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MANUFACTURE OF AN ORGANIC POLYMER CONTAINING SULPHUR 

 

 

INTRODUCTION 

This dossier defines the modif ications required at Oldbury to enable the manufacture of an organic polymer 

containing sulphur. 

The product is a solution in w ater, w ith a solids content of just under 50% w t/w t. 

The acidic form of the polymer is purchased as a raw  material as a 50% solution in w ater.  The process is 

operated at Oldbury to convert the acidic polymer (using sodium hydroxide solution) to the corresponding fully 

neutralized sodium salt version, w ith a pH of 10.5 – 11.5. 

 

Chemistry 

The reaction of the polymer w ith sodium hydroxide, a simple acid / base neutralization, proceeds as below : 

 

H-X  (polymer acid groups)  +  NaOH   2  NaX (polymer sodium salt)   +   H2O 

 

Sodium hydroxide solubility has a high solubility in w ater (50% solution has a solidif ication point of  12oC) so the 

neutralization can be completed using sodium hydroxide solution relatively easily.  

To produce one tonne of the f inal product requires the addition of 2.44kmol of sodium ions.  Sodium hydroxide 

solution w ith a concentration range of 25-50% w ill be used.   

Using 50% sodium hydroxide solution, ~195kg of solution w ould be needed. No stripping of w ater is required to 

achieve the required strength of the f inal polymer, so there is a signif icant saving in terms of energy input and 

cycle time compared to the other options.   

Even if 25% sodium hydroxide solution is used, the amount of w ater stripping is only 195kg/t.  This w ould require 

~121KWh of energy input as steam. 

 

Process Description 

The M100 reactor, a 1000-gallon Glass Lined Mild Steel agitated vessel, is checked prior to starting. 

One IBC of raw  material is charged to the M100 reactor via an air diaphragm pump P1004 from our w eigh scale 

loading / packing system as a heel before any mixing is applied.  

As an alternative the raw  material may be pumped from a storage tank. The bunded storage tank (bund capacity 

exceeds 110% of the tank capacity) has tanker off loading facilities and high-level instrument cut off.  

The agitator is then started and a further aliquot of raw  material is pumped into the reactor.  

The pump and charge line are then f lushed w ith a small quantity of demineralized w ater. 

25-50% Caustic solution (supplied in IBC’s) is charged to the reactor via the air diaphragm pump P1004 follow ed 

by a small quantity of f lush demin w ater. This takes the contents pH up to ~ 6.5.  

As an alternative the 25-50% sodium hydroxide solution may be pumped from a storage tank. The bunded storage 

tank (bund capacity exceeds 110% of the tank capacity) has tanker off loading facilities and high-level instrument 

cut off.  

The reactor jacket is left empty to allow  the heat of neutralisation to raise the contents temperature to ~ 45oC. 

To achieve the desired concentration it may be necessary to apply steam to the reactor jacket and raise the 

temperature of the reactor contents to its boiling point of ~ 102oC and collect the reflux in a glass lined mild steel 

receiver vessel.  

Steam is removed from the reactor jacket and cooling w ater applied to cool the contents dow n to <= 40oC. 

This is to ensure that w hen w e add the f inal aliquot of 25-50% Caustic from IBC’s via P1004 that the increase in 

pH up to 10-5 – 11.5 does not attack the glass lining. 

After the caustic has been added and the pump and line f lushed w ith demineralised w ater the reactor is put on 

recycle w ith its contents being pumped around the reactor via product pump (centrifugal) P105. 

A sample is taken and check to see if it is in the specif ication range for pH (10-5 – 11.5) and S.G. (>= 1.34). 

If  not in specif ication extra demineralised w ater or 25-50% Caustic can be added via P1004. 

Once in specif ication the reactor contents are packed out into IBC’s via P105 to our w eigh scales packing facility.  
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As an alternative an existing bunded bulk storage tank w ith high-level instrument cut off could be used for the 

product.  
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1.1. REACTION HAZARDS 

The neutralisation reaction is exothermic and estimated at 131kJ/kg of mixture  

The exotherm had an adiabatic temperature rise of 55°C and a maximum self -heat rate of 50°C/minute. 

Little to no non-condensible gas is associated w ith the exotherm. 

 

1.2. NOVEL EQUIPMENT/CHEMICALS 

The handling of the raw  material w ill be a new  and novel raw  material for the Oldbury site. There are no new  

issues w ith the use of sodium hydroxide solution since it is currently used on the site. Only existing equipment 

w ill be used for the process. 

 

1.3. MATERIALS OF CONSTRUCTION 

The existing glass lined reactor on the TPU-R is suitable for this process.  

All process pipew ork is polypropylene or PTFE lined mild steel. 

Service pipew ork is to be specif ied to the current site standards. 

 

IBCs of raw  material and product w ill be stored in a separate w arehouse or a contained area w hich has an 

impermeable f loor leading to site eff luent drains.   

It is considered that the handling of all materials in connection w ith this new  process on the Plant meets indicative 

BAT requirements. 
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1.4. BLOCK DIAGRAM 
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2. ENVIRONM ENTAL IMPACT 

 

The M100 reactor w ill vent to the existing A17 stack during the distillation phase.  

The distillation phase may result in trace amounts of ammonia being released to the A17 vent. These 

emissions are expected to be <3.4mg/m3 (less than the limit of detection). The ammonia derives from 

impurities in the raw  material. 

A new  limit of 5mg/m3 of ammonia is proposed for A17. H1 analysis of this emission demonstrates its triviality. 

 

 

 

2.1. DISCHARGES FROM NEW PROCESS 

 

Material S/L/G Rate Consent Limit Disposal Route 

Ammonia emission G 0.04kg/hr 

 

5mg/m
3
 NH3 

 

A17 

Reactor water washings 

 

 

L 

 

 

5.0te at end of 
campaign 

- Effluent Plant 

 

 

 

Vent A17:  Permit currently requires annual testing for amines (expressed as dimethylamine). How ever, the new  

process w ill introduce the potential release of ammonia from this vent. It is proposed that ammonia is tested on 

the f irst batch of every campaign until it has been proven that the release is minimal and then testing can be 

relaxed to an annual test. 

 

 

2.2. BPEO CONSIDERATIONS FOR NEW PROCESS 

Simple neutralisation process – insignif icant emissions to air. 

 

2.3. AIR IMPACTS – H1 ASSESSMENT 

A H1 assessment w as carried out to examine the effect of introducing an ammonia emission from Vent A17 

together w ith all other vents permitted to release ammonia. The releases w ere modelled using the maximum 

release rates allow ed in the Environmental Permit and proposing a 5mg/m3 limit for the new  release from Vent 

A17 (the locations of all these vents are show n on the plan in Appendix G). The assessment w as also carried 

out assuming that all vents w ere continuous to provide a w orst case scenario. 

 

 

Stack 

Number 

Height m Efflux 

velocity m/s 

Flow  rate 

m3/hr 

Continuous Permit Limit 

mg/m3 

A17 15 15 7510 Yes 5** 

A37 21 18 15000 Yes 15 

A39 14 11 1240 Yes 15 

A40 17 24 1500 Yes 15 

 

** = Proposed new  limit 

 

 

The H1 assessment gave a long term ground level concentration of ammonia at 0.7µg/m3 (0.4% of EAL) and a 

short term ground level concentration at 17.4µg/m3 (0.7% of EAL) w ith all vents in continuous operation.  
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Trigger levels for further assessment are normally set at 1% of the long term EAL and 10% of the short term 

EAL. The above values are w ell below  these levels.  

For these reasons it is therefore considered that ammonia emissions are trivial and no further assessment is 

required. 

 

 

 

Deposition from Air to Land 

 

At this time it is not possible to run Environment Agency Screening Reports but a report dated 31 August 2018 

is available and has been attached as Appendix F. From this screening report it can be seen that there is one 

SAC w ithin the 10km screening distance, namely Fens Pools (also a designated SSSI). This is 7.4km from the 

site and is highly unlikely to be affected by the low  levels of air emissions from the site. There are also another 

tw elve SSSI’s w ithin the 10km radius of the site, though none are closer than 5.3km from the site and none of 

them are likely to be affected by the emissions of ammonia from the site. There are also tw enty-tw o Local 
Nature Reserves w ithin 10km of the site, though none nearer than 3.3km from the site. None of these are likely 

to be affected by air emissions from the site 

It can also be seen from the EA Screening Report that there are f if teen Local Wildlife Sites (LWS) w ithin 5km 

of the site though many of them are outside of the 2km screening distance. The neares t LWS is the Titford 

Canal just to the East of the site. Much of the length of the Titford Canal is sheltered by a railw ay embankment, 

w hich may act as a protective barrier against any dispersing plume of ammonia. Given the low  level of 

emissions from the plant this canal is not thought to be at risk. 

 

Risk Assessment 

 

Solvay have undertaken a risk assessment follow ing the methodology set out in ‘Risk Assessments for Your 

Environmental Permit’ considering the Source-Pathw ay-Receptor model for the proposed process changes.  

Sources 

All of the raw  materials and the product are classif ied as Non-Hazardous to the Aquatic Environment. 

Pathways 

The off-site pathw ay analysis defines the routes that a release may take once off -site.  This includes releases to 

w ater, air and land. 

Releases to Surface Water: A release off site may occur follow ing failure of the containment systems around the 

site and potential contamination of the off -site w ater receptors. The extent of potential damage follow ing a release 

is largely dependent on the quantity released, the spill rate, the release duration and the amount of mixing/dilution 

that occurs.   

In the event of a major spill, it is likely that spilled product w ill f low  over the surface of the site and into the site’s 

tertiary containment system (storm w ater system) capacity 950m3.  In the event of the tertiary containment being 

inundated there is potential for the spill to overflow  into the Birmingham Canal. Spillages contained w ithin the 

tertiary containment system are treated at the on-site Eff luent Plant prior to discharge to the sew er system. Should 

a spillage be discharged from site w ithout treatment there is potential for it to reach the sew age treatment w orks 

and ultimately the River Tame. 

The site is provided w ith a comprehensive drainage and eff luent treatment system to collect, retain and treat the 
potential liquid w aste that may arise during normal operating conditions.  There are tw o types of drains onsite: 

open drain system (storm w ater) and closed drain system (eff luent). These systems act as tertiary containment. 

The eff luent system is provided for process w ater that is contaminated w ith chemicals from plants.  Eff luent w ater 

is pH treated at the Site Eff luent Treatment Plant (ETP) and then passes to the sew erage system.  During normal 

w eather, spills are expected to be contained w ithin the eff luent treatment system.  The outlet from the ETP can be 

isolated; the COD alarm w ill activate the shutdow n, but manual isolation is also possible. 

The storm w ater system (open drain system) is provided to collect large spillages of liquid or w ater w hich cannot 

be contained in a bund or kerbed area.  Storm w ater currently collects in the storm w ater lagoon (capacity 350 m3) 

next to the Eff luent Treatment Plant, is pumped to the Eff luent Treatment Plant for treatment, and then passes to 

the sew erage system. Water can be transferred from the lagoon to a storm w ater tank (600 m³). The total capacity 

of the storm w ater system, including the lagoon and storm w ater tank is 950 m³. In exceptionally heavy rainfall 

conditions how ever, the amount of storm w ater entering the lagoon can exceed the capacity of the Eff luent 

Treatment Plant to receive it.  In this instance storm w ater from the lagoon is pumped to a 600 m3 storm w ater 
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tank after pH adjustment (if  necessary).  If  the capacity of the lagoon and the storm w ater tank combined are 

exceeded, then w ater can overflow  from the tank to the canal via the storm w eir (at the w orst this is not expected 

for more than 5 days per year)   

In the event of a f ire, contaminated f irew ater may be released off -site.  The changes proposed in this variation are 

not considered to increase the likelihood of f ires on site and therefore this pathw ay is not examined further.  

Releases to Groundwater: The land w ithin a 1 km radius of Oldbury site is designated as a minor aquifer. This is 

a permeable layer capable of supporting w ater supplies at a local rather than strategic scale, and in some cases 

forms an important source of base f low  to rivers.  The site is not located w ithin a Total Catchment Source 

Protection Zone as classif ied by the Environment Agency. There are no licensed potable abstraction sites, 

although there are local licenses for industrial use. 

The majority of the site consists of concrete surfaces. Thus, the majority of releases are unlikely to permeate the 

soil and potentially contaminate the groundw ater. Unmade areas of site vulnerable to infiltration have been 

protected to ensure no contamination from overland f low . 

It is considered unlikely that groundw ater is contaminated by liquid spillages on site. 

Atmosphere:  

The H1 Assessment show s that releases of ammonia via the stack under normal conditions are negligible and 

therefore this pathw ay is not considered to lead to any environmental damage.  

Liquid releases of any of the new  materials on site are not expected to volatilise rapidly due to none of them 

having high vapour pressures.  

Releases to Land: The majority of the site consists of concrete surfaces. Unmade areas of site vulnerable to 

infiltration have been protected to ensure no contamination from overland f low . Thus, it is not considered likely 

that any releases on site w ill permeate the ground. 

Receptors 

From the Environment Agency Screening Report, it can be seen that there is one Special Area of Conservation 

(SAC) w ithin the 10km screening distance, namely Fens Pools (also a designated Site of Special Scientif ic 

Interest (SSSI)). This is 7.38km from the site and is highly unlikely to be affected by the low  levels of air emissions 

from the site. There are also another tw elve SSSI’s w ithin the 10km radius of the site, though none are closer than 

5.3km from the site and none of them are likely to be affected by the emissions of ammonia from the site. There 

are also tw enty-tw o Local Nature Reserves (LNR) w ithin 10km of the site, though none nearer than 3.3km from 

the site. None of these are likely to be affected by air emissions from the site 

It can also be seen from the Environment Agency Screening Report that there are f if teen Local Wildlife Sites 
(LWS) w ithin 5km of the site though many of them are outside of the 2km screening distance. The nearest LWS is 

the Titford Canal just to the East of the site. Much of the length of the Titford Canal is sheltered by a railw ay 

embankment, w hich may act as a protective barrier against any dispersing plume of ammonia. Given the low  level 

of emissions from the Plant (see H1 in Appendix A) this canal is not thought to be at risk. 

The only receptors likely to be affected by liquid releases on site are those in liquid continuity w ith the site. These 

are the Tipton Canal (vulnerable to stormw ater overflow  under exceptional storm conditions), Minw orth and 

Coleshill Sew age Treatment Works and the Oldbury Arm of the River Tame (not a classif ied environmental site) 

into w hich the Sew age Treatment Works discharges. 

Risk Analysis 

Raw material/Sodium hydroxide solution/Product: Liquid releases of the raw  materials or the product can 

occur from the M100 Reactor system, storage tanks, tankers, or from IBCs.  

IBCs of raw  material and product w ill be stored in a separate w arehouse or a contained area w hich has an 

impermeable f loor leading to site eff luent drains.   

Bulk storage tanks are contained w ithin a bund so that any release w ould be extremely unlikely to be directly 

discharged to the mains sew er or storm w ater drain under storage or operating conditions.  

How ever, tankers and IBCs are transported around the site.  It is possible that an incident could lead to a release 
of hazardous material. 

Any spillage w ill be diluted by the volume of storm w ater present in the site drainage systems.  The dilution occurs 

in tw o stages. 

i) Dilution by the volume of w ater encountered w hen the hazardous material moves through the site 

drains to the lagoon.  As an assumption this volume is taken as 1m3 

ii)  Dilution by the volume of w ater in the lagoon and storm w ater storage tank into the Eff luent 

Treatment Plant.  Overflow  w ill not occur until the spillage has been diluted w ith a volume of 350m3 

(lagoon) + 600m3 (storm w ater tank) = 950 m3. 
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Assuming loss of an tanker containing 25m3  raw  material and all safeguards failed, this w ould result in a 

concentration of 13.9kg/m3 at the outfall. This w ould have a major effect if  it overflow ed to the canal resulting in a 

MATTE. If released via the normal sew er system, due to the increased dilution at the Sew age Treatment Works 

less damage w ould be incurred. Nonetheless this dilution may not be suff icient to prevent impac t on the activated 

sludge at the Sew age Treatment Works.  How ever, it is not anticipated to be suff icient to lead to complete loss of 

the Sew age Treatment Works and a MATTE is unlikely to be caused.   

Smaller losses in the plant areas are more likely to be contained w ithin the plant. Even if material w as 

inadvertently pumped to the eff luent lagoon a spillage of >1m3 w ould be required before signif icant environmental 

damage to the canal w as caused. 

 

Prevention 

Inspection and maintenance regimes have been implemented for the existing M100 reactor and relevant storage 

tanks and bunds. 

The Plant is contained w ithin a building w hose drains lead to the site eff luent treatment plant. This reduces the risk 

of releasing leaks to the eff luent lagoon. 

Tankers are parked in dedicated loading/off loading bays. Tankers are chocked before operations.  

All the main reactor instrumentation, including high level alarm is relayed back to the Sattline control system. 

Vent gases from the reactor pass via a PTFE lined vent pipe through a condenser.   
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3. MATERIALS HANDLED 

3.1. RAW MATERIALS FOR NEW PROCESS 

Material Raw material  Sodium hydroxide 
solution 25-50% 

Physical form Liquid Liquid 

Supplied in ISO Container or IBC ISO Container or 
IBC 

Source Kemira, UK TBC 

Storage Required Tank 401 or IBC Tank or IBC 

Key Specifications Assay > 95% TBC 

 
 

 
  

Raw Material  Raw material   
25-50% NaOH 

solution 

Usage te/te of Product 0.8 0.2 

Usage te/annum 1920 480 

      

   

   
 

  

   

    

 

3.2. PRODUCTS FROM NEW PROCESS 

Material Product 

Physical form Liquid 

Sent out in ISO Tankers or IBCs 

 

Storage Required IBCs or Tank 6 

Production Rate 4.7te/bx 

2400te per annum at product maturity 
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3.3. EFFLUENTS FROM NEW PROCESS 

At the end of the campaign the reactor w ill have to be cleaned ready for the next process. This consists of a 

w ater w ash-out (5te). The w ater w ashings are sent to the site Eff luent plant. The volume of these w ashings are 

also insignif icant compared to the total aqueous eff luent discharged from site (approximately 1200m3/day). 

The aqueous w ash out at the end of the campaign w ill contain traces of Product (low  levels of COD) w hich w ill 

be effectively treated by Severn Trent’s Minw orth and Coleshill Waste Water Treatment Works w hich 

ultimately discharges into the River Tame w hich has not been classif ied as a Nature and Heritage site. 

 

 

 

3.4. INTERMEDIATES FROM NEW PROCESS 

No intermediates are generated from the new  process.  
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4. SITE SERVICES 

Utility requirements are detailed as follow s. Based on 6.8te batch size 

4.1. SERVICE USAGES FOR NEW PROCESS 

Service Required - Max Required - Average Available on Site? 

Instrument Air Misc: for Instruments 
only 

Estimated at 200m
3
 

per batch. 
Yes 

Cooling Water Up to 200kW during 

condensing/ 
disti l lation and cool 

to 40ºC  

Based on Electricity 
for Cooling tower 

pump and fan plus 
Nalco charge 

Yes 

Natural gas Not required - - 

Electricity Operation of reactor 

agitator plus misc 
plant items 

Estimated at 
45kW/hr average 

load through batch. 

Yes 

Steam Heating up tanks. 

Heating up reactor 
and disti l l ing 

Estimated at 

250kg/hr load 
through batch 

Yes 

Process Water Washes  

 

Estimated at 5m3 
per campaign 

 

Yes 
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5. MANAGEMENT SYSTEMS 

The Oldbury site is an Upper Tier COMAH site and as such is required to submit a COMAH Report detailing the 
HSE arrangements on site. The site is accredited to ISO 14001. 

 

The site also has an Accident Prevention and Management Plan (also detailed in the HSE Manual and provided 

as part of the original Application). This overall plan w ill not be changed by any of the amendments proposed 

w ithin this Variation Application, though local procedures w ill be implemented to control the handling of the new  

chemicals involved and the operations being carried out. 

 

The area of the site is unaffected by the changes in this application and therefore an amended Site Condition 

Report is not required. How ever, the new  chemicals being introduced w ill be added to the list of chemicals 

handled on site and requiring testing for as part of the site closure plan. 

 

There are no signif icant changes to odours released from site, nor to noise and vibration levels and therefore no 

additional assessments are required. 
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APPENDIX A – PHYSICAL PROPERTY FILES 

 

Material  Physical 

Phase 

Melting Point 

(°C) 

Boiling Point 

(°C) 

Flash Point  

(°C) 

Density 

(kg/m3) 

Raw material Liquid 0 104 93 1320 

Sodium 
hydroxide 

solution 

Liquid  12 143 No data 1525 

Product Liquid −28 No data 69 1300-1400 

  

 

 

 

APPENDIX B – ENVIRONMENTAL / HEALTH PROPERTIES 

 

Material Description Health Hazards Environmental Hazards Control Technique 

Raw material 

Prolonged exposure may 

cause irritation to eyes 
and skin 

Not classif ied as 

dangerous for the 
environment 

 

Only material suitable for 

this reaction. 

Contained systems. 

Sodium hydroxide solution 

Causes severe skin burns 

and eye damage 

Mild w ater pollutant. 

Harmful to f ishes 

Only material suitable for 

this reaction. 

Contained systems. 

Product 

Not classif ied as 

hazardous to health 

No environmental hazard 

identif ied 

Only material suitable for 

this reaction. 

Contained systems. 
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APPENDIX C – ENVIRONMENT AGENCY SCREENING REPORT 
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APPENDIX D – SITE EMISSIONS PLAN 
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APPENDIX E – COMMERCIAL CONFIDENTIALITY 

 

COMMERCIAL CONFIDENTIALITY CLAIM 
 

Solvay claim: 

 

Solvay wish to claim commercial confidentiality because these documents contain a great 

deal of information which would be invaluable to Solvay’s competitors.  

 

Knowledge of the details contained in the application will allow competitor companies to 

have extensive knowledge of Solvay’s processes and operations. This knowledge will give 

competitor companies a commercial advantage. These products are high value products 

where the process technology has been developed in house by Solvay and is unique to 

Solvay. 

 

General disclosure of the information will reduce Solvay’s commercial advantage. The 

technical and operational details will allow insight into Solvay’s activities which have taken 

many years and much financial investment to establish. 

 

Solvay does not hold process patents on this technology. We do not normally hold process 

patents as they are very difficult to enforce, especially in certain countries, and tend to 

disclose the very information that we are seeking to protect. Therefore, the only protection 

that Solvay has is to keep the process technology confidential and out of the public domain.  
 

Exact estimates of the affect of disclosure of this information is not possible. The Oldbury 

site has a multi-million pound turnover.  
 

It is reasonable to limit disclosure of this information to protect Solvay’s commercial 

position. Disclosure of Solvay’s confidential process information would give great 

assistance to potential overseas competitors for these products, and so would damage 

Solvay’s long-term commercial interests. This in turn could be damaging to employment in 

the UK, and potentially for tax revenues here. 
 

Solvay’s claim for commercial confidentiality has been limited to the minimum necessary to 

protect the company’s commercial interests. 
 


