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Codice 08-026 Diagnosi 
Titolo Progetto di studio per l’innovazione tecnologica del distretto 

conciario di Damasco 
Data inizio Gennaio 2010  
Data fine Luglio 2010 
Area Geografica coinvolta Medio Oriente 
Paese coinvolto Siria 
Area-Località di svolgimento Damasco 
Settore Concia  
Tipo di Progetto Progetto finalizzato all’innovazione tecnologica del nuovo 

distretto conciario di Damasco 
Idea Progetto Il settore conciario siriano ha avviato una fase di 

trasformazione, e in questo contesto è stata realizzata la 
rilocalizzazione delle concerie esistenti in un nuovo distretto 
industriale. L’intervento gestito dal PISIE è volto 
principalmente al miglioramento del livello tecnologico delle 
concerie siriane così da renderle competitive sui mercati 
internazionali. Miglioramento che potrà avvenire solo con il 
concorso dell’innovazione di processo e l’inserimento di nuovi 
macchinari concepiti con tecnologie avanzate. Il prodotto 
derivato del miglioramento tecnologico e qualitativo del settore 
sarà di supporto all'intero sistema: 

- per difendere il mercato locale dalla concorrenza 
straniera che fornisce materie prime migliori, 
ai calzaturifici ed ai pellettieri, di quelle 
locali;  

- per migliorare la flessibilità produttiva grazie 
all’interazione tra le piccole e le medie 
imprese della concia.  

I bisogni prioritari espressi dagli imprenditori locali sono quelli 
di avere assistenza nell’organizzazione e nel dimensionamento 
dei nuovi insediamenti produttivi, in modo di favorire 
l’integrazione tra le piccole concerie, e di disporre di tecnologie 
che riducano l’inquinamento.  

Obiettivi generali Formazione sul campo degli imprenditori e dei manager della 
concia di Damasco affinché questi siano attrezzati ad affrontare 
i problemi posti dalla rilocazione delle concerie nel nuovo 
distretto industriale. L’obiettivo è di ottenere, con la 
rilocazione, un distretto produttivo con un migliore livello di 
qualità di prodotto e di processo, nell’ambito di una politica di 
riduzione dell’impatto ambientale. Con l’attività di analisi e di 
“coaching” sviluppata dal PISIE si propongono alcuni modelli 
di concerie fattibili per la rilocazione. Sono stati valutati i 
processi produttivi e sono state identificate delle opportunità di 
miglioramento tecnologico, secondo un criterio di priorità 
ottenuto dalla discussione con gli imprenditori. 

Obiettivi specifici Indagine a livello locale su alcune concerie a campione ed 
alcuni incontri con i rappresentanti delle agenzie intermedie 
(associazione, ente di gestione del nuovo distretto, istituti di 
formazione e/o centri servizi) a cui hanno partecipato gli 



esperti italiani. Al termine dell’inchiesta si è svolto un 
seminario con le imprese locali per descrivere i modelli 
tecnologici delle nuove concerie rilocalizzate.   

Tipo di attività svolte a) Incontro tra gli esperti espatriati italiani e i 
rappresentanti dell’associazione locale e delle altre 
agenzie intermedie coinvolte nella rilocazione per 
definire i dettagli dell’inchiesta e per una presa di 
conoscenza generale dei problemi del settore. 

b) Selezione, da parte dell’associazione locale dei 
conciatori, delle imprese campione dove indirizzare 
l’inchiesta. 

c) Inchiesta presso alcune imprese campione. 
d) Elaborazione delle proposte pratiche e dei modelli 

teorici. 
e) Seminario finale con gli imprenditori e le agenzie 

intermedie locali. 
Valore del progetto €. 29.000,00 
Finanziatori MSE - ICE - ASSOMAC  
Esecutori e Partner Il progetto si è svolto con la partnership tra le istituzioni italiane 

ASSOMAC e ICE che hanno messo a disposizioni i fondi per 
l’attività del PISIE e la Federazione siriana delle Camere 
dell’Industria per l’organizzazione degli incontri.  

Beneficiari Gli imprenditori e gli operatori della concia del distretto di 
Damasco  

Risorse umane  3 esperti tra organizzazione e indagine preliminare 
Sinergie L'intervento del PISIE si muove in sinergia con il progetto di 

creazione del Centro Tecnologico di Damasco 
A seguito di una missione governativa italiana organizzata dal Ministero dello Sviluppo Economico 
e guidata dal Ministro Scajola a Damasco e proseguita nel gennaio 2009 da ASSOMAC con un 
incontro mirato, è stato concordato con i partner siriani un budget di co-finanziamento (Italia-Siria) 
per la creazione di un laboratorio plurisettoriale della Meccanica Italiana che verrà installato presso 
il Centro Tecnologico di Damasco. La progettazione e l’esecuzione del laboratorio saranno curate 
dalle associazioni ASSOMAC, ASSOCOMAPLAST e ACIMALL. 

L’azione qui realizzata è in sinergia con il progetto previsto dall’Intesa Operativa tra ICE e 
Assomac, offrendo un accompagnamento alle aziende conciarie di Damasco che hanno in animo di 
trasferirsi nel nuovo distretto  attraverso alcune diagnosi aziendali, nelle quali definire punti di forza 
e punti di debolezza con particolare riferimento all’introduzione di nuovi e moderni macchinari, e un 
migliore utilizzo dei prodotti chimici. Il tutto nell’ottica di sfruttare anche le opportunità che 
potranno derivare dalla prossima operatività, in Siria, dell’apposita Linea di Credito del Governo 
italiano di 20 milioni di Euro per l’acquisto di macchinari.  
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1. Pianificazione del progetto 

Motivazioni all’origine del progetto 
Si tratta di un progetto finalizzato all’innovazione tecnologica del nuovo distretto conciario di 
Damasco. Il settore conciario siriano ha avviato una fase di trasformazione, e in questo contesto è stata 
realizzata la rilocalizzazione delle concerie esistenti in un nuovo distretto industriale. L’intervento 
gestito dal PISIE è volto principalmente al miglioramento del livello tecnologico delle concerie siriane 
così da renderle competitive sui mercati internazionali. Miglioramento che potrà avvenire solo con il 
concorso dell’innovazione di processo e l’inserimento di nuovi macchinari concepiti con tecnologie 
avanzate. 

Il prodotto derivato del miglioramento tecnologico e qualitativo del settore sarà di supporto all'intero 
sistema: 

- per difendere il mercato locale dalla concorrenza straniera che fornisce materie prime migliori, 
ai calzaturifici ed ai pellettieri, di quelle locali;  

- per migliorare la flessibilità produttiva grazie all’interazione tra le piccole e le medie imprese 
della concia.  

I bisogni prioritari espressi dagli imprenditori locali sono quelli di avere assistenza nell’ organizzazione e 
nel dimensionamento dei nuovi insediamenti produttivi, in modo di favorire l’integrazione tra le piccole 
concerie, e di disporre di tecnologie che riducano l’inquinamento.  

Il trasferimento delle concerie di Damasco 

Le concerie dell’area di Zablatan, nella città di Damasco, allo stato attuale sono state chiuse ed 
abbandonate a favore del nuovo insediamento industriale multisettoriale di Adra, circa 40 km oltre 
Damasco.  

L'area totale del distretto è pari a una volta e mezza l’area preesistente nella città di Damasco, ma il 
settore dedicato alla pelle è di circa 70 ettari e la zona è attraversata da una delle strade principali 
provenienti dalla città. 

Il distretto si suddivide in due settori, con due aree di servizio generali. Ogni settore contiene i lotti che 
sono sempre accessibili attraverso le arterie viabili interne.  

I lotti disponibili hanno diverse dimensioni standard: i più piccoli sono di 1200 mq ed a salire secondo i 
multipli, 2400 mq, 3600 mq e 4800 mq; tuttavia quelli di 1200 mq possono essere disponibili anche al 
50%, secondo una recente richiesta delle associazioni dei piccoli conciatori.  

Il depuratore comune (CETP) è stato  già costruito, con un dimensionamento di trattamento dell’acqua 
di scarico di 5.000 m3/giorno. Eventuali ampliamenti sono da riconsiderare alla luce dell’avviamento 
delle imprese ricollocate. In ogni caso la capienza di trattamento delle acque prevista sembra inadeguata 
alle future espansioni dell’area conciaria, soprattutto perché le singole unità produttive non hanno 
previsto pretrattamenti specifici. 
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Piano di lavoro del progetto  

Il progetto consiste nella formazione sul campo degli imprenditori e dei manager della concia di 
Damasco affinché questi siano attrezzati ad affrontare i problemi posti dalla rilocazione delle concerie 
nel nuovo distretto industriale. L’obiettivo è di ottenere, con la rilocazione, un distretto produttivo con 
un migliore livello di qualità di prodotto e di processo, nell’ambito di una politica di riduzione 
dell’impatto ambientale. Con l’attività di analisi e di “coaching” sviluppata dal PISIE si proporranno 
alcuni modelli di concerie fattibili per la rilocazione. Saranno valutati i processi produttivi e saranno 
identificate delle opportunità di miglioramento tecnologico, secondo un criterio di priorità ottenuto 
dalla discussione con gli imprenditori dei problemi identificati con l’inchiesta locale.  

L’attività si svilupperà attraverso una indagine a livello locale su alcune concerie a campione ed alcuni 
incontri con i rappresentanti delle agenzie intermedie (associazione, ente di gestione del nuovo 
distretto, istituti di formazione e/o centri servizi) a cui parteciperanno uno o più esperti italiani. Al 
termine dell’inchiesta si svolgerà un seminario con le imprese locali per descrivere i modelli tecnologici 
delle nuove concerie rilocalizzate.   

Le fasi delle attività saranno, nell’ordine, le seguenti:  

a) Incontro tra gli esperti espatriati italiani e i rappresentanti dell’associazione locale e delle altre 
agenzie intermedie coinvolte nella rilocazione per definire i dettagli dell’inchiesta e per una presa 
di conoscenza generale dei problemi del settore. 

b) Selezione, da parte dell’associazione locale dei conciatori, delle imprese campione dove 
indirizzare l’inchiesta. 

c) Inchiesta presso alcune imprese campione  

d) Elaborazione delle proposte pratiche e dei modelli teorici 

e) Seminario finale con gli imprenditori e le agenzie intermedie locali. 

 

Il ruolo del Governo italiano 
A seguito di una missione governativa italiana organizzata dal Ministero dello Sviluppo Economico e 
guidata dal Ministro Scajola a Damasco e proseguita nel gennaio 2009 da ASSOMAC con un incontro 
mirato, è stato concordato con i partner siriani un budget di co-finanziamento (Italia-Siria) per la 
creazione di un laboratorio plurisettoriale della Meccanica Italiana che verrà installato presso il Centro 
Tecnologico di Damasco. La progettazione e l’esecuzione del laboratorio saranno curate dalle 
associazioni ASSOMAC, ASSOCOMAPLAST e ACIMALL. 

La parte italiana ha già redatto un documento relativo al Laboratorio applicativo da installare all’interno 
del  nascente “Centro Tecnologico della Meccanica” di Damasco con lo specifico contributo di 
innovazione italiana. Il documento è ora al vaglio del Ministero dell’Industria siriano e si presume una 
conclusione dell’iter entro  il 2010 con le indicazioni di localizzazione della struttura e la definizione dei 
servizi a supporto, soprattutto per la parte necessaria a un laboratorio applicativo. 
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Alla luce delle opportunità offerte al settore tecnologico italiano dal progetto del laboratorio,  Assomac 
chiede di riorientare l’azione del PISIE, incaricato del progetto di inchiesta e formazione nell’ambito 
dell’Intesa operativa ICE/Assomac, verso la realizzazione di alcuni specifici modelli di “gap analysis”.  

La migliore azione possibile da realizzarsi nell’ambito del progetto previsto dall’Intesa Operativa è 
quella di un’accompagnamento/assistenza tecnica alle aziende conciarie di Damasco che hanno in 
animo di trasferirsi nel nuovo distretto della pelle attraverso alcune diagnosi aziendali, nelle quali 
definire punti di forza e punti di debolezza con particolare riferimento all’introduzione di nuovi e 
moderni macchinari, e un migliore utilizzo dei prodotti chimici. Il tutto nell’ottica di sfruttare anche le 
opportunità che potranno derivare dalla prossima operatività, in Siria, dell’apposita Linea di Credito del 
Governo italiano di 20 milioni di Euro per l’acquisto di macchinari.  

Nuovo orientamento del progetto 

L'intervento del PISIE quindi si muove in sinergia con l'altro progetto del Centro Tecnologico di 
Damasco, realizzando delle “gap analysis” sulla base delle diagnosi aziendali nelle concerie, articolando 
l’intervento in tre (3) attività. 

(1) una prima missione esplorativa istituzionale a Damasco, per organizzare  (2) l’attività di inchiesta 
diagnostica. Allo stato attuale le attività (1) e (2), missione preliminare e diagnosi, sono terminate.   

In conclusione si svolgerà (3) un seminario con la partecipazione delle aziende ASSOMAC e UNPAC 
(prodotti chimici). 

L’agenda della missione diagnostica 
Le agenzie e le imprese partecipanti: 

Agenzie 

1) ICE Damasco a supporto delle missioni italiane  
2) Chamber of Industry e Tanning Committee of the Chamber of Industry 
3) Adra Industrial Area Agency 

Concerie 

4) Al Maha Company   
5) Dunno Company   
6) Al Amira Company  
7) Abdulaal Company 
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2. L’inchiesta diagnostica 

La filiera pelle calzatura della Siria 
Il settore della calzatura è uno dei maggiori settori produttivi della Siria. La produzione calzaturiera è in 
forte crescita e gode di un buon momento congiunturale. Vista l’importanza che i settori rivestono per 
l’economia siriana detti settori vanno considerati protetti ed è tassativamente vietata l’importazione di 
prodotti finiti in pelle, fatta eccezione per quelli provenienti dai paesi arabi, che godono anche di 
riduzioni tariffarie.  

La Siria  alimenta la propria produzione calzaturiera industriale e artigiana con un settore intermedio 
forte di oltre 120 concerie e 48 milioni di piedi quadrati annui di pelli conciate. La capacità produttiva 
calzaturiera “ufficialmente registrata” è di 36 milioni di paia annui, quasi 16 milioni delle quali sono 
esportate soprattutto  nei paesi limitrofi.  Il volume di consumo locale e commercio all’esportazione 
informale è probabilmente superiore ai 20 milioni di paia, includendo i distretti di Damasco, Aleppo, 
Homs, Sweida e Dar'a, se si calcola che la produzione reale di suole di gomma e materiale sintetico nel 
paese è di oltre 56 milioni di paia.    

 

Le concerie di Damasco 

Nell’area di Adra è previsto l’insediamento di 80 concerie provenienti dalla vecchia zona industriale 
della città di Damasco. Attualmente solo 13 concerie sono operative ad Adra. Il vecchio distretto è 
chiuso e quindi si è verificata una situazione di scollamento della continuità produttiva. Le concerie che 
ancora non sono operative sono costrette a subaffittare le attività di concia presso altre concerie 
operanti nella zona di Aleppo.  
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Le concerie di Damasco, prima del trasferimento ad Adra, avevano una capacità produttiva installata di 
1.000 tonnellate di grezzo al giorno, suddivisi tra circa 80 imprese che impiegavano in media 30 persone 
cadauna.  

Servizi del distretto di Adra 

1) Il Governo siriano ha imposto la chiusura del distretto di Zablatan ed ha provveduto a lottizzare 
l’area di Adra vendendo il terreno ad un prezzo molto favorevole. Sembra che il rapporto tra il 
prezzo di mercato ed il prezzo realmente pagato per il terreno dove insediare le conceria sia di 4 
contro 1. Non sono state previste altre facilitazioni. 

2) Il distretto industriale di Adra comprende i settori meccanico, pelle e calzatura, zootecnia, tessile, 
cementiero e chimico. L’area è molto vasta, scarsi sono i sistemi organizzati di trasporto 
pubblico,  spesso demandato alla singola impresa. Esiste solo una stazione ferroviaria sulla linea 
diretta in Libano, limitata al trasporto merci.  

3) La fornitura di acqua per uso industriale è garantita dalla struttura governativa di distretto 
tramite il centro direzionale della zona industriale.  

4) L’impianto di depurazione è stato costruito dal settore pubblico (appaltato ad una struttura di 
engineering turca) ed è tuttora di proprietà pubblica. Il depuratore dipende dal centro direzionale 
del distretto industriale, che è totalmente espressione del settore pubblico. Il depuratore attuale, 
appena costruito, si pensa possa essere insufficiente per trattare l’acqua di scarico quando si 
produrrà di nuovo a pieno ritmo: circa 40 mc per tonnellata di pelle lavorata. 

5) Per il momento non sono previsti costi aggiuntivi sia per il trattamento di depurazione che per lo 
smaltimento dei rifiuti solidi 

6) L’approvvigionamento dell’acqua ha un costo medio di 30 lire-siriane m3 . Alcune unità 
produttive hanno preso in considerazione l’utilizzo di acqua da pozzi propri, ma la qualità della 
stessa incide negativamente sulla qualità del prodotto finale.      

7) L’energia elettrica è distribuita ad alto voltaggio ed ogni impresa deve costruire la propria cabina 
di trasformazione con costi tali da rendere competitiva la possibilità di integrazione attraverso 
generatori alimentati a gasolio. 
 

Metodologia della diagnosi.  

La metodologia è quella dell’analisi competitiva, che valuta i punti di forza, di debolezza, opportunità e 
rischi.  

Lo scopo dell’analisi competitiva è migliorare il rendimento economico dell’impresa, consentendo al 
management di fondare la propria leadership e le proprie strategie su una visione più realistica dei 
mercati, delle opportunità e dei rischi influenzati dai competitori e dalla dinamica concorrenziale.  

Il risultato della diagnosi è una “Gap analysis” tesa a permettere lo sviluppo di strategie e di piani per 
consentire il raggiungimento degli obiettivi individuati. La diagnosi predispone a:  

 Impostazione degli obiettivi - la definizione di ciò che manca all'organizzazione d’impresa nel 
suo insieme per competere a livello globale 
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 Scansione ambientale – le valutazioni all’interno dell'organizzazione dei punti di forza e 
debolezza 

 Analisi delle strategie esistenti – ciò può comprendere l'analisi del divario dovuto ai fattori 
ambientali 

 Questioni strategiche definite - fattori chiave per lo sviluppo di un piano aziendale che deve 
essere affrontato con l'organizzazione 

 Sviluppo di nuove strategie – la revisione dell’analisi di questioni strategiche può comportare 
la necessità di modificare gli obiettivi 

 Definizione dei fattori critici di successo - il raggiungimento degli obiettivi e la strategia di 
attuazione 

 Preparazione di informazioni operative, delle risorse, dei progetti per i piani di attuazione 
della strategia 
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3. Il Distretto 
Alcune Immagini del distretto 

    

 

Stato delle Aziende in costruzione 
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Impianto di Trattamento  
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4. Programma di Lavoro dell’inchiesta 
 

 

 

 

 

COMPANY TANNING DISTRICT ADRA 

Damascus-Adra, 25-30 MAY 2010 

Tuesday 25th May 2010 

9.15  Meeting with Italian Trade Commission of Damascus and with interpreter at Lobby of Cham 
Palace Hotel of Damascus and transfer to Chamber of Industry. 

10.00-11.00        Meeting with Eng. Ayiman Mawalawi – General Secretary of the Chamber  of  Industry  
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and Dr. Dunno – President of the Tanning Committee  – (Location: Damascus Chamber of 
Industry) 

11.00-12.00          Transfer to Adra Industrial Zone 

12.00-13.30          Meeting with Ziad Baddour General Director of Adra Industrial Area   
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13.30-14.00         Lunch Break 

14.00-18.00         Dunno Company  -Check up 

        Al Maha Company  -Check up 

20.30                    Business Dinner with Chamber of Industry and Tanning Committee of the Chamber . 

Wednesday 26th May 2010 

9.00-13.00           Rateb Mohyi Aldin & Bros. Company  - Check up 

13.00-14.00        Lunch Break 

14.00-18.00        Al Amira Company - Check up 

Thursday 27th May 2010 

9.00-13.00           Visit to the Water Treatment Implant 
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13.00-14.00        Lunch Break 

14.00-18.00        Other Interviews 

                             Al Amira Co. – Check up 

Saturday 29th May 2010 

9.00                     Abdul Aal  Company – Check up 

11.00-18.00         Encounter with Owners of other Companies not yet installed with Machinery  in Adra 

20.00                   Business dinner with Chamber of Industry and Tanning Committee of the 

 

Sunday 30th

 
 May 2010 

11.00                   Meeting with Tanning Committee and Chamber of Industry of Damascus and discussion of 
results of check up – (Location: ICE Office Damascus) 
 
14.00                   Conclusion and finalizing the project for Seminar and B2B meeting                
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5. Risultati della diagnosi 
Premesso che le imprese intevistate sono in una situazione di impasse dovuta ad uno spostamento 
forzato che non ha permesso una programmazione temporale del ricollocamento, e che la produzione 
locale risulta attualmente seriamente compromessa, tanto che alcune imprese hanno proseguito le 
lavorazioni in concerie esterne (i.e. Aleppo) pur di mantenere fede alle commesse ricevute. 

Stimiamo che la situazione locale possa avviarsi ad una reale fase di assestamento non prima della fine 
del 2010.    

Pertanto possiamo evidenziare alcuni aspetti che accomunano le imprese del distretto, cercando di 
sottolineare le necessità, differenziandole in due macro aree di intevento: 

Aspetti generali di distretto 

Energetico: tutte le imprese hanno di fronte il problema di dover decidere sull’opportunità di utilizzare 
mezzi propri (generatori) o la cabina di trasformazione di rete con necessario bilancio di costi. 

Risorsa primaria: la problematica dell’acqua del nuovo distretto vincola le aziende all’utilizzo del 
sistema pubblico, in quanto le prime prove di uso dei pozzi locali impattano in modo determinate sulla 
qualità della produzione. 

Implementazioni: la maggioranza delle strutture industriali visitate non prevedono sistemi di 
produzione energetica alternativi alle fonti fossili (tipo solare-eolico). 

Aspetti generali di produzione 

Lay-out trattamento reflui: non è previsto un sistema di pretrattamento delle acque, pertanto l’intero 
onere sarà a carico dell’impanto centralizzato di cui è difficile stimare l’efficacia a pieno regime. Ad 
oggi, inoltre, non è previsto un sistema di recupero del cromo. 

Lay-out processo (fase umida): la quasi totalità delle imprese visitate non ha previsto sistemi di 
riciclo ed esaurimento dei bagni nella fase umida, con conseguente difficile controllo del consumo di 
acqua (media prevista 40-50 m3/ton) 

Lay-out processo (finito): attualmente le strutture delle imprese sono ad uno stato di avanzamento 
lavori che non permette di valutare con accuratezza come saranno impostati i sistemi di contenimento 
degli areiformi (sistemi di aspirazione) e di controllo delle fasi di essiccazione, necessari per garantire 
una qualità costante del processo di lavorazione su cicli continui. 
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6. Conclusioni 

PUNTI RILEVANTI 

Nel complesso, le caratteristiche dei pochi articoli finiti ispezionabili (sia bovino che ovo caprino) sono 
discreti. Tuttavia margini di miglioramento sono ancora possibili, rispetto alla qualità delle concerie di 
livello medio alto. Significativo è il fatto che i mercati di sbocco dell’articolo finito sono principalmente 
l’area mediorientale e dei paesi dell’Asia centrale (ex Unione Sovietica).   

Gli obiettivi espressi dagli imprenditori intervistati riguardano la necessità di competere a livello 
internazionale soprattutto nel mercato di consumo occidentale. Quindi saranno necessari interventi per 
colmare il gap tecnologico per reggere il confronto con produzioni dirette ai mercati di consumo del 
mondo ricco.  

Per ottenere il miglioramento necessario sul piano della competitività appare importante la proposta 
della creazione del laboratorio tecnico sperimentale applicativo offerto da ASSOMAC. Tale laboratorio 
è anche necessario per promuovere la formazione di figure professionali dirette alla gestione delle 
imprese, al fine di ottenre maggiore produttività e di migliorare le competenze tecniche specifiche 
relative a chimica di concia, tecnologia e gestione.  

Non può essere trascurato il fatto che molte imprese locali operano come mercato di outsourcing a 
beneficio di distretti produttivi specializzati nelle pelli finite, quali l’area di Solofra.  

La qualità deve essere considerata in senso globale, pertanto gli obiettivi innovativi per la lavorazione 
delle pelli  devono soddisfare alcuni requisiti:  

i. tendenze di moda, 
ii. parametri chimici e parametri meccanico-fisici, suddivisi secondo i diversi articoli 

da produrre 
- salvaguardia delle risorse naturali (acque, aria, suolo: processi eco-compatibili)  

iii. tutela della salute dei consumatori (limitando la presenza nella pelle di sostanze 
tossiche: processo eco-compatibile) 

iv. razionalizzazione dei costi di produzione. 

Da questi punti di vista, le imprese che sono già state rilocate non sono facilmente valutabili, perché le 
loro strutture ed il loro assetto produttivo non sono completi.  

Apparentemente, molti “lay out” di fabbrica non sono stati studiati a priori, ma derivano da alcune 
impostazioni storiche già presenti negli impianti che sono stati abbandonati.  
 

MECCANICA: 

le macchine (quelle visibili al momento) dedicate alla produzione evidenziano due aspetti negativi che 
compromettono la qualità delle produzioni e pure intralciano i potenziali piani di ampliamento e di 
aumento della produzione.  
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Il parco macchine visionato è ancora datato (media 25 anni di costruzione), nonostante le infrastrutture 
siano nuove. Le caratteristiche di produttività e di precisione, oltre che di consumo energetico sono 
decisamente tarate sulla efficienza minima possibile.  

Alcune macchine revisionate di origine turca e iraniana sono gestite in assenza di assitenza tecnica e di 
ricambi. Da questa devolezza tecnico gestionale si rafforza la necessità di poter utilizzare la linea di 
credito proposta dall’accordo: per la quale linea gli imprendiotopri locali sollecitano informazioni.  

Le infrastrutture di fabbrica, disegno e impianti di base, sono state completate nello stile “work in 
progress”, senza uno studio preliminare. Solo due concerie sulle dieci che sono state ispezionate 
presentano un lay-out di produzione che tiene conto degli obiettivi produttivi e della efficienza 
organizzativa. Le due concerie migliori hanno suddiviso i reparti in modo netto, distinguendo tra (1) 
fresco, (2) wet-blue (completando la riviera) e (3) rifinizione.  

La logistica interna è casuale oltre che manuale o al massimo coadiuvata da strumenti molto sempolici 
come carrelli e piattaforme per carico e scarico.  

Non risulti i problemi di sicurezza collegati al funzionamento delle macchine, in particolare delle  
macchine scarnatrici e rasatrici, laddove i rischi di incidenti sono più frequenti.  

CHIMICA: 

i prodotti chimici utilizzati nel processo conciario sono di importazione. Pertanto la fase di 
progettazione della rifinizione e dell’apprettatura degli articoli rifiniti diretti ai calzaturifici o alle 
pelletterie è totalmente delegata ai fornitori dei prodotti chimici stessi.  

Questa dipendenza dal mercato dei fornitori di prodotti chimici per quel che riguarda la messa a punto 
e la sperimentazione della produzione su verifica in parte anche nei settori più avanzati, come i distretti 
italiani della concia, tuttavia nelle imprese più avanzate sono presenti risorse umane con competenza 
altamente specializzate in grado di dialogare tecnicamente con i fornitori della tecnologia chimica in 
modo di poter rendere molto flessibile ed evolutiva la produzione in relazione alle tendenze del 
mercato di consumo.  

CONTROLLO QUALITA’ 

Il controllo di qualità del prodotto finito (sia rifinito che wet-blue) si basa sulla valutazione visiva e 
superficiale dello spessore, dei difetti, del colore, o in caso di wet blue del solo pH. Non sono previsti 
controlli più accurati di tipo chimico fisico, quali ad esempio sono il contenuto di ossido di cromo 
oppure la resistenza allo strappo .  

Ai fini del controllo di qualità, la scelta delle pelli si basa su sistemi empirici molto datati e vincolati 
all’esperienza soggettiva.  

Al fine di migliorare il sistema del controllo di qualità in tutte le imprese, il Comitato dei conciatori 
locali richiede che il laboratorio applicativo contenga anche funzioni di laboratorio di controllo di 
qualità.  

 



17 
 

Il “Damasco Leather Service Centre” 

Il laboratorio tecnologico sperimentale applicativo è quella di aiutare le concerie del distretto a 
migliorare la qualità e la produttività dei prodtti attualmente in produzione ed eventualmente a 
sperimentare innovazione dei prodotti o dei processi.  

La  struttura del laboratorio così concepito si organizza per rispondere ai serfvizi di volta in volta 
richiesti dalle singole imprese.  

Per un aumento generale della produttività ed in assenza di richieste specifiche, le macchine scelte per 
equipaggiare il laboratorio seguono in modo rilevante l’itinerario dei processi produttivi ora utilizzati: 
concia, riconcia e rifinizione.  

In futuro sarà utile prendere in considerazione l’ipotesi di una evoluzione del laboratorio nel senso del 
suo utilizzo per la formazione di personale dirigente e tecnico specializzato, ampliandone l’applicazione 
alle fasi meccaniche (esempio: scarnatura, spaccatura, rasatura, palissonatura, tamponatura, ecc…). 
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Company's information (present situation)

Company name

Year of establishment

Address Adra New Industry

Telephone +963 11 4541300 FAX +963 11 4541600 E.mail bashar@abdulaal.com

Ownership

Director

Economic data

2007 2008 2009
Yearly turnover (local currencj) 1.000.000 €

Export % on turnover 20%-40%

Outlet markets (%) Europe Africa
Asia America

Others Arabia, Russia
Working Area covered (sq.mt)) 900 sq.mt

Employees and workers 18 Expected variation % 50%

Yearly days worked 300

Additional Information
L'impresa è divisa in 3 lotti: 1- vegetale;

                                   2- cromo;
                                   3-finito;

Syria, Damascus

Bashar Abdul Aal, Owner

General Information

Abdul Aal Co.

dai nonni

mailto:bashar@abdulaal.com�
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Participation to the iniative

Reasons

Objectives

Expectations

Soprattutto dall'Italia

Area covered (sq. mt.) Present Situation New Location

Storehouses total

Raw materials

Chemical products 200 m2

Final products

Process total

Beam house

Pre-finishing

Finishing

Laboratory 600 m2

Waste treatment separazione della fase solida

Offices 10%-15%

Land cost (sq.mt) 100000$ 260000$

Construction cost (sq.mt)
800000 $ (ad oggi)

Structure of Production 

Preliminary interview with the management
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Consumption
Present Situation New Location

Water

 mc/day 100 - 150 mc / day 1 ton / m³ 50

Waste cost m³ / 30 lire Siriane

Solid  treatment % non determinato

Liquid  treatment % in passato a Damasco pagavano non determinato

300 $ al mese
Energy Present Situation New Location

Electricity Kw 40 kWh Amp___ Kw 400 - 500 Kw da cabian di trasforma

Fuel

Gas

Other Non sono previsti incentivi per di autoproduzione da risorse rinnovabili (Fotovoltaico / Eolico); Riscaldamento H₂O (solare);

Characteristic of Production

Actual production Expected production
Daily Daily

Monthly Monthly

Annual Annual 3.000.000 sq / ft

Quality of hides and skins
1° grade % 50

2° grade % 50

3° grade %
4° grade %

Data of Production
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Process characteristics

Type of process (indicate the beginning and the end of the process)

raw material x
pickled
wet blue x
crust x
finishing

Type of raw material
Cow hide x Sheep & goat skin x Reptile

Wool sheep Camels Other

Type of conservation
Fresh x
Salted fresh x
Salted dry x
Dry x

Suppliers

Hide and skin cost
Cows Sheep & goat Reptile

Wool sheep Camels Other

Number of suppliers

domestic %

foreign %

Chemical products

Number of suppliers 2

domestic

foreign 100%
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Machines
Process Phase Machines used Number Forecast

Wet. Dept. Soaking

Liming

Fleshing

Splitting

Scudding

Deliming Bottali 18 22

Pickling

Tanning

Pre-finishing Drying

Splitting 1

Shaving

Neutralization

Re-tanning

Fatliquoring

Setting-out

Drying

Drying

Finishing Conditioning 1

Staking

Togglig

Buffing

De-dusting

Coating

Embossing

Finishing

Ironing

Measuring

Other

IF AVAILABLE: lay-out of production and departments organisation
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Additonal informations of technical diagnostic

Equipment technical effectiveness and ageeing related to the standards to be achieved

Used technical solutions

Machines performance

Production state

Maintenance

Technology investment

Safety

Quality control
raw material

productive process

final product

Waste treatment

Final observations
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The market

Description of the domestic

Actual characteristics of the most important customers

Incidence of the most important customers on the turnover

Sales terms

General Market trend domestic foreign
rising

steady

decrising

Your market shares trend is
domestic foreign

rising

steady

decrising

Competitors

Competitors characteristics
domestic foreign

local companies

small

medium

big

non-local companies

medium

big

Main competitors

Market and competition
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Future strategies

The company will produce for the same market in the next 5/10 years YES NO

Expected changes in the future strategy from a geographic point of view

In the market segment

Incidence that the changes of customers trends will have

Areas where innovations/improvements could be introduced

quality

stock/delivery time

reduction of working costs

saving on raw materials and other costs

hygien rules/safety/quality

equipments

other

Ownership

Management activity of the ownership

Board of Directors members and their charges

Organisation diagnostic
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u a  esou ces
Positions

Manager

Production workers

beam house

pre-finishing

finishing

Technicians

Maintenance workers

Employees

Apprentices

Average age of the workers
< 30 years %

> 50 years %

Working days
Annual working days

Daily working hours

Holidays

Abstenteeism

Turnover

UPGRADING and TRAINING POLICIES

Expecting a market study

Process evaluation

Workers training
Training level

Employment/training needs

Suggestion regarding upgrading and training 

IF AVAILABLE: Organisation chart and departments/offices organisation
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SWOT ANALYSIS Strengths Weaknesses OpportunitiesThreats

S W O T
Fixed Assets 

Equipment

Factory lay out

Supplies & Services

Production Equipment 
Machines

Techonolgy
Mechanical

Chemical

Information Technologies (IT)

External Technology Services

Management System
Management Information

In house Logistics

Org-Chart

Human Resources
In house Skills

Availability of Skilled Workers

Raw Materials
Raw Hides & Skins

Supplies

Finished Products
Productivity

Quality

Innovation

Market
Market Environment 

Marketing

Selling Activity

Economic and Financial
Economic Environment

Financial strength

Investments

Financing Management 

Environment
Environmental Policies

Wastes

Work safety

Waste Recycling

Effluent Treatment

Energy
Cost

Availability

Logistics
General Infrastrucures

International services

Customs

Outsourcing
Domestic

International



PISIE Page 1 of 22

SYRIAN TANNING COMITEE

COMPANIES CHEK-UP

DAMASCUS LEATHER DISTRICT

Progetto di Studio per l'Innovazione tecnologica del distretto di Damasco
Technology Assessment for the Innovation of the Tanneries’ Cluster of Damasco

RELOCATION Chek-up 25-30 may 2010



PISIE Page 2 of 22

Company's information (present situation)

Company name

Year of establishment

Address Adra Free Zone, Syria, 

Telephone +963 11 4626934 FAX +963 11 4611137 E.mail

Ownership

Director Malik Denno, Partner presidente del Tanning Committe

Economic data

2007 2008 2009
Yearly turnover (local currencj)

Export % on turnover 10-20%

Outlet markets (%) Europe 50% Africa
Asia America

Others 50% Arabia
Working Area covered (sq.mt)) 2500,00

Employees and workers 15-20 Expected variation %

Yearly days worked 300

Additional Information
La forzatura nello spostamento in pochi mesi non ha permesso la programmazione
delle fasi di start up della produzione che attualmente è solo parziale

Damascus

General Information

Abdul Malik & Mohamed Majid Denno Co. 
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Participation to the iniative

Reasons

E' interesse dell'azienda partecipare all'iniziativa al fine di verificare la presenza di evenutali opportunità
di implementazioni

Objectives

L'obiettivo dell'iniziativa risulta non chiaro

Expectations

Area covered (sq. mt.) Present Situation New Location

2500 m2
Storehouses total

Raw materials

Chemical products

Final products

Process total

Beam house

Pre-finishing

Finishing

Laboratory

Waste treatment

Offices

Land cost (sq.mt) Totale 35 milion   
Construction cost (sq.mt) solo la parte edile  

Structure of Production 

Preliminary interview with the management
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Consumption
Present Situation New Location

Water
 mc/day 1 ton 40 60m³

Waste cost 1m³ 30 lire Siriane

Solid  treatment % tariffa non anco  
Liquid  treatment %

Energy Present Situation New Location

la fornitura elettrica non è arrivata 

Electricity Kw 400 Amp___ Kw 400 con motori

Fuel

Gas incidenza 2lire Siria   

Other Riciclo dei bagni non previsto

Characteristic of Production

Actual production Expected production
Daily 1500/2000 sq ft Daily 6000 sq ft diviso su due aree 

Monthly - Monthly -
Annual - Annual -

Quality of hides and skins
1° grade %
2° grade %
3° grade %
4° grade %

Data of Production
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Process characteristics

Type of process (indicate the beginning and the end of the process)

raw material X
pickled X
wet blue X
crust X
finishing X

Type of raw material
Cow hide X Sheep & goat skin X Reptile

Wool sheep Camels Other

Type of conservation
Fresh X
Salted fresh X
Salted dry X
Dry

Suppliers

Hide and skin cost
Cows Sheep & goa  Prodotto locale 2$/kg grezzo salaReptile

Wool sheep Camels Other

Number of suppliers

domestic % 80%
foreign % 20%

Chemical products

Number of suppliers 2

domestic
foreign 100%
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Machines
Process Phase Machines used Number

Wet. Dept. Soaking ASPI 9

Liming

Fleshing 2

Splitting BOTTALI 8

Scudding

Deliming

Pickling

Tanning

Pre-finishing Drying Sottovuoto 1

Splitting

Shaving 2

Neutralization

Re-tanning

Fatliquoring

Setting-out 1

Drying

Drying

Finishing Conditioning Rotopress 1

Staking

Togglig

Buffing Press 1

De-dusting

Coating

Embossing

Finishing

Ironing 1

Measuring 1

Other Le macchine sono principalmente ricondizionate dalla Turchia, alcune sono italiane

IF AVAILABLE: lay-out of production and departments organisation
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Additonal informations of technical diagnostic

Equipment technical effectiveness and ageeing related to the standards to be achieved

Used technical solutions

Machines performance

Production state
The Production state is quite old

Maintenance
Maintenanc is made by internal people

Technology investment

Safety
Nessuna protezione

Quality control
raw material tested by oners

productive process

final product mesuring

Waste treatment
Non sono previsti sistemi interni incluso recupero del cromo ed esaurimento bagni 

Final observations
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The market

Description of the domestic

La domanda interna è insufficiente 

Actual characteristics of the most important customers

Incidence of the most important customers on the turnover

Sales terms
Non riconoscono il valore a livello mondiale

General Market trend domestic foreign
rising

steady X X
decrising

Your market shares trend is
domestic foreign

rising X X
steady

decrising

Competitors

Competitors characteristics
domestic foreign

local companies

small

medium

big

non-local companies

medium

big

Main competitors

Market and competition
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Future strategies

The company will produce for the same market in the next 5/10 years YES    X

Expected changes in the future strategy from a geographic point of view

In the market segment

Incidence that the changes of customers trends will have

Areas where innovations/improvements could be introduced

X quality

stock/delivery time

X reduction of working costs

saving on raw materials and other costs

hygien rules/safety/quality

equipments

other

Ownership

Management activity of the ownership
Gestione totale con il fratello

Board of Directors members and their charges

Organisation diagnostic
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u a  esou ces
Positions

Manager

Production workers

beam house 3

pre-finishing 3 per il sistema sottovuoto 

finishing 2-3 per gli spruzzi 

Technicians

Maintenance workers

Employees

Apprentices

Average age of the workers
< 30 years % 50% salary  300$ +150 tassazione

> 50 years % 50%

Working days
Annual working days 300

Daily working hours

Holidays

Abstenteeism

Turnover

UPGRADING and TRAINING POLICIES

Expecting a market study

Process evaluation

Workers training
Training level

Employment/training needs

Suggestion regarding upgrading and training 

IF AVAILABLE: Organisation chart and departments/offices organisation
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SWOT ANALYSIS Strengths Weaknesses Opportunities Threats

S W O T
Fixed Assets 

Equipment

Factory lay out

Supplies & Services

Production Equipment 
Machines

Techonolgy
Mechanical

Chemical

Information Technologies (IT)

External Technology Services

Management System
Management Information

In house Logistics

Org-Chart

Human Resources
In house Skills

Availability of Skilled Workers

Raw Materials
Raw Hides & Skins

Supplies

Finished Products
Productivity

Quality

Innovation

Market
Market Environment 

Marketing

Selling Activity

Economic and Financial
Economic Environment

Financial strength

Investments

Financing Management 

Environment
Environmental Policies

Wastes

Work safety

Waste Recycling

Effluent Treatment

Energy
Cost

Availability

Logistics
General Infrastrucures

International services

Customs

Outsourcing
Domestic

International
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Forecast

yes
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Company's information (present situation)

Company name

Year of establishment

Address Al Abed St. Alkhadialfadel, 

Telephone +963 11 5219260 FAX +963 11 5224221 E.mail mjazmaty@net.sy

Ownership

Director

Economic data

2007 2008 2009
Yearly turnover (local currencj)

Export % on turnover 60%

Outlet markets (%) Europe Africa
Asia America

Others 100% Paesi Arabi
Working Area covered (sq.mt)) 1800 mq

Employees and workers 15 Expected variation %

Yearly days worked 365

Additional Information
Molto interessante è la visione della situazione in generale

Damascus

Ahmad Aljazmati, Owner

General Information

Al Amira Co.
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Participation to the iniative

Reasons

Objectives

Expectations

Consolidare i rapporti

Area covered (sq. mt.) Present Situation New Location

Storehouses total 200

Raw materials

Chemical products

Final products

Process total

Beam house 1000

Pre-finishing

Finishing 600

Laboratory

Waste treatment diretto

Offices

Land cost (sq.mt)
Construction cost (sq.mt)

Preliminary interview with the management

Structure of Production 
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Consumption
Present Situation New Location

Water

 mc/day 1 tom 50 / 60 m³

Waste cost 1 m³ 30 lire S

Solid  treatment % Nessun costo da d

Liquid  treatment % Nessun costo da d

Energy Present Situation New Location

Electricity Kw Amp___ Kw Non ancora defini     

Fuel

Gas

Other

Characteristic of Production

Actual production Expected production
Daily Daily

Monthly Monthly

Annual 400 000 -500 000 ft / sq Annual 25%

Quality of hides and skins
1° grade %
2° grade %
3° grade %
4° grade %

Data of Production
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Process characteristics

Type of process (indicate the beginning and the end of the process)

raw material x

pickled x

wet blue x

crust x

finishing x

Type of raw material
Cow hide x Sheep & goat skin x Reptile

Wool sheep Camels Other

Type of conservation
Fresh x

Salted fresh x

Salted dry x

Dry x

Suppliers

Hide and skin cost
Cows Sheep & goat Reptile

Wool sheep Camels Other

Number of suppliers 2 (Turchia, Italia)

domestic %

foreign % 100%

Chemical products

Number of suppliers 2

domestic

foreign 100%  (tedesco)
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Machines
Process Phase Machines used Number

Wet. Dept. Soaking

Liming

Fleshing

Splitting Bottali 10

Scudding

Deliming

Pickling

Tanning

Pre-finishing Drying

Splitting

Shaving

Neutralization

Re-tanning

Fatliquoring

Setting-out

Drying

Drying

Finishing Conditioning

Staking

Togglig

Buffing

De-dusting

Coating

Embossing

Finishing

Ironing

Measuring

Other Macchine in prevalenza turche. Principalmente Roll-Coated 

IF AVAILABLE: lay-out of production and departments organisation
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Additonal informations of technical diagnostic

Equipment technical effectiveness and ageeing related to the standards to be achieved

Used technical solutions
Soprattutto per prodotti calzaturieri di qualità

Machines performance

Production state

Maintenance
Reparto interno di ingegneri

Technology investment

Safety

Quality control
raw material

productive process

final product

Waste treatment

Final observations
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The market

Description of the domestic

Actual characteristics of the most important customers
Qaulità

Incidence of the most important customers on the turnover

Sales terms

General Market trend domestic foreign
rising

steady

decrising

Your market shares trend is
domestic foreign

rising

steady

decrising

Competitors

Competitors characteristics
domestic foreign

local companies

small

medium

big

non-local companies

medium

big

Main competitors
Libano. E' diminuita la competizione di Turchia.

Quindi la Siria si sta organizzando e molto probabilmente diventerà l'area di produzione più importante.

Market and competition
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Future strategies

The company will produce for the same market in the next 5/10 years YES

Expected changes in the future strategy from a geographic point of view

In the market segment
Si sta aprendo con la Russia

Incidence that the changes of customers trends will have

Areas where innovations/improvements could be introduced

quality

stock/delivery time

reduction of working costs

saving on raw materials and other costs

hygien rules/safety/quality

equipments

other

Ownership
Grande coinvolgimento

Management activity of the ownership

Board of Directors members and their charges

Organisation diagnostic
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u a  esou ces
Positions

Manager

Production workers

beam house

pre-finishing

finishing

Technicians

Maintenance workers

Employees

Apprentices

Average age of the workers
< 30 years % 100% tra 20

> 50 years % e 40 anni

Working days
Annual working days

Daily working hours

Holidays da decidere in base alla quantità di lavoro

Abstenteeism

Turnover

UPGRADING and TRAINING POLICIES

Expecting a market study

Process evaluation

Workers training
Training level Si ai corsi

Employment/training needs

Suggestion regarding upgrading and training 

IF AVAILABLE: Organisation chart and departments/offices organisation
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SWOT ANALYSIS Strengths Weaknesses OpportunitiesThreats

S W O T
Fixed Assets 

Equipment

Factory lay out

Supplies & Services

Production Equipment 
Machines

Techonolgy
Mechanical

Chemical

Information Technologies (IT)

External Technology Services

Management System
Management Information

In house Logistics

Org-Chart

Human Resources
In house Skills

Availability of Skilled Workers

Raw Materials
Raw Hides & Skins

Supplies

Finished Products
Productivity

Quality

Innovation

Market
Market Environment 

Marketing

Selling Activity

Economic and Financial
Economic Environment

Financial strength

Investments

Financing Management 

Environment
Environmental Policies

Wastes

Work safety

Waste Recycling

Effluent Treatment

Energy
Cost

Availability

Logistics
General Infrastrucures

International services

Customs

Outsourcing
Domestic

International
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SYRIAN TANNING COMITEE

COMPANIES CHEK-UP

DAMASCUS LEATHER DISTRICT

Progetto di Studio per l'Innovazione tecnologica del distretto di Damasco
Technology Assessment for the Innovation of the Tanneries’ Cluster of Damasco

RELOCATION Chek-up 25-30 may 2010
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Company's information (present situation)

Company name

Year of establishment

Address

Telephone +963 11 FAX +963 11 4633933 E.mail haitham.jalanbo@hotmail.it

Ownership

Director Haitham Jalanbo

Economic data

2007 2008 2009
Yearly turnover (local currencj)

Export % on turnover 100%

Outlet markets (%) Europe 80% Africa
Asia 20% America

Others
Working Area covered (sq.mt)) 5200

Employees and workers 100 Expected variation % 50%

Yearly days worked 300

Additional Information

General Information

Al Maha Co. 

mailto:haitham.jalanbo@hotmail.it�
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Participation to the iniative

Reasons

Objectives

Expectations

Linea preferenzialmente con l'Italia

    

Area covered (sq. mt.) Present Situation New Location

Storehouses total ⅓

Raw materials

Chemical products

Final products

Process total

Beam house

Pre-finishing

Finishing ⅓

Laboratory

Waste treatment

Offices

Land cost (sq.mt) 2 milioni $

Construction cost (sq.mt)
Finito Edile

Structure of Production 

Preliminary interview with the management
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Consumption
Present Situation New Location

Water

 mc/day 1 ton / 50 m³

Waste cost 1 m³ 50 cent / t

Solid  treatment %

Liquid  treatment %

Energy Present Situation New Location

Electricity Kw Amp___ Kw 500

Fuel

Gas

Other

Characteristic of Production

Actual production Expected production
Daily Daily 40 000 sq / ft

Monthly Monthly

Annual Annual

Quality of hides and skins
1° grade %
2° grade %
3° grade %
4° grade %

Data of Production
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Process characteristics

Type of process (indicate the beginning and the end of the process)

raw material

pickled

wet blue

crust

finishing

Type of raw material
Cow hide Sheep & goat skin Reptile

Wool sheep Camels Other

Type of conservation
Fresh

Salted fresh

Salted dry

Dry

Suppliers

Hide and skin cost
Cows Sheep & goat Reptile

Wool sheep Camels Other

Number of suppliers

domestic % 20%

foreign % 80%

Chemical products

Number of suppliers

domestic

foreign 100%
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Machines
Process Phase Machines used Number Forecast

Wet. Dept. Soaking 3 10

Liming

Fleshing Bottali 6 20

Splitting

Scudding

Deliming

Pickling

Tanning

Pre-finishing Drying

Splitting

Shaving

Neutralization

Re-tanning

Fatliquoring

Setting-out

Drying

Drying

Finishing Conditioning

Staking

Togglig

Buffing

De-dusting

Coating

Embossing

Finishing

Ironing

Measuring

Other

IF AVAILABLE: lay-out of production and departments organisation
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Additonal informations of technical diagnostic

Equipment technical effectiveness and ageeing related to the standards to be achieved

Used technical solutions

Machines performance

Production state

Maintenance
Interna + formazione

Technology investment

Safety

Quality control
raw material

productive process

final product

Waste treatment

Final observations
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The market

Description of the domestic

Actual characteristics of the most important customers

Incidence of the most important customers on the turnover

Sales terms

General Market trend domestic foreign
rising

steady

decrising

Your market shares trend is
domestic foreign

rising

steady

decrising

Competitors

Competitors characteristics
domestic foreign

local companies

small

medium

big

non-local companies

medium

big

Main competitors

Market and competition
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Future strategies

The company will produce for the same market in the next 5/10 years YES NO

Expected changes in the future strategy from a geographic point of view

In the market segment

Incidence that the changes of customers trends will have

Areas where innovations/improvements could be introduced

quality

stock/delivery time

reduction of working costs

saving on raw materials and other costs

hygien rules/safety/quality

equipments

other

Ownership

Management activity of the ownership

Board of Directors members and their charges

Organisation diagnostic
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u a  esou ces
Positions

Manager

Production workers

beam house

pre-finishing

finishing

Technicians

Maintenance workers

Employees

Apprentices

Average age of the workers
< 30 years %

> 50 years %

Working days
Annual working days

Daily working hours

Holidays

Abstenteeism

Turnover

UPGRADING and TRAINING POLICIES

Expecting a market study

Process evaluation

Workers training
Training level

Employment/training needs
Corsi di formazione

Suggestion regarding upgrading and training 

IF AVAILABLE: Organisation chart and departments/offices organisation
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SWOT ANALYSIS Strengths Weaknesses OpportunitiesThreats

S W O T
Fixed Assets 

Equipment

Factory lay out

Supplies & Services

Production Equipment 
Machines

Techonolgy
Mechanical

Chemical

Information Technologies (IT)

External Technology Services

Management System
Management Information

In house Logistics

Org-Chart

Human Resources
In house Skills

Availability of Skilled Workers

Raw Materials
Raw Hides & Skins

Supplies

Finished Products
Productivity

Quality

Innovation

Market
Market Environment 

Marketing

Selling Activity

Economic and Financial
Economic Environment

Financial strength

Investments

Financing Management 

Environment
Environmental Policies

Wastes

Work safety

Waste Recycling

Effluent Treatment

Energy
Cost

Availability

Logistics
General Infrastrucures

International services

Customs

Outsourcing
Domestic

International
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SYRIAN TANNING COMITEE

COMPANIES CHEK-UP

DAMASCUS LEATHER DISTRICT

Progetto di Studio per l'Innovazione tecnologica del distretto di Damasco
Technology Assessment for the Innovation of the Tanneries’ Cluster of Damasco

RELOCATION Chek-up 25-30 may 2010
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Company's information (present situation)

Company name

Year of establishment

Address Zbltani, Damascus, Syria

Telephone +963 11 4616090 FAX +963 11 4616083 E.mail samir.shami@tarass

Ownership

Director Samir Alshami, General Manager

Economic data

2007 2008 2009
Yearly turnover (local currencj) 2,5-3 milioni €

Export % on turnover 20%

Outlet markets (%) Europe Africa
Asia America

Others
Working Area covered (sq.mt))

Employees and workers 100 Expected variation %

Yearly days worked 365

Additional Information
Legge che limita a 3 anni nuovi inserimentinell'area perchè non si è certi che
 il sistema di depurazione sia in grado di sostenere o meno.
La stima dell'impianto di 5000 m³ per giorno non sembra sufficiente.

General Information

Diab Al-shami Sons Co.

mailto:samir.shami@tarassul.sy�
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Participation to the iniative

Reasons

La prietà è stata una delle promotrici dell'iniziativa ed ha seguito 
 il progetto di distretto dalle sue origini

Objectives

Expectations

Area covered (sq. mt.) Present Situation New Location

Storehouses total

Raw materials 2500 m2
Chemical products

Final products

Process total

Beam house
Pre-finishing 1000 m2
Finishing 500 m2

Laboratory

Waste treatment

Offices

Land cost (sq.mt) 15000 m³ 150000

Construction cost (sq.mt) 1, 5 milioni €

Preliminary interview with the management

Structure of Production 
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Consumption
Present Situation New Location

Water

 mc/day

Waste cost

Solid  treatment %

Liquid  treatment %

Energy Present Situation New Location

Electricity Kw Amp___ Kw

Fuel

Gas

Other

Characteristic of Production

Actual production Expected production
Daily Daily

Monthly Monthly

Annual Annual

Quality of hides and skins
1° grade %
2° grade %
3° grade %
4° grade %

Data of Production
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Process characteristics

Type of process (indicate the beginning and the end of the process)

raw material x

pickled

wet blue x

crust

finishing

Type of raw material
Cow hide x Sheep & goat skin Reptile

Wool sheep Camels Other

Type of conservation
Fresh

Salted fresh x

Salted dry x

Dry

Suppliers

Hide and skin cost
Cows Sheep & goat Reptile

Wool sheep Camels Other

Number of suppliers

domestic % 50%

foreign % 50%

Chemical products

Number of suppliers

domestic

foreign
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Machines
Process Phase Machines used Number

Wet. Dept. Soaking

Liming

Fleshing

Splitting

Scudding

Deliming

Pickling

Tanning

Pre-finishing Drying

Splitting

Shaving

Neutralization

Re-tanning

Fatliquoring

Setting-out

Drying

Drying

Finishing Conditioning

Staking

Togglig

Buffing

De-dusting

Coating

Embossing

Finishing

Ironing

Measuring

Other

IF AVAILABLE: lay-out of production and departments organisation
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Additonal informations of technical diagnostic

Equipment technical effectiveness and ageeing related to the standards to be achieved

Used technical solutions

Machines performance

Production state

Maintenance

Technology investment

Safety

Quality control
raw material

productive process

final product

Waste treatment

Final observations
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The market

Description of the domestic

Actual characteristics of the most important customers

Incidence of the most important customers on the turnover

Sales terms

General Market trend domestic foreign
rising

steady

decrising

Your market shares trend is
domestic foreign

rising

steady

decrising

Competitors

Competitors characteristics
domestic foreign

local companies

small

medium

big

non-local companies

medium

big

Main competitors

Market and competition
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Future strategies

The company will produce for the same market in the next 5/10 years YES

Expected changes in the future strategy from a geographic point of view

In the market segment

Incidence that the changes of customers trends will have

Areas where innovations/improvements could be introduced

quality

stock/delivery time

reduction of working costs

saving on raw materials and other costs

hygien rules/safety/quality

equipments

other

Ownership

Management activity of the ownership

Board of Directors members and their charges

Organisation diagnostic
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u a  esou ces
Positions

Manager

Production workers

beam house

pre-finishing

finishing

Technicians

Maintenance workers

Employees

Apprentices

Average age of the workers
< 30 years %

> 50 years %

Working days
Annual working days

Daily working hours

Holidays

Abstenteeism

Turnover

UPGRADING and TRAINING POLICIES

Expecting a market study

Process evaluation

Workers training
Training level

Employment/training needs

Suggestion regarding upgrading and training 

IF AVAILABLE: Organisation chart and departments/offices organisation
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SWOT ANALYSIS Strengths Weaknesses OpportunitiesThreats

S W O T
Fixed Assets 

Equipment

Factory lay out

Supplies & Services

Production Equipment 
Machines

Techonolgy
Mechanical

Chemical

Information Technologies (IT)

External Technology Services

Management System
Management Information

In house Logistics

Org-Chart

Human Resources
In house Skills

Availability of Skilled Workers

Raw Materials
Raw Hides & Skins

Supplies

Finished Products
Productivity

Quality

Innovation

Market
Market Environment 

Marketing

Selling Activity

Economic and Financial
Economic Environment

Financial strength

Investments

Financing Management 

Environment
Environmental Policies

Wastes

Work safety

Waste Recycling

Effluent Treatment

Energy
Cost

Availability

Logistics
General Infrastrucures

International services

Customs

Outsourcing
Domestic

International
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Forecast
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SYRIAN TANNING COMITEE

COMPANIES CHEK-UP

DAMASCUS LEATHER DISTRICT

Progetto di Studio per l'Innovazione tecnologica del distretto di Damasco
Technology Assessment for the Innovation of the Tanneries’ Cluster of Damasco

RELOCATION Chek-up 25-30 may 2010



PISIE Page 2 of 11

Company's information (present situation)

Company name

Year of establishment

Address Damascus & Aleppo

Telephone +963 11 5220749 FAX +963 11 5219420 E.mail dlewaty@scs-net.org

Ownership

Director

Economic data

2007 2008 2009
Yearly turnover (local currencj)

Export % on turnover

Outlet markets (%) Europe Africa
Asia America

Others
Working Area covered (sq.mt)) 6000 sq.mt

Employees and workers Expected variation %

Yearly days worked

Additional Information

Maher Dlewaty

General Information

Dlewaty Bros.
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Participation to the iniative

Reasons

Objectives

Expectations

Area covered (sq. mt.) Present Situation New Location

Storehouses total

Raw materials

Chemical products

Final products

Process total

Beam house

Pre-finishing

Finishing

Total Surface Factory 15200 sq.mt

Laboratory

Waste treatment

Offices

Land cost (sq.mt)
Construction cost (sq.mt)

Preliminary interview with the management

Structure of Production 
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Consumption
Present Situation New Location

Water

 mc/day

Waste cost

Solid  treatment %

Liquid  treatment %

Energy Present Situation New Location

Electricity Kw 400 Kw Amp___ Kw

Fuel

Gas

Other

Characteristic of Production

Actual production Expected production
Daily 3000 Daily

Monthly Monthly

Annual Annual

Quality of hides and skins
1° grade %
2° grade %
3° grade %
4° grade %

Data of Production
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Process characteristics

Type of process (indicate the beginning and the end of the process) Forecast
raw material

pickled

wet blue x x

crust x x

finishing x

Type of raw material
Cow hide x Sheep & goat skin x Reptile

Wool sheep Camels Other

Type of conservation
Fresh x

Salted fresh x

Salted dry

Dry

Suppliers

Hide and skin cost
Cows Sheep & goat Reptile

Wool sheep Camels Other

Number of suppliers

domestic %

foreign %

Chemical products

Number of suppliers

domestic

foreign
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Machines
Process Phase Machines used Number Forecast

Wet. Dept. Soaking

Liming

Fleshing

Splitting

Scudding

Deliming

Pickling

Tanning

Pre-finishing Drying

Splitting

Shaving

Neutralization

Re-tanning

Fatliquoring

Setting-out

Drying

Drying

Finishing Conditioning

Staking

Togglig

Buffing

De-dusting

Coating

Embossing

Finishing

Ironing

Measuring

Other

IF AVAILABLE: lay-out of production and departments organisation
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Additonal informations of technical diagnostic

Equipment technical effectiveness and ageeing related to the standards to be achieved

Used technical solutions

Machines performance

Production state

Maintenance

Technology investment

Safety

Quality control
raw material

productive process

final product

Waste treatment

Final observations
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The market

Description of the domestic

Actual characteristics of the most important customers

Incidence of the most important customers on the turnover

Sales terms

General Market trend domestic foreign
rising

steady

decrising

Your market shares trend is
domestic foreign

rising

steady

decrising

Competitors

Competitors characteristics
domestic foreign

local companies

small

medium

big

non-local companies

medium

big

Main competitors

Market and competition
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Future strategies

The company will produce for the same market in the next 5/10 years YES NO

Expected changes in the future strategy from a geographic point of view

In the market segment

Incidence that the changes of customers trends will have

Areas where innovations/improvements could be introduced

quality x

stock/delivery time

reduction of working costs

saving on raw materials and other costs

hygien rules/safety/quality

equipments

other

Ownership

Management activity of the ownership

Board of Directors members and their charges

Organisation diagnostic
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u a  esou ces
Positions

Manager

Production workers

beam house

pre-finishing

finishing

Technicians

Maintenance workers

Employees

Apprentices

Average age of the workers
< 30 years %

> 50 years %

Working days
Annual working days

Daily working hours

Holidays

Abstenteeism

Turnover

UPGRADING and TRAINING POLICIES

Expecting a market study

Process evaluation

Workers training
Training level

Employment/training needs

Suggestion regarding upgrading and training 

IF AVAILABLE: Organisation chart and departments/offices organisation



PISIE Page 11 of 11

SWOT ANALYSIS Strengths Weaknesses OpportunitiesThreats

S W O T
Fixed Assets x

Equipment x

Factory lay out

Supplies & Services

Production Equipment 
Machines

Techonolgy
Mechanical

Chemical

Information Technologies (IT)

External Technology Services

Management System
Management Information

In house Logistics

Org-Chart

Human Resources x x
In house Skills

Availability of Skilled Workers

Raw Materials x x x
Raw Hides & Skins

Supplies

Finished Products
Productivity

Quality

Innovation

Market
Market Environment 

Marketing

Selling Activity

Economic and Financial
Economic Environment

Financial strength

Investments

Financing Management 

Environment x
Environmental Policies

Wastes

Work safety

Waste Recycling

Effluent Treatment

Energy
Cost

Availability

Logistics
General Infrastrucures

International services

Customs

Outsourcing
Domestic

International
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COMPANIES CHEK-UP

DAMASCUS LEATHER DISTRICT
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Company's information (present situation)

Company name

Year of establishment

Address Adra Free Zone, Damascus

Telephone +9443231656 FAX +963 11 4633933 E.mail haitham.jalanda@hotmail.com

Ownership

Director

Economic data

2007 2008 2009
Yearly turnover (local currencj)

Export % on turnover 80%

Outlet markets (%) Europe Africa
Asia America

Others
Working Area covered (sq.mt)) 5200 sq.mt

Employees and workers Expected variation %

Yearly days worked 300

Additional Information

Haitham

General Information

Jalanda Company

mailto:haitham.jalanda@hotmail.com�
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Participation to the iniative

Reasons

Objectives

Expectations

Area covered (sq. mt.) Present Situation New Location

Storehouses total

Raw materials

Chemical products

Final products

Process total

Beam house

Pre-finishing

Finishing

Total Surface Factory 10 000 sq.mt

Laboratory

Waste treatment

Offices

Land cost (sq.mt)
Construction cost (sq.mt)

Structure of Production 

Preliminary interview with the management
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Consumption
Present Situation New Location

Water

 mq/day 500 mq/day

Waste cost

Solid  treatment %

Liquid  treatment %

Energy Present Situation New Location

Electricity Kw 600 KwH Amp___ Kw

Fuel

Gas

Other

Characteristic of Production

Actual production Expected production
Daily Daily

Monthly Monthly

Annual Annual

Quality of hides and skins
1° grade %
2° grade %
3° grade %
4° grade %

Data of Production
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Process characteristics

Type of process (indicate the beginning and the end of the process) Forecast
raw material x x

pickled x x

wet blue x

crust x x

finishing x

Type of raw material
Cow hide x Sheep & goat skin x Reptile

Wool sheep Camels Other

Type of conservation
Fresh x

Salted fresh x

Salted dry x

Dry

Average Weight kg. Cow  500 kg goat/sheep

Suppliers

Hide and skin cost
Cows Sheep & goat Reptile

Wool sheep Camels Other

Number of suppliers

domestic %

foreign %

Chemical products

Number of suppliers

domestic

foreign
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Machines
Process Phase Machines used Number Forecast

Wet. Dept. Soaking

Liming

Fleshing

Splitting

Scudding

Deliming

Pickling

Tanning

Pre-finishing Drying

Splitting

Shaving

Neutralization

Re-tanning

Fatliquoring

Setting-out

Drying

Drying

Finishing Conditioning

Staking

Togglig

Buffing

De-dusting

Coating

Embossing

Finishing

Ironing

Measuring

Other

IF AVAILABLE: lay-out of production and departments organisation
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Additonal informations of technical diagnostic

Equipment technical effectiveness and ageeing related to the standards to be achieved

Used technical solutions

Machines performance

Production state

Maintenance

Technology investment

Safety

Quality control
raw material

productive process

final product

Waste treatment

Final observations
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The market

Description of the domestic

Actual characteristics of the most important customers

Incidence of the most important customers on the turnover

Sales terms

General Market trend domestic foreign
rising

steady

decrising

Your market shares trend is
domestic foreign

rising

steady

decrising

Competitors

Competitors characteristics
domestic foreign

local companies

small

medium

big

non-local companies

medium

big

Main competitors

Market and competition
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Future strategies

The company will produce for the same market in the next 5/10 years YES NO

Expected changes in the future strategy from a geographic point of view

In the market segment

Incidence that the changes of customers trends will have

Areas where innovations/improvements could be introduced

quality

stock/delivery time

reduction of working costs

saving on raw materials and other costs

hygien rules/safety/quality

equipments

other

Ownership

Management activity of the ownership

Board of Directors members and their charges

Organisation diagnostic
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u a  esou ces
Positions

Manager

Production workers

beam house

pre-finishing

finishing

Technicians

Maintenance workers

Employees

Apprentices

Average age of the workers
< 30 years %

> 50 years %

Working days
Annual working days

Daily working hours

Holidays

Abstenteeism

Turnover

UPGRADING and TRAINING POLICIES

Expecting a market study

Process evaluation

Workers training
Training level

Employment/training needs

Suggestion regarding upgrading and training 

IF AVAILABLE: Organisation chart and departments/offices organisation
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SWOT ANALYSIS Strengths Weaknesses OpportunitiesThreats

S W O T
Fixed Assets 

Equipment

Factory lay out

Supplies & Services

Production Equipment 
Machines

Techonolgy
Mechanical

Chemical

Information Technologies (IT)

External Technology Services

Management System
Management Information

In house Logistics

Org-Chart

Human Resources
In house Skills

Availability of Skilled Workers

Raw Materials
Raw Hides & Skins

Supplies

Finished Products
Productivity

Quality

Innovation

Market
Market Environment 

Marketing

Selling Activity

Economic and Financial
Economic Environment

Financial strength

Investments

Financing Management 

Environment
Environmental Policies

Wastes

Work safety

Waste Recycling

Effluent Treatment

Energy
Cost

Availability

Logistics
General Infrastrucures

International services

Customs

Outsourcing
Domestic

International
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Company's information (present situation)

Company name

Year of establishment

Address Dabbaghat - Adra

Telephone +963 11 4435416 FAX +963 11 5219241 E.mail

Ownership

Director Issam Ibrahim, General Manager

Economic data

2007 2008 2009
Yearly turnover (local currencj)

Export % on turnover 75%

Outlet markets (%) Europe Africa
Asia America

Others
Working Area covered (sq.mt)) 1000 sq.mt Forecast: 3500 sq.mt

Employees and workers 30 Expected variation %

Yearly days worked 300

Additional Information

General Information

Queen Leather

dai nonni anni fa
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Participation to the iniative

Reasons

Objectives

Expectations

Area covered (sq. mt.) Present Situation New Location

Storehouses total

Raw materials

Chemical products

Final products

Process total

Beam house

Pre-finishing

Finishing

Total Surface Factory 1500 sq.mt 5000 sq.mt

Laboratory

Waste treatment

Offices

Land cost (sq.mt)
Construction cost (sq.mt)

Structure of Production 

Preliminary interview with the management
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Consumption
Present Situation New Location

Water

 mc/day

Waste cost

Solid  treatment %

Liquid  treatment %

Energy Present Situation New Location

Electricity Kw Amp___ Kw

Fuel

Gas

Other

Characteristic of Production

Actual production Expected production
Daily 250 Daily 600

Monthly Monthly

Annual Annual

Quality of hides and skins
1° grade %
2° grade %
3° grade %
4° grade %

Data of Production
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Process characteristics

Type of process (indicate the beginning and the end of the process) Forecast
raw material x x

pickled x 1 x 1

wet blue x 2 x 2

crust x 3 x 3

finishing x 4 x 4

Type of raw material
Cow hide x Sheep & goat skin x Reptile

Wool sheep Camels Other

Type of conservation
Fresh x

Salted fresh x

Salted dry x

Dry x

Average Weight kg. Cow 30kg goat/sheep 5/7 feet

NOTE: produzione vegetale e vogliono
Suppliers

Hide and skin cost
Cows Sheep & goat Reptile

Wool sheep Camels Other

Number of suppliers

domestic % 75

foreign % 25 (importati)

Chemical products

Number of suppliers 1

domestic

foreign 100%
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Machines
Process Phase Machines used Number

30%
Wet. Dept. Soaking

Liming

Fleshing

Splitting

Scudding Bottali 16

Deliming

Pickling

Tanning

Pre-finishing Drying

Splitting

Shaving

Neutralization

Re-tanning

Fatliquoring

Setting-out

Drying

Drying

Finishing Conditioning

Staking

Togglig

Buffing

De-dusting

Coating

Embossing

Finishing

Ironing

Measuring

Other

IF AVAILABLE: lay-out of production and departments organisation
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Additonal informations of technical diagnostic

Equipment technical effectiveness and ageeing related to the standards to be achieved

Used technical solutions

Machines performance

Production state

Maintenance
Ufficio di manutenzione interno

Technology investment
Wet Withe

Safety

Quality control
raw material

productive process

final product

Waste treatment
va direttamente 

Final observations
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The market

Description of the domestic

Actual characteristics of the most important customers

Incidence of the most important customers on the turnover

Sales terms

General Market trend domestic foreign
rising

steady

decrising

Your market shares trend is
domestic foreign

rising

steady

decrising

Competitors

Competitors characteristics
domestic foreign

local companies

small

medium

big

non-local companies

medium

big

Main competitors

Market and competition
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Future strategies

The company will produce for the same market in the next 5/10 years YES

Expected changes in the future strategy from a geographic point of view

In the market segment

Incidence that the changes of customers trends will have

Areas where innovations/improvements could be introduced

x quality

stock/delivery time

reduction of working costs

saving on raw materials and other costs

hygien rules/safety/quality

x equipments

other

Ownership

Management activity of the ownership

Board of Directors members and their charges

Organisation diagnostic
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u a  esou ces
Positions

Manager

Production workers

beam house

pre-finishing

finishing

Technicians

Maintenance workers

Employees

Apprentices

Average age of the workers
< 30 years %

> 50 years %

Working days NOTE: 500$ 

Annual working days 300

Daily working hours 8

Holidays

Abstenteeism

Turnover

UPGRADING and TRAINING POLICIES

Expecting a market study

Process evaluation

Workers training
Training level No

Employment/training needs

Suggestion regarding upgrading and training 

IF AVAILABLE: Organisation chart and departments/offices organisation
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SWOT ANALYSIS Strengths Weaknesses Opportunities Threats

S W O T
Fixed Assets x x

Equipment x x

Factory lay out

Supplies & Services

Production Equipment 
Machines

Techonolgy
Mechanical

Chemical

Information Technologies (IT)

External Technology Services

Management System
Management Information

In house Logistics

Org-Chart

Human Resources
In house Skills

Availability of Skilled Workers

Raw Materials x x
Raw Hides & Skins

Supplies

Finished Products x x
Productivity

Quality

Innovation

Market x x
Market Environment 

Marketing

Selling Activity

Economic and Financial
Economic Environment

Financial strength

Investments

Financing Management 

Environment
Environmental Policies

Wastes

Work safety

Waste Recycling

Effluent Treatment

Energy
Cost

Availability

Logistics
General Infrastrucures

International services

Customs

Outsourcing
Domestic

International
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50%
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Forecast
70%
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SYRIAN TANNING COMITEE

COMPANIES CHEK-UP

DAMASCUS LEATHER DISTRICT

Progetto di Studio per l'Innovazione tecnologica del distretto di Damasco
Technology Assessment for the Innovation of the Tanneries’ Cluster of Damasco

RELOCATION Chek-up 25-30 may 2010
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Company's information (present situation)

Company name

Year of establishment

Address

Telephone +963 11 FAX +963 11 E.mail

Ownership

Director

Economic data

2007 2008 2009
Yearly turnover (local currencj) 400'000-700'000

Export % on turnover 35%

Outlet markets (%) Europe Africa
Asia America

Others Medio Oriente
Working Area covered (sq.mt)) 1550

Employees and workers 19 Expected variation %

Yearly days worked 365

Additional Information

General Information

Rateb Mohyi Aldin & Bros Co.
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Participation to the iniative

Reasons

Objectives

Expectations

Aspettative di rapporti diretti e comunicativi

Area covered (sq. mt.) Present Situation New Location

Storehouses total

Raw materials

Chemical products

Final products

Process total 300

Beam house

Pre-finishing

Finishing

Laboratory

Waste treatment

Offices

Land cost (sq.mt) 1000 mq (con infrastrutture) 80 000

Construction cost (sq.mt) 500 000

Structure of Production 

Preliminary interview with the management



PISIE Page 4 of 22

Consumption
Present Situation New Location

Water

 mc/day

Waste cost

Solid  treatment %

Liquid  treatment %

Energy Present Situation New Location

Electricity Kw Amp___ Kw 150

Fuel

Gas

Other

Characteristic of Production

Actual production Expected production
Daily Daily

Monthly Monthly

Annual 1 700 000 sq/ft Annual 20%

Quality of hides and skins
1° grade %
2° grade %
3° grade %
4° grade %

Data of Production
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Process characteristics

Type of process (indicate the beginning and the end of the process)

raw material

pickled

wet blue

crust

finishing

Type of raw material
Cow hide Sheep & goat skin Reptile

Wool sheep Camels Other

Type of conservation
Fresh

Salted fresh

Salted dry

Dry

Suppliers

Hide and skin cost
Cows Sheep & goat Reptile

Wool sheep Camels Other

Number of suppliers 1

domestic %

foreign % 100%

Chemical products

Number of suppliers

domestic

foreign
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Machines
Process Phase Machines used Number

Wet. Dept. Soaking

Liming

Fleshing

Splitting 8

Scudding

Deliming

Pickling

Tanning

Pre-finishing Drying

Splitting

Shaving

Neutralization

Re-tanning

Fatliquoring

Setting-out

Drying

Drying

Finishing Conditioning

Staking

Togglig

Buffing

De-dusting

Coating

Embossing

Finishing

Ironing

Measuring

Other

IF AVAILABLE: lay-out of production and departments organisation
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Additonal informations of technical diagnostic

Equipment technical effectiveness and ageeing related to the standards to be achieved

Used technical solutions

Machines performance

Production state

Maintenance

Technology investment

Safety

Quality control
raw material

productive process

final product

Waste treatment

Final observations
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The market

Description of the domestic

Actual characteristics of the most important customers

Incidence of the most important customers on the turnover

Sales terms

General Market trend domestic foreign
rising

steady

decrising

Your market shares trend is
domestic foreign

rising

steady

decrising

Competitors

Competitors characteristics
domestic foreign

local companies

small

medium

big

non-local companies

medium

big

Main competitors

Market and competition
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Future strategies

The company will produce for the same market in the next 5/10 years YES

Expected changes in the future strategy from a geographic point of view

In the market segment

Incidence that the changes of customers trends will have

Areas where innovations/improvements could be introduced

quality

stock/delivery time

reduction of working costs

saving on raw materials and other costs

hygien rules/safety/quality

equipments

other

Ownership

Management activity of the ownership

Board of Directors members and their charges

Organisation diagnostic
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u a  esou ces
Positions

Manager

Production workers

beam house

pre-finishing

finishing

Technicians

Maintenance workers

Employees

Apprentices

Average age of the workers
< 30 years %

> 50 years %

Working days
Annual working days

Daily working hours

Holidays

Abstenteeism

Turnover

UPGRADING and TRAINING POLICIES

Expecting a market study

Process evaluation

Workers training
Training level

Employment/training needs

Suggestion regarding upgrading and training 

IF AVAILABLE: Organisation chart and departments/offices organisation
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SWOT ANALYSIS Strengths Weaknesses OpportunitiesThreats

S W O T
Fixed Assets 

Equipment

Factory lay out

Supplies & Services

Production Equipment 
Machines

Techonolgy
Mechanical

Chemical

Information Technologies (IT)

External Technology Services

Management System
Management Information

In house Logistics

Org-Chart

Human Resources
In house Skills

Availability of Skilled Workers

Raw Materials
Raw Hides & Skins

Supplies

Finished Products
Productivity

Quality

Innovation

Market
Market Environment 

Marketing

Selling Activity

Economic and Financial
Economic Environment

Financial strength

Investments

Financing Management 

Environment
Environmental Policies

Wastes

Work safety

Waste Recycling

Effluent Treatment

Energy
Cost

Availability

Logistics
General Infrastrucures

International services

Customs

Outsourcing
Domestic

International
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30%
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Forecast

10
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NO

 



PISIE Page 21 of 22



PISIE Page 22 of 22



PISIE Page 1 of 11

SYRIAN TANNING COMITEE

COMPANIES CHEK-UP

DAMASCUS LEATHER DISTRICT

Progetto di Studio per l'Innovazione tecnologica del distretto di Damasco
Technology Assessment for the Innovation of the Tanneries’ Cluster of Damasco

RELOCATION Chek-up 25-30 may 2010
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Company's information (present situation)

Company name

Year of establishment

Address Adra Free Zone, Damascus, 

Telephone +963 11 5813925 FAX +963  3 11 5428752 E.mail fahed.challah1@virgilio.it

Ownership

Director Fahed Shallah

Economic data

2007 2008 2009
Yearly turnover (local currencj)

Export % on turnover

Outlet markets (%) Europe Africa
Asia America

Others
Working Area covered (sq.mt))

Employees and workers Expected variation %

Yearly days worked

Additional Information

Syria

General Information

Shallah Company

mailto:fahed.challah1@virgilio.it�
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Participation to the iniative

Reasons

Objectives

Expectations

Area covered (sq. mt.) Present Situation New Location

Storehouses total

Raw materials

Chemical products

Final products

Process total

Beam house

Pre-finishing

Finishing

Laboratory

Waste treatment

Offices

Land cost (sq.mt)
Construction cost (sq.mt)

Structure of Production 

Preliminary interview with the management
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Consumption
Present Situation New Location

Water

 mc/day

Waste cost

Solid  treatment %

Liquid  treatment %

Energy Present Situation New Location

Electricity Kw Amp___ Kw

Fuel

Gas

Other

Characteristic of Production

Actual production Expected production
Daily Daily

Monthly Monthly

Annual Annual

Quality of hides and skins
1° grade %
2° grade %
3° grade %
4° grade %

Data of Production
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Process characteristics

Type of process (indicate the beginning and the end of the process)

raw material

pickled

wet blue

crust

finishing

Type of raw material
Cow hide Sheep & goat skin Reptile

Wool sheep Camels Other

Type of conservation
Fresh

Salted fresh

Salted dry

Dry

Suppliers

Hide and skin cost
Cows Sheep & goat Reptile

Wool sheep Camels Other

Number of suppliers

domestic %

foreign %

Chemical products

Number of suppliers

domestic

foreign
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Machines
Process Phase Machines used Number Forecast

Wet. Dept. Soaking

Liming

Fleshing

Splitting

Scudding

Deliming

Pickling

Tanning

Pre-finishing Drying

Splitting

Shaving

Neutralization

Re-tanning

Fatliquoring

Setting-out

Drying

Drying

Finishing Conditioning

Staking

Togglig

Buffing

De-dusting

Coating

Embossing

Finishing

Ironing

Measuring

Other

IF AVAILABLE: lay-out of production and departments organisation
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Additonal informations of technical diagnostic

Equipment technical effectiveness and ageeing related to the standards to be achieved

Used technical solutions

Machines performance

Production state

Maintenance

Technology investment

Safety

Quality control
raw material

productive process

final product

Waste treatment

Final observations
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The market

Description of the domestic

Actual characteristics of the most important customers

Incidence of the most important customers on the turnover

Sales terms

General Market trend domestic foreign
rising

steady

decrising

Your market shares trend is
domestic foreign

rising

steady

decrising

Competitors

Competitors characteristics
domestic foreign

local companies

small

medium

big

non-local companies

medium

big

Main competitors

Market and competition
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Future strategies

The company will produce for the same market in the next 5/10 years YES NO

Expected changes in the future strategy from a geographic point of view

In the market segment

Incidence that the changes of customers trends will have

Areas where innovations/improvements could be introduced

quality

stock/delivery time

reduction of working costs

saving on raw materials and other costs

hygien rules/safety/quality

equipments

other

Ownership

Management activity of the ownership

Board of Directors members and their charges

Organisation diagnostic
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u a  esou ces
Positions

Manager

Production workers

beam house

pre-finishing

finishing

Technicians

Maintenance workers

Employees

Apprentices

Average age of the workers
< 30 years %

> 50 years %

Working days
Annual working days

Daily working hours

Holidays

Abstenteeism

Turnover

UPGRADING and TRAINING POLICIES

Expecting a market study

Process evaluation

Workers training
Training level

Employment/training needs

Suggestion regarding upgrading and training 

IF AVAILABLE: Organisation chart and departments/offices organisation
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SWOT ANALYSIS Strengths Weaknesses OpportunitiesThreats

S W O T
Fixed Assets 

Equipment

Factory lay out

Supplies & Services

Production Equipment 
Machines

Techonolgy
Mechanical

Chemical

Information Technologies (IT)

External Technology Services

Management System
Management Information

In house Logistics

Org-Chart

Human Resources
In house Skills

Availability of Skilled Workers

Raw Materials
Raw Hides & Skins

Supplies

Finished Products
Productivity

Quality

Innovation

Market
Market Environment 

Marketing

Selling Activity

Economic and Financial
Economic Environment

Financial strength

Investments

Financing Management 

Environment
Environmental Policies

Wastes

Work safety

Waste Recycling

Effluent Treatment

Energy
Cost

Availability

Logistics
General Infrastrucures

International services

Customs

Outsourcing
Domestic

International
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Italian high technology of tanning gave the tanneries spread all 

over the world the possibility to achieve highest level targets in 

terms of quality and productive efficiency; this paper makes a 

synthesis of the most modern and flexible technologies set up so 

far from Italian mechanical-tanning and chemical companies.  
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Technological seminars  
ITALIAN HIGH TECHNOLOGY OF 
TANNING 

INTRODUCTION 
The objective of this paper is to give a general overview on the level achieved from tanning 
technology in its most critical and important areas. 

Italian chemical and mechanical technology has always supported and spurred the tanneries on 
their growth in terms of volumes, efficiency and, last but not least, in terms of quality. For this 
reason the Italian tanneries got machineries and systems created and set up on the basis of 
collective and individual needs, allowing it to be asserted on international field.  

The companies supplying mechanical and chemical technology had the possibility to adapt their 
machineries and chemicals products to the real productive needs of their customers and to 
support the complete and deep set up through a constant comparison with the final user in order 
to create solutions able to better satisfy the production requirements. 

During the years, this synergic development allowed the Italian tanning sector to become a 
reference point in the fashion, being the first in the world for: 

- Innovation in style of suggested products 

- Efficiency and constant production 

- Reliability and product quality  

In order to make “nice” leather in an efficient way, it is necessary to use advanced technologies 
able to guarantee high standard controls of the process, replicable and consistent quality as well 
as productive efficiency. 

Both the mechanical tanning sector and the production of chemicals have always faced a very 
delicate productive system, deeply affected by price rise. These “binding mechanisms” of the 
sector brought the producers of mechanical technology, and in particular the ones producing 
tanning chemicals, to develop some skills in the use of secondary raw materials, giving more 
attention to “environmental” problems. The rising demands of “sustainable development” took 
into the sector the logic of process with a low environmental impact, waste water control and 
rational exploitation of used resources. 
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The international industry, as the Italian one, meets always the market requirements and achieves 
the targets of the modern tanning process with:   

• “FASHION” articles technologically 
avant-garde  

• products created following 
environmental and energetic 
sustainability standards  

• observance of eco-toxicity limits 
provided by international regulations 

• Rationalization of production costs and 
rational exploitation of resources. 

 

 

 

 

 

In more than 50 years of industrial history, in Italy the development of the production chain and 
ennoblement of leather put the basis of development of Italian leather products and its 
appreciation in the markets all over the world. 

The following pictures mean to underline the developments achieved during this period 
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We can not avoid highlighting that this process of modernization has been supported by the 
entrepreneurial capacity of Italian companies which are constantly careful to solve problems related 
to the process and the environmental sustainability.  

Innovation does not stop. The Italian industry knows the importance to strengthen its heritage of 
“industrial culture” suggesting new technologies. 
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1. TANNING CONTEXT 
 

The word “leather” means the hide that, after several physical, chemical and mechanical 
treatments, becomes a material not subject to putrescence and that can be easily used in 
manufacturing industry in order to produce shoes, leather goods, clothes, interior decoration, 
automotive accessories, technical articles, etc… 

The leather is obtained from common hides of animals for slaughter (bovine, swine, ovine, 
caprine, etc…) which represents a food industry sub-product that has a considerable commercial 
value, if ennobled in the proper way. For this reason the tanning cycle is one of the most ancient 
examples of regeneration and exploitation of a sub-product.  

Being the skin a natural product, it maintains some chemical and physical features over time, 
furthermore in several processing phases the effect of the workforce is strong. These aspects have 
not been easily adapted to the industrial production standards.  

Thanks to an exchange of technological skills between chemical and mechanical component 
allowed the industrial adaptation of the tanning process. This has been the role, recognized 
worldwide, that the Italian mechanical and chemical companies played in over 50 years of 
history of tanning sector. 

The below diagram shows the phases of tanning cycle and highlights the importance of the 
support given by mechanical and chemical companies into the productive cycle. This integration is 
a structural part of the production chain up to the creation of the articles requested from 
processing industry. 
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The tanning process is made up of several physical and chemical operations that bring the raw 
material (not much strong and with an irregular shape) to get a quite constant thickness and some 
other features as preservability, good flexibility, high resistance to tensile stress and abrasion, 
possibility to make a good aesthetic refining.  

In the following chart it is possible to see the processing phases in comparison with the mechanical 
systems and the chemicals that take part into the process.  

 
Mechanical system  Product phases Processing phases Tanning chemicals 

 Raw material   

  Selection by families  

Desalter  Desalting process  

  Trimming  

Reel drums  Soaking 

Non ionic and anionic imbibers,  
Bacteriostatic agents, 
Chloride of sodium 
Enzymic products 

Tensioattivi 

Reel drums  Liming 
Sulphide of sodium 

Sulphydrate of sodium 
Calce 

Filter  Hide regeneration  

Fleshing machine  Fleshing  

Drums  
Deliming  
Bating 

Sulphide ammonium  
Chloride ammonium  

Lactic acid 
Enzymic products 

proteolitici 
bisulphite sodium 

Drums  Scouring 

Anionic and not ionic 
emulsifying 

Surface-active agents 
Chlorinated solvents 

Drums  Pickling 
Chloride of sodium 

Sulphuric acid 
Formic acid 

 Pickled   

Drums 

 

Tanning 

Chrome tanning 
basic chrome sulphate 

sodium chloride 
Sodium bicarbonate 
Vegetable tanning 

Natural and synthetic  

Pressing in blue  Pressing  

Splitting machine  Splitting  

Shearing machine  Shearing  

 Wet-blue   
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Mechanical system Product phases Processing phases Tanning chemicals 

 Wet-blue   

Drums  Neutralising Sodium bicarbonate 

Drums  Retanning  Retanning agents 

Drums  Dyeing  

Acid and metallorganic dyes  
Ammonia 

Formic acid 
Natural vegetable dyes  

Drums  Greasing Natural oils, Sulphonators and 
emulsifier, Synthetic oils 

Hang drying  Hang drying  

Dryers   Drying  

 Crust   

Staking machine  Staking  

Buffing machine  Buffing  

Coating machine  Coating *see booth 

Booth  Spraying 

Organic and inorganic 
pigments 
Casein 
Albumin 

Acrylic resins 
Formaldehyde 

Sodium Sulphuricinate 
Natural and synthetic waxes 

Nitrocellulose 
Organic solvent 

Milling drum  Dry drumming   

Press  Ironing  

Polishing machine  Polishing  

Measuring machine  Measuring  

 Finished product   

 
 
Before entering into technology details, we would like to underline that “industrial process” means 
a production cycle that creates a finished product with very STANDARDIZED final features. In 
order to obtain that, it is not possible to leave out of consideration two factors: 

⋅ The processing cycle has to be standardized, repetitive and automatized  

⋅ The raw material has to have uniform physical and chemical characteristics in order to 
guarantee the constant quality of produced “articles”. 
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Even if the tanning industry is quite organized, it is still an industry out of the ordinary: it starts 
from the raw material, made of different “bodies”, in order to get a series of homogeneous 
“finished products”. 

This consideration should force the industrial tanning organization to reach, first of all, a 
structured productive organization through a classification by “families”. 

So, a specific action of “SELECTION” could give the possibility to start the processing from a raw 
material having characteristics as uniform as possible, in order to get a final optimized 
production. 

 

 
There are no standard rules for this operation; each organization follows its own systems, on the 
basis of local conditions related to supplying as well as the requirements of the created product. 
A proper and deep QUALITATIVE classification, made by an expert who well knows the leathers 
and the animal species, their weight and origin and the highlighting of the defects due to 
parasites, decomposition or traumatic events, makes easier the organization of the production 
process, starting from raw and semi-finished material. 

 

1.1 MECHANICAL EQUIPMENTS 
 

Starting from the after-war period up to today, the entrepreneurial history of mechanics applied 
to manufacturing sectors is doubtless among the main productive activities that characterized the 
industrial development of the country. The several activities focused on producing machineries for 
processing works and have met different productive chains, moving the know-how. For example, 
so much has been innovated in the clothing, plastic and shoes sector in terms of automation and 
safety measures. 

In line with these dynamics, the mechanical and tanning sector producers updated their own 
products by applying solutions and innovations aimed to meet tanners’ requirements, it means a 
technology simple to manage, regulate and plan. 

sorting

A 

B 

C 
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The applied research allowed the production of machineries, lines and plants more safe, 
competitive and able to guarantee performance and productive profitability. For example 
through line adjustments, control of energetic consumption and maintenance. 

The quality of machineries offered on the market is guaranteed by numerous analyses of 
structures, constructions, varieties, control and regulation systems, as well as a careful and deep 
selection of used components, followed by proper tests and inspections.  

Furthermore, the present demands of a sustainable tanning process, in terms of energy and 
environment, drove the technological development of producer companies towards solutions that 
guarantee: 

⋅ chemicals efficient consumption  

⋅ water resources and wastewaters management 

⋅ atmospheric emissions control 

⋅ energetic consumption decrease 

⋅ workers health protection 

This represents a step towards an increasing integration of tanning process and towards the 
automation able to combine and trace the processing phases. 

 

1.2 TANNING CHEMICALS 
 

Processing a natural product into leather has ancient origins; it is enough to recall the countless series 
of prehistoric graffito or archaeological finds that have been discovered (Pompei’s tannery, 79 a.d.).     

A lot of biochemical processes were applied on killed animals’ hide, like treatments in tanks, usage of 
animal dung (enzymatic treatment), raw lime (stabilization) and vegetable bark essences (tanning 
and dyeing). Here below a brief summary of the most important evolution phases: 

 

 

Paleolith 
Drying by air 
Fumigation 
Greasing with brains, fish oil and animal fats 

First 
civilizations 

The hide is used to produce different objects: cloche, shoes, 
diadems, gloves, leather bags, floats, pipes, etc… 

VIII century Cordovan leather 
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Middle Age Origin of first tanners foundations 

About 1850  First drum 

1856 Chrome tanning 

1875 First rotary machine  

1888 Slide type staking machine 

1897 Polishing machine 

1898 Ironing and embossing machine 

1904 Semi-automatic fleshing machine  

1935 Hydraulic drive in a cylinder machine 

 

 

Nowadays, in some developing countries, the tanning is still manually made. 

 

 

 

Obviously the modern industrial tanning needs to follow a constant, repetitive and reliable process, 
both in mechanical and chemical sector of raw material processing. In the chart below it is possible to 
see an example of chemicals categories used and involved in the processing of bovine hides from a 
fresh salty condition to a finished product. 
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Chemical consumption %

Inorganic; 40

Organic; 12

Tanning chemicals; 
23

Dyeing; 4

Fatliquoring; 8

Surfactants; 1

Finishing; 10

Biocides; 0,02
Enzyme; 1

Others; 0,98

 

 

The production of spending function chemicals for ennoblement, it means chemicals widely used in 
processing cycles (leather, hide, paper, etc…), is the processing of natural or synthetic raw materials 
properly modified in order to meet the requirements of modern manufacturing industry, taking into 
consideration the sustainable development.     

It is necessary to highlight how the history of Italian chemical industry, more precisely concerning the 
plant design, has internationally affected the production of chemicals addressed to manufacturing 
industry. The production skills of Italian chemical industries allowed realizing plant design solutions 
spread worldwide. It is enough to remember how much has been developed in the production of 
polymers and/or etossilats, just to mention some of them. These skills, supporting the manufacturing 
process (clothing, paper, leather, plastic, …) together with the necessary control of industrial costs, 
have brought the chemical industries to Reconversion and Development of sub-products, considered as 
“waste” from other production chains, to products totally integrated in the tanning industry; for 
example some recycled food oils, non-food caseins, sub-products of distillation and/or extraction … . 

These targets have been achieved with important adjustments and investments in the plant design 
development through a constant process implementation on the basis of the know-how acquired on 
the field. This constant application allowed achieving the present high levels both in the optimization 
of production and environmental impact control.  

Source: IPPC study of European Commission 2003 
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Research Production Preparation 

 

 

The Italian companies, besides a pronounced production activity of raw materials, are specialized in 
the applicative and formulation phase. This feature has been developed because of low availability 
of local raw materials, both as rawhide to be processed and as chemical product to be used. In all 
cases, it is necessary to apply research and development actions in order to satisfy the demands of 
manufacturing industry.    

The activity of companies producing chemicals, as shown in the attached flow-map, focuses on 
chemical processing through synthesis and on mixing of raw materials or on specific formulation of 
dedicated active principles. The chart about the distribution of “spending function product” highlights 
that the passage from raw material to product dedicated to process has a main phase of applicative 
development, formulation as well as control and analytical support.  

 

 

Service Support
New applications
Quality Control

Basic Chemicals
Chrome
Sodium sulfate

ITALIAN CHEMICAL COMPANY
Production Formulation and Customization 

End User dedicated production

Distribution network

TANNERIES 

Eco-Biological new 
specialties

Enzyme Green-solvent Natural oil

Specialties chemicals
Tannin and Pigments
Resins and Biocide

Service Support
New applications
Quality Control

Basic Chemicals
Chrome
Sodium sulfate

ITALIAN CHEMICAL COMPANY
Production Formulation and Customization 

End User dedicated production

Distribution network

TANNERIES 

Eco-Biological new 
specialties

Enzyme Green-solvent Natural oil

Specialties chemicals
Tannin and Pigments
Resins and Biocide

 

 



ITALIAN HIGH TECHNOLOGY OF TANNING 

14 Technological seminars 

Every day the companies, through their laboratories, have to satisfy the pushing demand of 
innovation and development coming from manufacturing industry for the production of new articles 
having more and more functions: water-repellent leather, non-toxic, bio-compatible with human skin, 
not allergic, fireproof and other characteristics functional to consumer’s need and taste. 

Over the last years, Italian tanneries structures developed a lot in order to make the process 
sustainable from an environmental point of view (water treatment, control of atmospheric emissions, 
etc…) and for sure it is possible to get an even bigger improvement.  

Looking to bigger sustainable development of tanneries, we cannot conceal that the present 
technology is still tied to non renewable resources. A lot has still to be done in order to “replace” 
some phases with systems linked to renewable resources, coming back to origins without losing the 
necessary industrial reliability. 

The recent introduction of strict regulations (REACH 2008) is highly affecting the economic and human 
resources of companies, especially the SMEs. This situation allows companies to move their “energies” 
towards a law adaptation instead of towards the development and substitution of non renewable 
raw materials. 
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2. SURVEY OF THE MOST IMPORTANT TECHNOLOGIES 
 

The constant market demand of innovative articles requires the necessary flexibility of tanneries, 
constantly busy in improving product quality. So, it is necessary to give chemical and mechanical 
support for the modification/optimization of production cycles. These characteristics are the result 
of several years of technological development and are present in Italy, where the companies 
producing tanning chemicals and mechanical plant designs make available applicative 
laboratories able to satisfy the demand of new solutions required by the tanning sector: water-
repellent leather, non-toxic, bio-compatible, not allergic, fireproof and other characteristics 
functional to user’s need and taste 

The mechanical and chemical solutions that have been developed over years were addressed to 
different productive needs. In any case they are the result of a tight relationship between 
supplier, producer and consumer, allowing the development and optimization of the product with 
waste and management costs control. 

We can confirm that the Italian tanning industry has got complete and multidisciplinary skills 
available in the international context. 

The main objective of this paper is to summarize, for each production phase, the general 
innovative aspects that the mechanical, chemical tanning industry helped in improving, even in the 
light of modern technologies for managing the process and moving of semi-finished products. The 
final part of the document is on process sustainability: 

2.1) Technologies from raw material to pickled 

2.2) Technologies from pickled to wet-blue 

2.3) Technologies from wet-blue to crust 

2.4) Technologies from crust to finished hide 

2.5) Automation and process management 

2.6) Environmental sustainability  
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2.1. TECHNOLOGIES FROM RAW MATERIAL TO PICKLED 
 

The beamhouse process includes all the treatments coming before the real tanning and that prepare 
the hide or the tanning phase. There are several beamhouse operations including mechanical, 
chemical and physical treatments. After the beamhouse process, the hides are called “pelt hides”, 
prepared for the tanning. 
 
SOAKING 

It is applied on rawhides in order to remove the dirt from the surface, the albumins and the soluble 
globulins as well as the sodium chloride with which the hides are preserved and in order to bring 
again the hides to the original humidity and reinflation degree. 
The soaking is made by washing the hides with a lot of water at 25°C in drum or reel, changing 
regularly the water in order to remove the microorganisms and the salt released from the hide. The 
drums are big cylindrical containers, usually in wood but also in steel or plastic. 
  
The tanning chemicals, mixed with a lot of water, are used to make easier the soaking and are made 
of surface-active agents, alkali (like sodium carbonate, sodium hydroxide), sodium chloride (used just 
for not salty hides, as anti-swelling) bactericides and proteolytic enzymes. Usually small percentages 
of antibacterial substances are added (example, pentachlorophenol 0,1-1%) in order to limit the 
origin of putrefactive phenomena on the hides. 
 
Environmental aspects: 
Large quantities of water are used 
The waste water is plenty of dissolved substances that affect its quality: the soaking mainly affects 
the waste water criteria as COD, suspended solids, chlorides and organic nitrogen. 
 
Mechanical equipments: 
With high resistance to stress and corrosion. Static systems as tubs or tanks, rotary systems as reels 
and drums. 
 

LIMING AND DEHAIRING 

With the liming, the opening and distress of the hide is made easier in order to increase the soaking 
of tanned products. Furthermore, the endogenous fats present in the adipose tissue are saponified, 
while the dehairing removes skin and hair. It is done in the same drums or reels where the hides are 
soaked, using 300-400% of water, depending on the weight of the hides. 
 
Calcium hydroxide, sodium sulphide and sulphydrate, proteolytic enzymes, dimethylamine sulphide, 
tensioactive auxiliaries (favoring the penetration of liming vat products and the fats emulsifying) are 
used. It is important not to decrease the pH less than 10, in order to avoid the release of hydrogen 
sulfide in this phase.  
 
 



 

ITALIAN HIGH TECHNOLOGY OF TANNING  

18 Technological seminars 

Environmental aspects: 
Water resources are used. 
The waste waters, besides the fact that they have an alkaline pH, contribute for the 60% of COD in 
the tanning waters, mainly due to used sulfides and to organic substances. 

Mechanical equipments: 
In the liming vat phase, drums or reel are used as well as tanks or concrete mixers, adding slaked 
lime or other substances. 

 

FLESHING 

It is a mechanical operation, through which flesh residual and adipose tissues (present under the hide 
and called “flesh”) are removed. 

With the trimming the hide border is trimmed by cutting the unnecessary parts (manual operation 
done with proper knives). Then it is possible to do the lime splitting by selecting parts of the thickness, 
the grain from one side (the most precious part) and the split from the other side, not always usable. 
The fleshing is carried out with the “fleshing machine”. 

 
Environmental aspects: 
The fleshing produces the flesh that, like the waste coming from the trimming, has to be treated like a 
solid residual.  
The flesh and trimming sediment for long time could lead to putrefaction with unpleasant smell and 
ammonia.   
 
Mechanical equipments:  
There are “alternative roller” where it is possible to insert the first half of the hide in the machine with 
crossbar opened. Then the crossbar closes and it is possible to make the fleshing by extracting the 
hide from the machine. 
In the same way, it is possible to insert the second half of the hide into the machine, covering the 
entire surface with both operations. 
 

 

DELIMING  

In this phase most part of lime used in the dehairing process is removed from the hide. The pH 
decreases up to levels close to the ones of collagen isoelectric point: in this way the derma deflates 
and the pH level is perfect for the proteolytic activity of the retting enzymes. 

Tanning chemicals: as deliming agents for the pH decrease, it is possible to use strong acids (sulphuric, 
hydrochloric), weak acids (formic, acetic, boric, etc…) or some salts with acid dissociation as 
ammonium sulphate or chloride. In this phase it is important to remove completely the sulphides and 
the sulphydrate used as dehairing agents in the liming vat and that are absorbed by the treated 
hides. If the deliming is not well done, the risk is to increase the production of hydrogen sulfide (H2S) 
in the further phases. 
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Environmental aspects: 
The waste water coming from deliming affects the level of COD (due to organic acid and dissolved 
sulphides) and ammoniac nitrogen. 
Because of pH decrease, some chemical reactions lead to the production of gaseous hydrogen 
sulphide that has to be caught with inhalation systems.   
The enzymatic and chemical products used during the maceration phase affect the waste water and 
change the COD and ammoniac nitrogen levels. 
 
Mechanical equipments: 
The operation is made in rolling drums equipped with inhalation systems. 

 

MACERATION 

It improves the opening of fibres still not complete during the liming vat phase. It leads to a more 
hide distressing. In order to do that, it is necessary to remove the elastic proteins that tie the fibres.  

Tanning chemicals: the maceration products contain proteolytic enzymes that act on the elastic fibres. 

Mechanical equipments: 
The operation is usually made in drums.  

 

DEGREASING 

It is an optional operation, done only on hides plenty of fats (like swine hides) in order to remove the 
natural fat substances present on the surface. It is possible to degrease the hide by adding some 
emulsifiers in the water phase (often mixed with an organic solvent) or using some chlorinated organic 
solvents. Nowadays, it is possible to use solvents with a bio-synthetic origin that have a low 
environmental impact. 
 
 
Environmental aspects: 
The washing of hides consumes a lot of water. 
The waste water coming resulting from the degreasing, being plenty of fats and chemicals, affect the 
COD and surface-active agents levels. 
 
Mechanical equipments: 
The process is made in drums. 
 

PIKEL 

It completes the deliming and definitely stops the maceration process, bringing the hide to a pH level 
suitable to the further phase of mineral tanning (chrome, etc…). 

Tanning chemicals: in the pickling some acid are used (sulphide, chloride, formic) and sodium chloride 
as anti-inflating agent. 

Mechanical equipments: 
The process is made in drums. 
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TECHNOLOGICAL ASPECTS 

The problems of this phase are mainly related to the production of a good quality raw material; the 
following phases are influenced from a good preparation of the initial product. 

BEAMHOUSE 
 

 PROCESS UNIT BAT (best available techniques)  
Curing and 
soaking  
 

• To process fresh hides as far as they are available 
Exceptions:  
- When long transport time is necessary (max 8 - 12 hours for fresh, 

unchilled hides; 5 - 8 days if a cooling chain of 2 °C is maintained) 
- For certain types of end-products 
- Sheepskins, calf skins 
• To reduce the amount of salt used as far as possible. 

Unhairing & 
liming  
 

• To use hair-save technology, but economics can be an issue for 
existing plants when re-use of the saved hair is not possible 

• To reduce sulphide consumption by the use of enzyme preparations; 
not for sheepskins 

• To recycle spent liquors only when processing sheepskins, which are 
dewoolled by painting 

 

Splitting  • To use lime splitting   
Exceptions:  
- When the starting material is wet blue 
- When a firmer leather has to be produced (e.g. shoe-leather) 
- When a more uniform and accurate thickness is needed in the final 

product 
• To maximise the use of split 

Source: IPPC study of European Commission 2003 

 

ENVIRONMENTAL IMPACT 

It is one of the aspect internationally recognized and it consists on the control of primary polluting 
substances. It is possible to shift the polluting agents by moving the rawhides or semi-finished hides.  
A big contribution is obtained through the raw material desalting; the machineries make easier the 
treatment and/or the re-use of the salt in a solid shape. 

Of course logistic problems and supplying dynamics are decisive. For example the analysis and 
evaluation of some data in Arzignano district highlighted the balance between different solutions that 
deeply modified the charges on the common treatment plant.  
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Here below some considerations from the “GUIDELINES for reducing chlorides, sulphides and 
chrome in the tanning waste waters” A.T.O. Valle del Chiampo e A.A.T.O. Bacchiglione 
February 2007 

CHLORIDE COMING FROM CONSERVATION  

The quantity of salt, necessary to guarantee safety long term conservation, amounts to 30% of the 
rawhide weight. It is estimated that 70% of chlorides present in the waste waters of the entire 
production cycle comes from the salt used for conserving the hides. 

Considered that the depuration ways are very expensive, either for the high investments or the high 
necessary level of energy and considered that nowadays replacing the salt with other substances 
and/or alternative non polluting methods is not possible yet, the reducing of sodium chloride used in 
salting can be done by applying the following measures: 

Hides beating: 

The quantity of salt that can be removed with this operation varies, depending on the origin of the 
rawhide, between 6 and 12%, calculated on the weight of the hide. 

Use of fresh hides 

Processing the fresh rawhides reduces the chlorides in the waste waters of 40% at least. In a mixed 
production (50% fresh and 50% salty) it is possible to get a reduction of more than 20%. Many 
European countries use a lot of fresh rawhides.  

Reduction of chlorides used in pickled 

The water density, compared to the average of the used one (8-9 Bé) can be largely reduced 
without risking the acid swelling. A density of 6.0-6.5° Bé guarantees a proper operation.  

IN ORDER TO REDUCE THE SULPHIDES IN THE WASTE WATER 

Most of the sulphides in the waste water come from deliming, pickling, tanning phases as well as from 
the sulphide in the waste water at the end of the liming vat that becomes sulphate during the 
depuration phases. Coloring retanning agents bring lower quantities of sulphate. 

Reduction of sulphate due to sulphide oxidation 

It is known that the sulphide coming from the liming vat waste water can be oxidized to sulphate 
during the depuration process. If this oxidation is complete, the reduction of 1% of sulphide in the 
liming vat can lead to a decrease of 300 mg/l¹ of sulphate in the total waste water. 

Reduction of sulphates in the deliming phase  

In this phase all the sulphates come from ammonium sulphate that is the most used deliming agent 
thank to his convenient price and buffer effect. By using it, the pH never goes under the safety limit. 
Unfortunately, it increases the effluent TKN and the deliming of heavy hides with a lot of thickness 
and with products free from ammonium salts can be hardly applied, because the operation will take 
long time.  

Sulphates reduction in tanning phase 

Improving the consumption of chrome, during the tanning, allows the offer reduction. That leads to a 
big economic advantage. By reducing the chrome quantity offer, respectively of 1% in dust or 2% of 
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liquid chrome (at 13%), the quantity of sulphates in the waste water decreases of about 200 mg/l, 
that represents a decrease of more than 6% of the total quantity of the sulphate in the waste water. 

Reduction of sulphates due to coloring and retanning agents 

Concerning the coloring and retanning agents used in the after-tanning phase, it is not possible to 
quantify the sulphates, since the numbers vary a lot depending on the tannery. 

IN ORDER TO REDUCE THE TANNING CHROME IN THE WASTE WATER 

The reduction of chrome in waste water can be mainly done in 2 ways: 
• Chrome recovery by precipitation with alkali and redissolution in sulphuric acid. The chrome, 

properly reintegrated with fresh tanning agent, is used in the subsequent chrome tannings; 

• Optimization of chrome fixation on the hide and water removal. 

THIS PART WILL BE ANALYSED HERE BELOW 
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MECHANICAL TECHNOLOGY 

 

SALT REMOVING MACHINE 

The chlorides resulting from rawhide conservation salt can be hardly separated from processing 
water. Nowadays, an efficient removal of exceeding salt from the hide surface (usually between 3 
and 5% in weight) is a fundamental practice for having an environmental-friendly process. 
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DRUM 

It is the tannery symbol-machine, where all the main chemical processes are carried out. Nowadays, it 
would be more precise to define it CHEMICAL REACTOR. Over the last years the traditional wood 
drum has been supported by new kinds of drums, produced using different material as Inox, 
Plypropylene, polyethylene, etc… 

The producers pay particularly attention to obtain very smooth internal working surface (very precise 
treatment and trimming of the used material) in order to avoid grain abrasions and more and more 
resistance to chemical corrosion, so that it is possible to guarantee a lower quantity of mechanical 
maintenance. 

 

Here below some examples of pictures taken by microscope and related to the effects of internal 
drum surface on the hides: 

 

Treated hide with drum having an internal 
rough surface or ruined by time 

 

Hide treated with drum having a 
smooth surface  

 

A further development direction concerned either the geometry of pins and blades or the internal 
geometry of the reactor that allowed the study and realization of specific configurations that 
maximize the internal rotation on the basis of the chemical process and the characteristics of treated 
hides. This leads to low speed rotation and high level of loading. 
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There are also some drums with internal layouts divided into several sectors or with particular blades 
that allow complementary productions. 

So, big advantages have been achieved in terms of light action on the hide grain. 

 

 

 

 

  

Phase in which the drums are used:  
Soaking 
Liming 
Deliming 
Maceration 
Degreasing 
Pickel 

 
 
Tanning 
Retanning 
Dyeing 
Greasing 

 



 

ITALIAN HIGH TECHNOLOGY OF TANNING  

26 Technological seminars 

 

A particular development has been carried out in the bath recirculation plants, in the filtration systems 
and process parameter controls, including their interface with other auxiliary systems and tannery 
total automation. 

The recirculation system has a high recycle capacity and a homogeneous flow inside the drum. 

 

Example of continuous internal 
recycle with a homogeneous 
distribution of chemicals and 
better process control. 

Nowadays, there are systems for constant temperature survey and its increase is controlled from 
inside the drums, in order to better fix the chemicals. 

  

As for some chemical processes, the modern plants allow:  

⋅ Water saving up to 50%  

⋅ Reduction of 30% of processing time  

⋅ Reduction of 50% of bath drain time  

⋅ More homogeneity in the dyeing phase 

⋅ Chemicals efficient penetration  

⋅ Bigger loading capacity  
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Among the solution suggested by several producers, there are also some mechanical plant design 
models with modified structures and washing machines, mixers, reactors with fixed external container 
and internal rotary basket. 

DEHAIRING 

Over the last years one of the most discussed issues is the hide 
regeneration system from the deliming bath. Many chemical 
auxiliary producers worked in order to finalize the products used 
in the wet phase to remove the hair and avoid its waste, 
supporting its regeneration. The advantages achieved in the waste 
water treatment at the end of the tanning process highlight a 
decrease of more than 15-20% of total tanning waste water. 

It means a significant reduction of COD levels in the waste water. 

Example of recirculation with hide regeneration. 
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FLESHING MACHINE:  
 
In the fleshing machine some modifications have been carried out and they concern: 
 

⋅ The automatic system for excrements removal from the hair; 

⋅ Device able to split bovine hides with hump; 

⋅ Sharpening device more functional;  

⋅ Continuous machine for high productivity and high level automation. 

Environmental aspects: 
The fleshing, splitting and shaving operations produce solid residual (crust, shaving dust, dehairing) 
that have to be disposed as waste or recover as by-products.  
 

 

 

 

RECOVERY of solid fraction  

The solid waste come mainly from the fleshing, splitting, shaving and trimming operations, but a 
further potential origin is represented by sludge of effluent treatment plants (either the plants of 
single tanneries or cooperative tannery). Most of these wastes can be considered sub-products and 
sold as raw materials to other industries. 
An example it is constituted from the recovery by extraction. The flesh is submitted to a treatment of 
alkaline hydrolysis, after that the material is split in 2 phases, one superior thick phase and one 
inferior protein phase. 



2.1. TECHNOLOGIES FROM RAW MATERIAL TO PICKLED 

 

 29 

The treatment continues with 2 different phases, one related to the fat phase, from which technical fats 
are obtained and the other related to the protein phase, from which protein hydrolysers are obtained 
(after sterilization and filtration treatments). 

In the filtration phase some panels are obtained from the flesh and they are used as fertilizers in 
agriculture. 

 

CHEMICAL TECHNOLOGY 

The innovations in the wet phase of tanning process are mainly focused on process rationalization. 

The rising demands of a productive and sustainable tanning cycle, together with the issue of raw 
materials exploitation, force to find alternative processes able to replace, totally or partially, some 
production processes. 

For sure, the main expectations concern the contribution and opportunity that the biotechnological 
process can offer. In some processing phases the products of these modern technologies are already 
commonly used, in particular: 

ENZYMATIC SYSTEMS 

 

The usage of “natural” products like enzymes is spread in the 
maceration phase in order to improve the fibres opening not 
completed during the liming phase. So, the protein part, that 
ties the fibres, is removed by using the selective capacities of 
enzymes. 

 

The macerating agents include proteolytic enzymes that have a specific action on elastic fibres; these 
products have a pancreatic origin: both pepsin and trypsin hydrolyze the elastic fibres allowing their 
solubility. 

The several scientific research activities in the biotechnology field offer some innovations linked to 
enzymatic families coming from bacteria or fungus. The experience of using these active principles is 
linked to Italian know-how of tanning process. The systematic integration and increase of the use of 
these biotechnological systems in the production process would guarantee a radical transformation of 
processing in terms of environmental sustainability and resource conservation.   
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2.2. TECHNOLOGIES FROM PICKLED TO WET-BLUE 
 

TANNING 

The tanning phase aims to stabilize the hide in a not reversible way. Stable and transversal ties are 
created between the collagen chains, favouring the strengthening of derma from degradation and 
allowing the hide resisting to humidity, temperature and chemical agents. Several substances can be 
used as tanning agents: chrome, aluminium, zirconium, tannins, aldehydes and fats, etc…these help 
the stabilization of fibres and increase their chemical and physical resistance stopping the weight 
reduction, usually called degradation for putrefaction. The tanning typologies are classified on the 
basis of the tanning agent used: 

• Inorganics: Cr, Al, Fe, Zr, Ti 

• Organics: tannins (synthetic or vegetables), oil, aldehydes, chlorosulfonated paraffins.  
Depending on the nature of chemical ties, the treated hides have different stability to 
temperature. This feature is known as GT (gelatinisation time or narrowing). The tanning type 
that has the higher GT is the chrome tanning having a GT bigger than 100°C. Then we have 
the iron tanning with a GT of about 90°C and the organic tanning between 70 and 80°C GT 

Tanning chemicals: the typologies of products used in this crucial phase of hide ennoblement depend 
on the applied process phases and are strictly linked to the finished product. 

 

 

Chrome tanning (wet blue) – The tanning with chrome salts can be considered as the most used 
tanning process. The main characteristics of the finished product are the thin grain, fibrous and closed 
tissue as well as a characteristic touch. Furthermore, the tanning is faster, more structured and 
controlled. The tanning is carried out through basic salts of chrome as trivalent salt; the first patents 
include the use of chrome chloride then replaced by the chrome sulphate. 
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All the chrome salts are prepared by the chromite, a mineral with formula Cr2O3•FeO largely 
spread on the earth’s crust.  

It is a tanning with a sole bath. The first patent of this kind of tanning was obtained in 1910 and it 
uses a trivalent Cr salt. The processing starts with a pickle bath prepared at pH 2,5-3,0; the trivalent 
Cr salt is added so that the quantity, expressed in function of Cr203 and calculated on the pelt 
weight, is between 1,5 and 2%.   

 
Environmental aspects: 
Usage of water. 
The waste water of chrome tanning contains chrome III, chlorides and sulphates.  

 

Aluminium tanning (wet white) - the aluminium tanning is the most ancient mineral tanning. The first 
tanning agent used has been the rock alum (mineral with a formula KAl(SO4)2•12H2O) that added 
to egg yellow as greasing agent and to diatomaceous earth as filling agent it created the so called 
“glassè” tanning. This treatment produces a white, soft and elastic leather mainly used in producing 
ram leather gloves. 

 

Zirconium tanning (wet white) - In this tanning a widely spread mineral is used; it is disguised as Zr 
dioxide (ZrO2) or Zr silicate (ZrSiO2). The patent of this tanning is dated 1931, but is small diffusion 
is essentially due to the high costs of used salts that, even if the element is quite spread, have a very 
high processing cost. 

 

Tanning with natural extracts (vegetable) – it is especially applied for producing leather soles, 
saddles and industrial articles. This kind of tanning is one of the most ancient and spread worldwide, 
since the reagents’ availability, in particular the one of vegetable tanning agents as extracts of 
chestnut, mimosa and quebracho. The main products used in this process are lime, water and tannin. 
Different substances were used as tannins, depending on their availability or synthetic tannins were 
used having a chemical composition similar to the natural ones. They were very long processes, during 
which the hides were plunged in pits for long time and covered by a bath containing tannin. During 
this period the hide was processed into leather, and at the end just a greasing was sufficient.  

Environmental aspects: 
The waste water of vegetable tanning affects the COD, the phenols and the suspended solids. 
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Oil tanning – it is for sure the most ancient organic tanning agent. It was used to produce chamois 
leather since the French link with the leather chemists. In order to have some tanning characteristics, oil 
has to be highly unsaturated. This feature is common in oils of sea animals. 

Environmental aspects: 
The waste water of vegetable tanning affects the COD, the phenols and the suspended solids. 

 

 

CHEMICAL TECHNOLOGY  

Total bath consumption (Chrome tanning) 

This is one aspect of tanning process strictly linked to tanning layout and processing. The process 
rationalization, either in batch or in continuous, allows to reutilize the tanning baths up to their total 
consumption.  

The efforts done in the last years, either at a experimental level (pilot scale) or in the process, have 
brought to results that demonstrate the validity of suggested proposals, both in terms of reduction of 
chemicals and reduction of costs in the further depuration phase. 

The main obstacle is the organization of production flow that requires big investments. 

There are different techniques of bath recycling applied at industrial level. 

 

A) Recycle of consumed tanning bath during the pickling phase 

 

Source: “CHROME MANAGEMENT IN THE TANYARD” report of UNIDO 2000 
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B) Separated recycle of pickling and tanning baths  

 
Source: “CHROME MANAGEMENT IN THE TANYARD” report of UNIDO 2000 

 

C) Recycle of tanning baths and recovery waters coming from the first drying operations of wet-blue 
in the pre-tanning and tanning phase.  

 
Source: “CHROME MANAGEMENT IN THE TANYARD” report of UNIDO 2000 
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D) Separated recycle of tanning baths and recovery waters coming from the first drying operations 
of wet-blue in the pickling and tanning phases.  

 
Source: “CHROME MANAGEMENT IN THE TANYARD” report of UNIDO 2000 

 

Total bath consumption (Vegetable tanning) 

As for the vegetable tanning technologies with total bath consumption (about 95%) they are 
commonly available in the “counter-corrent” version (pit-system) and in drum with recycle system.  

 

PRESSING, SPLITTING AND SHAVING PROCESSES 

During the pressing the hides are compressed through rotary cylinders: in this way the exceeding 
liquid kept from the hide after the tanning phase is removed. The pressed hides, if they are heavy 
and thick, are split (they could have been already pelt split) after having left them inside a 
hermetical container for 24 hours in order to make the humidity uniform on the entire surface. Then it 
is time for the shaving that makes uniform the hide thickness on the entire surface. That it is possible 
by removing from the flesh par of the derma and at the end, if necessary, a further trimming is 
carried out.  

The splitting phase can be anticipated in the pelt hide phase. Specific tanning chemicals usually are 
not used in mechanical processes. 

 
Mechanical equipments: 
Fleshing and trimming machines; 
Splitting machine to divide the hide in “grain” and “crust”, shaving and trimming machines 
 
Environmental aspects: 
With the pressing it is possible to obtain low waste water volumes, compared to the ones of tanning 
washing, with low quantities of Chrome III, chlorides and sulphates. 
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TECHNOLOGICAL ASPECTS 

In this phase it is necessary to define the destination of finished hide. The further phases are strongly 
influenced by a good preparation of the initial product. 

 

 

TANYARD OPERATIONS 

Deliming and 
bating 

• To make a partial substitution of ammonium salts with CO2 
and/or weak organic acids 

Sheepskin 
degreasing 

• To optimise wet degreasing using surfactants, with or without 
organic solvents 

• Closed machines with abatement for air and waste water 
releases when organic solvents are used to degrease skins in dry 
state 

Pickling 

 
• To use partial recycling or re-use of pickle liquors 

• To use a volume of floats in the range of 50 – 60 % (based on 
fleshed weight) for ovine skins and bovine hides in order to 
reduce salt consumption 

 

Tanning (*) 

 
• To increase the efficiency of the chrome tanning process through 

careful control of pH, float, temperature, time and drum speed, 
all in combination with chrome recovery through precipitation for 
waste water streams containing Crtotal  > 1 g/l 

• To use high-exhaustion tanning methods where chrome recovery 
is not possible 

• To maximise exhaustion of the vegetable tanning liquor with 
counter-current (pit system) or recycling (drum tanning) 

Source: IPPC study of European Commission 2003 

(*) In the phase of chrome tanning some researches showed that the controlled increasing of bath 
temperature leads to other reductions of residual chrome.  
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CHEMICAL TECHNOLOGY 

Metal-free TANNING 

This word identifies the tanning processes that use organic substances alternative to processes based 
on inorganic products. The word wet white means the pre-tanned leather through organic substances 
free of heavy metals. 

In one of the process typologies, after the shaving phase, tanning is carried out with vegetables and 
synthetic tannins; other chemicals are used, for example synthesis polymers and chemicals of different 
nature. The final result is a kind of leather called “metal-free” (shrinkage temperature 80°C). 

 

 

 

Over the last years the production of metal-free leather raised a big interest mainly due to touch 
compatibility and low environmental impact.  

Even if the chrome tanning is still the main process, either for cost competitiveness or the features of 
finished products (shrinkage temperature) and its adaptability, the usage of chrome-free and other 
heavy metals is quickly spreading in some specific sectors, in particular in the automotive one. Within 
the end of 2015, the European Union means to establish some regulations providing the recycling of 
95% of automotives in use. That leads to some considerations: 

⋅ Metal-free leathers are more easy to be treated than the ones containing chrome; 

⋅ The possible oxidations from chrome to chrome (VI) are well known; 

⋅ Process innovations; 

Raw Hides 

Liming 

Deliming 

B ti

Conditioning 
Veg. Tannage 

PICKLE Chrome 
Tannage 

PreTannage 

Wet-White 
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⋅ Forward systems of chrome recovery 

⋅ Tanning cycle without heavy metals 

⋅ Tannins production with limited formaldehyde level 

 

ENVIRONMENTAL IMPACT 

CHROME RECOVERY 

The chrome recovery from the after-tanning bath through precipitation is an indirect way of chrome 
recycling and recovery. Through this system the tanner can avoid to increase the baths volume. If the 
recovered chrome is plenty of impurities, it is not used anymore and it is disposed as waste. 

There are mainly two options for the chrome recovery: 

1) Quick precipitation with sodium hydroxide or sodium carbonate, better coagulation with 
polyelectrolyte and then thickening and sludges dehydration by filtration. 

  

 
Source: “CHROME MANAGEMENT IN THE TANYARD” report of UNIDO 2000 
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2) Slow precipitation with magnesium oxide, suspension decantation, supernatant separation (without 
using the press filter) and following the precipitate acidification.  

 
Source: “CHROME MANAGEMENT IN THE TANYARD” report of UNIDO 2000 

 

Chrome Distribution chart in tanning process in case of recovering. 

Efficiency of chrome used on the leather: 68% (56,4% in tanning and 11,9% in retanning) 

 
Source: “CHROME MANAGEMENT IN THE TANYARD” report of UNIDO 2000 

 

Without entering into plant design details, we can confirm that the skills obtained so far guarantee 
the realization of solutions able to reach more than 95% of chrome recovery. The recovered chrome 
is efficiently used in tanning with noteworthy advantages both in terms of environment, disposal costs 
and economics; the high costs of cooperative plants for chrome recovery are amortized in a short time 
(within 2 years). 
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Here below an example of continuous recovery plant. 
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MECHANICAL TECHNOLOGY 

 

WET BLUE PRESS 

The drying press of wet blue have been affected by technological developments aiming at improving 
its pressing power in order to get a more efficient and controlled hide drying.  

During these years, some solutions have been presented characterized from completely hydraulic 
systems that use 5-6 cylinders placed in a way that they can guarantee several contact points 
between the hide and cylinder as well as differentiated pressure. 

A further objective achieved by the producers of these machineries concerned the implementation of 
the execution speed. 

 

 

 

SPLITTING MACHINE 

The effort of splitting machines producers concerned the technological evolution in the following 
directions: 

⋅ For the pelt splitting machines, the usage of an electronic device able to catch a variation of 
the work effort due to different hide thickness and that operates on the inferior crossbar 
giving it an active movement for a better control of the work thickness; 

⋅ Extractors for processing leathers lime, blue and dry, provided with pressing rollers with 
independent motors; 
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⋅ Solutions to improve the worker safety against the possible risk of cutting. For example 
devices pulling back quickly the blade or a new concept of splitting machine that works with 
the grain upside down. 

⋅ Automatic introducers for splitting machine that can be used for leathers having specific 
characteristics. 
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SHAVING MACHINE 

The main objective of the recent evolution introduced on shaving machines is to be more precise in 
making uniform the final thickness of finished hide. In order to do that, the producers made: 

⋅ programmable machines, with the possibility to manage different levels for the leather 
thickness; 

⋅ Automatic device controls of blade consumption able to restore the operating cylinder each 
3-4 centime of consumption, using ultrasound feelers able to catch centime scanning; 

⋅ Sharpening devices moving through a geared motor controlled by an inverter and by a 
significant attrite reduction between the sliding parts of the sharpening truck;  

⋅ Control devices of the position between the gummed cylinder and the chromed cylinder in 
order to guarantee a constant pressure of leather during the entire duration of intervention, 
achieving a very good result in thickness homogeneity.  

⋅  
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2.3. TECHNOLOGIES FROM WET-BLUE TO CRUST 
 

After the tanning the leather cannot be marketed yet and even if it cannot go bad and it has a good 
hydrothermal stability, the appearance (color, brightness, grain thinness, etc…) and some mechanical 
and physical characteristics (flexibility, firmness, softness, etc…) have to be modified. The after-
tanning phase includes the neutralization, the dyeing and the greasing, mainly carried out in the same 
drum by adding water and chemicals. 
At this point it is possible to do some specific operations in order to give the leather some properties 
like waterproofing, gas permeability, resistance to heat and abrasions, etc… so that the leather can 
have the qualities of the required article. In this phase it is particularly important the worker 
professionalism integrated and supported by innovative mechanical systems.  
 
RETANNING 

The hide soaks other tanning or greasing substances so that the finished product is full, soft, doughy, 
resistant to heat, etc…  

Tanning chemicals: CR salts, tannins, Al salts, ureic resins, glutaraldehyde 

Mechanical equipments: the retanning is carried out in rotary drums. 

Environmental aspects: 
Water is used. 
The tanning waste water is variable depending on the article; usually they can contain Chrome III, 
natural and synthetic tannins or synthetic resins. 
 

DYEING 

It is the process applying coloring substances on the hide in order to make it nicer and more 
prestigious. It is possible to have superficial dyeing or section dyeing. The available colorant range is 
quite wide and includes different chemical compositions: the most used ones are azoic colorant and 
aniline derivatives. The colorant is weighed and dissolved in hot water (60-70°C) and then added to 
the bath. 
 
Mechanical equipments: the tanning is carried out in automatic machineries (drums) operating in a 
closed cycle reducing the contact between the colorant substances, the related losses and the workers. 
 
Environmental aspects: 
Water is used. 
The dyeing waste water is variable depending on the article; different colorants are used like the 
ones with a variable vegetable and chemical composition and the ones having different pH. The COD 
and Nitrogen can be affected by the colorants’ nature. 
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FATLIQUORING 

The fatliquoring gives the leather softness and hydrophobicity, improves the mechanical properties 
and makes the finished hide softer; 

⋅ giving pliability to gloves leather; 

⋅ preserving sole leathers from oxidation that will lead to a dark color; 

⋅ regulating the leather water exchange (decisive characteristic for chrome tanned leathers, 
whose wettability has to be improved) 

⋅ improving the stamping effect on velours and nubuk; 

⋅ giving the pool-up effect; 

⋅ improving the leather characteristics like tear resistance;  

In order to do that, some oils, synthetic oils, mineral oils or fats with animal or vegetable origin are 
used (sea animal oils). 

Tanning chemicals’ blends of natural oils sulphited and sulphonator; synthetic oils. 

Environmental aspects: 
The fatliquoring waste water affects the COD, fat substances and surface-active agents. 

 

 

DRYING AND NAILING PROCESS 

The drying is carried out through several procedures and aims to reduce the humidity contained in the 
hide up to 15%. Depending on specific needs, after the “hang drying” it is possible to proceed with 
the following systems: 

⋅ “pasting” 

⋅ “vacuum” 

⋅ “high frequency” 

⋅ “overhead chain” 

The nailing aims to highly dry the hide and, at the same time, to iron it and stabilize its size. The 
leather is stretched on the loom through specific pliers, so that the surface is widened and the fibres 
are more stretched.  
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Unlike the drying carried in natural environmental conditions, the usage of specific plants and 
machineries assures constant, controllable and repeatable productive parameters guaranteeing a 
product with excellent quality features necessary for the further refining phase. The big management 
costs are repaid and industrially recognized from all tanneries that care to satisfy markets demands.  

In those mechanical processes, usually, tanning chemicals are not used. 

Mechanical equipments: drying systems provided with several engineering techniques (air spring, 
spring in rooms with forced hot air circulation, thermoplate bonding, vacuum intake, etc…)  
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TECHNOLOGICAL ASPECTS 

Process innovation: 

Drying systems efficiency 

POST-TANNING OPERATIONS 

Retanning, chrome 
fixation and 
neutralisation 

• To enhance exhaustion of post-tanning treatment agents and 
fixation of tanning agents in the leather 

• To reduce the salt content of spent liquors 

Dyeing • To enhance exhaustion of dyestuffs 

Fatliquoring • To enhance exhaustion of fatliquor 

 

Drying • To optimise mechanical dewatering prior to drying where possible 

Source: IPPC study of European Commission 2003 

 

 

MECHANICAL TECHNOLOGY 

 

SAMMYING AND SETTING OUT 

The main machinery and equipment producers improved the continuous process replacing, where 
possible, the use of alternative machineries working in two loading phases for each hide. 

In order to guarantee the drying and widening efficacy, some felt rollers with high pressure have 
been used, as well as spreading cylinders and electronic adjustment of the main functions.  

Then there is also some machinery where the hide can be sideways inserted, instead of frontward or 
backward.  

 

VACUUM DRIER 

The development of drying technology through vertical vacuum drove several companies to suggest 
more and more efficient solutions. Over the last years a lot of innovations and technologies led to 
excellent results concerning: 

⋅ Temperature uniformity on the entire plate surface 

⋅ Easy control and modulation of temperature during the processing 
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⋅ Productivity increase coming from high efficiency of thermic exchange  

⋅ Reduction of running times with subsequent energy conservation 

⋅ High reduction of energy consumption 

⋅ Flexibility of operative temperatures (from 35°C to 90°C) 

⋅ Easy cooling system 

Some specific automatic production lines have been created from the after-tanning to refining phase; 
these systems are quiet cheap and fast and have been integrated with vacuum, conditioning and 
staking plants. 

 

 

 

 

Environmental aspects: 
The vacuum dryers need a lot of electricity or combustible, if they use steam of hot water. 
Generally speaking, the drying systems have to take into consideration the effects coming from 
atmospheric emissions control through pulling down systems. 
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CHEMICAL TECHNOLOGY 

 

FATLIQUORS 

The fatliquors is mainly made up of oil with vegetable or animal origin. The adaptation of this oil 
needs the modification of some chemical and physical characteristics without deleting its features, so 
its specific triglyceride structure is kept. The objective to use some secondary raw material, by giving 
value to oils available on the market, is achieved just using what is not more suitable to the food 
sector. 

The oil processing has been studied in many Italian surveys and a series of plant design innovation 
has been produced in terms of reduction of effects on the environmental safety.  

Oil oxidation: the oxidized oils in the traditional way were made by insufflating air through the oil 
with high temperature and with a system guaranteeing a contact surface as big as possible. Up to 30 
years ago, the air coming from the contact with the oil was released into the atmosphere, mainly 
through scrubber or combustion. These solutions are characterized from high management costs as 
well as authorizations difficult to be obtained since their environmental impact. In a market where the 
oils have a more and more low added value, it has been necessary to find other solutions. Over the 
last 10 years, for this reason, new technologies have been optimized in order to guarantee high 
quality oxidative processes, for example through catalyzers or with semi-closed system of air 
recirculation or adding oxygen to air. These last technologies allowed reducing the quantity of 
necessary air to make an oxidized oil batch. In this way it is possible to respect the limits provided by 
the new environmental regulations that control the content of volatile organic compounds (VOCs) 
contained in the gas effluents.  

New fatliquor  typologies:  

Other innovations developed the usage of synthesis products, like: 

A) maleic esters in order to get a soft leather 

B) silicone oils in order to increase the impermeability of finished product 

C) Fatliquors synthesized starting from petrochemical sub-products (heavy oxo alcohols, heavy 
esters alcohols). 
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SYNTHETIC TANNINS 

Over the last 10 years, tanning sector requirements meant to have a lower formaldehyde and phenol 
level both in leathers and tanning products. It has been necessary to modify the recipes in order to 
better measure the molar relationships. Therefore, some control and measure equipments have been 
applied in order to comply with the recipes having a low weight error or volume sizing. In particular, 
several synthetic tannins producers implemented their plant with information control systems provided 
with DCS. From one side it allowed the automation of the entire chemical synthesis process, obtaining 
a simple production management, form the other side it required big recipes standardization. This led 
to a mind changing among the workers that nowadays are not forced anymore to know the product 
chemistry. 

 

NATURAL POLYMERS  

As well the Casein, natural milk protein, is a very important example of usage of secondary raw 
materials coming from a renewable origin not addressed to human consumption. The Casein is 
chemically treated in order to create uniform films and it is used in refining or as dispersing agent for 
pigments. 

Casein is used both in pre-coating and thermoplastic coating together with acrylic resins and 
polyurethanes in order to improve the adherence and reduce the hide adhesion to ironing systems. 

 



 

ITALIAN HIGH TECHNOLOGY OF TANNING  

52 technological seminars 

 

 



 53 

 

2.4. TECHNOLOGIES FROM CRUST TO FINISHED HIDE 
 
Mechanical operations: they aim to improve the leather appearance giving it the required 
characteristics in terms of colour, brightness, flexibility, firmness, etc…. These operations are carried 
out during the entire processing activity. The main mechanical operations are:  
 

STAKING, MILLING AND BUFFING PROCESSES 

The hide to be treated is enervated by pressing it between two supports with projecting parts and 
opposing daps, while during the milling some drums are used provided with internal projections. In 
some cases it is possible to carry out the “buffing” and, after that, it is necessary to proceed with a 
deep “brushing”. 
 
Staking: it is necessary in order to make soft the entire hide’s surface. The hides are stretched and 
stressed with violence, so that the hardened fibres can be stretched again and give the hide a 
softness characteristic.  
The most modern systems are the vibrating ones that operate continuously: the hide is placed on a 
rolling belt, it is quickly pressed by pistons with an alternate movement and the fibres are stretched. 
 
Milling: the hides rotates in drums with or without water or with some sawdust. The staking and the 
milling work through mechanical stress that increases the hide softness.   
 
Buffing: it makes uniform the leather surface by letting the hide passing on 2 cylinders, one of them 
provided with an abrasive surface. It is necessary a further dusting phase in order to remove the dust 
coming from the buffing. The dust is raised using an air blade created by brushing and then it is 
taken by an inhalation system. 
 
 
They are mainly mechanical processes where specific tanning auxiliaries are not used. 

Mechanical equipments: 
Stakers, buffing machines and milling drums.  
 
Environmental aspects: 
The buffing produces solid residuals (buffing dust) that have to be removed. 
 

 

FINISHING PROCESSES 

It can be considered the most delicate phase of ennoblement process, since the definitive appearance 
and manual part is set. 

In the finishing phase, several chemical substances are applied on the hide surface. These substances, 
after drying, produce a firm, elastic and transparent film. The finishing (also called “spraying”) is 
generally made of overlapping layers. 
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Generally speaking, this phase has an initial degreasing-impregnation process followed by 3 specific 
phases:  

⋅ Binding and Base coat, in order to create an anchorage surface 

⋅ Covering, in order to level the surface 

⋅ Polishing (size), in order to give brightness and touch 

 

There are also other refining operations like the “polishing” or “glazing jack”, the “pressing” and the 
“stamping”. The applied substances are made of organic or inorganic pigments (aniline colorants, 
titanium, iron, zinc oxides, etc…) binding agents that suspend the pigment (casein, nitrocellulose, 
synthetic resins) and auxiliary substances (lucids, plastifiers, colorants, thickeners, crosslinkers, solvents 
and diluents). 

In the specific case of nitrocellulose refining, it is necessary the presence of covering plasticizing 
mixtures (butyl phthalate and castor oil), paints with polyurethane base, solvents and diluents, among 
them acetates, glycol ethers, alcohols and ketones. 

The techniques used for applying the covering mixtures are the spray, buffer and curtain refining. The 
spray refining is the most spread one and uses an automatic system provided with compressed air 
guns (pneumatic guns) that “shoot” the paint on the hides placed on roller belts inside specific spray 
booths. 
 
Tanning chemicals: in this phase several products are applied, whose formulation is made of natural 
or synthetic origin. Generally speaking, polymeric resins, caseins, waxes, pigments and colorants are 
applied on the grain in order to give the required colour, cover the defects and give brightness, touch 
and other characteristics. 
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CHEMICAL TECHNOLOGY 

Specific chemical characteristics are linked to the necessity to obtain “effects” in line with the 
production of finished hide. Here below an example of formulation division: 

LEATHER FINISHING

BASE COAT

ISOLATION

SECOND HAND

TOP COAT

Wax and/or oil emulsions carnauba, polyethylene wax emulsion, natural and/or mineral oil/wax emulsion
Matting agents silica and/or caoline dispersion

Synthetic polymers acrylic, butadienic, polyurethanic, vinilic

Natural binder casein

Nitrocellulose water emulsion

Feeling agent silicon polymers or waxes (esters, amides…)
Pigment paste dispersions organic or inorganic pigments, wetting and dispersing agents, thickners, extenders

Refinishing dyes aniline without inorganic salts residue

Solvents butylglicol, DPM, PM, MPA

Crosslinkers Polyisocyanate, polyaziridine, polyurea, imides

Other  

 

 

TECHNOLOGICAL ASPECTS 

POST-TANNING OPERATIONS 

Applying a surface coat • To use roller coating  

• To use curtain coating 

• To use HVLP spray guns 

• To use airless spray guns  

Exception for all four above-mentioned techniques:   

- When very thin finishes are applied, e.g. on aniline and 
aniline-type leather 

 

 

ENVIRONMENTAL IMPACT 

The environmental impact issue during the refining phase is mainly related to chemical characteristics 
of used products (pigments, dispersing and binding agents). The main environmental issue concerns the 
control of volatile organic compounds (VOC). The main innovations concern the replacing of products 
with organic solvents-basis with products water-basis.  
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From the plant design point of view, the technological solutions focus on catching the VOC of used 
products, developing efficient aeration and absorption systems.  

 

 

 

 

Emissions into atmosphere 

In tanneries the most spread polluting substances are: hydrogen sulphide (H2S), volatile organic 
compounds (VOCs), ammonia (NH3) and dust. 
H2S is generated by acidification of sulphurs that are largely used in the liming bath. It is spread in 
tanneries, waste water and depuration plants. The hydrogen sulphide has a very low perceptive 
threshold (0,0081 ppm), so even low quantities in the atmosphere cause a strong and typical smell 
that lead to negative effects on human health (more or less if it exceeds 400 ppm). Its presence in 
tanneries is usually more than 5-10% of the limit provided by law. The pollution is higher during the 
summer season because of a bigger depuration activity in the waste water. H2S emission is one of 
the main problems in tanning in terms of “social acceptance”. 
 
By the way, the greater impact into the atmosphere is due to VOC. The volatile organic compounds 
come mainly from refining phase, especially from the spray refining and from the further drying, 
because of a large use of organic solvents that evaporates quickly (ketones, alcohols, glycols, 
acetates, toluene, etc…). Even if the perception of pollution due to VOC is lower than the one due to 
H2S, in the last years more attention has been focused on this issue, especially considering that many 
of these substances are cancerogenous. 
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Another typical emission in tanneries is ammonia, a gas with a strong smell and highly irritant. It can 
be originated in deliming and dyeing. 
 
A particular feature of atmospheric emissions in tanneries is the way they are released: besides the 
total emissions it is necessary to consider also the diffuse emissions. These are the emissions present in 
the workplace and in the external environment that cannot be directed and removed. They come 
mainly from tanks, drums, spray booths, drying tunnels, washing of spraying equipment, stocking 
warehouses. Even if there is some pulling down and inhalation plants, it is calculated that diffuse 
emissions are 40% of total air emissions. 
 

 

 

MECHANICAL TECHNOLOGY 

Mechanical systems: in the refining process several machineries are used, all of them technologically 
advanced (for example: spraying machines, stamping machines, polishing machines, etc…) 

 

STAKING MACHINE 

As for the staking machine, producers focused on operative flexibility, adjustment simplicity and 
production increase thanks to the extension of the operative area. 

In particular, we highlight the following aspects: 

⋅ Programmable adjustment of work thickness by PLC 

⋅ Hydraulic shock absorber of staking bench and top head 

⋅ Operative area extension 

⋅ Supplying of 3 working heads singularly and automatically adjustable. 

 

The machines are more and more flexible to specific hide characteristics, both for crust and finished 
hide and they can obtain very soft hides. 
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BUFFING MACHINE 

Machineries producers focused their efforts mainly on machineries adjustment, process control and 
buffing efficiency. 

In order to do that, machineries with the following characteristics have been produced: 

⋅ Particular inclination, specific for buffing hides with high thickness and/or treated with 
vegetable tanning 

⋅ Automatic devices for controlling the wear and tear of gummed roller, both right and left. The 
machine is provided with a screen showing the wear level and having other supplementary 
functions. 

⋅ Buffing roller with variable speed 

⋅ Water cooling system with closed system for buffing roller 

⋅ Special widening carpet provided with inhalation disks and hide stretching device 

 

 

There is also a version of machine provided with buffing belts instead of buffing cylinder. It operates 
on non uniform or very thick hides. The investment cost is higher than the one of the traditional 
machines. 

As for the dusting devices, the following characteristics have been developed: 

⋅ System with combined action of units with hydrocyclones and dust washing 

⋅ Presence of forth buffing and inhalation head in order to improve the grain cleanness 
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⋅ Depressor system for soft hides  

⋅ Permeable carpets allowing the passage of air in order to completely level the going-in hide 
and a homogeneous removal of dust from the entire surface 

⋅ Automatic centring of carpets 

⋅ Antistatic and anti-spark crossbars for safety reasons 

⋅ Not much noisy air intake system in order to control loud emissions when the hide passes under 
the head 

 

 

 

MILLING DRUMS 

In the past these machines were characterized by old drums not anymore suitable for operating with 
water. Nowadays, they are considered “conditioning machines” more and more technologically 
advanced. 

Several equipments have been applied to these machines in order to make them suitable for the 
following actions: 

⋅ Dusting 

⋅ Milling 

⋅ Conditioning (adjustment of humidity level) 

⋅ Application of chemicals like: degreasing, softeners, waterproofers, enliveners, fixatives, 
etc… (Usually applied by spraying). 
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Among the characteristics developed during the last years, we highlight:  

⋅ Management and control of humidity, temperature, clockwise and anticlockwise rotation times, 
breaks 

⋅ Software and registered data storage 

⋅ Dust extraction system 

⋅ Hide loading and unloading system integrated in the drum control system 

⋅ System of chemical injection allowing an uniform hide absorption 

Besides the wood version, there are also the stainless steel and polypropylene versions, widely 
spread thanks to the advantages brought to process control. 

 

ROLLER COATING MACHINE 

Over the last years, the technological innovations brought by mechanical and tanning producers to 
roller coating machines aimed to solve the main problems of this refining technology concerning all 
hide typologies, even the most soft and thin ones. 

Nowadays, it is possible to refine in reverse even entire hides, thin and soft, for furnishing and 
automotive sector. 

The main technological innovations distinguish for the following aspects: 

⋅ in reverse introducer for soft hides, allowing the continuous processing with more in line 
machines without the worker  

⋅ new design of hide transportation that can be automatically changed on the basis of hide 
typology  

⋅ automatic predisposition from synchro to reverse and vice versa without modifying the 
position of the coming out carpet 

⋅ mechanism of moving squeegees towards the cylinder assuring an uniform and continuous 
movement 

⋅ incised cylinders able to rotate quickly and guaranteeing an uniform spreading of chemicals 
on the hides 

Particular attention has been given also to modern devices for safety of mechanicals, rubber feeder, 
incised cylinder and in-going blade during sudden blocks due to a wrong hide supply. 
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SPRAYING BOOTH  

The main innovations characterizing spraying booths concern the control of chemicals losses. 

Developed and/or improved technologies: 

⋅ painting booth provided with different guns having different characteristics in order to satisfy 
any kind of painting with low consumption and environmental respect 

⋅ guns working at low pressure in order to reduce the over-spray saving some chemicals 

⋅ paint economizer controlling management costs of painting operation 

Also from an environmental point of view, some efficient systems for catching and pulling down the 
atmospheric polluting agents have been developed. 
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In the last years there are more air-less guns that use a high pressure spray as well as volumetric guns 
HVLP (High Volume - Low Pressure). They partially solve the overspray and losses problem, typical of 
traditional guns. 
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TUNNEL  

Drying tunnel producers have continuously looked for solution and technologies able to control the 
processing plant costs, the overall dimensions and treatment timing. 

There are electrical irradiation heating systems and systems using methane gas burner as well as 
steam systems.  

Concerning the electrical irradiation solution, we can underline the following aspects:  

⋅ lack of air input with further removal of dust and light hides stability on the conveyor 

⋅ constant and uniform temperature with reduction of equipment overall dimensions 

⋅ electrical device placed on machine border provided free from steam sources or other 
thermic fluid 

⋅ heat recovering system provided with exchanger of hot smokes coming from drying tunnel by 
previously heating the air that will be put into the tunnel 

An example of drying vertical tunnel: 
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Other significant technological innovations concerned the plant designs, assuring the control and 
adjustment of operative parameters sector by sector. 

There are also drying tunnel provided with chain conveyors in order to make different interventions 
on more hides in order to get the required humidity and temperature levels. 

Then, using modern sensors applied in the tunnel allowed to optimize the process by quantity and 
quality through an efficient system for monitoring humidity and temperature parameters. 
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PRESS 

The ironing rotary presses used into the refining department are more and more utilized from 
tanneries that want to offer to their customers’ products differentiated by: 

⋅ usage of several cylinders having an easy and fast selection 

⋅ electronic management able to use rollers with different diameters and to adjust the working 
speed 

⋅ possibility to increase or decrease the hide contact surface with the roller through particular 
positions of ironing roller, for example forward inclined compared to the counterpressure 
roller 

⋅ hide pre-heating through the contact of roller with further softening of refining products, 
improving and reducing the contact time of hide 

⋅ stretching carpet in order to make easier the hide input  

 

Concerning the platen presses, the producers focused on improving the respect of safety measures in 
order to protect workers’ health. Other characteristics are: 

⋅ higher closing and processing power  

⋅ electronic management and auto-analysis program 

⋅ steam/smoke inhalation device during the processing of wet hides 

⋅ easy and fast work together with worker’s comfort 
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SELECTION, MEASURING AND PACKING 

These are the final phases of leather production cycle. The “selection” is a delicate phase still 
assigned to human experience. The “measuring” is carried out through precise automatic systems; in 
this phase the final selection express its professionalism making control that guarantee product 
quality. At this point the hide is ready to be sent and become, in its turn, a starting point for countless 
“natural” products. 

 

MEASURING MACHINE 

The technological solution provided by measuring machines producers allowed using them not only for 
finished hide but also in controlling and identifying semi-finished products in the different phases of 
production process. 

In particular the following devices have been developed: 

⋅ Electronic measuring roller machines provided with a system able to survey the hide thickness. 
Thanks to the instant thickness survey, this machine can be used to control the quality of 
finished hides or for the crust pre-selection 

⋅ Measuring wheel systems placed directly on the input carpet or inside the machine, allowing 
an excellent measuring of soft hides during the pressing phase 

⋅ Measuring roller machines provided with motorized carpet that introduces the hides under the 
measuring rollers so that every kind of hide, including the soft ones, can be properly stretched 
on the input carpet 

⋅ High precision table measuring machines for reptile hide (snakes, crocodiles, …)  

⋅ Automatic systems stamping on the flesh the producer logo or a specific code, with the 
possibility to be installed on electronic measuring machines or stackers and cluster preparers. 
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2.5. AUTOMATION AND PROCESS MANAGEMENT  
 

Over the last years the development of automation, control and process management systems has 
been improved because of greater demand and attention from tanneries. 

Italian machineries producers focused on understanding customers’ requirements and finding the most 
efficient solution among the ones suggested by hardware/software automation, motion control and 
process management sectors. 

The quality of finished hide is strongly affected by natural characteristics of raw material as well as 
processing environment, temperature, humidity, times, etc… That has always been the main obstacle 
for spreading management processes that can be easily used from all tanneries. Every time that 
positive result have been achieved in automation and process management sector, it happened 
thanks to a tight cooperation between leather producers, technology suppliers and automation and 
control expert.  

Here below we present the most significant technologies, divided into 3 areas: 

1. Wet phase, drums and their automation 

2. Semi-finished hide handling 

3. Process control systems 

 

WET PHASE, DRUMS AND THEIR AUTOMATION  

Drum automation plant where it is possible to see in real time the status of each drum and its systems. 

New system for mixing and dosing water and products inside the drums. 

It is totally characterized by: 

1. Drums automation system of “Plc drums” iterations, of all alarms during processing phase and 
of water and chemicals dosing plant. 

2. Detailed supervision of entire plant 

3. Processing recipes editor with archive function 

4. Product warehouse with automatic unloading 

5. Costs allocation by orders or data archive 

6. Historical archive of all drums operations and working reports 
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7. Liquid chemicals dosage and weighing of solid chemicals  

8. Temperature control and adjustment 

 

Computer-based plant for stocking, dosing and mixing colorants and auxiliaries in order to produce 
refining baths. 

Main characteristics: 

1. precise computer-based dosage of each component (0,1g) 

2. possibility to carry out the automatic homogenization of components previously dosed through 
a specific mixer placed inside the dosage distributor  

3. possibility to prepare from 1 to maximum 150kg batches  

4. automatic labels sticking showing the dosed weight on each batch 

5. automatic moving of containers 

6. management and control of entire process through PC  
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SEMI-FINISHED HIDE HANDLING  

Universal stacker having the following characteristic: 

• Longitudinal stacking 

• Transversal stocking of hides on tower, table and pallet, both for jugs and entire hides 

• Precision and working speed 

• Compactness 

• Electronic control system with simple user interface 

• Absence of noise  

• Intrinsic safety system  

• Low maintenance  
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Double bundle preparer for whole hides and sides. The system, after stacking the required number of 
hides, is able to double bend them. 

This equipment is used after the measuring machine or the ironing press. The further operation is the 
cluster closing and it can be carried out by a sole worker more quickly than a machine does.  

The universal compact stacking machine is provided with: 

• New "TOUCH SCREEN" panel 

• Possibility to close the track of sliding trolley saving some space when it is not used 

• Transmission system with low noise emission 

 

 

Automatic de-stacking for hide handling and transporting: 

• Intake of hides from pallets moving them towards the refining lines 

• Backward integration of hide moving on air chain supplied with automatic loading and 
unloading 

 

Patented and continuous re-bending machines:  

• New module for bending big size hides to be stacked in pallets;  

• Uniform and constant bending of side layers on central part of hide; 



2.5. AUTOMATION AND PROCESS MANAGEMENT 

 

 71 

• Non-stop working cycle allowing to save time and human resources as well as guaranteeing a 
good quality; 

• Total automation and operative flexibility; 

• Synchronized loading and rotation devices for bending either a sole hide or a batch at a time; 

• Universal usage of each stacker and machine or interfacing with a carpet provided with a 
conveyor roller, since the possibility to be placed at any height of the working station. 

Small size loading machine for moving the hides from a bench to staking machine, spraying booth, 
press, etc…  

Stacker on longitudinal tower for better placing the hide with upper side and upright bone.  

 

 

PROCESS CONTROL SYSTEMS  

 

Thickness gauge for wet-blue hides, with the possibility to see the hide map on a screen provided 
with 7 wheel sensors. 

Automatic weighting device, very precise and that can be integrated with any production process. 
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2.6. ENVIRONMENTAL SUSTAINABILITY  
 
 
Considerations on environmental aspects 
Tanning sector is known for being among the industrial sectors having greater environmental impact. 
As already said in the previous chapters, leather processing uses a lot of water and chemicals that 
are afterwards released into the environment. The issue is even more emphasized due to fact that 
tanneries are located in specialized industrial districts. This high concentration in the same place 
causes a strong environmental pressure that affects mainly local inhabitants. Tanning is characterized 
from discontinuous processes, so the emissions coming out from different phases are usually short. In 
some cases the emissions release could not happen for long time, since different production cycles are 
carried out depending on market demands. 
 

RAW MATERIAL SELECTION 
Simple economic and ecologic factors have to drive towards a rational process organization, 
avoiding treating the raw material that cannot be process to finished hide (hide trimming, hair, flesh, 
not usable crust). 

Let’s take into consideration the weight of different rawhide parts, for example bovines (see chart 
below). At the end of process it is possible to notice that: 

• Not more than 40% of the raw weight will be processed into a finished hide; 

• Not more than 18% of raw weight will be processed into finished crust 

raw materialFINISHED 40%
CRUST; 36%

Hair; 4%

Flesh; 10%
Trimming; 10%

 
 
It is necessary to remember these conceptions and apply them in each tannery department, in 
particular in “wet” department where a good management has to be carried out in order to obtain 
an economically sustainable semi-finished hide and technically in line with market demands. 
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Each phase that makes up product processing from raw to finished stage, through pickled, wet-blue 
and crust uses specific technologies that have been developed on the basis of production needs. 

The below chart summarize the input/output flows giving a general balance of bovine hides tanned 
with chrome. 

 

       INPUT    OUTPUT 

 

Chemicals 

 

~ 500 kg 
 
➪  

 

Leather 

 
200 -250 kg 

   

        

        

  

 
➪  

      

     COD 230 – 250 kg  

     BOD ~ 100 kg   

Water  15 – 50 m³ ➪  Water   15 – 50 m³ SS ~ 150 kg   

     Chrome 5 – 6 kg  

     Sulphide ~ 10 kg   

  

 
 
➪  

      

Rawhide 1 t    Untanned Trimmings ~ 120 kg  

   
 

   Fleshings ~ 70 – 350 
kg  

  ➪   

 

Solid 
waste 

 
 
 
~ 450 – 730 kg 

Tanned Splits, Shavings, 
Trimmings 

~ 225 kg  

  

➪  

   Dyed / 
Finished 

Dust: ~ 2 kg  

 

Energy 

 
9.3 – 42 GJ 

    Trimmings ~ 30 kg  

  

 
 
➪     Sludge from 

treatment 
(~ 40 % dry 
matter content) 

~ 500 kg  

    
 

     

    
➪  

 

Air 

 
~ 40 kg 

 
Organic 
solvents 

 
 
 
 

 

Source: IPPC study of European Commission 2003 
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Inputs Product phases Processing phases Outputs 

 Raw material   
  Selection by families  

Energy  Desalting Salt, Odours 
  Trimming Trimmings 

Water 
Alkali 

Wetting Agents 
Surfactants 
Enzymes 
Biocides 

 Soaking 

COD, BOD, SS, DS 
Dung, blood 

Salts 
N-org 
AOX 

Emulsifiers, Surfactants 
Biocides 

Water 
Lime, Alkali, Sulphides 

Thioalcohols 
Surfactants 

 Liming 

Sulphides 
COD, BOD, SS, DS 

Proteins, hair 
Lime 

High pH 
N-org, N-NH4 

Biocides 
Hydrogen Sulphides 

NH3 
Odour 

  Hair regenaration Hair 
  Fleshing Fat, connective tissue, lime 

Water 
Ammonium salts 

Organic and Inorganic Acids 
CO2 

Enzymes 

 Deliming 

COD, BOD, SS, DS 
Excess bating agents 

N-NH4 
Sulphides 

Calcium Salts 

Water 
Surfactants 

Organic Solvents 
 Degreasing 

COD, BOD, SS 
Fat 

Surfactants 
NH3 
H2S 

Water 
Organic and Inorganic Acid 

Salts 
Fungicides 

 Pickling 

COD, BOD, SS, DS 
Salt 

Low pH 
H2S 

Acid fumes 
 Pickled   

Water 
Basifing salts 

Complexing agents 

 
Tanning 

COD, BOD, SS, DS 
Chrome 
Tannins 

  Pressing  
  Splitting Splits 
  Shearing Shavings 
 Wet-blue   

 



 

ITALIAN HIGH TECHNOLOGY OF TANNING  

76 Technological seminars 

 
Inputs Product phases Processing phases Outputs 

 Wet-blue   
Water 

Organic and Inorganic Acid 
Salts 

Fungicides 
Basifing salts 

Complexing agents 
Synthetics agents 

Synthetics-mineral based oils 
Sulphonated animal 

vegetable oil and fish oil 
Chlorinated organic 

compound 

 

Retanning 

COD, BOD, SS, DS 
Salt 

Low pH 
Chrome 
Tannins 

  Dyeing  
  Fatliquoring  
  Hang drying  
  Drying  
 Crust   
  Staking  

  Buffing 
Trimmings 

Dust 

Lacquers 
Auxiliaries 

 Coating 

COD, BOD, SS 
Organic solvents 

Heavy metals 
Auxiliaries 

Lacquers 
Auxiliaries 

 Spraying 

COD, BOD, SS 
Organic solvents 

Heavy metals 
Auxiliaries 

Aerosol 
  Dry drumming  
  Ironing  
  Polishing  
  Measuring  
 Finished product   

 

The necessity to replace some chemicals used in tanning is due to 2 environmental sustainability 
aspects: 

1) Ecologic: besides some intervention already mentioned in the previous paragraphs, like usage 
limitation and replacing of detergents (nonylphenol) with alternative products (ethoxylate 
alcohols), it has been necessary to intervene in the process without changing it radically 

2) Resources: the issue related to rational use of energetic and raw material resources involves 
different production chains. Tanning is based on primary resources’ utilization (water-energy) and 
raw material (chrome) that have to be reused in a sustainable way. 
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The chart below shows the main intervention lines used in chemicals replacing and suggested by a very 
articulated European study  

SUBSTANCE BAT SUBSTITUTE 

Biocides  • Products with the lowest environmental and toxicological impact, used at the 
lowest level possible e.g. sodium- or potassium-di-methyl-thiocarbamate 

Halogenated organic compounds • They can be substituted completely in almost every case. This includes 
substitution for soaking, degreasing, fatliquoring, dyeing agents and special 
post-tanning agents 
- Exception: the cleaning of Merino sheepskins 

Organic solvents 

(non-halogenated) 
 
The finishing process and the degreasing 
of sheepskins are the major areas of 
relevance. 

Finishing: 

• Aqueous-based finishing systems 
- Exception: if very high standards of topcoat resistance to wet-rubbing, wet-
flexing and perspiration are required 

• Low-organic solvent-based finishing systems 

• Low aromatic contents 
Sheepskin degreasing: 

• The use of one organic solvent and not mixtures, to facilitate possible re-use 
after distillation 

Surfactants      APEs such as NPEs • e.g. alcohol ethoxylates, where possible 

Complexing agents  EDTA and NTA • EDDS and MGDA, where possible 

Ammonium deliming agents • Partially with carbon dioxide and/or weak organic acids  

Tanning agents 

- Chromium 
- Syntans and resins 

 

• 20 – 35 % of the fresh chrome input can be substituted by recovered chrome  

• products with low formaldehyde, low phenol and low acrylic acid monomer 
content 

Dyestuffs • De-dusted or liquid dyestuffs 

• High-exhausting dyes containing low amounts of salt 

• Substitution of ammonia by auxiliaries such as dye penetrators 

• Substitution of halogenic dyes by vinyl sulphone reactive dyes 

Fatliquoring agents  • Free of agents building up AOX 
- Exception: waterproof leathers  

• Applied in organic solvent-free mixtures or, when not possible, low organic 
solvent mixtures 

• High-exhausting to reduce the COD as much as possible 

Finishing agents for topcoats, binders 
(resins) and cross-linking agents 

• Binders based on polymeric emulsions with low monomer content 

• Cadmium- and lead-free pigments and finishing systems 

Others:  
- Water repellent agents 
 
 
 
 
 
- Brominated and antimony-

containing flame retardant 

 

• Free of agents building up AOX 
- Exception: waterproof leathers 

• Applied in organic solvent-free mixtures or, when not possible, low organic 
solvent mixtures 

• Free of metal salts 
- Exception: waterproof leathers 

• Phosphate-based flame retardants 

source: IPPC study European Commission 2003 
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