
U4Lead: Revolutionising Lead 

Desulphurisation: 

From existing process to high-margin 

opportunity 

In the next 10 minutes we’ll explore STC’s patented U4Lead process: 

we'll reveal how this innovation transforms traditional lead paste desulphurisation, delivering 

remarkable advantages for your operations. 

We will show how an existing process can be transformed into a highly profitable one and how a 

simple retrofit can revolutionize your existing facilities.

Giorgio La Sala

Alberto Bergamaschini



Paste Desulphurization: the advantages
The main benefits of the paste desulphurization process in a battery recycling plant are the following:



The Traditional Chemistry 

The chemistry of the traditional desulphurization is relatively simple and consists in the reaction between an alkali chemical (Na2CO3 

or NaOH) and the lead sulphate (PbSO4) that is converted into Lead carbonate (PbCO3) or lead hydroxide Pb(OH)2.

The simplified overall reactions involved are the following:

   PbSO4+Na2CO3   →   PbCO3 + Na2SO4

PbSO4+2NaOH   →    Pb(OH)2+ Na2SO4

The sodium sulphate solution Na2SO4 obtained as by product from the reaction, after a purification step (necessary to remove the 

contamination from heavy metals), can be crystallized to produce pure sodium sulphate that can be sold to detergent, glass, textile 

and paper industries.

     1 kg of Sodium Carbonate               1,34 kg of Sodium Sulphate

     1 kg of Sodium Hydroxide                1,77 kg of Sodium Sulphate



The Equipment Involved 

The equipment required for the desulphurization process consists of stirred reactors, pumps, Na2CO3 dosing system, filter press. 

Generally, the sodium sulphate solution is afterwards crystallized in a crystallization unit. 



The Equipment Involved 

Na2CO3 dosing system Stirred reactors Filter Press



Problems with Traditional Desulphurization

The main issues related to the traditional desulphurization process are:

1. The demand for sodium sulphate, one of the main filler components used in washing powder production, has 

become weaker with the advent of liquid detergents and the sale price has consequently decreased.

2. The quality of the available sodium carbonate (which normally contains chlorides) imposes the use of special 

construction materials like AISI 904L or DUPLEX for heat exchanger and crystallizers in order to avoid the corrosion 

problems caused at high temperature in presence of chlorides. 

3. The cost of the chemicals increased a lot during recent years (NaOH is a by-product of the chloro-alkali process and 

with the reduction of chlorine uses the cost of caustic soda in certain countries increased) thus making the overall 

process more expensive.

4. The sodium sulphate solution requires a further expensive purification step to remove dissolved Heavy Metals 



U4Lead Patented Process by STC

…and it is about to be granted in many more Nations around the World!



U4Lead Innovative Process 

STC has developed and patented an innovative desulphurization process in order to overcome the problems of the chemicals 

cost/quality and the relatively poor market for sodium sulphate, ensuring at the same time all the advantages of the 

desulphurization process.

The U4Lead process by STC uses an amino compound, namely Urea, as chemical for the desulphurization of paste and 

electrolyte neutralization process.

The simplified reaction can be summarized as follows:

CO(NH2)2 + PbSO4+2H2O → PbCO3 + (NH4)2SO4

As by product, pure Ammonium Sulphate is obtained: this chemical has a very good market and can be sold in liquid form or in 

crystals as fertilizer for agriculture.

      1 kg of Urea              2,2 kg of Ammonium Sulphate  



Key Advantages of U4Lead Process

All the advantages of the traditional desulphurization are maintained and furtherly improved and in particular:

• The process is faster than using Na2CO3 thus allowing a reduction of reactors volume or higher efficiency

• The desulphurization level obtained is higher than the traditional process (0,3-0,5% of remaining Sulphur)

• Further reduction of slag generation (only 5-6% on Pb produced!) and associated lead losses are achieved

• Further reduction of Iron usage in the charge for Rotary Furnaces

• UREA is normally cheaper than other reagents and is worldwide largely available

• The by-product obtained is ammonium sulphate that could be used and sold  as fertilizer in liquid or crystals form: the selling 

price is much higher than sodium sulphate

• UREA does not involve any environmental, pollution and safety problems for workers during transport, storage and handling

• Ammonium Sulphate is already produced and sold by other lead production companies (e.g. Teck, East Penn)

• Ammonium Sulphate has a very low affinity with Lead, Nichel, Arsenic and other heavy metals so there is no need for 

purification step

• Ammonium Sulphate may be crystallized and sold as solid fertilizer but it can also be sold in liquid form for fertigation 

applications, thus avoiding the cost associated with crystallization unit



Ammonium Sulphate Usage



Financial Model & Feasibility Assessment

A dedicated calculation model is available to assess the feasibility of the proposed process, including OPEX and CAPEX estimation, as well as ROI 
evaluation.  An example referred to a plant processing 40.000 ton/year of batteries with an existing traditional desulphurization process: 



Financial Model & Feasibility Assessment



Financial Model & Feasibility Assessment



Retrofit with the U4Lead Process



The New Equipment:



Retrofit Implementation Guide

Preliminary Analysis

Assessment of existing plant compatibility. Identification of modification 
requirements.

Infrastructure Modifications

Integration of U4Lead system. Adaptation of current equipment.

Staff Training

Safety protocols education. Process management training.

System Launch

Staged implementation. Performance monitoring.



Few words about STC 

STC is an Italian EPCM (Engineering Procurement & Construction Management) company which designs and supplies turnkey plants and a 
complete range of equipment for the recovery of lead, polypropylene, PE and other materials from exhausted lead batteries as well as any 
needed additional service/upgrading for existing plants.



Smart Engineering for Smarter Clients

STC recently launched  a new Global Strategy to support our clients worldwide:

Engineering and process design by STC
Local fabrication and procurement by Clients.

This strategy preserves the excellence of our proprietary process know-how while 
allowing our partners to:

- Reduce overall investment costs, avoiding high international transport expenses
- Stimulate local economy by involving national contractors and suppliers
- Speed up implementation thanks to quicker availability of manpower and materials
- Ensure faster access to spare parts and local technical support, minimizing downtime    
  (while STC remains ready to provide immediate assistance and remote support)
- Increase engagement and ownership of the project on the client’s side

We remain fully available to supply turnkey solutions when required, but we 
have seen that this modular and collaborative approach is often the most 
effective way forward – especially for revamping, modernization and cost-
sensitive projects.  We’re excited to bring this model to life in new regions 
and with new partners.



STC: Your Ideal Implementation Partner

Success Guarantee

Measurable results and guaranteed performance

Expert Team Availability

Engineers, chemists, metallurgists and specialized technicians 

Comprehensive Services

Consulting, design, engineering, supply, installation, training,

implementation, technical support, spare parts services



Take Action Today!

Contact Us

Schedule your free consultation

Plant Analysis

Get your personalised assessment

Implementation Plan

Receive your retrofit roadmap

Transformation

Enjoy improved efficiency and 

profitability



Thank you to our Clients: 



Thank you for your attention

  

 Contact Us:

STC S.r.l.
info@stcitaly.com

+39 0831 738018
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