept scop Tnlaturarea resturilor de tesut
hipodermic care nu au putut fi indepartate in etapele
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residues that could not be removed in the previous
stages. It requires a special device.

Retanning — Bleaching

For synthetic and synthetic-vegetable tanning, the
retanning effect is low as the retanning agent offer is 5-
7%. In chromium tanned skins, the retanning agent
offer canreach 15%.

Drying

Fish skin is very thin. Therefore, drying has to be
carried out slowly, at temperatures of 35-40°C and
slightly extended, providing thus an increased area
yield.

Finishing

Skin finishing can be performed in two ways, as
follows:

- with the scale pockets kept open. In this case
finishing only involves spraying various coloured or
oleophobizing solutions without pressing (Figure
2);

- with the scale pockets shut. It is an aniline
finishing involving the following operations (Figure
3):

covering with binder; brushing is carried out

once from tail to head, followed by brushing in the
opposite direction. Binder or blend has to be of high
viscosity and show high crosslinking ability;

e dryinginextended state at 50°C maximum;

e pressing with mirror plate at a pressure of 50
atm, and temperature of 70°C;

e sprayingnitrocellulose lacquer;

e drying;

e pressing with mirror plate at a pressure of 50
atm, and temperature of 70°C.

precedente. Pentru executie este necesara o masina
speciald destinata acestuiscop.

Retanarea — albirea

n cazul tabacirii sintetice sau sintetico-vegetale,
retanarea este de intensitate scazuta, cu 5-7% produse
de retanare. La pieile tabacite in crom, se poate ajunge
pandla 15% ofertd produse de retanare.

Uscarea

Pielea de peste este extrem de subtire. in aceste
conditii, uscarea trebuie efectuata lent, la temperaturi
de 35-40°C, si in stare usor tensionata. In acest mod se
asigurd siun randamentin suprafata marit.

Finisarea

Finisarea pielii de peste poate fi realizata in doua
variante:

- cu mentinerea buzunarului solzului deschis. Tn
acest caz se executa doar prin pulverizarea diverselor
solutii colorate sau de oleofobizare, fara a se efectua
vreo calcare (Figura 2);

- cuinchiderea buzunarului solzului. Este un finisaj
de tip anilinic care are urmatoarea succesiune de
operatii (Figura 3):

e depunereliant. Se efectueaza prin periere. O
data in directia coada-cap, urmata de alta in directia
opusa. Liantul sau amestecul de lianti trebuie sa aiba
vascozitate mare si putere de reticulare mare;

uscare. In stare usor tensionats, la temperatura
de maximum 50°C;

e calcare. La placa oglinda, cu presiune de 50
atmsitemperatura de 70°C;

e pulverizare lacfixare;

e uscare;

e calcare la placa oglinda, cu presiune de 50
atm sitemperatura de 70°C.
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Figure 2. Open scale pockets
Figura 2. Buzunar deschis solz

Figure 3. Closed scale pockets
Figura 3. Buzunar inchis solz

Deodorization of Fish Skins

Fish skin has a specific odor. When cured
properly, the odor can be removed by making use of
adequate detergents, degreasing agents, high quality
deodorizing oils and scents, appropriate fleshing and
performing washings between stages. Strong
washings can damage skins due to their low
mechanical resistance.

CONCLUSIONS

Fish skin is an industrial reality, available in the
offer of different suppliers, and itis sometimes an easily
obtainable raw material. Finished fish skins are utilized
in the manufacture of luxury footwear and morocco
goods.

In Romania, fish skins (zander, salmon, carp) are
processed in INCDTP-ICPl. The resulting skin
characteristics have complied with those laid down in
the quality standards and were adequate for
manufacturing. Skin processing method is available at
INCDTP-ICPI.
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Dezodorizarea pieilor de peste

Pielea de peste are un miros specific. Disparitia
mirosului, Tn conditiile unei conservari corecte, este
legata de calitatea detergentilor si degresantilor
folositi, intensitatea si numarul spalarilor interfazice,
descarnarea corespunzatoare, folosirea uleiurilor
superior dezodorizate si, nu 1n ultimul rand, de
utilizarea parfumurilor. Spalarile energice, din cauza
rezistentei reduse a pieilor la actiunea mecanica, pot
ddunaintegritatii acestora.

CONCLUZII

Pielea de peste este o realitate industriala,
existand in oferta diversilor furnizori, putand proveni
uneori dintr-o materie prima usor de obtinut. Pielea de
peste se utilizeaza pentru confectia de incdltaminte si
marochinarie de lux.

in Romania se prelucreazi piei de peste (saldu,
somon, crap) la INCDTP-ICPI. Pieile prelucrate au
indeplinit conditiile standardelor de calitate si au avut
caracteristici corespunzatoare pentru confectie.
Tehnologia de prelucrare a pieilor de peste este
disponibilala INCDTP-ICPI.
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