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1.0 EXECUTIVE SUMMARY 
 

It is important from a health, safety and environmental perspective to note that the 
opportunity discussed in this report includes operations that Blended Products already carry 
out and represents an overall environmental improvement to current ammonia lifecycle.  
 
Blended products have been filling and supplying packaged ammonia for 15 years and at the 
beginning of February 2019 they acquired a company called Agricultural Anhydrous 
Ammonia. This company has been collecting waste ammonia from industrial refrigeration 
units as an approved disposal contractor for almost 4 decades, without incident.  Currently, 
the waste ammonia is sent in 18 tonne IsoTanks for incineration at a facility in the south of 
England.   The volumes are in the region of 3 tanker loads per annum.
 
The handling requirements at the incineration facility are due to change which will have an 
impact on Blended Products operations at Elsham Wold Industrial Estate.  This will require 
the decanting of waste ammonia into approximately 33 x 530kg drums leading to increased 
manual interventions, an increased potential for release and additional environmental burden 
due to the requirement for increased truck movements between Elsham and the incineration 
company.  All of the additional risks can be managed safely and this would remain an option 
if the opportunity outlined in this document is refused.  
 
Blended Products have discussed a scheme with GSA Environmental which would improve 
the entire operation by recovering clean ammonia from the waste, essentially by using 
evaporation and condensation.  This would allow the ammonia to be recycled, improving the 
environmental footprint.  Although the remaining concentrated waste would still need to be 
sent for incineration, this would be in a greatly reduced volume, again providing an 
environmental benefit as the number of lorry movements would be reduced from present. 
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2.0 PROJECT BACKGROUND 

Blended Products 

Blended Products was formed in October 2003 and in the following years has gained the 
reputation of being a reliable and safe specialist UK gas supplier.    

It is a private company, owned by the third generation of a family that has been operating in 
the storage and handling of gases since the 1960’s. 

Blended Products began as a supplier of Anhydrous Ammonia, supplying packages ranging 
from 18-ton tankers, to 530kg drums and 56kg cylinders.  All of which are distributed from the 
company’s North Lincolnshire base at Elsham Wold Industrial Estate. 

In 2004 the company expended operations into other gases and Nitrous Oxide Supplies 
added as a brand, operating from the same base; the sole purpose being to distribute and 
refill Nitrous Oxide cylinders.  This brand has grown and now supplies thousands of cylinders 
to customers within the UK and across Europe each year.  It also distributes associated 
products such as sulphur dioxide and carbon dioxide and is the only brand to cater for all the 
various industrial users. 

In late 2013 a brand new Ammonia filling plant was commissioned at Elsham and in 2016 a 
neighbouring site was acquired to help maintain growing operations in a safe manner. 

Decanting operations via 18 tonne tankers into bulk storage to allow the packing of smaller 
drums and cylinders takes place at Elsham and so the proposed treatment of waste 
ammonia, and indeed the decanting of waste into drums if the proposal is rejected is not new 
or unusual processes for Blended Products and their personnel. 

 

 
The newly installed ammonia filling plant has allowed Blended Products to win longer term and 
larger contracts with blue chip international gas companies such as Air Products and Air Liquide. 
This increase in production has led to the creation of eight additional full time operations jobs, 
increasing the original team of three operators to eleven.  All of these roles come from within the 
North and North East Lincolnshire areas. 
 
As well as the consolidation of these full-time roles, Blended Products have been able to sponsor 
two apprenticeships, the first of which graduated from that scheme into a full-time contracted role in
 November 2018 with the strong expectation that the second apprentice will do the same in 
September 2019 and with more apprenticeships to come.  
 
With approval this new project will ultimately lead to a stable, increased financial position, leading 
to an increased number of jobs for the local area. 

Doc No: GSAE-M1052-PM-RE-001 r1 Page 4 of 12 © GSAE Ltd. 2019 



   
    

GSA Environmental Limited 

GSA Environmental (GSAe) GSAe is an engineering consultancy with strong front end 
engineering design, project management, and process safety consultancy capabilities.  We 
have multi-disciplined and extensive expertise across the range of industry sectors including 
oil & gas processing and refining, petrochemicals and renewables.   

Formed as an independent company from a previously existing consultancy in October 2003, 
GSAe also owns specialist IP in an environmental technology recovering heavy metals from 
refinery residues, power station ash and spent catalysts.  Supporting this IP GSAe 
undertakes research and development at it’s own laboratory facility in Lincoln, undertakes 
process development projects and has operated their own process plant in Harwich using 
this technology.  The process requires the use of ammonia and/or ammonia products at a 
range of different strengths, including anhydrous ammonia.   

The cross-industry experience provided by GSAe which includes cryogenic production of 
liquid gases, storage, handling and use of such materials, and the health and safety aspects 
of operating plants, makes GSAe well suited to support Blended Products in this venture. 

 

It is anticipated that, pursuant to approval, GSAe will continue to advise Blended Products 
through the project implementation. 

Personnel 

This report has been prepared by Mr Michael Grimley, and reviewed by Mr Mike Smith.  CV’s 
of whom have been attached in Appendix 1. 

Michael is a Chemical Engineer and has 22 years of post-graduate experience.  Graduating 
at Loughborough University in 1997, Michael was recruited to work at BP chemical for a local 
engineering consultancy.  He has worked across all industries on a range of projects for 
companies including ConocoPhillips, Total, Petroplus, PDVSA, GSK, PALL, Genzyme, 
Chemring Countermeasures, MW Kellogg, British Steel/Corus/Tata and Azovintex.  In that 
time, he indertook and completed an MSC in Pharmaceutical Engineering at the University of 
Manchester.  In real terms this allows a good cross-industry view on project development and 
problem solving. 

Currently the Managing Director of GSA Environmental, Michael has worked in senior 
positions on projects using cryogenic gas processing for nitrogen and ammonia systems, 
ammonia storage, vapour recovery and evaporation/liquefaction systems.  

Professionally, he is a Fellow of both the Institution of Chemical Engineers and the Energy 
Institute; he and sits on the EI membership committee, undertakes membership interviews for 
both the EI and IChemE and is an approved IChemE Hazop leader. 
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Mike is a Chemical Engineer who has 34 years’ experience working across the process 
industries.  Graduating with an MEng in Chemical engineering in 1985, Mike then worked as 
a technical engineer at BP Chemicals before moving into an operations role for Contract 
Chemicals.   

Mike then formed and ran a successful engineering consultancy based in North Lincolnshire 
in 1989.  Offering a range of process engineering led services, this grew from two engineers 
to a thriving medium sized company of around 70 before being sold.  In that time, Mike 
worked on many projects across many industries both in the UK and internationally; being 
responsible for the overall technical delivery and quality of company output. 

Latterly, Mike has worked in the Middle East as a senior risk engineer for AIG before 
returning to the UK where he now works as a consultant specialising in process engineering 
and process safety.      

   
 
  

Mike Smith 
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3.0 BLENDED PRODUCTS SITE 

Blended products site is based at Elsham Wolds Industrial estate 

 

 

 

 

  

N 
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Elsham Wold Industrial Estate contains a diverse spread of light industries such as Blended 
Products (specialist gases), Pipers Crisps (food), Lincoln & York (drinks) and Bemis (plastic 
packaging).  There are good road links to major arterial roads via the A15 dual carriage way. 

The prevailing wind blows West to East. 

The site occupies an area of approximately 5,600 m2 in the middle of the western edge of the 
industrial area which sits above the A15. 

The operations at Blended Products currently require the manual filling of drums, cylinders 
and bottles.  Lorries are driven onto site, and parked in the offloading bay to the south west of 
the plot.  Appropriate connections are made depending on the product and filling operations 
commence.  At present, drums are filled outside directly from an IsoTank; cylinders are then 
filled from drums as required.  The drums are placed in a drum holding point on the outside of 
the main building; the product is piped into the building and filling controlled into the final 
containers.    

On inspection, the site is well maintained, private and would appear to promote good 
housekeeping and safe systems of work.  Access to site is controlled, with visitors and 
deliveries requiring a site contact in order to gain access. 

Outside operational areas are hard standing, with drainage and kerbing to contain spillages.  
Hazards are well signposted.   

There is adequate space for existing operations and the proposal would not significantly 
increase congestion at site; or impact on the available space. 
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4.0 DEVELOPMENT 
 

Existing operations will be extended to clean the waste ammonia for re-use.  This will require 
a refrigeration/compression system to be installed that can be connected to the waste tanker 
and to a receiving tank.  This will be an automatically controlled skid mounted unit that would 
require no intervention once connections have been made and tested.  Concentrated waste 
will continue to be incinerated but in smaller batches.  
  
Blended products have been dealing with Anhydrous ammonia for a number of years.  
Anhydrous ammonia can form a flammable gas within a certain gas/air mix if released, it is 
corrosive to the skin and eyes and can be toxic if inhaled.  The material safety data sheet 
(MSDS) is included in Appendix 2.  It is transported under pressure as a liquid.   
  
The essential driving force for the process is evaporation with the ‘clean’ vapour leaving 
behind a concentrating liquid.  This can be achieved using changes in temperature and/or 
pressure and relies on the difference in partial pressure between the liquid and gaseous 
ammonia.  As the pressure in the road car (IsoTank) reduces, the liquid will effectively begin 
to boil and a portion will evaporate until the pressure in the vapour balances with the vapour 
pressure of the ammonia. 

 
 
This is what occurs in any gas that is stored as a liquid in tanks or cylinders and then used as 
a gas.  Most commonly this would be experienced in BBQ propane/butane in the home, or 
for nitrogen or carbon dioxide industrially.   
 
The will occur, if the temperature and pressure allow, until the feed tank is empty of liquid 
and full of vapour. 
 
Blended products intention is to allow a portion of the liquid to evaporate, controlled at the 
correct pressure and temperature to allow only ammonia to vaporise.  This vapour will then 
be recompressed to a liquid and fed into a storage vessel such as a fixed tank from which 
drums could be filled or an IsoTank.   
 
At this time it is most likely that this will be an IsoTank although Blended Products have yet to 
decide.  The benefit of using an IsoTank is that can be directly used to transport the cleaned 
ammonia to clients and reduces the amount of interventions. 
 
The only difference between this proposition and current operations is that the liquid will be 
allowed to evaporate out of the road car rather than a liquid being fed into drums.  Current 
operations allow ammonia vapour to pass back from the drums into the road car, replacing 
the liquid volume.  In this scheme, the vapour would also be recompressed.  There would be 
no need to replace volume in the road car as this would be met by the evaporating ammonia.  
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At the end of the evaporation cycle, the remaining concentrated waste liquid ammonia will 
then be decanted into standard drums at the existing drum filling point through the tanker 
base valve. 
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5.0 RECOMMENDATIONS 
 

Once the scheme as outlined is approved in principle the next stage will be to carry out a 
feasibility study to engineer the system with due consideration to health and safety, 
complexity, inventory of and therefore allow Blended Products to decide if the scheme is 
practical. 
 
The study would be carried out by GSA Environmental and would incorporate minimisation of 
emissions and manual interventions; consider the position of the new chiller/compressor, 
controls, piping, alarms and signals for the system.   
 
An estimate of cost for the new system and comparison of this against current and 
alternative operations would also be included. 
 
An estimate of the environmental benefits – ammonia recycled v’s the current would also be 
included. 
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6.0 APPENDICES 
 

1. CV’s of GSA Environmental Personnel 
2. Anhydrous ammonia MSDS 
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Curriculum Vitae 
PERSONAL DETAILS 

 

NAME: Michael John Grimley 

 

DATE OF BIRTH: 26 September 1974 

NATIONALITY: British 

PASSPORT NO: 50478476 (Exp. 29.06.26) 

 

I am a professional engineer with a passion for chemical engineering.  In 22 years post-graduate 

experience I have worked across all industries on a range of projects for companies including BP, 

ConocoPhillips, Total, Petroplus, PDVSA, GSK, PALL, Genzyme, Chemring Countermeasures, MW 

Kellogg, British Steel/Corus/Tata and Azovintex. In real terms this allows a good cross-industry view 

on project development and problem solving. 

 

Over the years, I have had senior engineering/project roles in a number of projects based on heavy 

crude upgrading units based in Iraq and Iran; refinery projects in the UK, Brazil, Venezuela and 

Greece; and upstream oil standardisation projects in the Persian Gulf and Canada. 

 

I am a member of the Energy Institute membership panel, undertake membership interviews for both 

the EI and IChemE and is an approved IChemE Hazop leader. 

 

Outside of work, I have been a keen sportsman all of my life having recently retired from rugby union 

due to injury.  I remain committed to the sport and now play social squash, visit the gym regularly 

and pursue other non-athletic interests such as reading, cooking, gardening and caravanning with 

my family.  For most of my non-working time though I try to ensure that my family can enjoy the 

sports and pursuits that they follow as much as possible. 

 

PROFESSIONAL EXPERIENCE 

 

TITLE YEAR COMPANY 

Managing Director 2012 – Present GSA Environmental Ltd 

As Managing Director I oversee the strategic development of the company around the world and 

responsible for the day-to-day operations, supported by my other directors and staff.  I have been 

involved in two successful fundraising activities to bring new investors to the company in order to 

strengthen our efforts.  In a technical sense, I am the main engineering authority for the technology 

process that GSA Environmental markets. 

 

Since 2014 I have been responsible for implementing project development efforts to roll our 

traditional technology offering into new geographical areas such as Saudi Arabia and North America; 

and into broadening the techniques for new materials, such as removing the heavy metals from 

titanium oxide effluent.    

 

Project Director for GSAE project based on treating residue from the deep conversion HDH
+(

™
) 
unit 

at RPLC and applying our metals extraction technology to recycle the catalyst.  Our unit will receive 

the residue, recover the pitch and useful hydrocarbons and then recover the catalyst and heavy 

metals inherent to the crude.  The pitch recovery and metals extraction unit will be a $250 million 

capital investment. 

 



   

Curriculum Vitae 
PROFESSIONAL EXPERIENCE Continued 

 

Senior Project Manager 
2010 – 2012 Fabricom Engie 

Project Manager for EPC project for a new utilities island based at the Basrah Refinery. The overall 

project spanned two posts – Business development where I began the initial bidding and was 

responsible for winning the project, and then as project manager having won the project.  My 

leadership involvement in this spanned 2007 through to 2012 as explained later. 

 

Main tasks during bid (2007/2010) – discussions with agent and client; interpretation of ITB 

document and development of commercial scheme; identification of equipment suppliers; pricing, 

development of in-bid technical documentation; preparation of pre-contract agreement meeting in 

Beirut for 12 attendees; development and agreement of Letter of Credit. 

 

Main tasks post award as PM – preparation of project kick off meeting for 30 attendees in 

Amsterdam; appointment of key equipment suppliers; oversight of technical specification work. 

 

The client company was sold as the project got toward the middle of this initial engineering phase 

and our work ended. 

 

Joined the Ineos project team based at Saltend working to develop schemes to improve safety and 

operability on their tank farm and high pressure flare drum.  Main tasks were to develop PFD’s, 

PID’s, prepare and attend HAZID, conduct LOPA assessments, liaise with mechanical designers 

and Ineos approval authorities. 

 

 

International Projects Director 2010 Grimley Smith Associates Ltd 

Responsible for organising international projects division.  Project activities included securing EPC 

partners for project in bid and the legal/commercial development of relationships with 

investors/partners.   

 

Project Manager and Lead Safety Consultant for £9 million project based in Salisbury for Chemring 

Countermeasures, a defence contractor.  Responsible for scoping, bidding and running our part of a 

3 member alliance to deliver a novel process to manufacture flares.  Our role was to provide overall 

project management to the alliance and process engineering and HSE input.   

Main tasks were as main contact between us and our alliance partners; development of BFD, PFD 

and PID’s, led project Hazid and HAZOP; interpretation and development of functional designs; 

approval and oversight of project material from own project team and alliance members. 

 

 

Business Development Director 2009 – 2010 Grimley Smith Associates Ltd 

Technical development of markets and securing projects.  Responsible to Board and shareholders.  

General Manager of branch in Abu Dhabi to develop oil and gas projects in the Emirates.  Lead 

Engineer and Project Coordinator for a number of projects at the UK Humber bank refineries. 

 

Key skills for all contracts include development of schemes, definition of deliverables, pricing, 

negotiations with client.  To do this successfully for a consultancy this required a good working 

understanding of the processes. 

 

 

  



   

Curriculum Vitae 
PROFESSIONAL EXPERIENCE Continued 

 

Over these years was key to the proposals and award of a number of projects across a broad 

spectrum of different industries and different sizes  

 

• £1.5M FEED in Venezuela for a metals extraction plant 

• £1.2 M FEED in Iran for oil standardisation plants on 3 islands in the Persian Gulf 

• Numerous Hazop, Hazids, SIL and others desk top assessments. 

• £600k Feasibility study in Iran for an oil refinery 

• Placement of site based team at the Greenergy Biodiesel plant in Immingham 

• High technology process development for Equateq for novel pharmaceutical product. 

• Process developments for Fisher scientific at their KiloLab facility 

 

TITLE YEAR COMPANY 

Business Development Manager 2006 – 2009 Grimley Smith Associates Ltd 

Technical development of all markets and securing projects.  Continuation of technical roles in a 

senior engineer/project management capacity.  Engineering team member for projects at Coryton 

Refinery, Hellenic Refinery, Brod Refinery. 

   

Pharmaceutical Projects Manager/ 

Senior Engineer 
2004 – 2006 Grimley Smith Associates Ltd 

Technical development and securing projects in the pharmaceutical sector.  Continuation of 

technical roles in a senior engineer/project management capacity.   

 

Senior Process Engineer for EPCm project to introduce a new process using proprietary equipment 

from US to a site in the UK for PALL Filters.  Main activities included – training for site personnel in 

hazardous areas; hazardous area assessments; Hazid scribe, Hazop scribe; development of PFD’s 

and PID’s; emission calculations; layout development; modifications to the propriety technology to 

enable suitable ‘mating’; upgraded HVAC, purified water, steam systems. 

Process Engineer 1997 – 2004 Grimley Smith Associates Ltd 

Process Lead and Project Manager for an aseptic formulation and filling suite at an establishment at 
Porton Down. 
 
Development of rail loading, tanker loading and vapour recovery systems at Grangemouth Refinery. 
 
A number of site based roles for BP and ConocoPhillips acting as Process Engineer.   
 
Sole Process Engineer on the Conoco Humber Refinery flagship RBI programme. 
 

Sponsored Chemical Engineer 1993 – 1997 British Steel Plc 

Undergraduate chemical engineering placements at the integrated steelworks at Scunthorpe. 

 

PROFESSIONAL QUALIFICATIONS 

 

QUALIFICATION YEAR INSTITUTION 

Fellow  2010 Energy Institute 

Fellow  2009 Institution of Chemical Engineers 

Chartered Engineer  2001 UK Engineering Council  

Member 2001 Institution of Chemical Engineers 

 

 



   

Curriculum Vitae 
ACADEMIC QUALIFICATIONS 

 

TITLE YEAR INSTITUTION 

MSC Pharmaceutical Engineering 2002 – 2007 University of Manchester 

BEng (Hons) Chemical Engineering 1993 – 1997 Loughborough University 

A Level Maths, Physics, Chemistry, 

General Studies 
1991 – 1993 Brigg Sixth Form College 

 

LANGUAGES 

   

LANGUAGE LEVEL (NATIVE / BASIC / CONVERSATION) 

English Native 

French Basic 

German Basic 

 



 

 

 
 

Synopsis 
 
Mike is a highly experienced and 
motivated process engineer with 
30 years’ experience in the 
technical development and 
delivery of process engineering 
solutions across a range of 
industry sectors including oil and 
gas, petrochemical, power and 
batch chemicals. An effective 
communicator, Mike has the 
proven ability to work individually 
or to lead and be part of a 
multidisciplinary team. 
 
 
Professional History 
 
Independent Consultant 
May 2016 - Present 
Drawing on experience gained 
during a 30 year career Mike is 
offering independent process 
safety and design consultancy 
services to the process industry. 
Recent assignments have 
included Process Safety 
Consultant on wood chip 
treatment plant, including Area 
Classification and DSEAR risk 
assessments, DSEAR gap 
analyses for commercial paint 
shop, pharmaceutical drying 
plant, and various Hazop and 
LOPA leader roles.  
 
AIG MEA 
Senior Risk Engineer 
Aug 2014 - May 2016 
Based in Dubai Mike was a Field 
Engineer with AIG's Energy and 
Engineered Risks Division. Main 
activities were to survey client 
sites in the MEA region and 
report back to Underwriters on 
the standard of the risk presented 
from an insurance perspective.  
 
Sites were generally upstream 
and downstream oil and gas 
facilities and petrochemical sites 
but the remit also includes other 
related industries such as 
terminals, pharmaceuticals and 
general chemicals.  
 
The role required extensive travel 

 
Current Employer: 
MikeSmith1663 Ltd 

 
Date of Birth: 

1 June 1963 
 

Nationality: 
British 

 
Languages: 

English 
 

Education: 
Stonyhurst College 

University of Nottingham 
 

Qualifications: 
MEng Chemical Engineering, 

CEng, FIChemE, MEI 
 

Key Achievements: 

 30 years’ experience of the 
technical development and 
delivery of process  
engineering solutions in 
the UK, South America 
and the Middle East 

 

 Founded, developed for 20 
years and then sold 
leading UK process 
engineering consultancy 
Grimley Smith Associates 

 
Contact Details: 

Mikesmith1663@gmail.com 
+44 7785 915946 

 
 

 

 

 

Grimley Smith Associates (a 
business unit of Cofely 
Fabricom GDF-Suez), 
Director 
2010 – 2014 
 
Since the acquisition of Grimley 
Smith Associates by Cofely 
Fabricom GDF-Suez in 2010 Mike 
remained as Managing Director 
until the end of 2012. After a brief 
sabbatical Mike returned as 
Business Development Director 
where his role was to lead the 
business development and sales 
activities within the company to 
maximise effectiveness 
 
Under Mike's direction the 
company expanded design 
activities into the North East 
region of the UK and secured 
ongoing contracts in a highly 
competitive market environment.  
 
Grimley Smith Associates Ltd, 
Operations Director 
1992 – 2010 
A founder of this well respected 
process engineering led 
engineering design consultancy, 
Mike was responsible for the day 
to day operation and execution of 
all projects.  
 
He acted as main point of contact 
for all technical aspects of 
projects and led his project 
managers and engineers to 
ensure that the best possible 
service was delivered to all 
clients. 
 
Mike was often called upon to act 
as 'technical expert' or 
'independent' chair for PHA 
reviews both as part of ongoing 
projects and as stand alone 
contracts.  
 
Key clients included major UK 
nationals such as BP and also a 
range of overseas clients 
including PDVSA in Venezuela 
and IOOC in Iran.  
 

CURRICULUM VITAE 
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Michael Smith MEng, CEng, FIChemE, MEI 

Freeman Process Systems Ltd  
Lead Project Engineer 
1989 - 1992 

Mike was responsible for all aspects of 
specific  projects from inception to 
commissioning for this small process 
engineering contracting company 

based in Stockport, UK. Projects 
ranged from design and installation 
of a batch pilot facility through to 
design and rationalisation of  bulk 
storage facilities on a major UK 
petrochemical site. All projects 
required cross discipline interaction 
and coordination.  
 
 
Contract Chemicals Ltd – Prescott, 
Liverpool 
Project Engineer  
1987 – 1989 

Recruited as a Project Engineer, Mike 
was responsible for the specification 
and installation of a very wide range of 
general and specialist process 
equipment, reactors, dryers, 
centrifuges, filters, evaporators etc.   
 
Mike was promoted to Shift Manager 
and moved into Operations where he 
was responsible for all site Operations 
when on duty including production 
management, safety and personnel 
relations. 
 
BP Chemicals Ltd – Baglan Bay, 
South Wales 
Process Engineer 
1985 - 1987  

Mike was recruited by BP 
Chemicals directly from University 
and joined the technical department 
on what was at that time one of the 
largest petrochemical complexes in 
the UK. Assigned to the cracking 
section of the main ethylene plant 
Mike was responsible for a number 
of modifications and upgrades on 
the main naphtha cracking furnaces 
associated with efficiency 
improvements including automatic 
damper trim control and improved 
temperature control systems. 



 
 

Example Project Assignments: 

 
Project management of £10 million 
debottleneck design for organic 
polymer production plant in Hull, 
UK 
 
Project Management and 
consultancy for development of 2

nd
 

generation bioethanol pilot plant 
based on green sorted MSW 
feedstock 
 
Project management for design 
and installation of modifications to 
convert existing batch processing 
plant from lubricant production to 
biodiesel. 

 
Process design and technology 
assessment for a range of plants 
producing bulk petrochemical 
products including; ethylene, 
ethanol, acetic acid, butadiene, 
benzene, propylene and OXO 
alcohols. 
 
Design of complex vapour 
balancing between ship, road 
tanker, tank farm and scrubber 
system emission control for toxic 
liquid storage system.  
 
Lead Engineer on project to store 
and distribute methanol (10,000 
tes storage) including ship load 
and off-load and transfer to 
process plants and road export 
facility. 
 
Design and project management of 
residues blending system and 
fume scrubbing system for 
chlorinated aromatics plant. 
 
Design, project management and 
commissioning of pilot plant for 
manufacture of biocide products. 
 
Design of refinery products rail and 
road loading systems including 
vapour recovery, overfill protection 
and ESD systems. 

 
Design, project management and 
commissioning of two column 
heterogeneous azeotropic solvent 
recovery system based upon 
modified second hand equipment 

 Example HSE Assignments: 

 

Tricoya Technologies Ltd 

(Hull) Mike was the Lead 

Process Safety Engineer for 

this new build plant designed 

to process wood chips which 

will be used to produce a 

novel MDF type product with 

unique water resisting 

characteristics. This included 

ATEX assessments for the 

whole plant including dust 

assessments fot the wood 

handling sectors of the 

process. 

  

 Cristal Global (Grimsby) – 

2012, Mike led a team of 6 

client engineers to Hazop  

modifications to a fluid bed 

chlorinator feed system using 

novel technology. 

 

BP Exploration (Algeria) – 

Hazop in UK of Amine 

Scrubbing systems and other 

modifications 2011. Mike led a 

team of 10 client and 

contractor engineers to carry 

out multiple Hazops and LOPA 

studies on this facility 

 

Corus (Scunthorpe) – Hazop 

of modifications to Basic 

Oxygen Steel plant 2005. Mike 

was engaged to lead a team of 

12 engineers reviewing the 

installation of a nitrogen and 

argon injection system.  

 

BP Chemicals (Hull) – Hazop 

of Distillation Column 

Modification 2002. Mike led a 

team of 10 BP engineers 

reviewing the implications of 

introducing hydrogen peroxide 

as an oxygen scavenger into 

an acetic acid distillation 

column.  

 

Mondi Packaging (Scunthorpe) 

– Hazop of Solvent Tank Farm 

2004. GSA designed the tank 

farm system and Mike led the 

team of 6 engineers who 

carried out the study. 

 

 

 Example International Assignments: 

 

Venezuela – GSA were instrumental in 

developing a process with BP and 

PDVSA (joint venture name Orbit) to 

recover heavy metals from ash 

produced from the burning of 

Orimulsion© fuel. The plant was built 

in Harwich, UK. Subsequent upgrades 

and improvements were made under 

GSA supervision and development 

team. 

 

Brazil – Evaluation of new green field 

site for potential development as a 

200,000 bbl/day diesel oil refinery on 

the Atlantic coast of the state of 

Sergipe. Involved trips to Brazil with 

Mike acting as the technical expert. 

 

Iran – a number of engineering studies 

were completed by GSA for oil and gas 

related developments for the Iran 

Offshore Oil Company (IOOC), the 

Khuzestan Refining Company (KRC) 

and private contractors Hirgan Energy 

and EIED. With overall responsibility 

for delivery of the work Mike attended 

numerous technical meetings with his 

team in Tehran and Kish Island in the 

Gulf. 

 

Saudi Arabia – GSA established a JV 

with a local engineering company in Al-

Khobar to try to develop a market in 

Saudi for its engineering skills.  

Morocco - Evaluation of new green 

field site for potential development as a 

200,000 bbl/day diesel oil refinery on 

the Atlantic coast south of Casablanca. 

Involved trips to Morocco with Mike 

acting as the technical expert 

 

UAE – Mike has made numerous trips 

to Dubai and Abu Dhabi in pursuit of 

business opportunities for GSA over 

the years. 

 

Kuwait – Mike was educated in Kuwait 

for two years in the 1970’s when his 

father was working in the chemical 

fertiliser business there. 

 

Trinidad and Tobago – Mikes family 

were based here for 7 years in the 

1970’s and 80’s. 

 

 



Blended Products Limited
SAFETY DATA SHEET

SECTION 1: Identification of the substance/mixture and of the company/undertakingSECTION 1: Identification of the substance/mixture and of the company/undertakingSECTION 1: Identification of the substance/mixture and of the company/undertakingSECTION 1: Identification of the substance/mixture and of the company/undertaking
1.1. Product identifier1.1. Product identifier1.1. Product identifier1.1. Product identifier

Identification numberIdentification numberIdentification numberIdentification number
Name of the substanceName of the substanceName of the substanceName of the substance Ammonia (Anhydrous)

-

-Registration numberRegistration numberRegistration numberRegistration number
None.SynonymsSynonymsSynonymsSynonyms
26-February-2016Issue dateIssue dateIssue dateIssue date
01Version numberVersion numberVersion numberVersion number

1.2. Relevant identified uses of the substance or mixture and uses advised against1.2. Relevant identified uses of the substance or mixture and uses advised against1.2. Relevant identified uses of the substance or mixture and uses advised against1.2. Relevant identified uses of the substance or mixture and uses advised against
General industrial, chemical, technical useIdentified usesIdentified usesIdentified usesIdentified uses
None knownUses advised againstUses advised againstUses advised againstUses advised against

1.3. Details of the supplier of the safety data sheet1.3. Details of the supplier of the safety data sheet1.3. Details of the supplier of the safety data sheet1.3. Details of the supplier of the safety data sheet
Company nameCompany nameCompany nameCompany name Blended Products Limited

AddressAddressAddressAddress Plot11b
Elsham Wold Industrial Estate
Brigg, North Lincolnshire
DN20 0SP
UK

TelephoneTelephoneTelephoneTelephone 01652 680555
FaxFaxFaxFax
e-maile-maile-maile-mail sales@blendedproducts.co.uk

WebsiteWebsiteWebsiteWebsite www.blendedproducts.co.uk
1.4 Emergency telephone1.4 Emergency telephone1.4 Emergency telephone1.4 Emergency telephone
numbernumbernumbernumber

+44(0)1652 680555 (Please use 'Option 4' for 24hr chemical / stock emergency
assistance)

SECTION 2: Hazards identificationSECTION 2: Hazards identificationSECTION 2: Hazards identificationSECTION 2: Hazards identification
2.1. Classification of the substance or mixture2.1. Classification of the substance or mixture2.1. Classification of the substance or mixture2.1. Classification of the substance or mixture

The substance has been assessed and/or tested for its physical, health and environmental hazards and the following
classification applies.

Classification according to Regulation (EC) No 1272/2008 as amendedClassification according to Regulation (EC) No 1272/2008 as amendedClassification according to Regulation (EC) No 1272/2008 as amendedClassification according to Regulation (EC) No 1272/2008 as amended

H221 - Flammable gas.Category 2Flammable gases (including chemically
unstable gases)

Physical hazardsPhysical hazardsPhysical hazardsPhysical hazards

H280 - Contains gas under
pressure; may explode if heated.

Compressed gasGases under pressure

H331 - Toxic if inhaled.Category 3Acute toxicity, inhalation
Health hazardsHealth hazardsHealth hazardsHealth hazards

H314 - Causes severe skin burns
and eye damage.

Category 1BSkin corrosion/irritation

H400 - Very toxic to aquatic life.Category 1Hazardous to the aquatic environment, acute
aquatic hazard

Environmental hazardsEnvironmental hazardsEnvironmental hazardsEnvironmental hazards

Hazard summaryHazard summaryHazard summaryHazard summary Flammable gas - may cause flash fire. Contents under pressure. Heat may cause the containers
to explode. Toxic if inhaled. Causes severe skin burns and eye damage. Dangerous for the
environment if discharged into watercourses. Occupational exposure to the substance or mixture
may cause adverse health effects.

2.2. Label elements2.2. Label elements2.2. Label elements2.2. Label elements

Label according to Regulation (EC) No. 1272/2008 as amendedLabel according to Regulation (EC) No. 1272/2008 as amendedLabel according to Regulation (EC) No. 1272/2008 as amendedLabel according to Regulation (EC) No. 1272/2008 as amended
Contains:Contains:Contains:Contains: Ammonia, Anhydrous
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Hazard pictogramsHazard pictogramsHazard pictogramsHazard pictograms

Signal wordSignal wordSignal wordSignal word Danger

Hazard statementsHazard statementsHazard statementsHazard statements
H221 Flammable gas.
H280 Contains gas under pressure; may explode if heated.
H314 Causes severe skin burns and eye damage.
H331 Toxic if inhaled.
H400 Very toxic to aquatic life.

Precautionary statementsPrecautionary statementsPrecautionary statementsPrecautionary statements
PreventionPreventionPreventionPrevention

P210 Keep away from heat, hot surfaces, sparks, open flames and other ignition sources. No smoking.
P261 Avoid breathing gas.
P264 Wash thoroughly after handling.
P271 Use only outdoors or in a well-ventilated area.
P273 Avoid release to the environment.
P280 Wear protective gloves/protective clothing/eye protection/face protection.

ResponseResponseResponseResponse
P301 + P330 + P331 IF SWALLOWED: rinse mouth. Do NOT induce vomiting.
P303 + P361 + P353 IF ON SKIN (or hair): Take off immediately all contaminated clothing. Rinse skin with

water/shower.
P304 + P340 IF INHALED: Remove person to fresh air and keep comfortable for breathing.
P305 + P351 + P338 IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if present

and easy to do. Continue rinsing.
P310 Immediately call a POISON CENTRE/doctor/first aid.
P363 Wash contaminated clothing before reuse.
P377 Leaking gas fire: Do not extinguish, unless leak can be stopped safely.
P381 Eliminate all ignition sources if safe to do so.
P391 Collect spillage.

StorageStorageStorageStorage
P403 + P233 Store in a well-ventilated place. Keep container tightly closed.
P405 Store locked up.
P410 + P403 Protect from sunlight. Store in a well-ventilated place.

DisposalDisposalDisposalDisposal
P501 Dispose of contents/container in accordance with local/regional/national/international regulations.

Supplemental label informationSupplemental label informationSupplemental label informationSupplemental label information None.
Exposure to rapidly expanding gas or vapourizing liquid may cause frostbite ("cold burn").2.3. Other hazards2.3. Other hazards2.3. Other hazards2.3. Other hazards

SECTION 3: Composition/information on ingredientsSECTION 3: Composition/information on ingredientsSECTION 3: Composition/information on ingredientsSECTION 3: Composition/information on ingredients
3.1. Substances3.1. Substances3.1. Substances3.1. Substances

NotesNotesNotesNotesINDEX No.INDEX No.INDEX No.INDEX No.REACH Registration No.REACH Registration No.REACH Registration No.REACH Registration No.CAS-No.  / ECCAS-No.  / ECCAS-No.  / ECCAS-No.  / EC
No.No.No.No.

%%%%Chemical nameChemical nameChemical nameChemical name
General informationGeneral informationGeneral informationGeneral information

Classification:Classification:Classification:Classification: Flam. Gas 2;H221, Press. Gas;H280, Skin Corr. 1B;H314, Acute Tox. 3;H331, Aquatic
Acute 1;H400

007-001-00-5Ammonia, Anhydrous #

U

01-2119488876-14-xxxx
231-635-3

100 7664-41-7
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List of abbreviations and symbols that may be used aboveList of abbreviations and symbols that may be used aboveList of abbreviations and symbols that may be used aboveList of abbreviations and symbols that may be used above
#: This substance has been assigned Community workplace exposure limit(s).
PBT: persistent, bioaccumulative and toxic substance.
vPvB: very persistent and very bioaccumulative substance.
M: M-factor
Note U: Refer to CLP Regulation 1272/2008, section 1.1.3.1 (Notes relating to the identification, classification and labelling of
substances)

The full text for all H-statements is displayed in section 16.Composition commentsComposition commentsComposition commentsComposition comments

SECTION 4: First aid measuresSECTION 4: First aid measuresSECTION 4: First aid measuresSECTION 4: First aid measures
Ensure that medical personnel are aware of the material(s) involved, and take precautions to
protect themselves. Show this safety data sheet to the doctor in attendance.

General informationGeneral informationGeneral informationGeneral information

4.1. Description of first aid measures4.1. Description of first aid measures4.1. Description of first aid measures4.1. Description of first aid measures
Remove victim to fresh air and keep at rest in a position comfortable for breathing. If breathing
stops, provide artificial respiration. Oxygen or artificial respiration if needed. Do not use
mouth-to-mouth method if victim inhaled the substance. Induce artificial respiration with the aid of
a pocket mask equipped with a one-way valve or other proper respiratory medical device.
Call a POISON CENTRE or doctor/physician.

InhalationInhalationInhalationInhalation

In case of contact with liquefied gas, thaw frosted parts with lukewarm water. Take off immediately
all contaminated clothing. Rinse skin with water/shower. Call a physician or poison control centre
immediately. Chemical burns must be treated by a physician. Wash contaminated clothing before
reuse.

Skin contactSkin contactSkin contactSkin contact

Immediately flush eyes with plenty of water for at least 15 minutes. Remove contact lenses, if
present and easy to do. Continue rinsing. Call a physician or poison control centre immediately.

Eye contactEye contactEye contactEye contact

Not likely, due to the form of the product. Call a physician or poison control centre immediately.
Rinse mouth. Do not induce vomiting. If vomiting occurs, keep head low so that stomach content
doesn't get into the lungs.

IngestionIngestionIngestionIngestion

Burning pain and severe corrosive skin damage. Causes serious eye damage. Symptoms may
include stinging, tearing, redness, swelling, and blurred vision. Permanent eye damage including
blindness could result.

4.2. Most important symptoms4.2. Most important symptoms4.2. Most important symptoms4.2. Most important symptoms
and effects, both acute andand effects, both acute andand effects, both acute andand effects, both acute and
delayeddelayeddelayeddelayed

Provide general supportive measures and treat symptomatically. Chemical burns: Flush with water
immediately. While flushing, remove clothes which do not adhere to affected area. Call an
ambulance. Continue flushing during transport to hospital. Keep victim warm. Keep victim under
observation. Symptoms may be delayed.

4.3. Indication of any immediate4.3. Indication of any immediate4.3. Indication of any immediate4.3. Indication of any immediate
medical attention and specialmedical attention and specialmedical attention and specialmedical attention and special
treatment neededtreatment neededtreatment neededtreatment needed

SECTION 5: Firefighting measuresSECTION 5: Firefighting measuresSECTION 5: Firefighting measuresSECTION 5: Firefighting measures
Flammable gas. Contents under pressure. Pressurised container may explode when exposed to
heat or flame.

General fire hazardsGeneral fire hazardsGeneral fire hazardsGeneral fire hazards

5.1. Extinguishing media5.1. Extinguishing media5.1. Extinguishing media5.1. Extinguishing media
Water fog. Foam. Dry chemical powder. Carbon dioxide (CO2).
Use water spray to ‘knock down’ vapour or cool containers.
Allow gas to burn if flow cannot be shut off immediately.

Suitable extinguishingSuitable extinguishingSuitable extinguishingSuitable extinguishing
mediamediamediamedia

Do not use water jet as an extinguisher, as this will spread the fire.Unsuitable extinguishingUnsuitable extinguishingUnsuitable extinguishingUnsuitable extinguishing
mediamediamediamedia

During fire, gases hazardous to health may be formed. Decomposition of this product may emit
oxides of nitrogen.
Do not allow the spilled product to enter public drainage system or open water courses.

5.2. Special hazards arising5.2. Special hazards arising5.2. Special hazards arising5.2. Special hazards arising
from the substance or mixturefrom the substance or mixturefrom the substance or mixturefrom the substance or mixture

5.3. Advice for firefighters5.3. Advice for firefighters5.3. Advice for firefighters5.3. Advice for firefighters
Self-contained breathing apparatus and full protective clothing must be worn in case of fire.Special protectiveSpecial protectiveSpecial protectiveSpecial protective

equipment for firefightersequipment for firefightersequipment for firefightersequipment for firefighters
DO NOT EXTINGUISH A LEAKING GAS FIRE UNLESS LEAK CAN BE STOPPED. In case of fire:
Stop leak if safe to do so. Do not move cargo or vehicle if cargo has been exposed to heat. If tank,
rail car or tank truck is involved in a fire, ISOLATE for 800 meters (1/2 mile) in all directions; also
consider initial evacuation for 800 meters (1/2 mile) in all directions. ALWAYS stay away from
tanks engulfed in flame. Move containers from fire area if you can do so without risk. Do not direct
water at source of leak or safety devices as icing may occur. Withdraw immediately in case of
rising sound from venting safety device or any discolouration of tanks due to fire. For massive fire
in cargo area, use unmanned hose holder or monitor nozzles, if possible. If not, withdraw and let
fire burn out.

Special fire fightingSpecial fire fightingSpecial fire fightingSpecial fire fighting
proceduresproceduresproceduresprocedures
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In the event of fire and/or explosion do not breathe fumes.
In the event of fire, cool tanks with water spray. Collect contaminated fire extinguishing water
separately. This must not be discharged into drains.

Specific methodsSpecific methodsSpecific methodsSpecific methods

SECTION 6: Accidental release measuresSECTION 6: Accidental release measuresSECTION 6: Accidental release measuresSECTION 6: Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures6.1. Personal precautions, protective equipment and emergency procedures6.1. Personal precautions, protective equipment and emergency procedures6.1. Personal precautions, protective equipment and emergency procedures

Keep unnecessary personnel away. Keep people away from and upwind of spill/leak. Eliminate all
ignition sources (no smoking, flares, sparks, or flames in immediate area). Keep out of low areas.
Many gases are heavier than air and will spread along ground and collect in low or confined areas
(sewers, basements, tanks). Wear appropriate protective equipment and clothing during clean-up.
Avoid breathing gas. Emergency personnel need self-contained breathing equipment. Do not
touch damaged containers or spilled material unless wearing appropriate protective clothing.
Ventilate closed spaces before entering them. Local authorities should be advised if significant
spillages cannot be contained. For personal protection, see section 8.

For non-emergencyFor non-emergencyFor non-emergencyFor non-emergency
personnelpersonnelpersonnelpersonnel

Keep unnecessary personnel away. Use personal protection recommended in Section 8 of the
SDS.

For emergency respondersFor emergency respondersFor emergency respondersFor emergency responders

Avoid release to the environment. Inform appropriate managerial or supervisory personnel of all
environmental releases. Prevent further leakage or spillage if safe to do so. Avoid discharge into
drains, water courses or onto the ground.

6.2. Environmental precautions6.2. Environmental precautions6.2. Environmental precautions6.2. Environmental precautions

Refer to attached safety data sheets and/or instructions for use. Stop leak if you can do so without
risk. If possible, turn leaking containers so that gas escapes rather than liquid. Use water spray to
reduce vapours or divert vapour cloud drift. Isolate area until gas has dispersed. Eliminate all
ignition sources (no smoking, flares, sparks, or flames in immediate area). Keep combustibles
(wood, paper, oil etc) away from spilled material. Prevent product from entering drains. Ensure
adequate ventilation.

Large Spills: Inform the responsible authorities in case of gas leakage, or of entry into waterways,
soil or drains.
Use water spray to reduce vapours or divert vapour cloud drift. Dike the spilled material, where this
is possible. Prevent product from entering drains.
Absorb in vermiculite, dry sand or earth and place into containers. Following product recovery,
flush area with water.

Small Spills: Wipe up with absorbent material (e.g. cloth, fleece). Clean surface thoroughly to
remove residual contamination.

Never return spills to original containers for re-use.

6.3. Methods and material for6.3. Methods and material for6.3. Methods and material for6.3. Methods and material for
containment and cleaning upcontainment and cleaning upcontainment and cleaning upcontainment and cleaning up

For personal protection, see section 8. For waste disposal, see section 13 of the SDS.6.4. Reference to other sections6.4. Reference to other sections6.4. Reference to other sections6.4. Reference to other sections

SECTION 7: Handling and storageSECTION 7: Handling and storageSECTION 7: Handling and storageSECTION 7: Handling and storage
Only experienced and properly trained persons should handle compressed gases/cryogenic
liquids. Please refer to Section 16 'Other Information' for full details

Keep away from heat/sparks/open flames/hot surfaces. - No smoking. Do not handle, store or
open near an open flame, sources of heat or sources of ignition. Protect material from direct
sunlight. Do not smoke. All equipment used when handling the product must be grounded. Close
valve after each use and when empty. Protect cylinders from physical damage; do not drag, roll,
slide, or drop.
When moving cylinders, even for short distances, use a cart (trolley, hand truck, etc.) designed to
transport cylinders. Suck back of water into the container must be prevented. Do not allow
backfeed into the container. Purge air from system before introducing gas.
Use only properly specified equipment which is suitable for this product, its supply pressure and
temperature. Contact your gas supplier if in doubt.

Do not get in eyes, on skin, or on clothing.
Avoid breathing gas. Avoid prolonged exposure.
Do not enter storage areas or confined spaces unless adequately ventilated. Use only outdoors or
in a well-ventilated area. Wear appropriate personal protective equipment.
Avoid release to the environment. Observe good industrial hygiene practices.

7.1. Precautions for safe7.1. Precautions for safe7.1. Precautions for safe7.1. Precautions for safe
handlinghandlinghandlinghandling
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Cylinders should be stored in a purpose built compound which should be well ventilated,
preferably in the open air.
Observe all regulations and local requirements regarding storage of cylinders.
Cylinders should not be stored in conditions likely to encourage corrosion.
Cylinders should be stored in the vertical position and properly secured to prevent toppling. The
container valves should be tightly closed and where appropriate valve outlets should be capped or
plugged. Cylinder valve guards or caps should be in place.
Keep cylinders tightly closed in a cool well-ventilated place below 45°C and out of direct sunlight.
Smoking should be prohibited within storage areas and while handling product or cylinders.
Store locked up. Store in a cool, dry place out of direct sunlight. Keep away from heat, sparks and
open flame.
This material can accumulate static charge which may cause spark and become an ignition
source. Prevent electrostatic charge build-up by using common bonding and grounding techniques
. Cylinders should be stored upright, with valve protection cap in place, and firmly secured to
prevent falling or being knocked over. Stored containers should be periodically checked for
general condition and leakage. Store in original tightly closed container. Store in a well-ventilated
place. Store away from incompatible materials (see Section 10 of the SDS).

7.2. Conditions for safe storage,7.2. Conditions for safe storage,7.2. Conditions for safe storage,7.2. Conditions for safe storage,
including any incompatibilitiesincluding any incompatibilitiesincluding any incompatibilitiesincluding any incompatibilities

The specified uses for this material are shown in section 1 of this document7.3. Specific end use(s)7.3. Specific end use(s)7.3. Specific end use(s)7.3. Specific end use(s)

SECTION 8: Exposure controls/personal protectionSECTION 8: Exposure controls/personal protectionSECTION 8: Exposure controls/personal protectionSECTION 8: Exposure controls/personal protection
8.1. Control parameters8.1. Control parameters8.1. Control parameters8.1. Control parameters

Occupational exposure limitsOccupational exposure limitsOccupational exposure limitsOccupational exposure limits
UK. EH40 Workplace Exposure Limits (WELs)UK. EH40 Workplace Exposure Limits (WELs)UK. EH40 Workplace Exposure Limits (WELs)UK. EH40 Workplace Exposure Limits (WELs)

ValueValueValueValueComponentsComponentsComponentsComponents TypeTypeTypeType

STEL 25 mg/m3Ammonia, Anhydrous (CAS
7664-41-7)

35 ppm
TWA 18 mg/m3

25 ppm

EU. Indicative Exposure and Directives relating to the protection of risks related to work exposure to chemical, physical, andEU. Indicative Exposure and Directives relating to the protection of risks related to work exposure to chemical, physical, andEU. Indicative Exposure and Directives relating to the protection of risks related to work exposure to chemical, physical, andEU. Indicative Exposure and Directives relating to the protection of risks related to work exposure to chemical, physical, and
biological agents.biological agents.biological agents.biological agents.

ValueValueValueValueComponentsComponentsComponentsComponents TypeTypeTypeType

STEL 36 mg/m3Ammonia, Anhydrous (CAS
7664-41-7)

50 ppm
TWA 14 mg/m3

20 ppm
No biological exposure limits noted for the ingredient(s).Biological limit valuesBiological limit valuesBiological limit valuesBiological limit values
Follow standard monitoring procedures.Recommended monitoringRecommended monitoringRecommended monitoringRecommended monitoring

proceduresproceduresproceduresprocedures

Derived no-effect level (DNEL)Derived no-effect level (DNEL)Derived no-effect level (DNEL)Derived no-effect level (DNEL)
FormFormFormFormComponentsComponentsComponentsComponents TypeTypeTypeType RouteRouteRouteRoute ValueValueValueValue

Ammonia, Anhydrous (CAS 7664-41-7) Industry Dermal 6.8 mg/kg bw/day Acute Local effects
Dermal 6.8 mg/kg bw/day Long term Systemic

effects
Inhalation 47.6 mg/m3 Acute Systemic effects
Inhalation 47.6 mg/m3 Long term Systemic

effects
Inhalation 36 mg/m3 Acute Local effects
Inhalation 14 mg/m3 Long term Local effects

Predicted no effect concentrations (PNECs)Predicted no effect concentrations (PNECs)Predicted no effect concentrations (PNECs)Predicted no effect concentrations (PNECs)
FormFormFormFormComponentsComponentsComponentsComponents TypeTypeTypeType RouteRouteRouteRoute ValueValueValueValue

Ammonia, Anhydrous (CAS 7664-41-7) Not applicable Water 0.0011 mg/l freshwater
Water 0.0011 mg/l marine water

8.2. Exposure controls8.2. Exposure controls8.2. Exposure controls8.2. Exposure controls
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Good general ventilation (typically 10 air changes per hour) should be used. Ventilation rates
should be matched to conditions. If applicable, use process enclosures, local exhaust ventilation,
or other engineering controls to maintain airborne levels below recommended exposure limits. If
exposure limits have not been established, maintain airborne levels to an acceptable level. Eye
wash facilities and emergency shower must be available when handling this product.

Appropriate engineering controlsAppropriate engineering controlsAppropriate engineering controlsAppropriate engineering controls

Individual protection measures, such as personal protective equipmentIndividual protection measures, such as personal protective equipmentIndividual protection measures, such as personal protective equipmentIndividual protection measures, such as personal protective equipment
Use personal protective equipment as required. Personal protection equipment should be chosen
according to the CEN standards and in discussion with the supplier of the personal protective
equipment.

General informationGeneral informationGeneral informationGeneral information

Do not get in eyes.
Wear safety glasses with side shields (or goggles) and a face shield. (EN166)
Face shield over safety glasses is recommended during cylinder connection.

Eye/face protectionEye/face protectionEye/face protectionEye/face protection

Skin protectionSkin protectionSkin protectionSkin protection
Suitable gloves can be recommended by the glove supplier.
Select suitable chemical resistant protective gloves (EN 374) with a protective index 6 (>480min
permeation time).
Materials suitable for prolonged, direct contact:
Butyl rubber (Butyl); Min. Breakthrough time:480 min; Glove thickness:0.7mm; Protection index 6
Materials suitable for short-term contact and/or liquid splashes
CR(Chloroprene, Polychloroprene rubber); Min. Breakthrough time:30 min; Glove thickness:0,5
mm Protection index: 2
Please observe the instructions regarding permeability and breakthrough time which are provided
by the supplier of the gloves. Also take into consideration the specific local conditions under which
the product is used, such as the danger of cuts, abrasion, and the contact time. Replace damaged
gloves.

- Hand protection- Hand protection- Hand protection- Hand protection

Avoid contact with the skin. Wear appropriate chemical resistant clothing.and heavy duty work
shoes
Body protection should be selected based on the task being performed and the risks involved. If
contact with the liquids is possible, an appropriate chemical suit should be worn.
Guideline: EN 943: Protective clothing against liquid and gaseous chemicals, aerosols and solid
particles.

- Other- Other- Other- Other

Under normal conditions, respirator is not normally required.
A suitable mask with filter type K (EN141 or EN405) may be appropriate, or self-contained
breathing apparatus. Respiratory protection should be selected based on the task being performed
and the risks involved
Keep self contained breathing apparatus readily available for emergency use. Use SCBA in the
event of high concentrations.

Respiratory protectionRespiratory protectionRespiratory protectionRespiratory protection

Wear appropriate thermal protective clothing, when necessary.Thermal hazardsThermal hazardsThermal hazardsThermal hazards

When using do not smoke. Always observe good personal hygiene measures, such as washing
after handling the material and before eating, drinking, and/or smoking.  Routinely wash work
clothing and protective equipment to remove contaminants.

Hygiene measuresHygiene measuresHygiene measuresHygiene measures

Inform appropriate managerial or supervisory personnel of all environmental releases.Environmental exposureEnvironmental exposureEnvironmental exposureEnvironmental exposure
controlscontrolscontrolscontrols

SECTION 9: Physical and chemical propertiesSECTION 9: Physical and chemical propertiesSECTION 9: Physical and chemical propertiesSECTION 9: Physical and chemical properties
9.1. Information on basic physical and chemical properties9.1. Information on basic physical and chemical properties9.1. Information on basic physical and chemical properties9.1. Information on basic physical and chemical properties
AppearanceAppearanceAppearanceAppearance

Gas Liquid.Physical statePhysical statePhysical statePhysical state
Compressed gas.FormFormFormForm
Colourless.ColourColourColourColour
Pungent suffocating odor; Ammoniacal.OdourOdourOdourOdour

Odour thresholdOdour thresholdOdour thresholdOdour threshold 5 ppm

pHpHpHpH > 12.0 (conc 100% v/v)

Melting point/freezing pointMelting point/freezing pointMelting point/freezing pointMelting point/freezing point -77.8 °C (-108.04 °F) @ 1013 Pa

Initial boiling point and boilingInitial boiling point and boilingInitial boiling point and boilingInitial boiling point and boiling
rangerangerangerange

-33.3 °C (-27.94 °F) @ 1013 Pa

Flash pointFlash pointFlash pointFlash point Not applicable.
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Evaporation rateEvaporation rateEvaporation rateEvaporation rate Not determined
Flammable gas.Flammability (solid, gas)Flammability (solid, gas)Flammability (solid, gas)Flammability (solid, gas)

Upper/lower flammability or explosive limitsUpper/lower flammability or explosive limitsUpper/lower flammability or explosive limitsUpper/lower flammability or explosive limits
Flammability limit - lowerFlammability limit - lowerFlammability limit - lowerFlammability limit - lower
(%)(%)(%)(%)

16.00 % v/v

Flammability limit - upperFlammability limit - upperFlammability limit - upperFlammability limit - upper
(%)(%)(%)(%)

27.00 % v/v

Vapour pressureVapour pressureVapour pressureVapour pressure 8.6 bar @ 20ºC

Vapour densityVapour densityVapour densityVapour density 0.6 (Air = 1)

Relative densityRelative densityRelative densityRelative density 0.6 (Water = 1)

Solubility(ies)Solubility(ies)Solubility(ies)Solubility(ies)
Solubility (water)Solubility (water)Solubility (water)Solubility (water) 482 - 531 g/l

Solubility (other)Solubility (other)Solubility (other)Solubility (other) Not available.

Partition coefficientPartition coefficientPartition coefficientPartition coefficient
(n-octanol/water)(n-octanol/water)(n-octanol/water)(n-octanol/water)

0.23

Auto-ignition temperatureAuto-ignition temperatureAuto-ignition temperatureAuto-ignition temperature 630 °C (1166 °F)

Decomposition temperatureDecomposition temperatureDecomposition temperatureDecomposition temperature Not available.

ViscosityViscosityViscosityViscosity Not applicable
Not explosive.Explosive propertiesExplosive propertiesExplosive propertiesExplosive properties
Not oxidising.Oxidising propertiesOxidising propertiesOxidising propertiesOxidising properties

9.2. Other information9.2. Other information9.2. Other information9.2. Other information
DensityDensityDensityDensity 0.58 g/cm³ as liquified gas

SECTION 10: Stability and reactivitySECTION 10: Stability and reactivitySECTION 10: Stability and reactivitySECTION 10: Stability and reactivity
The product is stable and non-reactive under normal conditions of use, storage and transport.10.1. Reactivity10.1. Reactivity10.1. Reactivity10.1. Reactivity
Material is stable under normal conditions.10.2. Chemical stability10.2. Chemical stability10.2. Chemical stability10.2. Chemical stability
No dangerous reaction known under conditions of normal use.
Can react violently if in contact with acids, alkalis, reducing agents and heavy metals. This product
may react with oxidizing agents.

10.3. Possibility of hazardous10.3. Possibility of hazardous10.3. Possibility of hazardous10.3. Possibility of hazardous
reactionsreactionsreactionsreactions

Avoid heat, sparks, open flames and other ignition sources. Contact with incompatible materials.10.4. Conditions to avoid10.4. Conditions to avoid10.4. Conditions to avoid10.4. Conditions to avoid
Acids. Strong oxidising agents. Copper, copper alloy, Zinc, zinc alloy.10.5. Incompatible materials10.5. Incompatible materials10.5. Incompatible materials10.5. Incompatible materials
Thermal decomposition can lead to release of irritating gases and vapours : nitrogen dioxide, nitric
oxide

10.6. Hazardous decomposition10.6. Hazardous decomposition10.6. Hazardous decomposition10.6. Hazardous decomposition
productsproductsproductsproducts

SECTION 11: Toxicological informationSECTION 11: Toxicological informationSECTION 11: Toxicological informationSECTION 11: Toxicological information
General informationGeneral informationGeneral informationGeneral information Occupational exposure to the substance or mixture may cause adverse effects.

Information on likely routes of exposureInformation on likely routes of exposureInformation on likely routes of exposureInformation on likely routes of exposure
InhalationInhalationInhalationInhalation Toxic if inhaled.

Skin contactSkin contactSkin contactSkin contact Causes severe skin burns. Contact with liquefied gas might cause frostbites, in some cases with
tissue damage.

Eye contactEye contactEye contactEye contact Causes serious eye damage.

IngestionIngestionIngestionIngestion Causes digestive tract burns.

SymptomsSymptomsSymptomsSymptoms Burning pain and severe corrosive skin damage. Causes serious eye damage.
Symptoms may include stinging, tearing, redness, swelling, and blurred vision. Permanent eye
damage including blindness could result.

11.1. Information on toxicological effects11.1. Information on toxicological effects11.1. Information on toxicological effects11.1. Information on toxicological effects

Acute toxicityAcute toxicityAcute toxicityAcute toxicity Toxic if inhaled.

Test resultsTest resultsTest resultsTest resultsComponentsComponentsComponentsComponents SpeciesSpeciesSpeciesSpecies
Ammonia, Anhydrous (CAS 7664-41-7)

LC50 Rat
Inhalation
AcuteAcuteAcuteAcute

13770 mg/m3, 60 minutes female
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Test resultsTest resultsTest resultsTest resultsComponentsComponentsComponentsComponents SpeciesSpeciesSpeciesSpecies
9850 mg/m3, 60 minutes male

LD50 Rat
Oral

350 mg/kg

* Estimates for product may be based on additional component data not shown.
Causes severe skin burns and eye damage.Skin corrosion/irritationSkin corrosion/irritationSkin corrosion/irritationSkin corrosion/irritation
Causes serious eye damage.Serious eye damage/eyeSerious eye damage/eyeSerious eye damage/eyeSerious eye damage/eye

irritationirritationirritationirritation

Respiratory sensitisationRespiratory sensitisationRespiratory sensitisationRespiratory sensitisation Due to partial or complete lack of data the classification is not possible.

Due to partial or complete lack of data the classification is not possible.Skin sensitisationSkin sensitisationSkin sensitisationSkin sensitisation
Due to partial or complete lack of data the classification is not possible.Germ cell mutagenicityGerm cell mutagenicityGerm cell mutagenicityGerm cell mutagenicity

CarcinogenicityCarcinogenicityCarcinogenicityCarcinogenicity Due to partial or complete lack of data the classification is not possible.

Due to partial or complete lack of data the classification is not possible.Reproductive toxicityReproductive toxicityReproductive toxicityReproductive toxicity

Specific target organ toxicity -Specific target organ toxicity -Specific target organ toxicity -Specific target organ toxicity -
single exposuresingle exposuresingle exposuresingle exposure

Due to partial or complete lack of data the classification is not possible.

Specific target organ toxicity -Specific target organ toxicity -Specific target organ toxicity -Specific target organ toxicity -
repeated exposurerepeated exposurerepeated exposurerepeated exposure

Due to partial or complete lack of data the classification is not possible.

Aspiration hazardAspiration hazardAspiration hazardAspiration hazard Not likely, due to the form of the product.

No information available.Mixture versus substanceMixture versus substanceMixture versus substanceMixture versus substance
informationinformationinformationinformation

Other informationOther informationOther informationOther information Not available.

SECTION 12: Ecological informationSECTION 12: Ecological informationSECTION 12: Ecological informationSECTION 12: Ecological information
12.1. Toxicity12.1. Toxicity12.1. Toxicity12.1. Toxicity Very toxic to aquatic life.

Information given is based on data on the components and the ecotoxicology of similar products.

ComponentsComponentsComponentsComponents Test resultsTest resultsTest resultsTest resultsSpeciesSpeciesSpeciesSpecies
Ammonia, Anhydrous (CAS 7664-41-7)

EC50 2.7 mg/l, 432 hoursAquatic plants

AquaticAquaticAquaticAquatic
EC50Crustacea 25.4 mg/l, 48 hoursDaphnia

0.79 mg/l, 4 days

NOEC 0.79 mg/l, 48 hoursDaphnia

LC50Fish 0.048 mg/l, 31 daysFish

0.16 - 1.1 g/l, 96 hoursOncorhynchus mykiss

0.38 mg/l, 96 hoursSilver carp (Hypophthalmichthys molitrix)

* Estimates for product may be based on additional component data not shown.

NOEC 1.2 mg/l, 96 hoursOncorhynchus mykiss

The product is biodegradable.12.2. Persistence and12.2. Persistence and12.2. Persistence and12.2. Persistence and
degradabilitydegradabilitydegradabilitydegradability

Does not bioaccumulate.12.3. Bioaccumulative potential12.3. Bioaccumulative potential12.3. Bioaccumulative potential12.3. Bioaccumulative potential

Partition coefficientPartition coefficientPartition coefficientPartition coefficient
n-octanol/water (log Kow)n-octanol/water (log Kow)n-octanol/water (log Kow)n-octanol/water (log Kow)

Not applicable.

Ammonia (Anhydrous) 0.23

Bioconcentration factor (BCF)Bioconcentration factor (BCF)Bioconcentration factor (BCF)Bioconcentration factor (BCF) Not available.

The substance has low mobility in soil. The substance is soluble in water.12.4. Mobility in soil12.4. Mobility in soil12.4. Mobility in soil12.4. Mobility in soil

12.5. Results of PBT12.5. Results of PBT12.5. Results of PBT12.5. Results of PBT
and vPvB assessmentand vPvB assessmentand vPvB assessmentand vPvB assessment

Not a PBT or vPvB substance or mixture.

12.6. Other adverse effects12.6. Other adverse effects12.6. Other adverse effects12.6. Other adverse effects No other adverse environmental effects (e.g. ozone depletion, photochemical ozone creation
potential, endocrine disruption, global warming potential) are expected from this component.
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SECTION 13: Disposal considerationsSECTION 13: Disposal considerationsSECTION 13: Disposal considerationsSECTION 13: Disposal considerations
13.1. Waste treatment methods13.1. Waste treatment methods13.1. Waste treatment methods13.1. Waste treatment methods

Return unused or unwanted cylinders to the supplier. Empty containers or liners may retain some
product residues. This material and its container must be disposed of in a safe manner (see:
Disposal instructions).
Dispose of in accordance with local regulations.

Residual wasteResidual wasteResidual wasteResidual waste

Empty or unwanted cylinders should be returned to the supplier Since emptied containers may
retain product residue, follow label warnings even after container is emptied.

Contaminated packagingContaminated packagingContaminated packagingContaminated packaging

The Waste code should be assigned in discussion between the user, the producer and the waste
disposal company.

EU waste codeEU waste codeEU waste codeEU waste code

Collect and reclaim or dispose in sealed containers at licensed waste disposal site. Do not allow
this material to drain into sewers/water supplies. Do not contaminate ponds, waterways or ditches
with chemical or used container. Dispose of contents/container in accordance with
local/regional/national/international regulations.

Disposal methods/informationDisposal methods/informationDisposal methods/informationDisposal methods/information

Dispose in accordance with all applicable regulations.Special precautionsSpecial precautionsSpecial precautionsSpecial precautions

SECTION 14: Transport informationSECTION 14: Transport informationSECTION 14: Transport informationSECTION 14: Transport information
ADRADRADRADR

UN100514.1. UN number14.1. UN number14.1. UN number14.1. UN number
Ammonia, Anhydrous14.2. UN proper shipping14.2. UN proper shipping14.2. UN proper shipping14.2. UN proper shipping

namenamenamename

2.3ClassClassClassClass
14.3. Transport hazard class(es)14.3. Transport hazard class(es)14.3. Transport hazard class(es)14.3. Transport hazard class(es)

8Subsidiary riskSubsidiary riskSubsidiary riskSubsidiary risk
2.3
+8

Label(s)Label(s)Label(s)Label(s)

268Hazard No. (ADR)Hazard No. (ADR)Hazard No. (ADR)Hazard No. (ADR)
C/DTunnel restriction codeTunnel restriction codeTunnel restriction codeTunnel restriction code
Not applicable.14.4. Packing group14.4. Packing group14.4. Packing group14.4. Packing group
No.14.5. Environmental hazards14.5. Environmental hazards14.5. Environmental hazards14.5. Environmental hazards
Read safety instructions, SDS and emergency procedures before handling.14.6. Special precautions for14.6. Special precautions for14.6. Special precautions for14.6. Special precautions for

useruseruseruser
RIDRIDRIDRID

UN100514.1. UN number14.1. UN number14.1. UN number14.1. UN number
Ammonia, Anhydrous14.2. UN proper shipping14.2. UN proper shipping14.2. UN proper shipping14.2. UN proper shipping

namenamenamename

2.3ClassClassClassClass
14.3. Transport hazard class(es)14.3. Transport hazard class(es)14.3. Transport hazard class(es)14.3. Transport hazard class(es)

8Subsidiary riskSubsidiary riskSubsidiary riskSubsidiary risk
2.3+8 (+13)Label(s)Label(s)Label(s)Label(s)
Not applicable.14.4. Packing group14.4. Packing group14.4. Packing group14.4. Packing group
No.14.5. Environmental hazards14.5. Environmental hazards14.5. Environmental hazards14.5. Environmental hazards
Read safety instructions, SDS and emergency procedures before handling.14.6. Special precautions for14.6. Special precautions for14.6. Special precautions for14.6. Special precautions for

useruseruseruser
ADNADNADNADN

UN100514.1. UN number14.1. UN number14.1. UN number14.1. UN number
Ammonia, Anhydrous14.2. UN proper shipping14.2. UN proper shipping14.2. UN proper shipping14.2. UN proper shipping

namenamenamename

2.3ClassClassClassClass
14.3. Transport hazard class(es)14.3. Transport hazard class(es)14.3. Transport hazard class(es)14.3. Transport hazard class(es)

8Subsidiary riskSubsidiary riskSubsidiary riskSubsidiary risk
2.3+8Label(s)Label(s)Label(s)Label(s)
Not applicable.14.4. Packing group14.4. Packing group14.4. Packing group14.4. Packing group
No.14.5. Environmental hazards14.5. Environmental hazards14.5. Environmental hazards14.5. Environmental hazards
Read safety instructions, SDS and emergency procedures before handling.14.6. Special precautions for14.6. Special precautions for14.6. Special precautions for14.6. Special precautions for

useruseruseruser
IATAIATAIATAIATA

UN100514.1. UN number14.1. UN number14.1. UN number14.1. UN number
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Ammonia, Anhydrous14.2. UN proper shipping14.2. UN proper shipping14.2. UN proper shipping14.2. UN proper shipping
namenamenamename

2.3ClassClassClassClass
14.3. Transport hazard class(es)14.3. Transport hazard class(es)14.3. Transport hazard class(es)14.3. Transport hazard class(es)

8Subsidiary riskSubsidiary riskSubsidiary riskSubsidiary risk
Not applicable.14.4. Packing group14.4. Packing group14.4. Packing group14.4. Packing group
No.14.5. Environmental hazards14.5. Environmental hazards14.5. Environmental hazards14.5. Environmental hazards
2CPERG CodeERG CodeERG CodeERG Code
Read safety instructions, SDS and emergency procedures before handling.14.6. Special precautions for14.6. Special precautions for14.6. Special precautions for14.6. Special precautions for

useruseruseruser

ForbiddenPassenger and cargoPassenger and cargoPassenger and cargoPassenger and cargo
aircraftaircraftaircraftaircraft

Other informationOther informationOther informationOther information

ForbiddenCargo aircraft onlyCargo aircraft onlyCargo aircraft onlyCargo aircraft only
IMDGIMDGIMDGIMDG

UN100514.1. UN number14.1. UN number14.1. UN number14.1. UN number
Ammonia, Anhydrous, Marine pollutant14.2. UN proper shipping14.2. UN proper shipping14.2. UN proper shipping14.2. UN proper shipping

namenamenamename

2.3ClassClassClassClass
14.3. Transport hazard class(es)14.3. Transport hazard class(es)14.3. Transport hazard class(es)14.3. Transport hazard class(es)

8Subsidiary riskSubsidiary riskSubsidiary riskSubsidiary risk
Not applicable.14.4. Packing group14.4. Packing group14.4. Packing group14.4. Packing group

YesMarine pollutantMarine pollutantMarine pollutantMarine pollutant
14.5. Environmental hazards14.5. Environmental hazards14.5. Environmental hazards14.5. Environmental hazards

F-C, S-UEmSEmSEmSEmS
Read safety instructions, SDS and emergency procedures before handling.14.6. Special precautions for14.6. Special precautions for14.6. Special precautions for14.6. Special precautions for

useruseruseruser
Not applicable.14.7. Transport in bulk according14.7. Transport in bulk according14.7. Transport in bulk according14.7. Transport in bulk according

to Annex II of MARPOL 73/78to Annex II of MARPOL 73/78to Annex II of MARPOL 73/78to Annex II of MARPOL 73/78
and the IBC Codeand the IBC Codeand the IBC Codeand the IBC Code

ADN; ADR; IATA; IMDG; RIDADN; ADR; IATA; IMDG; RIDADN; ADR; IATA; IMDG; RIDADN; ADR; IATA; IMDG; RID

Marine pollutantMarine pollutantMarine pollutantMarine pollutant

Avoid transport on vehicles where the load space is not separated from the driver's compartment.
Ensure vehicle driver is aware of the potential hazards of the load and knows what to do in the
event of an accident or an emergency. Before transporting product containers: Ensure that
containers are firmly secured. Ensure cylinder valve is closed and not leaking. Ensure valve outlet
cap nut or plug (where provided) is correctly fitted. Ensure valve protection device (where
provided) is correctly fitted. Ensure adequate ventilation. Ensure compliance with applicable
regulations.

General informationGeneral informationGeneral informationGeneral information
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SECTION 15: Regulatory informationSECTION 15: Regulatory informationSECTION 15: Regulatory informationSECTION 15: Regulatory information
15.1. Safety, health and environmental regulations/legislation specific for the substance or mixture15.1. Safety, health and environmental regulations/legislation specific for the substance or mixture15.1. Safety, health and environmental regulations/legislation specific for the substance or mixture15.1. Safety, health and environmental regulations/legislation specific for the substance or mixture

EU regulationsEU regulationsEU regulationsEU regulations

Regulation (EC) No. 1005/2009 on substances that deplete the ozone layer, Annex I and II, as amendedRegulation (EC) No. 1005/2009 on substances that deplete the ozone layer, Annex I and II, as amendedRegulation (EC) No. 1005/2009 on substances that deplete the ozone layer, Annex I and II, as amendedRegulation (EC) No. 1005/2009 on substances that deplete the ozone layer, Annex I and II, as amended
Not listed.

Regulation (EC) No. 850/2004 on persistent organic pollutants, Annex IRegulation (EC) No. 850/2004 on persistent organic pollutants, Annex IRegulation (EC) No. 850/2004 on persistent organic pollutants, Annex IRegulation (EC) No. 850/2004 on persistent organic pollutants, Annex I
Not listed.

Regulation (EU) No. 649/2012 concerning the export and import of dangerous chemicals, Annex I, Part 1 as amendedRegulation (EU) No. 649/2012 concerning the export and import of dangerous chemicals, Annex I, Part 1 as amendedRegulation (EU) No. 649/2012 concerning the export and import of dangerous chemicals, Annex I, Part 1 as amendedRegulation (EU) No. 649/2012 concerning the export and import of dangerous chemicals, Annex I, Part 1 as amended
Not listed.

Regulation (EU) No. 649/2012 concerning the export and import of dangerous chemicals, Annex I, Part 2 as amendedRegulation (EU) No. 649/2012 concerning the export and import of dangerous chemicals, Annex I, Part 2 as amendedRegulation (EU) No. 649/2012 concerning the export and import of dangerous chemicals, Annex I, Part 2 as amendedRegulation (EU) No. 649/2012 concerning the export and import of dangerous chemicals, Annex I, Part 2 as amended
Not listed.

Regulation (EU) No. 649/2012 concerning the export and import of dangerous chemicals, Annex I, Part 3 as amendedRegulation (EU) No. 649/2012 concerning the export and import of dangerous chemicals, Annex I, Part 3 as amendedRegulation (EU) No. 649/2012 concerning the export and import of dangerous chemicals, Annex I, Part 3 as amendedRegulation (EU) No. 649/2012 concerning the export and import of dangerous chemicals, Annex I, Part 3 as amended
Not listed.

Regulation (EU) No. 649/2012 concerning the export and import of dangerous chemicals, Annex V as amendedRegulation (EU) No. 649/2012 concerning the export and import of dangerous chemicals, Annex V as amendedRegulation (EU) No. 649/2012 concerning the export and import of dangerous chemicals, Annex V as amendedRegulation (EU) No. 649/2012 concerning the export and import of dangerous chemicals, Annex V as amended
Not listed.

Regulation (EC) No. 166/2006 Annex II Pollutant Release and Transfer RegistryRegulation (EC) No. 166/2006 Annex II Pollutant Release and Transfer RegistryRegulation (EC) No. 166/2006 Annex II Pollutant Release and Transfer RegistryRegulation (EC) No. 166/2006 Annex II Pollutant Release and Transfer Registry
Not listed.

Regulation (EC) No. 1907/2006, REACH Article 59(10) Candidate List as currently published by ECHARegulation (EC) No. 1907/2006, REACH Article 59(10) Candidate List as currently published by ECHARegulation (EC) No. 1907/2006, REACH Article 59(10) Candidate List as currently published by ECHARegulation (EC) No. 1907/2006, REACH Article 59(10) Candidate List as currently published by ECHA
Not listed.

AuthorisationsAuthorisationsAuthorisationsAuthorisations

Regulation (EC) No. 1907/2006, REACH Annex XIV Substances subject to authorization, as amendedRegulation (EC) No. 1907/2006, REACH Annex XIV Substances subject to authorization, as amendedRegulation (EC) No. 1907/2006, REACH Annex XIV Substances subject to authorization, as amendedRegulation (EC) No. 1907/2006, REACH Annex XIV Substances subject to authorization, as amended
Not listed.

Restrictions on useRestrictions on useRestrictions on useRestrictions on use

Regulation (EC) No. 1907/2006 Annex XVII Substances subject to restriction on marketing and useRegulation (EC) No. 1907/2006 Annex XVII Substances subject to restriction on marketing and useRegulation (EC) No. 1907/2006 Annex XVII Substances subject to restriction on marketing and useRegulation (EC) No. 1907/2006 Annex XVII Substances subject to restriction on marketing and use
Not regulated.

Regulation (EC) No. 1907/2006, REACH Annex XVII Substances subject to restriction on marketing and use as amendedRegulation (EC) No. 1907/2006, REACH Annex XVII Substances subject to restriction on marketing and use as amendedRegulation (EC) No. 1907/2006, REACH Annex XVII Substances subject to restriction on marketing and use as amendedRegulation (EC) No. 1907/2006, REACH Annex XVII Substances subject to restriction on marketing and use as amended
Not listed.

Directive 2004/37/EC: on the protection of workers from the risks related to exposure to carcinogens and mutagens at workDirective 2004/37/EC: on the protection of workers from the risks related to exposure to carcinogens and mutagens at workDirective 2004/37/EC: on the protection of workers from the risks related to exposure to carcinogens and mutagens at workDirective 2004/37/EC: on the protection of workers from the risks related to exposure to carcinogens and mutagens at work
Not listed.

Directive 2004/37/EC on the protection of workers from the risks related to exposure to carcinogens and mutagens at workDirective 2004/37/EC on the protection of workers from the risks related to exposure to carcinogens and mutagens at workDirective 2004/37/EC on the protection of workers from the risks related to exposure to carcinogens and mutagens at workDirective 2004/37/EC on the protection of workers from the risks related to exposure to carcinogens and mutagens at work
Not regulated.

Directive 92/85/EEC: on the safety and health of pregnant workers and workers who have recently given birth or areDirective 92/85/EEC: on the safety and health of pregnant workers and workers who have recently given birth or areDirective 92/85/EEC: on the safety and health of pregnant workers and workers who have recently given birth or areDirective 92/85/EEC: on the safety and health of pregnant workers and workers who have recently given birth or are
breastfeeding.breastfeeding.breastfeeding.breastfeeding.

Not regulated.

Other EU regulationsOther EU regulationsOther EU regulationsOther EU regulations
Directive 2012/18/EU on major accident hazards involving dangerous substancesDirective 2012/18/EU on major accident hazards involving dangerous substancesDirective 2012/18/EU on major accident hazards involving dangerous substancesDirective 2012/18/EU on major accident hazards involving dangerous substances

Ammonia, Anhydrous (CAS 7664-41-7)
Directive 98/24/EC on the protection of the health and safety of workers from the risks related to chemical agents at work.Directive 98/24/EC on the protection of the health and safety of workers from the risks related to chemical agents at work.Directive 98/24/EC on the protection of the health and safety of workers from the risks related to chemical agents at work.Directive 98/24/EC on the protection of the health and safety of workers from the risks related to chemical agents at work.

Ammonia, Anhydrous (CAS 7664-41-7)
Directive 94/33/EC on the protection of young people at workDirective 94/33/EC on the protection of young people at workDirective 94/33/EC on the protection of young people at workDirective 94/33/EC on the protection of young people at work

Ammonia, Anhydrous (CAS 7664-41-7)
The product is classified and labelled in accordance with EC directives or respective national laws.
This Safety Data Sheet complies with the requirements of Regulation (EC) No 1907/2006, as
amended.

Other regulationsOther regulationsOther regulationsOther regulations

Follow national regulation for work with chemical agents. Young people under 18 years old are not
allowed to work with this product according to EU Directive 94/33/EC on the protection of young
people at work, as amended.

National regulationsNational regulationsNational regulationsNational regulations

No Chemical Safety Assessment has been carried out.15.2. Chemical safety15.2. Chemical safety15.2. Chemical safety15.2. Chemical safety
assessmentassessmentassessmentassessment

International InventoriesInternational InventoriesInternational InventoriesInternational Inventories
Country(s) or regionCountry(s) or regionCountry(s) or regionCountry(s) or region Inventory nameInventory nameInventory nameInventory name On inventory (yes/no)*On inventory (yes/no)*On inventory (yes/no)*On inventory (yes/no)*

YesAustralia Australian Inventory of Chemical Substances (AICS)
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Country(s) or regionCountry(s) or regionCountry(s) or regionCountry(s) or region Inventory nameInventory nameInventory nameInventory name On inventory (yes/no)*On inventory (yes/no)*On inventory (yes/no)*On inventory (yes/no)*
YesCanada Domestic Substances List (DSL)
NoCanada Non-Domestic Substances List (NDSL)

YesChina Inventory of Existing Chemical Substances in China (IECSC)
YesEurope European Inventory of New and Existing Chemicals (EINECS)
NoEurope European List of Notified Chemical Substances (ELINCS)

YesJapan Inventory of Existing and New Chemical Substances (ENCS)
YesKorea Existing Chemicals List (ECL)
YesNew Zealand New Zealand Inventory
YesPhilippines Philippine Inventory of Chemicals and Chemical Substances

(PICCS)
YesUnited States & Puerto Rico Toxic Substances Control Act (TSCA) Inventory

A "Yes" indicates that all components of this product comply with the inventory requirements administered by the governing country(s)

SECTION 16: Other informationSECTION 16: Other informationSECTION 16: Other informationSECTION 16: Other information
List of abbreviationsList of abbreviationsList of abbreviationsList of abbreviations Not available.

Not available.ReferencesReferencesReferencesReferences
Not applicable.Information on evaluationInformation on evaluationInformation on evaluationInformation on evaluation

method leading to themethod leading to themethod leading to themethod leading to the
classification of mixtureclassification of mixtureclassification of mixtureclassification of mixture

H221 Flammable gas.

Full text of any H-statements notFull text of any H-statements notFull text of any H-statements notFull text of any H-statements not
written out in full under Sectionswritten out in full under Sectionswritten out in full under Sectionswritten out in full under Sections
2 to 152 to 152 to 152 to 15

H280 Contains gas under pressure; may explode if heated.
H314 Causes severe skin burns and eye damage.
H331 Toxic if inhaled.
H400 Very toxic to aquatic life.
None.Revision informationRevision informationRevision informationRevision information
Only trained persons should handle compressed gases.
Observe all regulations and local requirements regarding the storage of containers.
Do not remove or deface labels provided by the supplier for the identification of the container
contents.
Ascertain the identity of the gas before using it.
Know and understand the properties and hazards associated with each gas before using it.
When doubt exists as to the correct handling procedure for a particular gas contact the supplier.
Follow training instructions when handling this material.

Training informationTraining informationTraining informationTraining information
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BLENDED PRODUCTS LTD GENERAL INFORMATION FOR THE SAFE HANDLING OF
COMPRESSED GAS
HANDLING: Wear stout gloves. Never lift a container by the cap or guard unless the supplier
states it is designed for that purpose. Use a trolley or other suitable device or technique for
transporting heavy containers, even for a short distance. Where necessary wear suitable eye and
face protection . The choice between safety glasses, chemical goggles, or full face shield will
depend on the pressure and nature of the gas being used. Where necessary for toxic gases see
that self-contained positive pressure breathing apparatus or full face air line respirator is available
in the vicinity of the working area. Employ suitable pressure regulating devices on all containers
when the gas is being emitted to systems with a lower pressure rating than that of the container.
Ascertain that all electrical systems in the area are suitable for service with each gas. Never use
direct flame or electrical heating devices to raise the pressure of a container. Containers should
not be subjected to temperatures above 45°C. Never re-compress a gas mixture without consulting
the supplier. Never attempt to transfer gases from one container to another. Do not use containers
as rollers or supports, or for any other purpose than to contain the gas as supplied. Never permit
oil, grease or other readily combustible substances to come into contact with valves of containers
containing oxygen or other oxidants. Keep container valve outlets clean and free from
contaminants, particularly oil and water. Do not subject containers to abnormal mechanical shocks
which may cause damage to their valves or safety devices. Never attempt to repair or modify
container valves or safety relief devices. Damaged valves should be reported immediately to the
supplier. Close the container valve whenever gas is not required even if the container is still
connected to the equipment.

Other informationOther informationOther informationOther information

STORAGE: Containers should be stored in a well ventilated area. Some gases will require a
purpose built area. Store containers in a location free from fire risk and away from sources of heat
and ignition. Designation as a no smoking area may be desirable. Gas containers should be
segregated in the storage area according to the various categories. The storage area should be
kept clear and access should be restricted to authorized persons only , the area should be clearly
marked as a storage area and appropriate hazard warning signs displayed (Flammable Toxic etc,).
The amount of flammable or toxic gases should be kept to a minimum. Flammable gases should
be stored away from other combustible materials. Containers held in storage should be periodically
checked for general condition and leakage. Containers in storage should be properly secured to
prevent toppling or rolling . Vertical storage is recommended where the container is designed for
this. Container valves should be tightly closed and where appropriate, valve outlets should be
capped or plugged. Protect containers stored in the open against rusting and extremes of weather.
Containers should not be stored in conditions likely to encourage corrosion. Store full and empty
containers separately and arrange full containers so that the oldest stock is used first.

(Continued)(Continued)(Continued)(Continued)

The information in the sheet was written based on the best knowledge and experience currently
available.
Blended Products Limited cannot anticipate all conditions under which this information and its
product, or the products of other manufacturers in combination with its product, may be used.  It is
the user’s responsibility to ensure safe conditions for handling, storage and disposal of the
product, and to assume liability for loss, injury, damage or expense due to improper use.

DisclaimerDisclaimerDisclaimerDisclaimer
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