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Executive Summary 

Wastewater resulting from local tannery industries in West Bank is contaminated with 

heavy metals and other organics and inorganics chemicals that are released from subsequent 

processing of the raw materials with various chemical inputs. The existing 13 tanneries, located in 

Hebron and Nablus cities, discharges their wastewater into local environment or sewer system and 

hence they are facing legislative analysis and are struggling to resolve the associated 

environmental issues. Chromium is the one of the suspected heavy metals for impacting 

environment and public health. Leather tanning process releases wastewater contaminated with 

Cr(III). The owners are now obligated by the Israelis to send their Cr contaminated precipitated 

solid waste to an "Israeli" company and are paying high cost for waste handling and disposal. This 

research project characterized released wastewater, tested its treatment and investigated potential 

cleaner production options for minimizing waste generation and pollution loads.  

The findings indicate that there are no significant observable concentrations of toxic 

hexavalent in the wastewater from leather tanning and no noticeable transformation of non-toxic 

trivalent chromium into toxic hexavalent chromium under normal surrounding conditions. The 

current chromium tanning process efficiency is classified as low to medium. The relative volumes 

of wastewater from the local tanneries is much lower than that from tanneries worldwide leading 

to high concentrations of pollutants. The available wastewater treatment approaches (e.g. 

adsorption) are technically feasible. These findings led to the recommendations of implementing 

cleaner production efforts focusing on the improvement of operating conditions of tanning process 

for increasing process efficiency, supporting the implementation of the non-hazardous 

classification of tanning liquor. The future research focus must be shifted from investigating 

wastewater treatment options to investigating the feasibility of recycling of the solid waste. 
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Introduction 

Wastewater released from tanneries and other local inorganic chemical industries is 

contaminated with heavy metals that are suspectable to be classified as a hazardous waste. There 

are 13 tanneries located in Hebron and Nablus cities that discharges their wastewater into local 

environment or sewer system. The tanning step in leather manufacturing processes releases 

wastewater contaminated with trivalent chromium. Uncontrolled disposal of chromium (Cr) 

contaminated wastes (solid or liquid) may lead to environmental hazard and pollution of 

groundwater with Cr. The discharge of such wastewater into the municipal networks can lead to 

disturbance and technical problems in the wastewater treatment plants. When the released trivalent 

chromium become in contact with oxidizing agents possibly occurs in other industrial streams of 

wastewater (e.g. manganese oxides and hydrogen peroxide), it may be, hypothetically, converted 

to hexavalent chromium. The potential hazardous characteristics of industrial wastewater 

contaminated with heavy metals have been discussed and addresses in legislative documents and 

policies.  

Various research efforts have been attempted to effectively treat the wastewater prior to 

discharge. A previous recovery and recycling of chromium that was based on the precipitation of 

Cr by mixing with lime and then regeneration of the precipitated solids, for recycling to the tanning 

strep, by dissolution in a solution of sulfuric acid had been terminated due to the banning of sulfuric 

acid because of security measures. This led to occasional disruption of the production in Hebron. 

The Palestinian landfill (Almenia) cannot accept the disposal of the solid waste containing 

precipitated Cr without sufficient scientific and legislative work. The precipitate is currently sent 

to an "Israeli" company and is associated with a high waste disposal charges paid by the Palestinian 

leather companies. This issue demanded a research on the detection and identification of the 

wastewater as well as the practical treatment and/or minimization of the wastewater amounts and 

concentration in the released wastewater. Upon starting this project, there was a need for answering 

several research questions that may assist in resolving this issue: These included mainly (1) 

investigating the characteristics and quantities of industrial wastewater streams and wastewater 

treatment options, and (2) identifying feasible cleaner production (CP) options in the leather 

industry.  
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Sample Results: Analysis of general wastewater characteristics from various processes of goat 

skin tanning processing. 

 

Conclusions 

1. No significant concentrations of toxic hexavalent chromium are observable in the 

wastewater from leather tanning and no noticeable transformation of non-toxic trivalent 

chromium into toxic hexavalent chromium under normal surrounding conditions is 

observable.  

2. The relative volumes of wastewater from the local tanneries is much lower than that from 

tanneries worldwide, however, its characteristics is associated with high concatenations 

of solids (in terms of TS, TDS, SS), chlorides, ammonia, chromium and other organics (in 

terms of COD). Some of them exceed the permissible limits. Wastewater form liming 

process has the highest COD and the highest pH value. The released wastewater contains 
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no ammonia before deliming.  Ammonia concentration increases while proceeding from 

tanning to retaining.    

3. The current chromium tanning process efficiency is classified as low to medium. This 

issue requests directing efforts towards the cleaner production options focusing on the 

improvement of operating conditions for increasing efficiency.   

4. Wastewater treatment approaches are technically feasible. These include adsorption and 

implementing the concept of treating waste by waste, as confirmed in the current and 

previous research activities of the project team.  

Recommendations 

1. Supporting the implementation of the non-hazardous classification of tanning liquor, as 

adopted by EQA in the official Palestinian Hazardous Waste List, developed previously by 

one of the project team, and as categorized in the European Waste Catalogue.  

5. Ensuring full segregation of the wastewater stream from tanning process from other 

wastewater streams and possible controlled mixing of selected alkaline streams with acidic 

streams in an equalization tank to level out pH and minimize hazardous characteristics of 

corrosivity.  

6. The most feasible/urgent cleaner production efforts must focus on the improvement of 

operating conditions of tanning process for increasing process efficiency (better exhaustion 

and uptake of chromium).  Additional focus is required for the high COD contents in the 

discharges from beamhouse operations, and for responding to the sulfide content from 

unhearing process. This also requires performing experimental studies to investigate the 

technical feasibility and the impacts of process modifications on the quality of the produced 

leather.  

2. Developing and implementing a production management protocol that promotes cleaner 

production strategies through focusing on manipulating, monitoring and documenting the 

operating conditions in the tanning step which assist in optimizing the process efficiency (i.e. 

maximum chromium uptake in the tanning step). A better approach for pH control must be 

developed.  

3. The future research focus must be shifted from investigating wastewater treatment options to 

investigating the feasibility of recycling of the solid waste. 
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