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Preface to the third edition

‘Chemistry can be defined as the science that studies systematically the composition properties, and reactivity of matter at the atomic and molecular level. Since matter is everything that can be touched, made visible, smelt or tasted, it follows that the scope of chemistry as a subject is very broad’.



QAA for HE Subject Benchmark Statement for Chemistry (2014).





Practical skills form the cornerstone of chemistry. However, the diversity of skills required in the laboratory means that a student’s experience may be limited. While some techniques do require specific skills, many of them are transferable generic skills that are required throughout the subject area.

The time constraints of the modern curriculum often preclude or minimise laboratory time. It is the aim of this book to provide general guidance for use in and out of practical sessions and also to cover a range of techniques from the basic to the more advanced.

In creating the third edition of Practical Skills in Chemistry, we have maintained the approach of the previous editions, with the aim of providing support to students taking chemistry based courses in a concise and user friendly manner. Key points, definitions, illustrations, ‘how to’ boxes, checklists, worked examples, tips and hints are included where appropriate. However, we have also used this opportunity of the new edition to restructure the layout, to literally start at the beginning of the laboratory process and progress to the end, with the dissemination of results.

In updating and thoroughly revising the book to include a ‘taste’ of the latest developments in methodology, we have considered carefully the Quality Assurance Agency UK Subject Benchmarking statements for Chemistry, reviewed and updated in 2014, and have attempted to cover all of the generic skills, along with the practical aspects of the subject specific topics in chemistry. We have been mindful of two of the QAA’s aims for chemistry degree (under- and post-graduate) programmes in the context of practical skills. Specifically, ‘to develop in students a range of practical skills so that they can understand and assess risks and work safely and competently in the laboratory’ [for undergraduate students] and ‘to provide students with the ability to plan and carry out experiments independently and assess the significance of outcomes’ [for postgraduate students].

To students who buy this book, we hope you will find it useful in the laboratory during your practical classes and in your project work – this is not a book to be left on the bookshelf.

We would like to take this opportunity to thank our wives and families for their continued support, and to recognise the following colleagues and friends who have provided assistance, comment and food for thought at various points during the production of all editions: Gary Askwith, Dave Bannister, Jon Bookham, Samantha Bowerbank, Susan Carlile, Michelle Carlin, Jim Creighton, Sarah Cresswell, Martin Davies, Mike Deary, Les Dix, Marcus Durrant, Jackie Eager, Gordon Forrest, Derek Holmes, Ed Ludkin, Dave Osborne, Justin Perry, Lee Rounds, Jane Shaw, Tony Simpson, Dave Wealleans and Ian Winship. We would also like to thank the staff of Pearson Education for the friendly support over the years, and would wish to acknowledge Richelle Zakrewski, Rufus Cornow, Pat Bond, Owen Knight, Simon Lake, Alex Seabrook and Pauline Gillett.

As with previous editions, we would be grateful to hear of any errors you might notice, so that these can be put right at the earliest opportunity.
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For the student

This book aims to provide guidance and support over the broad range of undergraduate courses, as well as some postgraduate courses, including laboratory classes, project work, lectures, tutorials, seminars and examinations, as outlined below:

Chapters   1–7 (The investigative approach)

Introduce the initial key aspects of all laboratory work. Specifically, the essentials of all practical work, health and safety aspects (Risk Assessment and COSHH), making measurements, SI Units and their use, scientific method and design of experiments, making notes of practical exercises and project work.


Chapters   8–12 (Fundamental laboratory techniques)

Cover all aspects of laboratory procedures including working with liquids, solution chemistry and pH and buffer solutions.


Chapters   13–28 (Laboratory techniques)

Introduce all the basic laboratory techniques for use in chemistry. Their contents range from basic techniques used in synthetic chemistry (e.g. melting point, recrystallisation, solvent extraction, distillation, reflux and evaporation) through to more advanced areas (e.g. inert atmosphere techniques and combinatorial chemistry). In addition, classical techniques for qualitative inorganic analysis are covered as well as quantitative approaches (including gravimetry, molecular formulae and titrimetry techniques).


Chapters   29–40 (Instrumental techniques)

Cover essential relevant analytical instrumental techniques from the analysis of molecules (basic spectroscopy), elemental analysis (atomic spectroscopy, X-ray fluorescence spectroscopy), to separation techniques (chromatography and electrophoresis), to electrochemistry, use of radioisotopes and structural techniques (infrared spectroscopy, nuclear magnetic resonance spectrometry, mass spectrometry, X-ray diffraction and thermal analysis).


Chapters   41–57 (IT, internet and data analysis)

Cover all aspects of data, from finding useful and relevant information to solving a problem to useful references on ‘how to’ perform statistical tests.


Chapters   58–65 (Study and examination skills)

Focus on the specific skills that will allow you to work effectively to achieve optimum success during your course and beyond.


Chapters   66–71 (Communicating information)

Are key to success in chemistry; these chapters provide the essential components that you need to consolidate or improve upon to succeed.


Study exercises 

Provide a valuable resource to allow you to practice and revise key aspects of selected chapters. Answers are provided at the back of the book. For numerical exercises, the working out is also provided, as well as the final answer. In some cases, the answer is in the form of tips to allow you to investigate further or provide the direction for a suitable answer.

We hope that you find this book a useful resource throughout your chosen course, and beyond.
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1 Essentials of practical work



Developing practical skills – these will include:


	designing experiments


	observing and measuring


	recording data


	analysing and interpreting data


	reporting/presenting.






All knowledge and theory in science has originated from practical observation and experimentation: this is equally true for chemical disciplines as diverse as analysis and synthesis. Laboratory work is an essential part of all chemistry courses and often accounts for a significant proportion of the assessment marks. The skills and abilities developed in practical classes will continue to be useful throughout your course and beyond, some within science and others in any career you choose (see Chapter  58).










Being prepared

SAFETY NOTE 

Mobile phones – these should never be used in a lab class, as there is a risk of contamination from hazardous substances. Always switch off your mobile phone before entering a laboratory.


KEY POINT 

You will get the most out of laboratory work if you prepare well. Do not go into a practical session assuming that everything will be provided, without any input on your part.


The main points to remember are:


	Read any handouts in advance: make sure you understand the purpose of the practical and the particular skills involved. Does the practical relate to, or expand upon, a current topic in your lectures? Is there any additional preparatory reading that will help?


	Take along appropriate textbooks, to explain aspects in the practical.


	Consider what safety hazards might be involved, and any precautions you might need to take, before you begin (p. 6).


	Listen carefully to any introductory guidance and note any important points: adjust your schedule/handout, as necessary.


	During the practical session, organise your bench space – make sure your lab book is adjacent to, but not within, your working area. You will often find it easiest to keep clean items of glassware, etc., on one side of your working space, with used equipment on the other side.


	All chemical waste (solid or liquid) should be disposed of in the appropriate containers provided (consult the demonstrator or lecturer- in-charge).


	Write up your work as soon as possible and submit it on time or you may lose marks.


	Catch up on any work you have missed as soon as possible – preferably before the next practical session.





Using textbooks in the lab – take this book (or photocopies of relevant pages) along to the relevant classes, so that you can make full use of the information during the practical sessions.


SAFETY NOTE 

If in doubt over any part of the practical procedure – ASK! There is no such thing as a silly question in the laboratory.



Basic requirements

Recording practical results

An A4 loose-leaf ring binder offers flexibility, since you can insert laboratory handouts, and lined and graph paper, at appropriate points. The danger of losing one or more pages from a loose-leaf system is the main drawback. Bound books avoid this problem, although those containing alternating lined/graph or lined/blank pages tend to be wasteful – it is often better to paste sheets of graph paper into a bound book, as required.


Presenting results – while you don’t need to be a graphic designer to produce work of a satisfactory standard, presentation and layout are important and you will lose marks for poorly presented work.

	
All experimental observations and data should be recorded in a notebook in ink at the time they are made because it is easy to forget when you are busy.


Presenting results – layout and presentation of work are important. Ensure that the information presented is legible. You will lose marks for poorly presented work. Chapter  6 gives further practical advice.


A good-quality HB pencil or propelling pencil is recommended for making diagrams, etc. as mistakes are easily corrected with a vinyl eraser. Buy a black, spirit-based (permanent) marker to label experimental glassware, sample tubes, etc. Fibre-tipped fine line drawing/lettering pens are useful for preparing final versions of graphs and diagrams for assessment purposes. Use a clear ruler (with an undamaged edge) for graph drawing, so that you can see data points/information below the ruler as you draw.


Calculators

These range from basic machines with no pre-programmed functions and only one memory, to sophisticated programmable minicomputers with many memories. Note: Many university departments specify a particular make and model of calculator for use in examinations. It is important that you purchase and become familiar with the use of this calculator. The following may be helpful when using a calculator:


Using calculators for numerical problems – Chapter  6 gives further advice.



	Power sources. Choose a battery-powered machine, rather than a mains-operated or solar-powered type. You will need one with basic mathematical/scientific operations including powers, logarithms (p. 472), roots and parentheses (brackets), together with statistical functions such as sample means and standard deviations (Chapter  53).


	Mode of operation. Calculators fall into two distinct groups. The older system used by, for example, Hewlett Packard calculators is known as the reverse Polish notation: to calculate the sum of two numbers, the sequence is 2 [enter] 4+ and the answer 6 is displayed. The more usual method of calculating this equation is as 2+4 =, which is the system used by the majority of modern calculators. Most newcomers find the latter approach to be more straightforward. Spend some time finding out how a calculator operates, e.g. does it have true algebraic logic (√ then number, rather than number then √)? How does it deal with scientific notation (p. 471)?


	Display. Some calculators will display an entire mathematical operation (e.g. '2+4=6'), while others simply display the last number/operation. The former type may offer advantages in tracing errors.


	Complexity. In the early stages, it is usually better to avoid the more complex machines, full of impressive-looking, but often unused preprogrammed functions – go for more memory, parentheses or statistical functions rather than engineering or mathematical constants. Programmable calculators may be worth considering for more advanced studies. However, it is important to note that such calculators are often unacceptable for exams.





Using calculators – take particular care when using the exponential key ‘EXP’ or ‘EE’. Pressing this key produces 10something. For example, if you want to enter 2×10 −4, the order entry is 2, EXP, −, 4 not 2, ×, 10, EXP, −, 4.



Using inexpensive calculators – many unsophisticated calculators have a restricted display for exponential numbers and do not show the ‘power of 10’, e.g. displaying 2.4×10 −5 as 2.4 −05, or 2.4E–05, or even 2.4–05.



Presenting more advanced practical work

In some practical reports and in project work, you may need to use more sophisticated presentation equipment. Word processing may be essential and computer-based graphics packages can be useful. Choose easily read fonts such as Arial or Times New Roman for project work and posters and consider the layout and content carefully (p. 601). Alternatively, you could use fine line drawing pens plus dry-transfer lettering and symbols, such as those made by Letraset®, although this approach is usually more time consuming and less flexible than computer-based system, e.g. using Microsoft Excel.


Presenting graphs and diagrams – ensure these are large enough to be easily read: a common error is to present graphs or diagrams that are too small, with poorly chosen scales (see p. 453).


The use of Microsoft PowerPoint® as a presentation package is common place. It is common to find a computer and presenter available for student use. Advice on content and presentation is given in Chapter  68.


Printing on acetates – standard overhead transparencies are not suitable for use in laser printers or photocopiers: you need to make sure that you use the correct type.




Source for further study 


	Bennett, S.W. and O’Neale, K. (1999) Progressive Development of Practical Skills in Chemistry. A guide to early-undergraduate experimental work. Royal Society of Chemistry, Cambridge.


	Overton, T., Johnson, S. and Scott, J. (2015) Study and Communication Skills for the Chemical Sciences, 2nd edn., Oxford University Press, Oxford.





Study exercises 


	1.1 Consider the value of practical work.  Spend a few minutes thinking about the purpose of practical work within a specific part of your course (e.g. a particular first year module) and then write a list of the six most important points. Compare your list with the generic list we have provided on p. 602, which is based on our experience as lecturers – does it differ much from your list, which is drawn up from a student perspective?



	1.2 Make a list of items required for a particular practical experiment.  This exercise is likely to be most useful if you can relate it to an appropriate practical session on your course. However, we have given a model list for a recrystallisation of an impure compound from water as an example.



	1.3 Check your calculator skills.  Carry out the following mathematical operations, using either a hand-held calculator or a PC with appropriate ‘calculator’ software.


	5×(2+6)


	[ 8.3÷(6.4−1.9) ]×24 (to 4 significant figures)


	(1÷32)×(5÷8) (to 3 significant figures)


	1.2×105+4.0×104 in scientific notation (see p. 471)


	3.4×10 −2−2.7×10 −3 in ‘normal’ notation (i.e. conventional notation, not scientific format) and to 3 decimal places.




(See also numerical exercises in Chapter 51 )






2 Health and safety



Health and safety law requires institutions to provide a working environment that is safe and without risk to health. Where appropriate, training and information on safe working practices must be provided. Students and staff must take reasonable care to ensure the health and safety of themselves and of others, and must not misuse any safety equipment.


Health and Safety Legislation – in the UK, the Health and Safety at Work Act 1974 provides the main legal framework for health and safety. The Control of Substances Hazardous to Health (COSHH) Regulations 2002 impose specific legal requirements for risk assessment wherever hazardous chemicals or biological agents are used, with Approved Codes of Practice for the control of hazardous substances, carcinogens and biological agents, including pathogenic microbes.


KEY POINT 

All practical work must be carried out with safety in mind, to minimise the risk of harm to yourself and to others – safety is everyone’s responsibility by law.












Risk assessment

A risk assessment is a systematic approach to hazard identification and control. It is essential to consider what aspects of a laboratory activity can cause injury to people and then to introduce control measures that will reduce the risk of injury to an acceptable level. Important aspects to consider are:


	Substance hazards


	How the substance is to be used


	How it can be controlled


	Who is exposed


	How much exposure


	The duration of exposure




Definitions 


	Hazard – the potential of a substance to cause harm.


	Risk – the likelihood that a substance will harm you and the severity of harm in the actual circumstances of use.





KEY POINT 

It is important to distinguish between the HAZARD of a substance and the RISK resulting from exposure.


The risk assessment process

The five step process requires you to:


	Identify the hazards and risk: One way to do this is by using ‘PEME,’ i.e. People, Equipment, Materials and Environment.


	‘People’ hazards can cover a range of issues including the individual themselves and the systems that people have to use. In this ‘people’ context consider the following terms: training, capabilities /restrictions, supervision, communication, adequate numbers and human error.


	‘Equipment’ hazards relate to the equipment to be used; it will also consider related aspects of the equipment including repair, maintenance, handling, storage, cleaning and operation of the equipment.


	‘Materials’ hazards cover any liquid, solid or gas associated with the task. This aspect also covers any by-products or waste generated by the activity.


	‘Environment’ hazards relate to the surrounds you are working in. Examples include poor lighting, heating and ventilation, poor access and egress, tripping/slipping hazards, restricted space/visibility and other activities taking place nearby.




	Identify who can be harmed and how: Who – Athough a task may seem to be well managed, if control measures fail then a whole range of people could be injured, e.g. co-lab workers in the area or people visiting the area. Your risk assessment should consider all those people who could potentially be harmed if the control measures fail. How – the five routes of chemical exposure (Fig.  2.1) are: inhalation – breathing in small particles or chemical vapours is the most common exposure pathway; dermal – some chemicals can be absorbed into the body; ingestion – inadvertent hand-to-mouth transmission; intravenously – improper use of needles/glass pipettes and their disposal can lead to inadvertent exposure; eye contact – rubbing your eyes after chemical exposure with your hands (with or without gloves).


[image: ]Fig.  2.1

Major routes of entry of harmful substances into the body.




	Identify the current controls and decide if more is required


	Identify the control measures currently in place for each hazard you have identified i.e. physical controls (i.e. local exhaust ventilation); procedural controls (i.e. a safe working procedure for the task); and behavioural controls (i.e. adequate supervision and monitoring of behaviour).


	Identify the risks and decide on precautions – a risk matrix analysis. A risk analysis is a qualitative estimate of risk associated with each applicable risk; it assumes that the planned or existing controls are in place. Box  2.1 shows you how to undertake a risk matrix analysis. The risk matrix evaluates the risk by allocating a numeric risk level and the tolerability of the hazard.




	Record your findings – you will need to record your assessments. You will need to:

SAFETY NOTE 


	Protective clothing is worn as a first barrier to spillage of chemicals on to your body.


	Lab coats are for protection of you and your clothing.


	Eye protection special spectacles with side pieces to protect you from your own mistakes and those of your colleagues. If you wear spectacles, eye protection with prescription lenses and side pieces is available from your optician, an expensive but worthwhile investment. Otherwise goggles can be worn over spectacles.


	Contact lenses should not be worn in the laboratory. Chemicals can get under the lens and damage the eye before the lens can be removed. It is often very difficult to remove the contact lens from the eye after a chemical splash.


	Shoes should cover the feet: no open-toed sandals, for example.


	Long hair should be tied back and hats (e.g. baseball caps) should not be worn.






	state clearly what task /activity the risk assessment covers


	ensure that the hazards and controls are clearly listed


	consider all those people who could potentially be harmed


	ensure that the appropriate member of staff signs off the assessment (e.g. technical demonstrator; lecturer-in-charge; project supervisor)


	make sure the completed risk assessments are readily available to those who might need them (e.g. module tutor).




	Review as necessary. Risk assessments should be reviewed on a regular basis. The period of review should reflect the hazards: the greater the hazards the more frequent the review. The risk assessments should also be reviewed, if for example, the experiment is modified in any way.



Box  2.1 How to perform a risk matrix analysis

A risk matrix analysis allows you to prioritise the likelihood and severity of risk to an individual from the hazard identified.

	Using the form in Fig.  2.2 conduct a COSHH assessment of the chemical to be used in a practical laboratory class. If the Signal word is DANGER then the extended COSHH form should be used (Fig.  2.3).


[image: ]Fig.  2.2
Control of Substances Hazardous to Health (COSHH) form



[image: ]
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[image: ]Fig.  2.3

Extended Control of Substances Hazardous to Health (COSHH) form






	First consult the Material Safety Data Sheet (MSDS) supplied; all manufacturers of hazardous chemicals are required to provide one of these sheets for all products which they sell.


	Consult the Hazard pictograms (Fig.  2.4) for visible relevant information. In addition, H (hazard) statements (Table  2.1) and P (precautionary) statements (Table  2.2) are available on MSDS sheets and /or at: http://www.sigmaaldrich.com/help-welcome/hazard-and-precautionary-statements.html. Enter the compound name in the search facility, then click ‘MSDS’ at the appropriate product line.


[image: ]Fig.  2.4

Hazard warning pictograms and their hazard codes


Table  2.1

Hazard statements





	Code

	Hazard statements

	Hazard class

	Category

	Signal word

	Pictogram

	P-Codes






	H200

	Unstable explosive

	Explosives

	Unstable Explosive

	Danger

	[image: ]

	P201, P202, P281, P372, P373, P380, P401, P501




	H201

	Explosive; mass explosion hazard

	Explosives

	Div 1.1

	Danger

	[image: ]

	P210, P230, P240, P250, P280, P370+P380, P372, P373, P401, P501




	H202

	Explosive; severe projection hazard

	Explosives

	Div 1.2

	Danger

	[image: ]

	P210, P230, P240, P250, P280, P370+P380, P372, P373, P401, P501




	H203

	Explosive; fire, blast or projection hazard

	Explosives

	Div 1.3

	Danger

	[image: ]

	P210, P230, P240, P250, P280, P370+P380, P372, P373, P401, P501




	H204

	Fire or projection hazard

	Explosives

	Div 1.4

	Warning

	[image: ]

	P210, P240, P250, P280, P370+P380, P372, P373, P374, P401, P501




	H205

	May mass explode in fire

	Explosives

	Div 1.5

	Danger

	

	P210, P230, P240, P250, P280, P370+P380, P372, P373, P401, P501




	

	

	

	Div 1.6

	

	

	




	H220

	Extremely flammable gas

	Flammable gases

	Category 1

	Danger

	[image: ]


	P210, P377, P381, P403




	H221

	Flammable gas

	Flammable gases

	Category 2

	Warning

	P210, P377, P381, P403




	H222

	Extremely flammable aerosol

	Flammable aerosols

	Category 1

	Danger

	[image: ]


	P210, P211, P251, P410+P412




	H223

	Flammable aerosol

	Flammable aerosols

	Category 2

	Warning

	P210, P211, P251, P410+P412




	H224

	Extremely flammable liquid and vapour

	Flammable liquids

	Category 1

	Danger

	[image: ]


	




	H225

	Highly flammable liquid and vapour

	Flammable liquids

	Category 2

	Danger

	P210, P233, P240, P241, P242, P243, P280, P303+P361+P353, P370+P378, P403+P235, P501




	H226

	Flammable liquid and vapour

	Flammable liquids

	Category 3

	Warning

	




	H227

	Combustible liquid

	Flammable liquids

	Category 4

	Warning

	

	P210, P280, P370+P378, P403+P235, P501




	H228

	Flammable solid

	Flammable solids

	Category 1

	Danger

	[image: ]


	P210, P240, P241, P280, P370+P378




	H228

	Flammable solid

	Flammable solids

	Category 2

	Warning

	




	H240

	Heating may cause an explosion

	Self-reactive substances and mixtures; and Organic peroxides

	Type A

	Danger

	[image: ]

	P210, P220, P234, P280, P370+P378, P370+P380+P375, P403+P235, P411, P420, P501




	H241

	Heating may cause a fire or explosion

	Self-reactive substances and mixtures; and Organic peroxides

	Type B

	Danger

	[image: ] [image: ]
 

	P210, P220, P234, P280, P370+P378, P370+P380+P375, P403+P235, P411, P420, P501




	H242

	Heating may cause a fire

	Self-reactive substances and mixtures; and organic peroxides

	Type C, D,

	Danger

	[image: ]

	P210, P220, P234, P280, P370+P378, P403+P235, P411, P420, P501




	H242

	Heating may cause a fire

	Self-reactive substances and mixtures; and organic peroxides

	Type E, F

	Warning

	[image: ]

	P210, P220, P234, P280, P370+P378, P403+P235, P411, P420, P501




	

	

	

	Type G

	

	

	




	H250

	Catches fire spontaneously if exposed to air

	Pyrophoric liquids; Pyrorophoric solids

	Category 1

	Danger

	[image: ]

	P210, P222, P280, P302+P334, P370+P378, P422




	H251

	Self-heating; may catch fire

	Self-heating substances and mixtures

	Category 1

	Danger

	[image: ]


	




	H252

	Self-heating in large quantities; may catch fire

	Self-heating substances and mixtures

	Category 2

	Warning

	P235+P410, P280, P407, P413, P420




	H260

	In contact with water releases flammable gases which may ignite spontaneously

	Substances and mixtures which, in contact with water, emit flammable gases

	Category 1

	Danger

	[image: ]

	




	H261

	In contact with water releases flammable gas

	Substances and mixtures which, in contact with water, emit flammable gases

	Category 2

	Danger

	P223, P231+P232, P280, P335+P334, P370+P378, P402+P404, P501




	H261

	In contact with water releases flammable gas

	Substances and mixtures which, in contact with water, emit flammable gases

	Category 3

	Warning

	[image: ]

	P231+P232, P280, P370+P378, P402+P404, P501




	H270

	May cause or intensify fire; oxidiser

	Oxidising gases

	Category 1

	Danger

	[image: ]

	P220, P244, P370+P376, P403




	H271

	May cause fire or explosion; strong oxidiser

	Oxidising liquids; Oxidising solids

	Category 1

	Danger

	[image: ]

	P210, P220, P221, P280, P283, P306+P360, P371+P380+P375, P370+P378, P501




	H272

	May intensify fire; oxidiser

	Oxidising liquids; Oxidising solids

	Category 2

	Danger

	[image: ]

	




	H272

	May intensify fire; oxidiser

	Oxidising liquids; Oxidising solids

	Category 3

	Warning

	P210, P220, P221, P280, P370+P378, P501




	H280

	Contains gas under pressure; may explode if heated

	Gases under pressure

	Compressed gas

Liquefied gas

Dissolved gas

	Warning

	[image: ]

	P410+P403




	H281

	Contains refrigerated gas; may cause cryogenic burns or injury

	Gases under pressure

	Refrigerated liquefied gas

	Warning

	[image: ]

	P282, P336, P315, P403




	H290

	May be corrosive to metals

	Corrosive to metals

	Category 1

	Warning

	[image: ]

	P234, P390, P404




	H300

	Fatal if swallowed

	Acute toxicity, oral

	Category 1, 2

	Danger

	[image: ]

	P264, P270, P301+P310, P321, P330, P405, P501




	H301

	Toxic if swalloed

	Acute toxicity, oral

	Category 3

	Danger

	[image: ]

	P264, P270, P301+P310, P321, P330, P405, P501




	H302

	Harmful if swallowed

	Acute toxicity, oral

	Category 4

	Warning

	[image: ]


	
P264, P270, P301+P312, P330, P501




	H303

	May be harmful if swallowed

	Acute toxicity, oral

	Category 5

	

	
	P312



	H304

	May be fatal if swallowed and enters airways

	Aspiration hazard

	Category 1

	Danger

	[image: ]


	




	H305

	May be fatal if swallowed and enters airways

	Aspiration hazard

	Category 2

	Warning

	P301+P310, P331, P405, P501




	H310

	Fatal in contact with skin

	Acute toxicity, dermal

	Category 1, 2

	Danger

	[image: ]

	P262, P264, P270, P280, P302+P350, P310, P322, P361, P363, P405, P501




	H311

	Toxic in contact with skin

	Acute toxicity, dermal

	Category 3

	Danger

	[image: ]

	P280, P302+P352, P312, P322, P361, P363, P405, P501




	H312

	Harmful in contact with skin

	Acute toxicity, dermal

	Category 4

	Warning

	[image: ]

	P280, P302+P352, P312, P322, P363, P501




	H313

	May be harmful in contact with skin

	Acute toxicity, dermal

	Category 5

	

	

	P312




	H314

	Causes severe skin burns and eye damage

	Skin corrosion/irritation

	Category 1A, B, C

	Danger

	[image: ]

	P260, P264, P280, P301+P330+P331, P303+P361+P353, P363, P304+P340, P310, P321, P305+P351+P338, P405, P501




	H315

	Causes skin irritation

	Skin corrosion/irritation

	Category 2

	Warning

	[image: ]

	P264 P280, P302+P352, P321, P332+P313, P362




	H316

	Causes mild skin irritation

	Skin corrosion/irritation

	Category 3

	Warning

	

	P332+P313




	H317

	May cause an allergic skin reaction

	Sensitisation, skin

	Category 1

	Warning

	[image: ]

	P261, P272, P280, P302+P352, P333+P313, P321, P363, P501




	H318

	Causes serious eye damage

	Serious eye damage/eye irritation

	Category 1

	Danger

	[image: ]

	P280, P305+P351+P338, P310




	H319

	Causes serious eye irritation

	Serious eye damage/eye irritation

	Category 2A

	Warning

	[image: ]

	P264, P280, P305+P351+P338, P337+P313P




	H320

	Causes eye irritation

	Serious eye damage/eye irritation

	Category 2B

	Warning

	

	P264, P305+P351+P338, P337+P313




	H330

	Fatal if inhaled

	Acute toxicity, inhalation

	Category 1, 2

	Danger

	[image: ]

	P260, P271, P284, P304+P340, P310, P320, P403+P233, P405, P501




	H331

	Toxic if inhaled

	Acute toxicity, inhalation

	Category 3

	Danger

	[image: ]

	P261, P271, P304+P340 P311, P321, P403+P233, P405, P501




	H332

	Harmful if inhaled

	Acute toxicity, inhalation

	Category 4

	Warning

	[image: ]

	




	H333

	May be harmful if inhaled

	Acute toxicity, inhalation

	Category 5

	

	

	P261, P271, P304+P340, P312 P304+P312




	H334

	May cause allergy or asthma symptoms or breathing difficulties if inhaled

	Sensitisation, respiratory

	Category 1

	Danger

	[image: ]

	P261, P285, P304+P341, P342+P311, P501




	H335

	May cause respiratory irritation

	Specific target organ toxicity, single exposure; respiratory tract irritation

	Category 3

	Warning

	[image: ]

	




	H336

	May cause drowsiness or dizziness

	Specific target organ toxicity, single exposure; Narcotic effcts

	Category 3

	Warning

	P261, P271, P304+P340, P312, P403+P233, P405, P501




	H340

	May cause genetic defects

	Germ cell mutagenicity

	Category 1A, 1B

	Danger

	[image: ]


	




	H341

	Suspected of causing genetic defects

	Germ cat mutagenicity

	Category 2

	Warning

	P201, P202, P281, P308+P313, P405, P501




	H350

	May cause cancer

	Carcinogenicity

	Category 1A, 1B

	Danger

	[image: ]

	




	H351

	Suspected of causing cancer

	Carcinogenicity

	Category 2

	Warning

	P201, P202, P281, P308+P313, P405, P501




	H360

	May damage fertility or the unborn child

	Reproductive toxicity

	Categoty 1A, 1B

	Danger

	[image: ]


	




	H361

	Suspected of damaging fertility or the unborn child

	Reproductive toxicity

	Category 2

	Warning

	P201, P202, P281, P308+P313, P405, P501




	H362

	May cause harm to breast-fed children

	Reproductive toxicity, effects on or via lactation

	Additional category

	

	

	P201, P260, P263, P264, P270, P308+P313




	H370

	Causes damage to organs

	Specific target organ toxicity, single exposure

	Category 1

	Danger

	[image: ]


	P260, P264, P270, P307+P311, P321, P405, P501




	H371

	May cause damage to organs

	Specific target organ toxicity, single exposure

	Category 2

	Warning

	P260, P264, P270, P309+P311, P405, P501




	H372

	Causes damage to organs through prolonged or repeated exposure

	Specific target organ toxicity, repeated exposure

	Category 1

	Danger

	[image: ]


	P260, P264, P270, P314, P501




	H373

	Causes damage to organs through prolonged or repeated exposure

	Specific target organ toxicity, repeated exposure

	Category 2

	Warning

	P260, P314, P501




	H400

	Very toxic to aquatic life

	Hazardous to the aquatic environment, acute hazard

	Category 1

	Warning

	[image: ]

	P273, P391, P501




	H401

	Toxic to aquatic life

	Hazardous to the aquatic environment, acute hazard

	Category 2

	

	[image: ]

	P273, P501




	H402

	Harmful to aquatic life

	Hazardous to the aquatic environment, acute hazard

	Category 3

	

	




	H410

	Very toxic to aquatic file with long lasting effects

	Hazardous to the aquatic environment, long-term hazard

	Category 1

	Warning

	P273, P391, P501




	H411

	Toxic to aquatic life with long lasting effects

	Hazardous to the aquatic environment, long-term hazard

	Category 2

	

	




	H412

	Harmful to aquatic life with long lasting effects

	Hazardous to the aquatic environment, long-term hazard

	Category 3

	

	




	H413

	May cause long lasting harmful effects to aquatic life

	Hazardous to the aquatic environment, long-term hazard

	Category 4

	

	P273, P501




	H420

	Harms public health and the environment by destroying ozone in the upper atmosphere

	Hazardous to the ozone layer

	Category 1

	Warning

	[image: ]

	P502






Table  2.2

Precautionary statements





	Precautionary statements – General




	P101

	If medical advice is needed, have product container or label at hand.




	P102

	Keep out of reach of children.




	P103

	Read label before use.




	Precautionary statements – Prevention




	P201

	Obtain special instructions before use.




	P202

	Do not handle until all safety precautions have been read and understood.




	P210

	Keep away from heat/sparks/open flames/hot surfaces – No smoking.




	P211

	Do not spray on an open flame or other ignition source.




	P220

	Keep/Store away from clothing/. . . /combustible materials.




	P221

	Take any precaution to avoid mixing with combustibles/. . . 




	P222

	Do not allow contact with air.




	P223

	Keep away from any possible contact with water, because of violent reaction and possible flash fire.




	P230

	Keep wetted with . . . 




	P231

	Handle under inert gas.




	P232

	Protect from moisture.




	P233

	Keep container tightly closed.




	P234

	Keep only in original container.




	P235

	Keep cool.




	P240

	Ground/bond container and receiving equipment.




	P241

	Use explosion-proof electrical/ventilating/lighting/. . . /equipment.




	P242

	Use only non-sparking tools.




	P243

	Take precautionary measures against static discharge.




	P244

	Keep reduction valves free from grease and oil.




	P250

	Do not subject to grinding/shock/. . . /friction.




	P251

	Pressurised container: Do not pierce or burn, even after use.




	P260

	Do not breathe dust/fume/gas/mist/vapours/spray.




	P261

	Avoid breathing dust/fume/gas/mist/vapours/spray.




	P262

	Do not get in eyes, on skin, or on clothing.




	P263

	Avoid contact during pregnancy/while nursing.




	P264

	Wash hands thoroughly after handling.




	P264

	Wash skin thouroughly after handling.




	P270

	Do not eat, drink or smoke when using this product.




	P271

	Use only outdoors or in a well-ventilated area.




	P272

	Contaminated work clothing should not be allowed out of the workplace.




	P273

	Avoid release to the environment.




	P280

	Wear protective gloves/protective clothing/eye protection/face protection.




	P281

	Use personal protective equipment as required.




	P282

	Wear cold insulating gloves/face shield/eye protection.




	P283

	Wear fire/flame resistant/retardant clothing.




	P284

	Wear respiratory protection.




	P285

	In case of inadequate ventilation wear respiratory protection.




	P231+P232

	Handle under inert gas. Protect from moisture.




	P235+P410

	Keep cool. Protect from sunlight.




	Precautionary statements – Response




	P301

	IF SWALLOWED:




	P304

	IF INHALED:




	P305

	IF IN EYES:




	P306

	IF ON CLOTHING:




	P307

	IF exposed:




	P308

	IF exposed or concerned:




	P309

	IF exposed or if you feel unwell:




	P310

	Immediately call a POISON CENTER or doctor/physician.




	P311

	Call a POISON CENTER or doctor/physician.




	P312

	Call a POISON CENTER or doctor/physician if you feel unwell.




	P313

	Get medical advice/attention.




	P314

	Get medical advice/attention if you feel unwell.




	P315

	Get immediate medical advice/attention.




	P320

	Specific treatment is urgent (see . . . on this label).




	P321

	Specific treatment (see . . . on this label).




	P322

	Specific measures (see . . . on this label).




	P330

	Rinse mouth.




	P331

	Do NOT induce vomiting.




	P332

	IF SKIN irritation occurs:




	P333

	If skin irritation or rash occurs:




	P334

	Immerse in cool water/wrap in wet bandages.




	P335

	Brush off loose particles from skin.




	P336

	Thaw frosted parts with lukewarm water. Do not rub affected area.




	P337

	If eye irritation persists:




	P338

	Remove contact lenses, if present and easy to do. Continue rinsing.




	P340

	Remove victim to fresh air and keep at rest in a position comfortable for breathing.




	P341

	If breathing is difficult, remove victim to fresh air and keep at rest in a position comfortable for breathing.




	P342

	If experiencing respiratory symptoms:




	P350

	Gently wash with plenty of soap and water.




	P351

	Rinse cautiously with water for several minutes.




	P352

	Wash with plenty of soap and water.




	P353

	Rinse skin with water/shower.




	P360

	Rinse immediately contaminated clothing and skin with plenty of water before removing clothes.




	P361

	Remove/Take off immediately all contaminated clothing.




	P362

	Take off contaminated clothing and wash before reuse.




	P363

	Wash contaminated clothing before reuse.




	P370

	In case of fire:




	P371

	In case of major fire and large quantities:




	P372

	Explosion risk in case of fire.




	P373

	DO NOT fight fire when fire reaches explosives.




	P374

	Fight fire with normal precautions from a reasonable distance.




	P376

	Stop leak if safe to do so. Oxidising gases (section  2.4) 1




	P377

	Leaking gas fire: Do not extinguish, unless leak can be stopped safely.




	P378

	Use . . . for extinction.




	P380

	Evacuate area.




	P381

	Eliminate all ignition sources if safe to do so.




	P390

	Absorb spillage to prevent material damage.




	P391

	Collect spillage. Hazardous to the aquatic environment




	P301+P310

	IF SWALLOWED: Immediately call a POISON CENTER or doctor/physician.




	P301+P312

	IF SWALLOWED: call a POISON CENTER or doctor/physician IF you feel unwell.




	P301+P330+P331

	IF SWALLOWED: Rinse mouth. Do NOT induce vomiting.




	P302+P334

	IF ON SKIN: Immerse in cool water/wrap in wet bandages.




	P302+P350

	IF ON SKIN: Gently wash with plenty of soap and water.




	P302+P352

	IF ON SKIN: Wash with plenty of soap and water.




	P303+P361+P353

	IF ON SKIN (or hair): Remove/Take off immediately all contaminated clothing. Rinse SKIN with water/shower.




	P304+P312

	IF INHALED: Call a POISON CENTER or doctor/physician if you feel unwell.




	P304+P340

	IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable for breathing.




	P304+P341

	IF INHALED: If breathing is difficult, remove victim to fresh air and keep at rest in a position 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.




	P306+P360

	IF ON CLOTHING: Rinse immediately contaminated CLOTHING and SKIN with plenty of water before removing clothes.




	P307+P311

	IF exposed: Call a POISON CENTER or doctor/physician.




	P308+P313

	IF exposed or concerned: Get medical advice/attention.




	P309+P311

	IF exposed or if you feel unwell: Call a POISON CENTER or doctor/physician.




	P332+P313

	IF SKIN irritation occurs: Get medical advice/attention.




	P333+P313

	IF SKIN irritation or rash occurs: Get medical advice/attention.




	P335+P334

	Brush off loose particles from skin. Immerse in cool water/wrap in wet bandages.




	P337+P313

	IF eye irritation persists: Get medical advice/attention.




	P342+P311

	IF experiencing respiratory symptoms: Call a POISON CENTER or doctor/physician.




	P370+P376

	In case of fire: Stop leak if safe to Do so.




	P370+P378

	In case of fire: Use . . . for extinction.




	P370+P380

	In case of fire: Evacuate area.




	P370+P380+P375

	In case of fire: Evacuate area. Fight fire remotely due to the risk of explosion.




	P371+P380+P375

	In case of major fire and large quantities: Evacuate area. Fight fire remotely due to the risk of explosion.




	Precautionary statements – Storage




	P401

	Store . . ..




	P402

	Store in a dry place.




	P403

	Store in a well-ventilated place.




	P404

	Store in a closed container.




	P405

	Store locked up.




	P406

	Store in corrosive resistant/. . .  container with a resistant inner liner.




	P407

	Maintain air gap between stacks/pallets.




	P410

	Protect from sunlight.




	P411

	Store at temperatures not exceeding . . . °C/. . .  °F.




	P412

	Do not expose to temperatures exceeding 50 °C/ 122 °F.




	P413

	Store bulk masses greater than . . . kg/. . . lbs at temperatures not exceeding . . . °C/. . .  °F.




	P420

	Store away from other materials.




	P422

	Store contents under . . . 




	P402+P404

	Store in a dry place. Store in a closed container.




	P403+P233

	Store in a well-ventilated place. Keep container tightly closed.




	P403+P235

	Store in a well-ventilated place. Keep cool.




	P410+P403

	Protect from sunlight. Store in a well-ventilated place.




	P410+P412

	Protect from sunlight. Do not expose to temperatures exceeding 50 °C/122 °F.




	P411+P235

	Store at temperatures not exceeding . . . °C/. . .  °F. Keep cool.




	Precautionary statements – Disposal




	P501

	Dispose of contents/container to . . ..




	P502

	Refer to manufacturer/supplier for information on recovery/recycling.







	Assess the ‘likelihood’ of harm coming to pass given the amount/nature of substance used, the environment / manner it is used in; in the absence of any specific control measures you should indicate the highest likelihood among the various risks (Table  2.3).

Table  2.3

Assessing the likelihood and severity





	Likelihood

	Severity






	Certain / imminent

	6

	Multiple fatalities

	6




	Very likely

	5

	Single fatalities

	5




	Likely

	4

	Major injury

	4




	May occur

	3

	Lost time injury

	3




	Unlikely

	2

	Minor injury

	2




	Remote

	1

	Delay only

	1







	Assess the ‘severity’; this should be substance-specific rather than activity-specific. This should relate directly to the information provided on the MSDS sheet (provided by the manufacturer); use the highest severity assessment among the various risks (Table  2.3).


	Then, calculate the risk rating using the risk matrix (Table  2.4). The risk is calculated by multiplying the likelihood by the severity before any control measures additional to Good Laboratory Practice (GLP) / Personal Protective Equipment (PPE) – laboratory coat and safety glasses are factored in. This calculation of risk should quote the highest risk associated with the substance (i.e. what is the most dangerous feature of the substance).

Table  2.4

Risk matrix





	Risk: the risk in using the substance=Likelihood×Severity






	LOW

	1 to 10

	Good laboratory practice required




	HIGH

	12 to 18

	Specific identified control measures must be used




	VERY HIGH

	20+

	Trained personnel only







	You are aiming to reduce the likelihood to as close to 1 as you can get (e.g. by performing the experiment in a fume cupboard).




An example MSDS sheet for phenol is shown in Fig.  2.5. In addition, an example of a completed COSHH form for phenol is shown in Fig.  2.6. In addition, as the Signal word is Danger an extended COSHH form (Fig.  2.3) would be required to be completed.


[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]Fig.  2.5

Example MSDS sheet for phenol





[image: ]Fig.  2.6

Example Control of Substances Hazardous to Health (COSHH) form for phenol



All manufacturers of hazardous chemicals are required to provide a Material Safety Data Sheet, or MSDS. The MSDS will contain the following information:


	Manufacturer


	Name of Chemical


	Chemical Components


	Hazards Associated with the Product


	First Aid Measures


	Fire Fighting Measures


	Handling and Storage


	Accidental Release Procedures


	Exposure Control and Personal Protection


	Physical and Chemical Properties


	Stability and Reactivity


	Toxicological and Ecological Information


	Disposal Practices


	Other miscellaneous information





Hazard statements

– There are 72 individual and 17 combined Hazard statements (Table 2.1). Each one of them is assigned a unique alphanumerical code which consists of one letter and three numbers as follows:


	the letter ‘H’ (for ‘hazard statement’);


	a number designating the type of hazard: ‘2’ for physical hazards; ‘3’ for health hazards; and ‘4’ for environmental hazards; and finally,


	two numbers corresponding to the sequential numbering of hazards arising from the intrinsic properties of the substance or mixture, i.e. explosive properties (codes from 200 to 210), flammability (codes from 220 to 230), etc.





Precautionary statements

– There are 116 individual and 33 combined Precautionary statements (Table 2.2). These are assigned a unique alphanumerical code which consists of one letter and three numbers as follows:


	the letter “P” (for ‘precautionary statement’);


	one number designating the type of precautionary statement: ‘1’ for general precautionary statements; ‘2’ for prevention precautionary statements; ‘3’ for response precautionary statements; ‘4’ for storage precautionary statements; and, ‘5’ for disposal precautionary statements; and finally


	two numbers (corresponding to the sequential numbering of precautionary statements).







Guidance notes for completing the COSHH form


	H statements are available on MSDS sheets and/or at http://www.sigmaaldrich.com/help-welcome/hazard-and-precautionary-statements.html (Table  2.1) (enter compound name in search facility, click ‘MSDS’ at appropriate product line)


	Each key/significant substance hazards identified on MSDS


	If Signal word is DANGER then the Extended COSHH assessment (Fig.  2.3) must be completed and the appropriate controls, storage, disposal and emergency procedures transferred to this form. Provide as much detail as is required to make this record suitable and sufficient


	'Likelihood'=Assessment of ‘likelihood’ of harm coming to pass given the amount/nature of substance used, the environment/manner it’s used in and in the absence of any specific Control Measures – indicate the highest likelihood among the various risks


	‘Severity’: substance-specific rather than activity specific – indicated/intimated on MSDS – use the highest severity assessment among the various risks.


	Risk=Likelihood×Severity before control measures additional to GLP (good lab practice)/PPE (Personal Protective Equipment=lab coat and safety glasses are factored in). Note this column should quote the highest risk associated with the substance (i.e. what is the most dangerous feature of the substance).


	If the risk is low (1 to 10 inclusive) then only GLP and use of PPE is required (this is standard for laboratory work). However, you may nevertheless deem additional control appropriate.


	If risk is high (12 to 18 inclusive) then additional control measures must be indicated.


	If risk is very high (20+) then this is probably not appropriate for general undergraduate laboratory student activity, only trained personnel should be
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H301 + H311 + H331 Toxic f swallowed, in contact with skin or i inhaled.

H3ta Causes severe skin burms and eye damage.

H341 Suspected of causing genetic defects.

Ha73 May cause damage to organs through prolonged of repeated exposure.

Ha11 Toxic to aquatic Ife with long lasting effects.

Precautionary statement(s)

P260 Do not breathe dust fume gas/ mist/ vapours/ spray.

P280 Wear proteciive gloves/ protective clothing eye protection’ face
protection.

P301+P330 +P331 +P310  IF SWALLOWED: Rinse mouth. Do NOT induce vomiting. Immediately
call a POISON CENTER or doctor/ physician.

P303 + P361 + P353 IF ON SKIN (or hair): Take off immediately all contaminated clothing
Rinse skin with water/shower.
P304 + P340 + P310. IF INHALED: Remove person to fresh air and keep comfortable for

breathing. Immediately call a POISON CENTER or doctor/ physician.

P305 + P351 +P338 +P310  IF IN EYES: Rinse cautiously with water for several minutes. Remove
‘contact lenses, f present and easy to do. Continue rinsing. Immediately
call a POISON CENTER or doctor/ physician.

Supplemental hazard none

statements

Other hazards
‘This substance/mixture contains no components considered to be either persistent, bioaccumulative and

{oxic (PBT) or very persistent and very bioaccumuative (vPB) at levels o 0.1% o higher.
Vesicant., Rapidly absorbed through skin.

SECTION 3: Composition/information on ingredients.

31

Substances.
Synonyms. Hydroxybenzene
Formula CHgO
Molecular weight 94.11 gimol
CAS-No. 108-95-2
ECNo. 2036327
Index-No. 604-001-00-2
Registration number 01-2119471329-32XXXX
Hazardous ingredients according to Regulation (EC) No 1272/2008
Component [ Classification [Concentration
Phenol
CAS-No. 108952 ‘Acute Tox. 3; Skin Cor. 18 00%
EC-No. 2036327 Muta. 2; STOT RE 2, Aquatic
Index-No. 604-001-00-2 Chronic 2; H301, H331, H311,

H314, H341, H373, Ha11
Concentration limits:

=3 %: Skin Cor. 1B, H314;
1-<3 %:Skin Irit. 2, H315; 1
- <3%: Eye Iit. 2, H319

For the full text of the H-Statements mentioned in this section, see section 16.
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Pictogram Description Hazard class and hazard category
© Unstable explosives.
Exploding bomb o Explosives of Divisions 1.1, 1.2, 13, 1.4
GHS01 o Self-reactive substances and mixtures, Types A, 8
« Organic peroxides, Types A, B
Flammable gases, category 1
Flame Flammable aerosols, categories 1, 2
GHs02 Flammable liquids, categories 1, 2, 3

Flammable solids, categories 1, 2
Self.reactive substances and mixtures, Types B, C, D, €, F
Pyrophoric liquids, category 1

Pyrophoric solids, category 1

Self-heating substances and mixtures, categories 1, 2
Substances and mixtures, which i contact with water,
emit flammable gases, categories 1, 2,3

Organic peroxides, Types B, C, D, £, F

« Oxidizing gases, category 1
Flame over circle + Oxidizing liquids, categories 1,2, 3
GHs03
+ Gases under pressure:
Gas cylinder - Compressed gases
GHs04 - Liquefied gases
- Refrigerated liquefied gases
- Dissolved gases.
Corrosion « Corrosive to metals, category 1
GHS05 » Skin corrosion, categories 1A, 18, 1C

Serious eye damage, category 1

Skull and crossbones.
GHs06

‘Acute toxicty (oral, dermal, inhalation), categories
1,23

Exclamation mark
GHs07

‘Acute toxicity (ora, dermal, inhalation), category 4
Skin iritation, category 2.

Eye imitation, category 2

Skin sensitisation, category 1

Specific Target Organ Toxicty - Single exposure,
category 3

Health hazard
GHs08

Respiratory sensitisation, category 1
Germ cell mutagenicity, categories 14, 18, 2
Carcinogenicity, categories 14, 18, 2.

Reproductive toxicity, categories 14, 18, 2
Specifc Target Organ Toxicity — Single exposure,
categories 1,2

Specific Target Organ Toxicity - Repeated exposure,
categories 1,2

Aspiration Hazard, category 1

Environment
GHS09

Hazardous to the aquatic environment
- Acute hazard, category 1
- Chronic hazard, categories 1, 2
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44 Description of first aid measures

General advice
Consult a physician. Show this safety data sheet to the doctor in attendance.
If inhaled

If breathed in, move person into fresh air.If not breathing, give artiicial respiration. Consult a physician.
In case of skin contact
Take off contaminated clothing and shoes immediately. Wash off vith soap and plenty of water. Take
victim immediately to hospital. Consult a physician.
In case of eye contact
Rinse thoroughly with plenty of water for at least 15 minutes and consult a physician.
If swallowed
Do NOT induce vomiting. Never give anything by mouth to an unconscious person. Rinse mouth vith
water. Consult a physician.

42 Mostimportant symptoms and effects, both acute and delayed
“The most important known symptoms and effects are described in the labelling (see section 2.2) andlor in
section 11

43 Indication of any immediate medical attention and special treatment needed
No data available

SECTION 5: Firefighting measures
51 Extinguishing media

Suitable extinguishing medi
Use water spray, alcohol-resistant foam, dry chemical or carbon dioxide.

52 Special hazards ari
Carbon oxides

53 Advice for firefighters
Wear self-contained breathing apparatus for firefighting if necessary.

54 Further information
No data available

g from the substance or

SECTION 6: Accidental release measures

61 Personal precautions, protective equipment and emergency procedures
Wear respiratory protection. Avoid dust formation. Avoid breathing vapours, mist or gas. Ensure.
adequate ventiation. Evacuate personnel to safe areas. Avoid breathing dust.

For personal protection see section &.

62  Environmental precautions
Prevent further leakage or spillage if safe to do so. Do not et product enter drains. Discharge into the.
environment must be avoided.

63 Methods and materials for containment and cleaning up
Pick up and arrange disposal without creating dust. Sweep up and shovel. Keep in suitable, closed
containers for disposal.

64 Reference to other sections.

For disposal see section 13

SECTION 7: Handiing and storage

74 Precautions for safe handling
Avoid contact with skin and eyes. Avoid formation of dust and aerosols
Provide appropriate exhaust ventiltion at places where dust is formed.
For precautions see seclion 2.2.
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‘Conditions for safe storage, including any incompatibilities
Store in cool place. Keep container tightly closed in a dry and well-ventilated place.

Handle and store under inert gas. Light sensitive.
Storage class (TRGS 510): Non-combustible, acute toxic Cat. 1 and 2/very toxic hazardous materials

7.3 Specific end use(s)

‘Apart from the uses mentioned in section 1.2 o other specific uses are stipulated

SECTION 8: Exposure controlsipersonal protection

81 Control parameters

Components with workplace control parameters.

16 mgm3

‘Component CAS-No. |ValueForm | Control Bass
of exposure | parameters
Phenol 108952 | TWA 2ppm Europe. CONMISSION DIRECTIVE
8mgm3 2009/161/EU establishing a third ist
of indicative occupational exposure
limit values in implementation of
Council Directive 98/24/EC and
amending Commission Directive
200039/EC
Remarks | 1dentifes the possibity of significant uptake frough the skin
Indicative
STEL Zppm Europe. CONMISSION DIRECTIVE

2009/161/EU estabiishing a third ist
of indicative occupational exposure
limit values in implementation of
Council Directive 98/24/EC and
‘amending Commission Directive
200039/EC

denties the possibilty of significant uptake fhrough the skin

Indicative

TWA Zppm
7.8 mgim3

UK. ERA40 WEL - Workplace
Exposure Limits.

Can be absorbed through skin.

The assigned substances are those.

for which there are concerns that dermal absorption will lead to

systemic toiciy.

STEL 4 ppm
16 mg/m3

UK. ERA40 WEL - Workplace

Exposure Limits.

Can be absorbed through skin.

The assigned substances are those.

for which there are concerns that dermal absorption will lead to

systemic toicity.

82 Exposure controls

Appropriate engineering controls

Avoid contact with skin, eyes and clothing. Wash hands before breaks and immediately after handing

the product.

Personal protective equipment

Eyelface protection
Face shield and safety glasses Use equipment for eye protection tested and approved under
appropriate government standards such as NIOSH (US) or EN 166(EU).
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/*

Responsive table script



Credit to http://css-tricks.com/responsive-data-tables/

*/



!function($) {

    var className = 'lc_responsivetable',

        maxWindowWidth = 700,

        bodyElement = document.body,

        windowWidth = window.innerWidth,

        windowHeight = window.innerHeight,

        largeTables = document.getElementsByTagName('table'),

        largeImages = document.getElementsByClassName('ls_large-image'),

        //svgEquations = document.getElementsByTagName("svg"),

        equations = document.getElementsByTagName('math'),

        // or m:math??

        scalable = 1,

        smallDevice, supportsTouch;



    if (window.innerWidth > maxWindowWidth) {

        smallDevice = false;

    } else {

        smallDevice = true;

    }





    //Check if it's touch device





    function isTouchDevice() {

        supportsTouch = ('ontouchstart' in window) || !! (navigator.msMaxTouchPoints);

        return supportsTouch;

    }



    function zoomIn(event, target) {

        scalable = scalable + 0.2

        var imageId = target.getAttribute('data-target')

        var targetImage = document.getElementById(imageId)

        targetImage.style.transform = "scale(" + scalable + "," + scalable + ")"

        targetImage.style.transformOrigin = "0 0"

        targetImage.style.webkitTransform = "scale(" + scalable + "," + scalable + ")"

        targetImage.style.webkitTransformOrigin = "0 0"



    }



    function zoomOut(event, target) {

        scalable = scalable - 0.2

        if (scalable > 0.2) {

            var imageId = target.getAttribute('data-target')

            var targetImage = document.getElementById(imageId)

            targetImage.style.transform = "scale(" + scalable + "," + scalable + ")"

            targetImage.style.transformOrigin = "0 0"

            targetImage.style.webkitTransform = "scale(" + scalable + "," + scalable + ")"

            targetImage.style.webkitTransformOrigin = "0 0"

        }

    }



    function zoomReset(event, target) {

        scalable = 1

        var imageId = target.getAttribute('data-target')

        var targetImage = document.getElementById(imageId)

        targetImage.style.transform = "scale(" + scalable + "," + scalable + ")"

        targetImage.style.transformOrigin = "0 0"

        targetImage.style.webkitTransform = "scale(" + scalable + "," + scalable + ")"

        targetImage.style.webkitTransformOrigin = "0 0"



    }

    

    function setupEquations(){

        if (equations.length > 0) {

            var eqs = []

            if (equations.length > 0) {

                for (var key in equations) {

                    eqs.push(equations[key])

                }

            }

            /*if (svgEquations.length > 0) {

                for (var i = 0; i < svgEquations.length; i++) {

                    // check if it's really an equation or not

                    eqs.push(svgEquations[i])

                }

            }*/



            //set up the equations

            for (var i = 0; i < eqs.length; i++) {

                var equation = eqs[i],

                    width,

                    parentW = equation.parentNode ? equation.parentNode.offsetWidth : equation.offsetWidth



                if (equation.childNodes && equation.childNodes[0].length == 0) {

                    width = equation.offsetWidth

                } else {

                    width = equation.childNodes ? equation.childNodes[0].offsetWidth : equation.offsetWidth

                }



                if (equation.parentNode && equation.parentNode.className.indexOf("inlineequation") === -1 && equation.style && equation.style.display != "inline") {

                    // wrap it in a div for scaling purposes

                    var div = document.createElement('div')

                    div.wrap(equation)

                    div.setAttribute("style", "width: " + parentW + "px; overflow: visible;")

                    div.className = "lc_equationwrapper"

                    

                    if (width > parentW) {

                        // scale if it's bigger

                        scaleEquation(div, width, parentW)

                    }

                }

            }



        }

        

        if (window.MathJax != undefined) {

            MathJax.Hub.Queue(function() {

                var Equations = document.getElementsByClassName("MathJax_Display")

                for (var i = 0; i < Equations.length; i++) {

                    var equation = Equations[i]



                    if (equation.parentNode.className.indexOf("lc_equationwrapper") == -1 && equation.style.display != "inline") {

                        // oops, it's not wrapped for some reason... wrap it up, then continue

                        var div = document.createElement('div')

                        div.setAttribute("style", "width: " + equation.parentNode.offsetWidth + "px; overflow: visible;")

                        div.className = "lc_equationwrapper"

                        var newHTML = equation.parentNode.innerHTML,

                            parent = equation.parentNode

                            div.innerHTML = newHTML

                            parent.innerHTML = ""

                        parent.appendChild(div)

                        equation = div.childNodes[2]

                    }



		    if (equation.childNodes && equation.childNodes[0]) {

    			var width = equation.childNodes[0].offsetWidth,

                                parentW = equation.parentNode.offsetWidth

    			if (width > parentW) {

                                scaleEquation(equation.parentNode, width, parentW)

    			}

		    }



                }

            });

        }

    }

    

    function resizeEquations(){

        // scale the equations here

        var equations = document.getElementsByClassName("lc_equationwrapper")



        if (equations.length > 0) {

            for (var i = 0; i < equations.length; i++) {

                var equation = equations[i],

                    width = equation.offsetWidth,

                    innerWidth = 0,

                    innerHeight = equation.offsetHeight,

                    screenWidth = equation.parentNode.offsetWidth



                    // get the inner width

                if (equation.childNodes[1] && equation.childNodes[1].className.indexOf("MathJax") != -1) {

                    if (equation.childNodes[1].childNodes[0]) {

                        innerWidth = equation.childNodes[1].childNodes[0].offsetWidth

                    } else {

                        innerWidth = equation.childNodes[2].childNodes[0].offsetWidth

                    }

                } else {

                    innerWidth = equation.childNodes[0].offsetWidth

                }



                if (innerWidth > screenWidth) {

                    scaleEquation(equation, innerWidth, screenWidth)

                } else {

                    equation.setAttribute("style", "width: " + screenWidth + "px; overflow: visible; margin: 0 auto;")

                    //equation.parentNode.setAttribute("style", "height: "+innerHeight+"px")

                }

            }

        }

    }



    function scaleEquation(equation, width, parentW) {

        // if this fires, the equation needs scaling

        var scaleRatio = parentW / width,

            height = equation.offsetHeight * scaleRatio



            equation.style.webkitTransform = "scale(" + scaleRatio + "," + scaleRatio + ")"

        equation.style.webkitTransformOrigin = "0 0"

        equation.style.mozTransform = "scale(" + scaleRatio + "," + scaleRatio + ")"

        equation.style.mozTransformOrigin = "0 0"

        equation.style.transform = "scale(" + scaleRatio + "," + scaleRatio + ")"

        equation.style.transformOrigin = "0 0"

        equation.style.width = width + "px"

        equation.style.maxWidth = width + "px"

        //equation.parentNode.style.height = height + "px"

    }

    

    function scaleIt(it){

        if(it.id != "highlightPopupContent"){

            // check for nested images, on tables

            var nestedImgs = it.getElementsByTagName('img')

            for (var j = 0; j < nestedImgs.length; j++) {

                var nestImage = nestedImgs[j]

                nestImage.style.maxWidth = "none"

            }

            

            // set the parent to have a style of "overflow:auto"

            it.parentNode.style.overflowY = "hidden"

            it.parentNode.style.overflowX = "auto"            

            it.style.webkitTransformOrigin = "0 0"

            it.style.mozTransformOrigin = "0 0"

            it.style.msTransformOrigin = "0 0"

            it.style.OTransformOrigin = "0 0"

            it.style.transformOrigin = "0 0"

            var parentW = it.parentNode.offsetWidth,

                itW = it.offsetWidth

            if(itW > parentW){

                // it's too big

                var ratio = parentW/itW                

                it.style.height = "auto"

                

                var height = it.offsetHeight,

                    parentHeight = it.parentNode.offsetHeight

                it.style.webkitTransform = "scale("+ratio+", "+ratio+")"

                it.style.mozTransform = "scale("+ratio+", "+ratio+")"

                it.style.msTransform = "scale("+ratio+", "+ratio+")"

                it.style.OTransform = "scale("+ratio+", "+ratio+")"

                it.style.transform = "scale("+ratio+", "+ratio+")"

                it.style.height = height*ratio+"px"

                it.parentNode.style.height = height*ratio +"px"

            } else {

                it.style.webkitTransform = ""

                it.style.mozTransform = ""

                it.style.msTransform = ""

                it.style.OTransform = ""

                it.style.transform = ""

                it.style.height = ""

                it.parentNode.style.height = ""

            }

        }

    }



   function init() {

       isTouchDevice()

        // bind the click events for the tables

        document.addEventListener("click", function(e) {

            var targetClasses = e.target.className,

                target



                // if it's fa, then bubble to parent

            if (targetClasses.indexOf("fa") != -1) {

                targetClasses = e.target.parentElement.className

                target = e.target.parentElement

            } else {

                target = e.target

            }



            if (targetClasses.indexOf("zoom") != -1) {

                targetClasses = targetClasses.replace("zoom-btn ", "")

                switch (targetClasses) {

                case "zoom-in":

                    zoomIn(e, target)

                    break

                case "zoom-out":

                    zoomOut(e, target)

                    break

                case "zoom-reset":

                    zoomReset(e, target)

                    break

                }

            }

        }, false)



        var selectedTable, otherEls, scaleRatio



        if (supportsTouch) {

            window.addEventListener("orientationchange", function() {

                if (largeTables.length > 0) {

                    for (var i = 0; i < largeTables.length; i++) {

                        selectedTable = largeTables[i]

                        scaleIt(selectedTable)

                    }

                }



                resizeEquations()

            });

        } else {

            /*var css = '.lc_imagewrapper {width:100%; overflow: auto; padding: 0 0 0 32px;} \

                       .zoom-buttons { position:absolute; left: 0; width: 25px; z-index:5; } \

                       .zoom-btn { -webkit-box-shadow: 0px 1px 3px rgba(0,0,0,0.4); box-shadow: 0px 1px 3px rgba(0,0,0,0.4);} \

                       .zoom-in, .zoom-in:hover, .zoom-out, .zoom-out:hover {display:block; font-size:18px; font-weight:bold; background:#fff; border:1px solid #000; color: #000; padding: 2px; line-height: 100%; width: 25px; border-radius: 0; -webkit-border-radius: 0;} \

                       .zoom-in, .zoom-in:hover {border-bottom: 0} \

                       .zoom-reset, .zoom-reset:hover {border:none; font-size: 12px; background: transparent; padding: 0; box-shadow: none; color: #08c; font-weight: normal; } ',

                head = document.head || document.getElementsByTagName('head')[0],

                style = document.createElement('style');

            style.type = 'text/css';

            if (style.styleSheet) {

                style.styleSheet.cssText = css;

            } else {

                style.appendChild(document.createTextNode(css));

            }

            head.appendChild(style);



            for (var i = 0; i < largeImages.length; i++) {

                var selectedImage = largeImages[i]

                var randomId = Math.random().toString(36).substr(2);

                selectedImage.setAttribute("id", randomId);

                selectedImage.parentElement.setAttribute("style", "position: relative;")

                var div = document.createElement('div')

                div.setAttribute("class", "lc_imagewrapper")

                div.wrap(selectedImage)

                var div_control = ['<div class="zoom-buttons">', '<button data-target="' + randomId + '" class="zoom-btn zoom-in">+</button>', '<button data-target="' + randomId + '" class="zoom-btn zoom-out">-</button>', '<button class="zoom-btn zoom-reset" data-target="' + randomId + '" >Reset</button>', '</div>'].join('\n')



                div.insertAdjacentHTML('afterBegin', div_control)

            }*/

        }



        if (largeTables.length > 0) {

            for (var i = 0; i < largeTables.length; i++) {

                // on initial load, wrap the whole thing in a div

                selectedTable = largeTables[i]

                var newDiv = document.createElement("div")

                newDiv.className = "lc_tablewrapper"

                selectedTable.parentNode.insertBefore(newDiv, selectedTable)

                newDiv.appendChild(selectedTable)



                // fire off the scaling

                scaleIt(selectedTable)

            }

        }

        

        setupEquations()



    }



    window.addEventListener("resize", resizeThrottler, false);



    var resizeTimeout;



    function resizeThrottler() {

        // ignore resize events as long as an actualResizeHandler execution is in the queue

        if (!resizeTimeout && !supportsTouch) {

            resizeTimeout = setTimeout(function() {

                resizeTimeout = null;

                resizeWatcher();

                // The resize Watcher will execute at a rate of 15fps

            }, 66);

        }

    }



    function resizeWatcher() {



        if (largeTables.length > 0) {

            for (var i = 0; i < largeTables.length; i++) {

                selectedTable = largeTables[i]

                scaleIt(selectedTable)

            }

        }



        resizeEquations()



    }





    //find the closest figure parent





    function findAncestor(el, classname) {

        while ((el = el.parentElement) && !el.classList.contains(classname));

        return el;

    }



    function ancestorTag(node) {

        // walk tree until you reach a section

        var newNode = node,

            isParent = false



            do {

                newNode = newNode.parentNode

                if (newNode.nodeName.toLowerCase() == "figure" || newNode.nodeName.toLowerCase() == "section" || newNode.nodeName.toLowerCase() == "aside" || newNode.nodeName.toLowerCase() == "li") isParent = true

                //console.log(newNode)

            } while (!isParent)



            return newNode

    }





    //find the closest figure parent





    function hasClass(el, selector) {

        var className = " " + selector + " ";



        if ((" " + el.className + " ").replace(/[\n\t]/g, " ").indexOf(className) > -1) {

            return true;

        }



        return false;

    }



    //auto width columns





    function autoCalculateColWidth(tableEl) {

        var $table = $(tableEl);







        var $theadCells = $table.find('thead tr').children(),

            colCount

            // var colCount = $table.find('thead tr').length,

            //  colWidth = $table.parent().width() / colCount



        var $tbodyCells = $table.find('tbody tr:first').children();



        // Get the tbody columns width array

        colWidth = $tbodyCells.map(function() {

            return $(this).width();

        });



        // Set the width of thead columns

        $theadCells.each(function(i, v) {

            $(v).width(colWidth[i]);

        });



    }



    // Wrap an HTMLElement around each element in an HTMLElement array.

    HTMLElement.prototype.wrap = function(elms) {

        // Convert `elms` to an array, if necessary.

        if (!elms.length) elms = [elms];



        // Loops backwards to prevent having to clone the wrapper on the

        // first element (see `child` below).

        for (var i = elms.length - 1; i >= 0; i--) {

            var child = (i > 0) ? this.cloneNode(true) : this;

            var el = elms[i];



            // Cache the current parent and sibling.

            var parent = el.parentNode;

            var sibling = el.nextSibling;



            // Wrap the element (is automatically removed from its current

            // parent).

            child.appendChild(el);



            // If the element had a sibling, insert the wrapper before

            // the sibling to maintain the HTML structure; otherwise, just

            // append it to the parent.

            if (sibling) {

                parent.insertBefore(child, sibling);

            } else {

                parent.appendChild(child);

            }

        }

    }

    

    // check the readyState so it will load even if the the document has already loaded

    if(document.readyState == "loaded" || document.readyState == "complete"){

        init()

    } else {

        // not loaded, bind an event

        document.onreadystatechange = function(){

            if(document.readyState == "loaded" || document.readyState == "complete"){

                init()

            }

        }

    }



}(window.jQuery)
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Skin prote
Handle with gloves. Gloves must be inspected prior to use. Use proper glove removal technique
(without touching glove's outer surface) to avoid skin contact with this product. Dispose of
contaminated gloves after use in accordance with applicable laws and good laboratory practices.
Wash and dry hands.

‘The selected protective gloves have o satisfy the specifications of EU Directive 89/686/EEC and
the standard EN 374 derived from it

Full contact

Material: butyl-rubber

Minimum layer thickness: 0.3 mm

Break through time: 480 min

Material tested:Butoject® (KCL 897 / Aldrich 2677647, Size M)

‘Splash contact

Material: Nirle rubber

Minimum layer thickness: 0.2 mm

Break through time: 56 min

Material tested:Dermatril® P (KCL 743 / Aldrich 2677388, Size M)

data source: KCL GmbH, D-36124 Eichenzell, phone +49 (0)6659 87300, e-mail sales@kcl.de,
testmethod: EN374.

1f used in solution, or mixed with other substances, and under conditions which differ from EN 374,
contact the supplier of the CE approved gloves. This recommendation is advisory only and must
be evaluated by an industrial hygienist and safety officer familiar with the specific situation of
anticipated use by our customers. It should not be construed as offering an approval for any
specific-use scenario,

Body protection
‘Complete suit protecting against chemicals, The type of protective equipment must be selected
‘according to the concentration and amount of the dangerous substance at the specific workplace.

Respiratory protection

Where risk assessment shows air-purifying respirators are appropriate use a full-face particie
respirator type N100 (US) or type P3 (EN 143) respirator cartridges as a backup to engineering
controls. f the respirator s the sole means of protection, use a fll-face supplied air respirator. Use
respirators and components tested and approved under appropriate goverment standards such
s NIOSH (US) or CEN (EU).

Control of environmental exposure

Prevent further leakage or spillage if safe to do so. Do not et product enter drains. Discharge into
the environment must be avoided.

SECTION §: Physical and chemical properties.

91

Information on basic physical and chemical properties

a)
b)
o
9
e

f

9
h

i

Appearance Form: solid
Odour No data available

Odour Threshol No data avalable

PH 60

Melting pointfreezing  Melting pointrange: 40-43 °C - it
point

Inital boiling pointand 182 °C-
bolling range

it

Flash point 79,0 °C-closed cup
Evaporation rate No data available

Flammabilty (sold, gas) No data available

Upperiower Upper explosion limit: 8.6 %(V)
flammabilty or Lower explosion fimit: 1.7 %(V)

explosive limits
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k) Vapour pressure 6.3hPaat55.0 "C
05hPaat200°C

1) Vapour density No data available

m) Relative density 1071 gimL at 25 °C

) Water solubilty 84g/at20°C

o) Partition coefficient n-  log Pow: 1.46
octanoliwater

p) Auto-ignition 7150°C
temperature

@) Decompostion No data available
temperature

) Viscosiy No data available

s) Explosive properties o data available
t) Oxidizing properties  No data available

92 Other safety information
Surface tension 38.2 mNim a1 50.0 °C
SECTION 10: Stability and reactivity
104 Reactivity
No data available
102 Chemical stability
‘Stable under recommended storage conditions.
103 Possibility of hazardous reactions
No data available
104 Conditions to avoid
No data available
105 Incompatible materials
Strong oxidizing agents, strong bases, strong acids
106 Hazardous decomposition products

Other decomposition products—No data available
In the event of fire: see section 5

SECTION 11: Toxicological information

14

Information on toxicological effects
Acute toxicity

LDS0 Oral-Rat-317.0 mgkg

Remarks: Behavioral: Convulsions or effect on seizure threshold
LG50 Inhalation - Rat -8 h - 900 mgim3

LD50 Dermal~Rabbit-630.0 mghkg

Skin corrosion/iritation

‘Skin—Rabbit

Result: Severe skin iriation—24 h

Serious eye damageleye irrtation

Eyes-Rabbit

Result: Corrosive

(OECD Test Guideline 405)
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Title of project or activity

Name of student

Principal investigator/
Responsible person

School/ Department

Date of assessment (dd/mm/yyyy)

Location of work
(Buikding and room nursber)

Section 1 Project or activity

1.1: __ Brief description of project or activity

Section 2 Hazards

Hazardous substances used and ted

azardous ssbsnce | Hazand satement Frecamtionsry

Workphice
exposure
it (WEL)

Carcinogens,
mutagens or
reproductive toxins

Ousts or fumes

Asphyxiants

Other substances
hazardous to health

Section 3 Risks

3.1: Human diseases, illnesses or conditions asiociated with hazardous substances

3.2: _ Potential routes of exposure

Inhalation[ ] Ingestion[] Injection[] Absorption[ ] Other[]

Setectall
that apply

33:  Use of hazardous substances

Small scalel 1 Mediumscae [ Large scalel | Fieldwork 1 Animals™1  PlantsI]

Select all

Maintenance ] _ Cleanisg [ Other -] that apply
34:_ Frequency of use
Daily[1_Week[ 1 Monthly[1_Other [ TSelect one
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Respiratory or skin sensitisation
No data available

Germ cell mutagenicity
In Vitro tests showed mutagenic effects

Carcinogenicity

“This product s or contains a component that is not classifiable as to ts carcinogenicity based on its IARC,
ACGIH, NTP, or EPA ciassification.

IARC:  3-Group 3: Not classifiable as to its carcinogenicity to humans (Phenol)

Reproductive toxicity
No data available

Specific target organ toxicity—single exposure
No data available

‘Specific target organ toxicity—repeated exposure
May cause damage to organs through prolonged of repeated exposure.

Aspiration hazard
No data available

Additional Information
RTECS: $J3325000

Material is extremely destructive to tissue of the mucous membranes and upper respiratory tract, eyes, and
skin., spasm, inflammation and edema of the larynx, spasm, inflammation and edema of the bronch,
pneumonits, pulmonary edema, burning sensation, cough, wheezing, laryngs, shortness of breath,
headache, nausea, vomiting, circulatory collapse, tachypnea, paralysis, convuisions, coma, necrosis of
mouth and G.1.tract, Jaundice, respiratory faiure, cardiac arrest

Tothe best of our knowledge, the chemical, physical, and toxicological properties have not been
thoroughly investigated.

SECTION 12: Ecological information

124

122

123

124

125

126

Toxicity
Toxiciy to fish LC50-Leuciscus idus (Golden orfe) - 14.00-25.00 mg/L-48 h
LC50 - Carassius auratus (goldfish) - 36.10-68.80 mg/L-96 h

Toxicity to daphniaand  EC50-Daphnia magna (Water flea) ~56 mg/L-48 h
other aquatic

invertebrates
Toxicity to algae EC50 ~Chlorella vulgaris (Fresh water algae) ~370.00 mg/L-96 h
Persistence and degradability
Biodegradabilty. Result: ~Readily biodegradable:
ioaccumulative potential
Bioaccumulation Danio rerio (zebra fish) -5 h
“2mglL

Bioconcenration factor (BCF): 17.5
Remarks: Does not bioaccumulate.

Mobility in soil

No data available

Results of PBT and vPvB assessment
This substance/miture contains no components considered fo b either persistent, bioaccumulative and
toxic (PBT), or very persistent and very bioaccumulative (vPB) at levels of 0.1% o higher.

Other adverse offects
Toxic to aquatic fe with long-lasting effects
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3.5:  Maximum amount or concentration used

Nogligible[] _Low[] Medium[] _High[] [ Select one

3.6: _Potential for exposure to hazardous substances

| Negligible 1 Lowl | Medium 1 _High! | Tselect one

3.7:_ Who might be at risk? (*Coetact the University Occupational Heakth Service)

StaffL] Stdents[ Visitors ] Public I Young people (<18yrs) ] *New and
expectant mothers || Other |

3.8: _ Assessment of risk to human health (Prior v use of controls)

Level of risk Effectively zero | Low | | Medium/low | Mediuml | High | | Selact ono.

3.9:  Assessment of risk to environment (Prior 1o use of controls)

Lovel of risk Effoctively 20r0 (] Low ] Madium/low "1 Medium[ ] High[] | Select one

Section 4 Controls to reduce risks as low as possible

4.1:  Containment

Lboratory[] Room[] Controlled area ] Total containment [ Selectall
Glove box [] that apply
Fume cupboard(] Local exhaust ventilation (LEV) ] Access control -]

Other_

4.2:  Other controls

43 Storage of hazardous substances

4.4: Transport of hazardous substances

4.5:_ Personal protective equipment (PPE)

b coat Overals[]  Chemical sut [ Disposable clothing [ Selectall
Apeon 7] Spectades [] Goggles[] Face shield [] that apply
Glowves ] Special headwear []_Special footwear | Other 11

[ENTER DETAILS HERE]

4.6:_ Respiratory profective equipment (RPE)

Disposable mask[]  Filter maskL] Half face resgirator -] Select all
Fullface respirator | Powered respirator ] reathing apparatus[] that apply
Other[]

4.7: _ Waste management and disposal

Liqud[]__Solid[ ] Ges[] Inorganic [ Organic [ Agqueous [ Mixed [ Other[]

[ENTER DETAILS HERE]
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SECTION 13: Disposal consic

134

rations
Waste treatment methods

Product

Offer surplus and non-recyclable solutions to a icensed disposal company. Dissolve or mix the material
with a combustible solvent and burn in a chemical incinerator equipped with an afterburner and scrubber.
Contaminated packaging

Dispose of as unused product.

SECTION 14: Transport information

144

142

143

144

145

146

UN number
ADRIRID: 1671 IMDG: 1671 IATA: 1671

UN proper shipping name
ADR/RID: PHENOL, SOLID
IMDG:  PHENOL, SOLID
IATA: Phenol, solig

Transport hazard class(es)
ADR/RID: 6.1 IMDG: 6.1 IATA 6.1

Packaging group

ADRRID: Il IMDG: 1l IATAC I
Environmental hazards

ADRIRID: yes IMDG Marine pollutant: yes IATA: no

‘Special precautions for user
No data available

SECTION 15: Regulatory information

154

152

Safety, health and environmental regulations/legislation specific for the substance or mixture
“This safety datasheet complies with the requirements of Regulation (EC) No. 1907/2006.

Chemical Safety Assessment

For this product a chemical safety assessment was not carried out.

SECTION 16: Other information

Full text of H-Statements referred to under sections 2 and 3.

H301 Toxic if swallowed.
H301 +H311+  Toxicif swallowed, in contact with skin o if inhaled.

H331

H311 Toxic in contact with skin

H314 Causes severe skin burns and eye damage.

H315 Causes skin initation.

H31e Causes serious eye damage.

H31o Causes serious eye iritation.

H331 Toxic f inhaled.

H3a1 Suspected of causing genetic defects.

H373 May cause damage {o organs through prolonged or repeated exposure.
Ha11 Toxic to aquatic Ife with long-lasting effects.

Further information

Copyright 2016 Sigma-Aldrich Co. LLC. License granted to make uniimited paper copies for intemal use
only.

The above information is believed to be correct but does not purport to be all inclusive and shall be
used only s a guide. The information in this document is based on the present state of our knowledge
andis applicable to the product with regard to appropriate safety precautions. It does ot represent any.
guarantee of the properties of the product. Sigma-Aldrich Corporation and its Affiates shall not be held
liable for any damage resulting from handiing or from contact with the above product. See wi.sigma-
aldrich.com and/or the reverse side of invoice or packing sl for additional terms and conditions of sale.
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4.8:  Monitoring exposure (If you need advice contact the University Occupational Health Service)

4.9:  Health surveillance (If you need advice contact the University Occupational Health Service)

4.10: _Instruction, training and supervision

Special instructions are required to safely carry out the work (If yes enter details below) | Yes (]

Special training is required to safely carry out the work (If yes enter details below) [Yes 01

A: Work may not be carried out without direct personal supervision (If yes enter details | Yes []
below)

B: Work may not be started without the advice and approval of supervisor (If yes enter | Yes [
details below)

C: Work can be carried out without direct supervision Yes []

Supervisor(s) [ [ENTER DETAILS HERE]

Section 5 Emergency procedures

5.1:  Emergency procedures

5.2: _ Minor spillage or release

Specify procedure

Other actions Evacuate and secure laboratory / area Yes [
Inform competent person (e.g. principal investigator / Department Yes []
safety officer)

5.3:  Major spillage or release

Specify procedure

Other actions Evacuate building by fire alarm Yes []
Call security and fire brigade (e.g. emergency telephone numberon | Yes [ |
campus)

Inform competent person (e.g. principal investigator / Department Yes [
safety officer)

5.4: _ Fire Precautions

Carbon dioxide[ ] ~ Water[] Powder[ ] Foam[] Blanket[] Automatic fire suppression ]

Other[]
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SIGMA-ALDRICH sigma-adrich.com
SAFETY DATA SHEET

according to Reguiation (EC) No. 1907/2008
Version 55 Revision Date 04.02.2016
Print Date 01.04.2018

SECTION 1: Identification of the substancelmixture and of the companyl/undertaking
11 Product identif

Product name Phenol
Product Number W322318
Brand Aldrich
Index-No. 604-001-00-2
REACH No. 01-2119471326-32-XXXX
CAS-No. 108-95-2
12 Relevant identified uses of the substance or mixture and uses advised against
Identified uses Laboratory chemicals, Manufacture of substances
13 Details of the supplier of the safety data sheet
Company Sigma-Aldrich Company Ltd

The Old Brickyard
NEW ROAD, GILLINGHAM

Dorset
SPB 4XT
UNITED KINGDOM
Telephone +44 (01747 833000
Fax +44 (01747 833313
E-mail address eurtechserv@sial.com
14 Emergency telephone number
Emergency Phone # +44 (01747 833100

SECTION 2: Hazards Identification

21 Classification of the substance or mixture

Classification according to Regulation (EC) No 1272/2008
Acute toxicity, Oral (Category 3), H301

Acute toxicity, Inhalation (Category 3), H331

Acute toxicity, Dermal (Category 3), H311

Skin corrosion (Category 18), H314

Serious eye damage (Category 1), H318

Germ cell mutagenicty (Category 2), H341

‘Specific target organ toxicity - repeated exposure (Category 2), H373
Chronic aquatic toxicity (Category 2), H411

For the fulltext of the H-Statements mentioned in this section, see section 16.
22 Label elements
Labelling according Regulation (EC) No 1272/2008

o &P

‘Signal word Danger
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5.5: First aid
Wash with copious amounts of water and apply polyethylene glycol (PEG) 300 for phenol -] Wash
with copious amounts of water and apply calcium gluconate gel for hydrofluoricacid ~  Remove
affected clothing and wash with copious amounts of water for skin contact ]
Oxygen for cyanide [ _Eye wash station Emergency shower Other
[ENTER DETAILS HERE]
5.6: _Emergency contacts
Name Position Telephone
Responsible person
Technician
Section 6 Approval
6.1:_Assessor
Name Signature Date
6.2:_Responsible person
Name Signature Date






