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Emergency Contacts

Major Incident

In the event of a serious accident that requiresnediate medical attentiorgall for anambulanceby
dialling999 (mobile) or M99 (university extensionBschool of Chemistry postcode is KY16 &8fat
three wordg =firelight.duet.educatep

Departmental First Aiders

In the event of a minor injury that does not pose an immediate threat to life, please contact a
departmental First Aider (see contact details below). First Aid boxes can be found ctbsartain
stairwell on each floar

Location Person Contact Number Room Number

Purdie Buildingk WRL  Kevin Jones 01334 463689 211b
07762181353 (mobile)

Scott Filipovic 01334 463794 211a
07834785150 (mobile)

Varrie Ogilvie 01334462359 WRLLevel 1
Medical Building lain Patterson 01334 48268 M241
Nadiia Vladmyrova 01334463268 M241
Kathryn Burton 01334 43268 M241
BMSandBSR@nnexe Magnus Alphey 01334 467257 Annexe L2 B205
07810 102220 (mobile)
Troy Sloan 01334 463416 BMS L1 OS101
07595 090734 (mobile)
Louise Major 01334 463417 BMS LO RMOO0O:

07525 007607 (mobile)

Further Assistance

If, after receiving First Aidy minor injury(that does not pose an immediate threat to feequires
further treatment, casualties can baken tothe Community Hospital (minor injuries unit), Largo
Road, St Andrews (@h-Fi 8am6pm anly)

Security & Response

In the event of an accident or similar incident occurring outside normal working hours, please contact
Security & Response in the first instance. Security & Response can be conta€i#83dn468999
Security & Response are available 24 hours a day.
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School of ChemistyHealth & Safety Policy Statement

The Health and Safety at Work etc. Act, 1974, the object of which is to secure the healthagdfety
welfare of persons at work, casrinto force on 1st April 1973 his Act seeks to unify amstrengthen
existing legislation relating to safety and may be regarded as an enabling Act]evidstthe force of
law to safety regulations introduced in the workplace.

It is the policy of the School of Chemistry to comply fully with the Health and Safety atei¢orkct
as required by law and to act positively to prevent injurshéalth, damage and lossising from work
carried out within its precincts.

This policy is a supplement to théniversity's Health and Safety policy and is applicable to members
in the School of Chemistrwho work in the Purdie, Biomolecular Sciences and Medical School
Buildings.

It considers the promotion of the safety and health of all persons working in the School&dn be
essential part of the academic staff's duties for which they are accountable at all levelSchte!
will seek to encourage all members of the School to participate in and contribute asthblishment
and obserance of safe working practices.

The School expects all persamerking within its precincts to recognise that equally there is a clear
duty on them to exerciseelfdiscipline and accept responsibility to do everything they can to prevent
injury tothemselves and others and loss to the School.

Current legislation applies in full to all work carried out in the School. The School expeetsaihel

to co-operate fully in carrying out the procedures required by these Regulationsnaoldeying the
School safety rules arising from them, which are given in this boditet.School and University take
Health and Safety very seriously. Noompliance withsafety policies is a disciplinary matter which
can ultimately result in dismissal for bagtaff and studentsin accord with the above policy the School
of Chemistry will:

1 Employ and provide proper resources to ensure competent advice on safety and health matters.
1 Continue to develop and implement procedures and codes of safe working practice.

1 Maintain systems for exchange of information with other chemistry Schools for reporting and
controlling safety performance and for monitoring and assessing health at work.

9 Provide training in safe working methods.

1 Maintain an appropriate framework for consultation on effective measures for promoting safety
and health at work including a School Safety Committee.

A survey of the hazards present in the School of Chemistry has can be found in Adgpendix
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Roles and Responsibilities

Head ofSchool

The Head of School is responsible for ensuring, so far as it is reasonably practicabiepanthental
activitiesdo not constitute @ unacceptable risko students and staff working in the Schobhe Head

of Schookhould ensurdghat safetyrules are understood and observed by all persons working in the
School TheHead of School iresponsible for consultigwith staff regarding (i) problems witxisting
safety practices an(li) the introduction of new safety measures.

Academic Staff

Members of the academic staff are responsible, under the divaaf the Head of School, for:

9 Demonstrating their personaiommitment to health and safetyand engaging the interest and
commitment of all persons under their supervision to heakimgl safe working practices.

1 Instructingstudents and stafinder their supervisioin safe working practices.

1 Ensuringstudents and staffinder their supervision comply wigafe working practiceand enforce
School safety ruleis areas of norcompliance

1 Ensuringzquipmentwithin their laboratory is safe to ussndworkspaces are kept clean and well
ordered

9 Ensure there is suitable cover for atgsks required to maintain the safety of the research
laboratory when they are away from the departmeffe.g. approving risk assessments, signing
overnight forms).

UniversityfEmployees, Postgraduate and Undergraduate Students
All employees of the University and students have a responsituilityemselves and to others to:

9 Carry out their work in a safe manner and with due regard to health.
1 Adhere to the University and School safety rules.

1 Inform themselves of the safety and health hazardsheféquipment and materials witivhich
they are concerned, in so far as these hazards may reasonably be foreseen.

1 Bring to the notice of supervisors any potential halzar safety and health of whidiey know or
learn of whether in routine work orrasing from faults in equipment
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SchooHealth &SafetyManager

The Head of School has appointed Dr Kevin Jones as the Health and Safety Manager for the School of
ChemistryThe H&S Manager fe advise the Head of School and to actteir behalf in any matters
affecting the personal safety of individuals and equipment. This is not, however, a delegation of
responsibility, whichesides with the Head of School.

The School Safetlanageris supported as necessary, by the University Environmental Health and
Safety Services (EHSS). Note that members of the School should refer all safety matters to the School
SafetyManagerin the first instance who will then consult EHSS as necessary.

A function of the SafetiManageris to keep under review the measures taken to ensure health and
safety at work, and to promote the effective-operation of all members of the Schalall levels in
such measuresThe SafetyManagerwill also chair the Schotl&SCommittee which meetshree
timesa yearand reports to the School Council.

The School Safeianageris responsible foannual safety inspectionsithin the School of Chemistry.
He will therefore arrange for the inspection of all laboratories and present a written report to the
member of staff responsible for each laboratory and the Head of School indicating any ntiaditers
are in contraventia of the School's safety rules.

The staff member responsible should then ensure that the necessary improvements are made.
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Safety Resources

School of Chemistiyafety Personnel

The School of Chemistry has assigned several staff to help manage H&S and provide technical
guidance. If yolave any H&S related concerns or arssure about the safety implications of a given
experiment please feel free to contact any of the safety personnel listed below.

&

Kevin Jones Varrie Ogilvie Andreas Stasch
H&S Manager H&S Assistant Assistant H&S Coordinator
kji34@standrews.ac.uk vco3@standrews.ac.uk as4ll@stndrews.ac.uk
Office: 211b Office:WRL Office: 242
m JO@- ’
Bela Bode Petr Kilian Alan Aitken
Assistant H&S Coordinator  Assistant H&S Coordinator Chemical Safety Advisor
beb@standrews.ac.uk pk7@standrews.ac.uk raa@standrews.ac.uk
Office: 153 Office: 341 Office: 441

Terry Smith Scott Filipovic
Disability Officer Biological Hazards Officer Building Manager
ilh@standrews.ac.uk tksl@standrews.ac.uk sf75@standrews.ac.uk
Office: 214 Office: B310 Office: 211a

&*‘i R AN
David Cordes
Departmental Radidbn
ProtectionSupervisor
dbc21@standrews.ac.uk

Office:427
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School of Chemistry H&S Website

The School of Chemistry have developed a website that complements the H&S handbook and serves
as an easwyccess guide to important H&S topics. The wehisitaccessedt the following address:
https://chemhands.wp.standrews.ac.uk/

Pages v

Chemistry H&S Website Home

School of Chemistry | Health & Safety

CHARM H&S Induction Fire First Accident
System Handbook & Training Safety Aid Reporting
A V) & ] o
|
Personal Working Waste Chemical Operating H&S
Protective Out-of-Hours Disposal Packages Procedures Personnel
Equipment
il (1 1]
& @ @ O o

Emergency Contact Numbers

Safety Textbooks

Several gfety textbooks are available, fres-charge from the Universitjbrary. Prudent Practices in

the ChemicallLaboratory serves as a general reference guide for good laboratory practice as well as
guidance on the use dafertainK I 1 I NR2dza NBI ISydiad . NBGKSNR O] Qa
Hazards dommon referred to asd . NB (i K S NRA Og & éoingrehehdN@ R & Shemical
incompatibility thatis auseful guide when starting work with a new reagent.

Bretherick's
Handbook of
Reactive
Chemical
Hazards

A Prudent
Practices
< A

in the ¢
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H&S Induction Process
H&S Training

Before starting laboratory workew staff/studentsmust complete the required H&S courses on the
EssentialSkillz Astute platform.New staffand studentswill receive a e-mail outlining the courss
you need to complete. The courses include:

Fire Safety Awareness

Safe Working in Laboratories
Chemistry Induction

Risk Assessment for Science Schools
User Guide to the CHARM System

= =4 =4 4 =4

Depending on your role, you may also be asked to complete the following courses:

1 Display Screen Equipment
1 Manual Handling
9 Slips, Trips and Falls

New staff/studentsare askedto complete the H&S induction within 7 days difieir start date, but
are strongly advised to complete the courses ason as possible. No laboratory work or risk
assessmentsanbe submitted until all H&S courses have been completed.

If you are unable to access the course or have any other problems, please feel free to dtamtact
Ogilvie(vco3@standrews.ac.ukor Kevinlonegkj34@standrews.ac.ukfor assistance

In-Person Induction

As part of the H&S induction process, you will be taken on geiison tour of the Purdie Building.
The induction tour takes place regularly and you will be notified of a date /shmoetly afterstarting
work within the department.

Personal Details Form

In addition to the H&®ainingcourses and kperson induction outlined aboveew arrivals are asked

to access the School of Chemistry Intranet by visiting the following web addirigss:/(www.st-
andrews.ac.uk/chemistryy I YR Of A O Ay & thé tepSightiok tifelstddery. SG ¢ G 6

hyOS @&2dz KIFI@S t233SR Ay @dnd<ip of th&ksSreen ATHisRndit@alier 2 v ¢
you to a page containing links to several forms that shoulddmapleted as soon as possibleyou

have any problems accessing this information, please feel free to cah&a€themistry Postgraduate
Administrator(chempg@standrews.ac.ukwho will be able to help.
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BuildingAccess and Safe Building Use

Swipe Cards

All key and swipe card holders are responsible for ensuring the securit’,

of the buildings outside normal hours. To leave the doors unlocked o %;1’ Universig, o Sta
pass a key or swipe card to, or otherwise allow admission to, ar ;Zes
unauthorised person is a serious breach of #uhool Safety Regulations. ™

The designated emergency exit doors at the bottom of the stairwells ¢ "

for emergency use only and should not be used to exit the buildings

under normal circumstances since they cannot be properly closed from

the outside and mayherefore compromise the security of the building.

“dn.h\

Undergraduate students are provided with a swipe card which only affords access to the common
room and library area of the Purdie Building after 6.00 pm. They are not permitted to enter the
research laboratory block outside normal hours and research pesanust ensure that the doors

at the north end of the common room and in front of the lift on level 2 remain locked.

Normal Working Hours

The School is open from 8.00 am to 6.00 pm Monday to Friday. When the School isadosed may
only be gained through certain doors by swipe card. Members ofamdffesearch workers are issued
with swipe cards by the School Office.

Working Outof-Hours

All personnel should plan to carry out the bulk of experimental work within normal working hours,
however, due to the continuous nature of some experimental procedures and the need to maximise
use of resources such as spectrometers, personnel may be eeoinvork outof-hours.No First Aid
cover is provided outside normal working hours and the reduced number of personnel within the
building make handling an accident more challenging so the risks affdwgurs working need to be
carefully considered.

Signing In / Out of the Building

All persons entering the buildings outside normal hours NSIGHHN USING @N  atsesensuorkingin the i uising
online form. The form can be accessed by scanning the QR cOdes IS . o cniosmion oo
throughout the building or by visiting the webpage fOUHEREThe puUrpOSe s ntne ancoe beow oscess e

ign-in / sign-out form

of signingin is to enable the Emergency Services to immediately ascertain
number and location of persons in the buildings. In the event of an emerge
occurring outside normal hours, lives could dependtmnonline form being
completed. When leaving the building, users are asked to-@igrusing the
same procedure.
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Acceptable Work Activities Outside Normal Hours
Potentially hazardous operations must never be carried out outside normal h&xamples of
activities which may and may not be carried out outside normal hours are as follows:

Allowed Not Allowed

Reading, writing and library work Use of pyrophoric, highly toxic or potential
explosive substances

Use of computers, spectrometers and oth Use of poisonous gases
instruments

Simple physical operations such as samn Work involving a significant risk of fire, explosi
preparation, recrystallisation, filtration an| or any other hazard
chromatography

Buddy System

When itis necessary to carry out a less hazardous experiment outside normal Hilding users
must not work alone If you are working in a laboratory outside normal hours, you must arrange for
another person to bevorking nearby who caregularly check on yowellbeingand raise the alarm

in the event of an emergenda "buddy" system). Your "buddy" must be either a PhD student or
member ofstaff.

Personal Emergency Evacuation Plans (PEEP)

A personal emergency evacuation plan (PEEP) is @esign anyone (staff or studeptwho may
require assistance during an emergency evacuation of a buildlhgtrative examples are listed
below:

1 Those withmpairedmobility (e.g.wheelchair users and those unableusestairg

9 Those with sensory impairmen{s.g. those unable tbear or see alarsyv signal$

1 Those with neurodiversity who may not understand how to respond in an emergency without
support and guidance;

1 Those with medical conditions (e.g., asthma) which may affect their ability to use stairs

1 Those with shorterm injuries such as broken limbs (using crutches)

PEEPs are preparédconsultation with the Schoolf Chemistrytheindividual affected andisability
services and outlingvhat needs to happen in the event of an evacuation. Anyone who may need
assistance during an evacuatishouldcontact the H&S Managé€kj34)for further discussion

Fault Reporting

Building usershouldcontact the H&S Manager (kj34) and Building Managerbildingservice @st
andrews.ac.uk if building or laboratory infrastructure is not functioning correclg.g. fume
cupboards malfunctioning, electrical outlets not workisg)corrective actions can be taken.

11
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Transportation of Research Chemicals

Solvent Bottles and Research Chemicals

Research chemicals and solvent bottles should be transported using a tr
solvent carrier or suitable secondary containment. When moving research chem
between floors building users are asked tese the lift or dumbwaitefsee picture
below)wherever possible as this minimises the risk of dropping solvents / rese
chemicald research sampleg communal spaces (e.g. tirdie stairwe)l When
transporting chemical samplethe use of secondary containment is advised so any spillages resulting
from an accidenare contained

Gas Cylinders / Liquid Nitrogen Dewars
Gas cylinders should only be moved using a cylinder trolley with a restraining chain or equivalent.
Cylinder trolleys are available from Purdie Stores.

Gas cylinders and liquid nitrogen dewars can be transported between floors using tieuifinust
not travel in the lift with gas cylinders (even if they are empty) or liquid nitrogen dewars as this
poses an asphyxiation risk in a confined space.

Cylinders or dewars should be loadetbithe lift, the desired floor selected and allowed to travel on
their own with the researcher proce@ts via the stairs to the designated flogk.retractable barrier
has been installed inside the lift and should be drawn across the entidurieg the transportation
of gas cylinders / liquid nitrogen dewarsprevent access.

DO NOT ENTER THE LIFT
WHEN TRANSPORTING

GAS CYLINDERS
NITROGEN DEWARS
DRY ICE

Retractable barrier to be used during
the transportation of gas cylinders or
liquid-nitrogen dewars

T E

Chemical “dumbwaiter”
(adjacent Purdie lift)

Movement of Materials through Common Room

On occasion, it may be necessary to transport research samples or chemical supplies through the
common room. To minimise disruption and ensure the safety of all building users, individuals are
asked toavoid moving materials through the common room during busy peridésg.lunchtime or
duringsocial events Alternative routes should be consideredhereverpossible

12
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PPErR Communal Spaces

Lab Coats in Communal Spaces

The wearing of laboratory coats @@mmunal spaces i
strictly forbidden.Communal spaces in include lectu
theatres, Common Room, Library, Kitchen and toilets

Laboratory coats should be taken off when leaving t
laboratory. It is understood that a laboratory coat m
need to be worn for a short period when transferring
chemical to an adjacent laboratory, however, this sho
be avoided wherever possible.

+» Lecture Theatres
* Purdie Common Room
* Library

* Purdie Kitchen

+ Toilets

S— “‘

Communal Surfaces

It is not permitted to walk around the buildingouching

communal surfaces whilst wearindgaboratory gloves

Communal surfaces include door handles, banisters, butt
of the lift and similar surface®efore leaving a laboratory
protective gloveshould be taken off

If a glove is required to hold research samples when mov
between laboratories, it is possible to wear a single glove ¢
open doors with your "ungloved" hand. Where possijltihés
practice should be avoided by placing research samples in an appropriate container for transportation
as this also provides secondary containment in the event the samplek@wped / spilled

Bikes, BBikes and £Scooters

The PurdieBSRC andMS buildings have convenient bicycle racks provided outside. It is forbidden to
bring or store bicycles inside the buildings. In addition, the passage to and from the Purdie Building
central courtyard adjacenttothé f 2 1 RA Yy 3 0ib & fire eScypé Miitg/adEmust never be
blocked by bicycles, motorcycles or other items.

Due to the potential for firethe University prohibits the storage or charging of privately owned
e-bikes, escooters, ehoverboards eskateboardsand similar Lion battery powered mobility devices

with attached batteries or the storage and charging of detached batteries for such devices within any
University managed building

13
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General Laboratory Practice

Appropriate Attire
It is important that you are properly dressed when working in a laboratory environment. Follow the guidelines below toyensare protected from
chemical spillages and other laboratory hazards.

Clothing

J 7
\\\ﬁt In the laboratory, you should wear clothing that fully covers your arms and legs.
N . . .
: '_-___',....-’-' Shorts, skirts or dresses are not appropriate as they leave skin exposed.
Footwear
' Sensible, closed footwear must be worn when in a laboratory environment.
o Sandals or open shoes (even with socks) are NOT appropriate.
Long Hair

Long hair should be tied back to avoid contact with open flames or chemical spills.

Long hair may become entangled in moving parts of machinery.

Long hair must
be tied back

Headphones

2
2

S

Music is permitted in the laboratory under certain conditions (see music section on next page).

Under no circumstances should headphones be worn when working in the laboratory.

@ e ®

In the undergraduate teaching laboratory, any item of clothing deemed to be unsuitable is at the discretiotadttatory convenor.
In the Purdie Building, any item of clothing deemed to be unsuitable is at the discretion of the Head of School and H&6 Manag

14
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Food and Drink

Eatingdrinkingand chewing gurare strictly forbidden in all laboratoriek.should also be noted that
the storage ofood and drinks is not allowed in any laboratory.

Good practice requires that, after carrying out any experimental work, you should wash your hands
thoroughly and move to a suitable clean area before eating or drinking.

Consumption of food and drinks is only permittedi)offices,(ii) write-up roomswhere no chemicals
are presentand (iii) in the PurdieCommon Room. Eating and drinking in the corridors or in lecture
theatres presents an unacceptable hygiene and litter problem and is not allowed.

No area in the Purdier BMS buildings is designed or properly equipped to allow the preparation of
food under safe and hygienic conditiorife heating of water for the preparation of hot drinks is
permitted. Microwave ovens are accessible in the kitchen on floor 1 for heating food. No other
microwaves or appliances should be brought into the kitcfeeg. bastersor sandwich makefs

Gonsumption ofAlcohol& Smoking

Alcoholic beverages may be consumed in the department as part of celebratory events (e.qg.
celebration of a successful viva defence or during graduation). In such cases, alcoholic beverages
should be consumed in the common roowherever possible Alcohol should notoutinely be
consumed in office spaces. Under no circumstances should workergeea laboratoryshortlyafter
consuming alcoholn accordance with University policy, smoking is forbidden anywhere within the
Purdie Buildinglf you smoke outsie the building, please ensure you are suitably distanced from any

air intake ducts to prevent cigarette smoke being drawn back into the building.

Music

Experimental work in chemistry requires a degree of concentration and alertness, which is
incompatible with excessive background noise. For this redkemlaying of music is only permitted

if (i) all laboratory/ room users agree to music being played and (ii) the volume must ae
acceptable level. Music should not hadible outside thdaboratory.

It is emphasised that headphones or earbuds must not be worn when working in the laboratory

In certain cases, hearing protection (such as loop earplugs) can be wassiti researcher who
struggle withsensory overload. This must be agreed with the H&S Manager / Head of School and the
items labelled to demonstrate that they abeing used with prior approval

Electronic Items

The electrical safety of private electrical appliances is the responsibility of the owners and they may
be held responsible for any damage or loss to the School arising, for example, from a fire started by a
faulty appliance. All personal electrical equipmt must be tested for electrical safety when it is
introduced into the School, and it must be regularly tested thereafter.

15
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Housekeeping

Without regular cleaning, busyesearch laboratories caguickly become cluttered and untidyAn

untidy workspaceincreases the risk of researchers overlooking hazards that could result in chemical
exposure, accidental spillages and trips / falls. Laboratory users are asked to keep their work area
clean and tidy to help prevent against avoidable accidents.

Laboratory BenchdsCommunal Laboratory Spaces

Lab users are asked to keep laboratory bexsds clean as possible. This can invdlystoring (or
discarding) sample vials that are no longer need@yreturning equipment / glassware to cupboards
and drawers after use and (i@leaning spillages of liquids and powd&r€nsure benches are free of
chemical contaminantsThis is especialiyjnportant incomnunal spacegsuch as balancgshat are
accessed bgll laloratory users.

Potential Trip Hazards

Electrical equipment is commonly used in research laboratories to power instruments, heating devices
and analyticakquipment It is important that equipment is positioned so that it does not obstruct
walkways.Cables should be routed carefully to avoid crossing walks as this can create a trip
hazard.

16
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FumeQupboards

General Housekeeping for Fume Cupboards
Fume cupboards are essential for experimental work involving hamardesearchchemicalsand it is
advisable to handle all volatilchemicals in a fume cupboard.

Fume cupboardshould be kept clean and tidfhework surfaceof the fume cupboard should not be

cluttered with excessive sample vials, reagent bottles or waste containers. Laboratory users are asked

to regularlycleartheir fume cupboard®f all unnecessary itents keep thework surfaceas clear as

possible

/' NB aKz2dZ# R 68 GF1Sy (G2 SyadaNB SEOS&aaAg@dS ydzyo SN
(waste collected separately for disposal by an external contractor) are stored in fume cupboards
Where possible, these containers should be moved to aag®icabinet when not in us@nce full

special waste containeshould be disposed dbllowing the special waste protocol below (see special

waste section below)

Reporting Faults

Manyfume cupboardsvithin the Purdie Buildingre equipped with aftow indicatorsthat displaythe
speed of airflow through the front openirfgeferred to as théface velocity). This displagllowsusers

to confirm that the fume cupboard is operating effectively. If #ieflow drops below a minimum
threshold, the fume cupboard will trigger an audible alarm to alert users. If your fume cupboard is
alarming regularly or continuously, this indicatefault meaning you may not be receiving adequate
protection. In such instancs, you should stop using the fume cupboard and report the problem
immediately to theBuilding Manager so that corrective action can be taken.

You should also report any of the following issues relating to the function of the fume cupboard:

Difficulties raising or lowering the moveable sash
Fume cupboarddhts flickering or not working
Damaged / malfunctioning electrical sockets
Excessive / unusual noises generated by the unit
1 Damage to the aifoil, baffles or work surface

= =4 =4 4

If a failure of fumecupboard aiflow occursutside normal working hours, users must stop using the
fume cupboard immediately and report the incident to Security & Response (01334 468999)

17
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Annual Servicing

The performance of all fume cupboards is tested on an annual basis by an external contractor. The
airflow is recordedn a noticethat is attached to the front of the fume cupboarBlease ensure that

this notice remains legible and not removed.

FireTrace

Most fume cupboards in th@urdie Buildingire equipped with a fire
suppression system known Bgetrace This system uses a length ¢
pressurised tubing installed inside the fume cupbodndthe event
of a significant fire, the heat causes the tubing to ruptuned
automatically releass a fire-extinguishing agent directly into the
fume cupboard.

For the system to function correctly, it is essential that the tubi
remains pressurised. A pressure gauge, typically located on the
of the fume cupboard, displays the current pressure within the tul._.

If you observe that the gauge reading hdr®pped into the red zone pleasenotify the Building
Manager or Health & Safety Manager immediatedg thisindicates a potential fauthat needs to be
rectified.

Operations Generating Harmful Fumes / Gases
If you plan to carry out a reaction that unavoidably prodsiadarge volume of corrosive twxic gas
(either as a reactant or a likely {product) please contact the Health & Safety ManadiegB4@st
andrews.ac.ukin advance to discuss the procedure.

This allows steps to be taken to protect others who may be affected by the experiment, particularly
Estatesstaff who may need to access the building roof where fume cupboard exhaust ducts are
located. Informing the Health & Safety Manager ensures that access to the roof can be restricted
during the experiment, preventing accidental exposure to hazardous sutestan
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Emergency Actions

Major Incidents- Risk to Life

In the event of an incident / accidetttat threatens the safety opeople within the Purdie Building,
the alarmshould be raisedndthe building evacuatednmediatdy. This includes:

1 Major Fires
1 SignificanExplosions
1 Majorreleases of poisonous gas

Raising the Alarm

In the event of anajor emergency, sound the fire alarm if it has been triggered I — _1
automatically.The fire alarm can be triggered with a "fire call point" (bregdss

panel; shown on the right)A document showing the location of fire call pointishin
the Purdie Buildingan be foundHEREYou shouldmake yourself aware of the fire
callpoints close to your research laboratory and office space.

BREAK GLASS
e )t
PRESS HERE

Evacuation Procedure
When thefire alarm sounds continuously

. If safe to do so, make any potentially dangerous experiments / equipment safe. This can {ijclude
switching off gas tapsor electrical heating sourceand (ii) closing fume cupboard§you are unable

to make arexperiment or piece of equipmemsiafe and you feel it may pose a hazaaport this toa

Fire Warder(see below).

. Exit thebuilding in a calm, orderly manndf.smoke or flame is blocking a stairwell / exit route, use
an alternative exit.

Do Do Not

Check your workspace is empty of personnel | Run (exceptm a lifethreatening situation)

Encourage other building usets leave Sop to collect personal belongings

Close doors behind you to prevent the spread (

- Usethe lift
fire

. Leave the building by theearestavailableexit. A document showing the locatigmof the fire exits
throughout the building can be fountlERE It is emphasised that thenain staiwells are "fire
protected escape routes'Once you enter a stairwell, proceed to the ground flaod exit. Never
leave a staivell to go back into a corridor on a lower level.

. Once you havexited the buildingproceed to the fire assembly point (see below)

. If you have any information relating to the alarm activation (e.g. you witnessed a filg w;;;};;"\,?
unexpected release of toxic gap)ease inform a Fire Warden as soon as possible. “§

Wardens will be positioned at each fire exit as well as the main assembly PoiNt aN y g

be wearing a higivis jacket (as shown) .\
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Main Stairwell

The area at the foot of the central stairell is the main fire escape route for the Purdie Building and
must remain unobstructed at all times. This has been marked out with yellow tape and it is strictly
forbidden to leave trolleys or any other items witithe marked off area at any time. Any items found
there including bicycles will be removed.

Once personnel have left by this exit, they should make their way through the courtyard to the
assembly pointThis designated fire escape route must not be obstructed at any time. Any items found
there including bicycles will be removed.

Assembly Point
Once you have exited the Purdie Building, you must mg _

you way to the fire assembly poirthe assembly point form==
the Purdie Buildig is outside the main entrancejss

Congregating at the firassembly point provides a
opportunity for Fire Wardens to speak witippropriate
laboratory usersto identify any hazards and hel
determine if an activation is genuine.

When the building hs been evacuatedit is strictly
forbidden to re-enter for any reasoruntil authorised to ; b
do so by a senior Fire OfficetJnauthorised reentry to a bundlng whlle it is under the control of the
ScottishFireRescueservicg(SFRS3 a criminal offence.

Major Incident; No Immediate Risk to Life

In the event ofa serious accident or incidethat (i) does not involve activation of the fire alaramd

(i) does not pose an immediagtengoing threat to thesafety of building users, thBafetyManager
shouldbe calledmmediately.An example is a major spillage of a toxic chemical that is confined to a
single laboratory. The H&S Managesill secure the area, assess the risks involved and organise
appropriate response. In controlling access to atha SafetyManageracts for the Head of School
and hasabsolute authority. No person may enter such a closed off area for any reason.

Emergency Landlines
Emergency landlines can be foundeach floor and can be used to raise the alarm in an emergency

I Location of EmergencyLandline |

A landline for emergency calls can be found on
floors 1-4 in the same location
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Major Power Failures

In the event of a widespread power failure within the School, all building users should make safe their
work places, in particular by switching off electrical and/or water supplies to experimental equipment,
computers, etc. Fumeupboard sashes should bdosed. Where it is safe to do so, electrical
equipment should be switched off to reduce potential damage caused by surges when the power
supply is restored.

If power has not been restored after an hour, individuals who do not have designated responsibility
to restart critical equipment such as freezers, etc. may leave and await further instructiemhit.e

Assembly Points for Researchers in BMS and BSRC Annexe

Whilst the majority of Chemistry personnel are based within the Purdie Building, several group
laboratories and office spaces are located in the BMS Building or BSRC Amt@xest report tcan
alternative assembly point in the event of a fire alarm activatibime location of the assembly point

is shown in the image below.

Link Bridges Between Purdie, BMS and BSRC Annexe

The Purdie, BMS and BSRC Annex are connected by glass link bridges. If the fire alarm for a given
building is triggered this will be indicated by a flashing beacon and so(sekepicture below)When

the beacon or sounder is activateyou must not enter the building. Anyone found entering the
building through these walkways during an emergeisciable for disciplinary action from the Head

of Schoal

If alarmis flashing,
do not enter building
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First Aid

Location of First Aid Kits

FirstAid Kits can be found on each floor of the Purdie Buildj
close to the entrance of the main stairwell (see picture). If vim———
require access to Firgtid supplies before a Firdtider arrives,
please use as required.

A
| Main

Scott Filipovic and Kevin Jones (rooms 21la and 211b) | SSStesia
maintain First Aid kits that can be used as required.

Atrained First Aid worker should be called to each incident
assess the situation, administéirst Aid if necessanand alert
the emergency services if further treatment is required.

Eye Wash Stations
Your laboratory is likely to be equipped with an eye wash station You may see two types; those
mounted to a fumecupboard (A) oan eyewash station close to a sink (B).

In the event of a chemical entering the eyeu
should use the station tarigate the areaas
quickly as possible. It will be necessary for yL'
(or someonehelping you)o hold your eyelids |
open to allow water the reach the eye. This = |
likely to feel unpleasant, but it is important t¢ =
ensure no lasting damage to your eyes. |

Location ofAutomatic External Defibrilator

The School of Chemistry has an AED located near the
entrance. The AED device is housed within apsigred
cupboard as showim the picture

involving their heart (i.e. a heart attack), it is important
act swiftly. You should call for an ambulancdert a
departmental First Aideand retrieve the AED devick you | =
need to remain with the injured party, call for help and a
another person taetrieve the AED on your behalf).

AECPLUS
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Reporting Accidents, Incidents and NBhsses

Local Reporting

With the exception of minor cuts, abrasions and burns, all accidents within the School of Chemistry
must be reported. This includes:

& Fires of any kind @®  Eye Injuries
. = Spillage of Class 5
{} Explosions =2 Material
= - P Incidents Requiring
Cases of Poisoning B Medical Assistance

Accidentsand near misseshould be reported to the Health and Safety Manager (Kevin Jones; kj34)
as soon as possible (and @adr than the next working dayhn the absence of the H&S Manager, the
accident can be reported to the Head of School's Officeaccident reporting form can be found on
the School of Chemistry H&S webgitERE

Anear miss is an incident that had the potential to cause injury or damage, but did notahdysiue

to chance or a timely interventiorAs an example, a glass bottle containing a hazardous research
chemicalisaccidentally droppegbut the container does not breahis would constitute a near miss

as ita matter of chanc¢hat the bottle did not break preventing exposure to the chemical.

Why Report Accidents?

There are two key reasons for reporting incidents:

1 Reporting accidents, incidents and neaisses allows us to (i) assess the events that lead to the
incident, (ii) identify immediate/root causes and (iii) introduce corrective actions to prevent the
incident reoccurringlt is vital we maintain a culture of openness with regard to accident reporting;
the aim of incident reports are not to assign blame, but rather identify where things have gone
wrong and allow the Department to take steps to make the working environment safer for all
building users

1 There is a legal requirement to repocertain, specifiedaccidentsto the Health and Safety
ExecutivdHSE)Whilst it is not possible to provide an extensive list here, examples include deaths,
fractures, amputations, serious burns and loss of consciousness caused by head injury or asphyxia.
Reporting accidents helps us ensure we are legally compliant.

EHSS Reporamd Safety Bulletins

Completed incident forms are sent to Environmental Health and Safety Services (EHSS) to determine
whether further investigatioris required. Incident reports may also be used as the basis of "safety
bulletins” (short reports that highlight significant incidents and the learning points that may be of
benefit to all building users). The production of safety bulletins is at the disaorefidhe Head of
School / H&S Manager.
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Fire Safety

Weekly Fire Alarm Test
In order to test various aspects of the fiadarm systems, the alarm will sound for
~30seconds every Wednesgat 3.25 pm (Purdie building), Wednesddy2.00 pm
in the BMS annexandWednesday a#.00 pm in the BMS building.

Fire Prevention

Good Housekeeping

You can help prevent fires by ensuring yaorkspace is clean and ordered.ybur workspace is
clutteredand disorganisedyou are more likely tov@rlook potential fire hazard&xcess combustible
material (such as cardboard boxes from delivery of reagents) should be rerdailgtb ensure the
amount of combustible maitrial in the laboratory is kept to a minimum.

Volumes of Flammabkolvent

Stocks of flammable solvents stored in laboratories are to be kept to a minimum. DSEAR Regulations
(2002) impose a limit of 50 litres per firesistant cabinet ad this must never be exceedeth
addition, the total stock of flammable sadwts in laboratories should not, in generakceed 50 litres.

A guideline for commonly used solvents is that gteck should not be more than-2 days' supply.

Any laboratory wishing to stock more than Bfes of flammable solvents must completesaparate

risk assesnent using the CHARM system and including the chemical entry "excess solvents" to trigger
SafetyManagerapproval.Full details can be foundERE

SafeStorageof Flammable&olvens
Bottles of flammable solvent§2.5 or 5 litre)must be kept in fire e ‘
resistant storage cupboards each laboratorywhenever not in use |
(e.g. being dispensed) Such bottles of flammable solvents mus @ @ ‘
never be left on the floor, on benches or in direct sunlight. ;
addition they must be kept upright at all times and never stored ¢

their side e

Assessment of Work Area

Before using a flammable solvent, make sure there is no open flame or other source of ignition in the
vicinity. Similarly, if yoplan to usean ignition source or pyrophoric reagent, clear your working area

of any flammable materials (e.g. solvent waste bottles) before starting the experiment.
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Notes on the Heating of Flammable Solvents

Flammable solvest should be heated electricallyhd use of open flames for heating flammable
solvents is strongly discouraged and only allowed if approved by the H&S Mahiagerguns are
commonly used in research laboratories as a safer alternativgpém flames, however, it should be
noted that the heating element of a heat gun can reach temperatures 3@5ndcan ignitemany
organic solventsA guidance note covering the safe use of heat guns can be feERE

Distillation of Flammable Materials

Any experiment, including redistillation, involving the heating of more than 1 litre of a flammable
solvent must be carried out in a fume cupboard equipped with an automatic fire suppression system
("Firetrace").Distillation of solvents using a dangerous-gptin which flammable vapour can escape
through the collection port without passing through the condenser is forbidden.

Electrical heating mantles should only be used under reflux conditions, never fortdidakk
distillation, when an oibath should be used. Heating baths maintain a constant temperature,
whereas heating mantles deliver a constant heat flow, leadinght possibility of dangerous
overheating in flaskto-flask operations. Similarly, insulating materials such as glass wool or aluminium
foil must never be wrapped around flasks being heating in electric heating mantles as, again, this can
lead to dangeros overheating.

DrySyn Heating Blocks

As the use of metal heating bladkecomes more prevalent, it is important to use
GKSaS O2NNBOdGte IyR 6S FIYAfALF NI ;aAuK"T‘" S Y| ydzF |
round-bottom flasks (>1000 mL) can become stuck or broken if they are allow 3
to cool in a heating block and solvent stills Hrerefore vulnerable. When heating
a large flask with a metal block, the heating assembly should be mounted oy’ &5

immediately after the operation is complete. (b) The heatingklshould NOT be *
heated beyond that stated in the specifications (normally 250 C is the maximu
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FireFighting Equipmerdand Fire Suppression

Fire Extinguishemnd Practical Training

Fire extinguishers andire blankets are povided
throughout the Purdie and BMS building3lease rake
yourself familiar with the location ofthe fire
extinguisherdgn the areas inwhich you worklt should
be noted thatimproper use or wilful damage of any fire
fighting equipment is a criminal offenceSimilarly,
rubbish mwst not be added to sand buckets as th
renders them unusabléelhe School of Chemistry offer:
practical fie- extinguisher training for staff and
students throughout the year and we rengly
recommend you attend a training session. You will
made aware of dates for firextinguisher training by
the H&S Manager periodically throughout the year.

Tackling Small Fires
If a small fire develops in your laboratory, please followdteps below:

9 Raise the alarm locally by shouting teworkers / researchers ithe surrounding area

9 If safe to do so, attempt to extinguish the fire with a suitafie extinguisher ensuring an exit
route isavailable at all times.

9 If the fire has not been extinguished after fully discharging a single fire extinguisher, trigger the
fire alarm and evacuate the building as outliréBREYou should also evacuate the building if
the fire alarm is automatically triggered whattempting to extinguish the fire.

9 If the fire is extinguishedsend someone to alert the H&S Manager and continually monitor to
ensure the fire has not reignited.

9 Used extinguishers must not be returnedtteir originalposition. They should be handed to the
H&S Manager who can arrange a replacement.

Fire DoorsLaboratory Doors and Viewing Windows
The access doors to all stairwells in the building are designatdileadoors and must neer be
propped open at any time. Additionally, fire exits mustkegpt completely clear and unobstructed

Laboratory doors shouldé kept closed when not in use or outside of normal working hours. This
reducesthe spread of fire irthe event of aremergencySome laboratories have "connecting doors"
that provide access to an adjacent laborata@gnnecting door®ffer analternative means of escape

if the main doo is blocked by fire or smokeAccordingly, it is vital that these dooremain
unobstructed at all times

Some laboratories are equippedsith clear glass windows that alloa fire or dangerous situation

within the room to be seen without openiniipe door. The window also allowaboratoryusers to

assess if everyone has left the area in an emergency. Accordingly, obscuring the windows with posters,
hanging lab coats etés forbidden.

26
V1.0



Notice Boards

Strict rules apply to the positioning and use of notice boards and combustible materials in corridors.
Notice boards are carefully positioned to comply with these regulations arsheds permitted to

move or erect a new notice board without the permissiof the School H&S Manager. All notices /
posters must be attached to a board by all four corners. Attachment of notices or other combustible
materials to the corridor walls or doors is prohibited. Any notices posted in violation of these rules can
be renoved without warning. Combustible materials such as papers, which need to be stored in
corridors, must be inside a metal cabinet.

Specialist Fire Hazards

Base Baths

The use of a solution of sodium and/or potassium hydroxide in ethanol and/or isopropanol for cleaning
glasswareepresents a serious fire hazard. Such baths must only be used where there is no reasonable
alternative and then subiject tstrict rules The departmental rules and regulations are found can be
found in the guidance documehERE

Hydrogenation Catalysts

Hydrogenation catalysts including palladium/charcoal and Raney nickel may ignite spontaneously in
air. Under no circumstances are these to be placed in a waste bin. They should be kept damp with
water, stored in a separate container and retained for spledisposal.

Reactive Metals

Reactive metals Finely divided magnesium, aluminium and zinc may ignite spontaneously. These
must not be placed in a waste bin but should be fully dissolved in dilute acid and the residues then
washed down the sink with excess water (Mg or Al) or senspecial disposal (Zn).

Organometallic Reagents

Many commonly used solutions of organolithium compounds, and other organometallics in organic
solvents may ignite spontaneously in moist air. Thesgerialsshould be handled undeasn inert
atmosphereand disposed of as detailed in thection below.

Disposabf PyrophoridMaterials

When considering the disposal pyrophoric reagents (e.g. orgalithiums, Grignard reagenisit is

often safer and more cost effective to dispose of such reagents tirangexternal waste contractor

(e.g. a 100 ml of butyllithium can cost between-ZXor disposal)lf it is necessarnto quench a
pyrophoric reagent, the detailed procedufeund HEREnust be strictly followedThe quantities of

such reagents for disposal must be minimised by keeping bottles in good order, properly sealed and
not allowing moisture or oxygen to enter. If the concentration of such a solution has dropped, carry
out a titration to find the current ancentration and wherever possible use the remaining reagent, do
not simply order a new bottle. Once the contents of a bottle are of no further use, they must be
disposed ofis soon as possibéd on no account stored for prolonged periods.
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Risk AssessmentSHARMYystem and Cheminventory

Before starting any laboratory procedure, a suitablend sufficient risk assessmenimust be
completed.An experiment must not be started untit has been approved by your supervisor and,
inOlFaSa 6KSNB | &/ t I a dhe &S MAIFEJe(Ee8 Yapprovalavorkil@w sediondza S R
below).

Five Steps to Risk Assessment

Arisk assessmelig essentiallya "thought experiment" in which w@) identify hazards ass@ated with
a given experiment ooperation, (ii) detemine who might be hurt and how an(i) evaluate and
determine how tocontrol the reks. We are also required to make a record of our findinggevidw
/ update the risk assessmewhen necessary

When evaluating the hazards associated with a given experimmemtiember that eliminatingor
substituting the hazard igreferred.Whenahazard canat be eliminated or substitutedengineering
controls, administrative controls (e.g. standard operating procedures, safe systems of aark)
appropriate PPEhould beintroducedto reduce risk to an acceptable level.

Workplace Exposure Limits
Many materials have been assignedarkplaceexposurelimit (WEL). For eac PUBLCATONS AN 3¢

material one or both of two limits may exist: the Long Term Exposure Limit ( m.,..m:,
is the concentration to which it is believed nearly all persons can be repeatll ===

exposed without adverse effect and it has ahd@ur reference period;he Short
Term Exposure Limit (STEL) is a higher concentration which should n
exceeded even for a short time, and it has andiiute reference period. In th
absence of further information it is reasonable to assume the STEL is about
times the MEL. A full list of exposure limits is obtainable fitvn HSE website

(searching "EH40" is likely to return the correct page)

CHARM User Guide

The University of St Andrews has developed a#irmtool for recording risk assessments known as
the CHARM systerm courseoutlining how to use th€HARM systemiiiscluded agart of the school

of Chemistry H&S induction process. The video included in this training can be acegd3ed
Additionally, example risk assessmentfustrative of common operations carried out in the
department,be foundHEREaNnd serve as reference guides when preparing a risk assessment.

28
V1.0


https://www.youtube.com/watch?v=qeFxo6st_2o&t=4s
https://chemhands.wp.st-andrews.ac.uk/charm-system/

CHARM Hazard Codes

The CHARM system is linked to a database of chemical and biological reagents, each of which has been
allocated a hazard code. The hazard code is comprised of a number and letters that provide a summary
of the severity of the hazard as well as the naturé¢hef hazard. Hazard codes are summarised in the

table below:

Severity of Hazard Nature of Hazard
5 = highly hazardous A = Corrosive or irritant C = Carcinogenic
4 = hazardous F = Flammable O = Oxidising agent
3 = moderate hazard T = Toxic X = Explosive
2 = low hazard M = Mutagenic R = Radioactive

1 = no significant hazard

Adding a Chemical to the CHARM Database

If you are unable to find a substance on the CHARM system, you can stiggadded to the database
by clicking'chemicals and microrganisms" on the CHARM homepage and completing the.férm
short, stepby-step guide can be found attps://chemhands.wp.standrews.ac.uk/charasystemi/.

Approval Workflow

A risk assessment that does not include a class 5 chemical will be sent to all listed workers to be signed.
Once all named workers have signed, the risk assessment is sent to your supervisor for approval (see
picture below). Laboratory work should not begintil the risk assessment has been approved by the
NEaSI NOK adzZlSNIA&A2N®D 9ELISNAYSyGa Aygz2t gay3a | aOf
additional approval from the H&S Manager (step highlighted in orange below).

Creator Workers Supervisor HE&S Manager
L 0%t v & v & v
‘a® an hj — (GepRoved)

REJECTED

Chemlnventory

The University of St Andrews has a site licence for Chemlnventory. Research groups are asked to use
the online Chemlinventory system to maintain an inventory of their research chemicals. The aim is to
make research chemicals easy to find and allow inventories to be shared to prevent duplicating
chemical orders. Further information on the Cheminventory system céole HERKscroll down

the page)
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Unattended Apparatus / Overnight Experiments

CompletingOvernight Forms

If an experiment is to be lettnattendedovernight,two "overnightforms" mustbe completed.
Researchers shoufdl in the laminatedcardsand provide the following information:

Dates andtimesthat the experimentwill start / end

Descriptionof the experiment(e.g. reagents solvents used, temperaturegeaction schemetc)
Information on the experimentdiazardgby ticking the GHS symbols)
Emergencyactions(e.g. steps to take in an emergency)

Name and signature of the experimeoivner (person carrying out the reaction)

= =4 =4 -4 =4

Unattended Apparatus / Experiment
Risk Assessment Number: Furnace / Fume Cupboard Number:

Start Date: Start Time: End Date: End Time:

Description of Experiment
@ <> @ @ Reagents / salvents / temperatures
Youk Oxidsing
m} O

Mesth g 3600 Pressers
O [m] 8] 0

Fire Fighting: Emergency Actions: Experiment Owner

0O co, O Turn off electricity Researcher Name:

] OryPowder | [J Turn off water Emergency Phone Number:

[ FireBlanket | [J Isolate compressed gas

Other Emergency Actions (if applicable): Checked and Found to be Safe

Name:

Signature:

Safety Check & CountegBature

Once the overnight forms have been completed in duplicate, an academic staff member or a
nominated deputy (e.g. postoctoral researcher) should check the experimentatigeto ensure it

is safe. If the experimental sep is deemed safeboth overnight forms can be signed in the section
titled "checked and found to be saféPostdoctoral workers signing overnight permits are reminded
that, in doing sothey assume full responsibility for the safety of experiments.

Research workers intending to put on an overnight experiment must plan ahead and ensure that the
experiment has been set up and stabilizagdsessedby their supervisor (or deputygnd the overnight
forms signedduring normal working hours.

It is stressed that researchers must not-lrge" previous signatures for overnight forms (i.e. change
experimental details, but retain a supervisors signature and do not ask for the experimengl &et

be inspected). The purpose of asking a supendsarominated deputy to inspect an experimental
setup is to spot potential problems and help prevent avoidable accidents so it is important this is
performed for each reaction.
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Displaying Overnight Forms

One overnight form should be displayed on the fume cupboard / next to equipinewhich the
experiment is being conducted he second should be placed in the plastic folder mounted outside
the laboratoryalong with a printed version of the risk assessm(@ee picture below)in the event of

an emergency, the overnight foriend risk assessmestored outside the laboratory allows a first
responder (typically H&S Manager or Building Manager) to assess exjpatiments are being
conductedwithout entering the laboratory. Theovernight form on the fume cupboard helps identify
specific reactions at each location.

e L
Display 1 x overnight form on / close to the fume cupboard / furnace / j Display 1 x overnight form in the plastic folder mounted outside the
work area in which the experiment is being performed 1 laboratory along with a printed version of the CHARM risk assessment

Overright is from 6pm to 8m each dayFor experiments spanning multiple daylse date on the
overnight form may be extended but all overnight forms must be removed when the experiment is
complete to avoid confusion.
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Personal Protective Equipment

Personal Protective Equipment (PPE) should be properly used whenever it has been identified as a
requirement in a risk assessment. Workers in any doubt about the appropriate form of PPE should
consult their supervisors in the first instance, and if furthdvice is needed, the Schdé&SManager

Eye Protection

Reading Glasses

Regular glasses should not be worn as a substitute for safety gla:

as they do not offer the same level of protection (no protectio x
against material entering from the sifleThe School of Chemistry 1

partner with Specsavers to provide prescription safety glasses. ‘

cost of prescription safety glasses are covered by the resea -

supervisor (~£40). If you interested in obtaining a pair OfRegular glasses are not suitable
prescription safety glasses pleasentact Kevin Joneskj34) for  eye protection for laboratory use
more information.

Contact Lenses
Contact lenses present a serious hazard in the laboratory since any
chemical entering the eye may penetrate behind the lens and be

impossible to wash out. The wearing of contact lenses in " BK’W
laboratories is strongly discouraged. ( j

Wearing of contact lenses in the
laboratory is discouraged

Safety Glasses Research Laboratories
The wearing of eye protection is mandatory for all

persons in any laboratory where any erhicals, (\
vacuum systems or higbressure systems are in use ) fﬂ

Safety glasses must also be worn in any aneaked

with an eye protection sigfsee image on rightpafety —
glasses must conforo EN1661FT European safety e
standard.
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Safety Glasses ndergraduate Laboratories

In all laboratories the wearing of eye protection is mandatory at all times. This includes students not
engaged in experimental work and visitors. Laboratory supervisors are instructed to exclude from their
laboratory any person who refuses to wear eyetpabion.

Specific safety rules are in place for undergraduate labs, summarised in the front of each laboratory
class manual, and all staff and demonstrators involved in teaching should make themselves aware of
these, which are valid for all laboratory modules.

Safety Goggles and Saf®fgors

Safety goggles (A) completely enclose the eye an
should be wused to protectresearchers from
particulates, gases and vapoutBulHface visors(B) -
provide protection againsimaterials that have the
potential to spray / splash resulting in contact with thc &
face(e.g.preparation of chromic acjdisingAquaRegia
for cleaning glasswaralispensing of liquid nitroggn
Full face visors should also be wavhen working with explosive risks.

Lasers

No laser equipment may be operatéa research purposes with the School

without the knowledge othe H&S ManagerLaser equipment may only bt )
operated in full accordance with the University Local Rules for Work \

Lasers. Suitable eye protection must be worn at all times.

Mechanical Workshops

Suitable eye protection must be worn for all operations involving any reasonably foreseeable risk of
eye damage. This includes, for example, welding, and cutting or grinding metal or ceramics. The
workshops have their own procedures that all Universigffsand visitors should be aware of and
follow.

Contractors and Visitors
All workmen and visitors must be provided with suitable eye protection before entering laboratories
in which research chemicals are being handled / manipulated
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Laboratory Coats

Laboratory coats protect against chemical splashes / spills &
help prevent contamination of the researcher's clothes wit
research chemicals. Laboratory coatsst be worn for all work that
involves handling manipulating research chenats.

Laboratory coatshould be taken off befe leaving the laboratory &8
area to prevent thainnecessargpread of chemicals throughout the
building.Building users are reminded thdte¢ wearing of laboratory
coats in leture theatres, common roomsttie Steel reading room B
and other commual areas is strictly forbiddefsee"buildingaccess  Wear a laboratory coat when

andsafe buildinguse' section above). manipulating research chemicals

Gloves

The laboratory environment can present a variety of hazards that may necessitate the use of gloves.
Examples include the handling of (i) corrosive or toxic materials, (ii) solvents that can be absorbed
rapidly through the skin, (iii) sharp objects and @)y cold/very hot objects.

It should be noted that (i) no single type of glove is suitable for all eventualities and (ii) glows sho
not be assumed to provide@ermanentimpervious barrier @ntinuous use of a single pair of gloves
can result in chemical exposure without the user being aware (this is particularly the case with
substances with long breakthrough times/slow rates of permeation).

It is important to ensure the protective glove is right for the research activity being conducted. More
details on factors to consider when selecting a glove can be foiliklE

Researchers are reminded the@mmunal surfaces (such a
door handlesbannisters computer keyboards etcshould
not be touched when wearing gloves as this can spre
chemical contaminants and harm you or other workers
the building (se@safe building use & S&bdva)2 y

It is not uncommon to be allgic to certain glove materials
(e.g.latex). If you have a known allergy are experiencing
skin irritation when wearing gloveglease contact Kevin
Jones (kj34) for further discussion
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Safety Shields

A safety shield must be placed around any experiment involving a reasor
foreseeable risk of explosiorExamples include experiments involving azid
peroxides, hydrazinesdiazonium saltand perchlorates (see explosion hazart
section for more information). Safety shields should also be placed around
experiment involving a sealed reaction vessel (setlbe reaction) Many research
laboratories have access to their own safety shields, however, if you are condu
an experiment with an explosion hazard and do not have access to a safety s
please contact Kevin Jones (kj34) who will be able to provide assistance

Respiratory Protective Equipment

The inhalation of fine powderg.g. TLC grade silicaluminaor research
samples prepared by grinding materiais a pestle and mortd have the
potential to cause serious lung damagda. most situations, it should be
possible to conduct tasks involving a respiratory hazard in a fume cupboard@
glovebox or other suitably ventilated aredf respiratory protective \ \
equipment is usedhalf or full face respirators with replaceable filters are| '
recommended. The most important point is that the RPE usagpgopriate

for the work being carried oub ensurethe user is suitably protectedhere is a HSE requirement for
"fit-testing" of any RPE that relies on a tight fit to the face. Please contact Kevin Jones (kj34) if you
require any assistance arrangingtgtsting of respirators / masks.

Ear Defenders

As required under the Noise at Work Regulations, the noise level has |
evaluated throughout the SchoolAny personusingan ultrasound probe
must wear ear defenders. Anyone who is concerned about a high noise
should inform the Schodl&S Manageso that an assessment can be carrie
out.
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Activities/ TopicsSubject to Local Rules

Use of Disposable Needles

Because of their low cost and ready availability, disposable needles

routinely used throughout the department to transfer small amounts @‘
chemical reagents and solvents. These are mainly plastic with a small, ¢ >

metal needle attached. / /

Disposable hypodermic needles should be regarded as dangerous i )
and should be treated with appropriate respect. To use a neegie ~
should (i) carefully remove it from its protective sheath, (ii) use once

required application and (iii) immediately place in an approved sharps

for disposal.

Minimising Risk of Needle Stick Injuries
The following rules must be followed when working with disposable needles to prevent injury:

1 Disposable needles should be stored in a safe place and only taken|
when required for use.

1 Needles must not be resheathed as it dramatically increases the risk
of "needlestick" injuries. '

9 Needles used to dispense research chemicatdvents must be
disposed of, without exception, after a single use.

9 If you ever drop a needle, it must be immediately and carefully picket
up and placed into a sharps bin.

Disposable NeedledHousekeeping

Under no circumstance should disposable needles be left (i) at the back of fume cupboards or (ii) lying
on work surfaces as this poses an unacceptable risk of stick injuries. Loose needles in a fume cupboard
can also makan emergencgituationworse.
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Correct Disposal of Needles
Once a disposable needle has been used, it should be immediately placed into an approved sharps
container (see picture below).

UnderNOcircumstanceshould a needle bglaced into general waste or recycling bins.

Care should be taken not to fill sharps bins above the indicated line on the front of the container
UnderNO circumstanceshouldused needles protrude from the opening of the sharps b8ee the
waste section for further information on how to prepare a sharps bin ready for removal from the
laboratory and collection by an apprayevaste contractor

4 Q
4 i)
/ % 50 Hot ritL ABOVETH
] A |
3 ) ATION,
4 4

b

Disposable needles MUST be placed in a sharps Sharps bins must not be overfilled.
bin immediately after use Used needles must not protrude from the
opening of the sharps bin

Blunt Needles

The department maintains a stock of blunted hypodermic needles, which reduce the risk of needle
stick injuries. These needles may be particularly well suited to procedures where there is a significant
concern regarding the potential for injury caused byegdle stick. Blunted needles can be requested
from the Health & Safety Manager.
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Use of Gas Cylinders

Collection of Gas Cylinders from External Storage Cages
When not in use, @s cylinders are stored externally in a Iock@";.._
cage. The key needed to access the cylinder cages can be obti _
from Purdie Stores. Any person wishingréplacea gas cylinder |
must first request the gases required Rurdie Storeso they can |
be charged tahe appropriate account.

It is important that the external cages are kept locked to prev
unauthorised access and thaylinders are prevented from falling
over by securing therm placeusing the chains provided.

Safe Movement of Cylinders

Gas cylinders can weigh betweenc8Q0 kg. Because of their weight, gas cylinde
may cause very serious injury if they fall over. To help prevent gas cylinders f
when being transported, the department provides cylinder troll&yglinder trolleys
must be returned to the stores immediately after use.

Gas cylinders can be transported between floors using the lift, howgeamust not
travel in the lift with gas cylindergeven if they are "empty")as this posesma <
asphyxiationrisk in a confined spaceSeet & I ¥S 06 dzA f RA y Jfordzarss
details.

(AUVUI\Ly.

Minimising Storage within Research Laboratories

In the event of a fire, the presence of large numbers of compressed gas cylinders in the building
presents a serious additional hazads a resultthe quantity of compressed gas cylinders in all
laboratories should be kept to theabsolute minimum Any cylinders that are empty or no longer
required must be returned to the external cylinder store as soon as possible.

Securing Cylinders for Use

It is also possible that the force of falling may be enough to shear off the
regulator with disastrous results. Large cylinders must be fixed to a wall or,
bench using an approved clamp or placed in a tojppéof support stand. A
cylinder trolley does nioprovide sufficient supportAll gas cylinders must be
firmly anchored to prevent falling over.

Fixed Gas Detectors

Laboratories that use significant quantitiesooimpressedjases must be equipped with suitable fixed
gasdetection systems to provide early warning in the event of a leak. In addition, oxygen depletion
alarmsshould be installed imny area where there is a risk of oxygen displacenfemth as those
using large volumes of asphyxiant gases like nitrogen, argon, or carbon glioxide
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Compressed Gas Regulators

Regulators attached to compressgds cylinders must be
maintained in good working order. The British Compressed ¢
Association (BCGA) recommends that regulators be repla
every five years, regardless of appearance or usage history
reduce the risk of failure due to internal wear@orrosion.

Regular visual inspections for damawmesigns of corrosion are
essential Faulty equipment should be removed from servic
immediately. Regulators are typically marked with
"inspect/replace" dategsee picture) and users should checl
these to ensure compliance

Regulators should only be used for the specific gas type ¢{{f -~
pressure range they were designetb handle. Using '/‘

incompatible regulators can lead to dangerous leaks " s 7 )
equipment failure After installing a regulator, theytinder valve should be opened slowly to prevent
sudden pressure surges that can damage internal comporadrite regulator.

Regulators should never be lubricated with oil or grease, particularly when used with oxidising gases
such as oxygeas this poses fire risk

CompresseasCylinder Training

The School of Chemistry offers practical-gginder training for staff and students throughout the
year. You will be made aware of dates for-gghnder training by the H&S Manager periodically
throughout the year.

Acetylene Gas Cylinders

Acetylene cylinders are highly hazardous due to the gas's instability and flammability. Acetylene forms
explosive mixtures with air and can ignite easily from sparks or static disciemgeroposed work
involving acetylene cylinders must be discussed with H&S Manager in advanceand safer
alternatives must be soughtWhen not in useacetylenecylinders must be stored outside in a
designated, wellentilated area, away from sources of ignition. Additionabgetylenecylinders must

be fitted with a fashback arrestor to prevent flames traveling back into the cylinder, which could cause
a serious explosion.
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Use of HigiTemperature Furnaces and Ovens

GeneralSummary Housekeeping

The area around the furnace should be kept clean with no flammable materials within the vicinity.
Many groups ask users to record the details of samples being addetutoacein a logbook. The
information requested is commonly researcher name, date, description of the saanglédeating
profile. Sampleseing loaded into the furnacghould normally be placed in alumina, platinum or gold
crucibles depending on the sample and the conditions being used.

Adding SamplesChemical Compatibili® Fire Safety

Researchergplacing material int@ furnace must carefullgonsider the samples behavioat elevated
temperaturesin air or the atmosphere applied (as best as possiBhples must be free from volatile
solvents or other flammable materials that could igratehigh temperatureAdditionally, researchers
must consider whether the sampig likely torelease toxic or corrosive gases when heatéthere is
any potential for hazardous gas release, the furnace must be operated in -emélated areaor
steps should be taken to capture and trap the gas released.

Removing Samples

Where possiblgit is advised that the furnace is allowe¢! -y
to cool before samples are removed. Always enst
there is a clear, heatesistant surface for your sample
when removing it from the furnace. All sample L.
removed from the furnace at high temperature shoul '
be keptnear the furnace until they have cooled dowr
preferably clearly labelled to alert others to the hig |
temperature hazard.

Personal Protective EquipmeRtRE
Safety glasses, laboratory coat, heat resistant gloves | ! ;.
long tongs should be used when removing or inserti e ——
samples into a furnacat high temperatureto reduce \ 3
the risk of severe burngf the furnace temperature is
abovel100 T then UV glasses must be wdParticular
care should be taken to ensure tongs do not touch t
elements of the furnace in case the door safety cut o
ineffective.
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Cleaning of Furnaces / Ovens

Many laboratory furnaces are insulated with materials containing refractory ceramic fibres (RCFs).
Inhalation of dust containing RCFs has the potential to cause serioustelomdhealth effects. In
addition, respirable crystalline silica may form as RCF devitrifies after prolonged heating at high
temperature and exposure could lead to silicosis.

When cleaning aurnace suitable PPE must be worn. This include$-FP3dust mask disposable

nitrile gloves, long sleeve plastic apron and safety glasses. The School of Chemistry also has a vacuum
cleaner equipped with a HEPA filter dedicated for the cleaning of furnaces / ovens that can be used
where necessanA safe system of work covering the cleaning of furnaces can be foaRE

Maintenance of Furnaces / Ovens

Simple maintenance operations, such as exchanging furnace elements and/or thermocouples, have
the potential to expose workers teefractory ceramic fibore§RCF) andespirable crystalline silica
These operations should only be carried out by trained individuals whilst wearing appropriate PPE
(FFP3 dust mask, disposable nitrile gloves, long sleeve plastic apron and safety. glasdfessystem

of work covering the cleaning of furnaces can be foliitRE

If a furnacehas developed an electrical faulio not attempt to investigatehis yourself. Instead,
contact the Building Manager or the Electronics Technician,sshassess and repair the equipment

on your behalf.

Proximityof Furnaceso Cylinders

For rapid heating furnace types, in particular where the exterior can be fairly hot, it is essential to
ensure that sources of explosion such as compressed gas cylinders are kept at least 1.5 metres away.
Considerable care should be taken that gas cylim@dee not kept in small rooms containing furnaces.

Use of Ovens
Ovens are lower temperature furnaces generally not exceeding@00Care must be taken to avoid
burns from picking up hot objects that are cooling down outside an oven.

Hydrothermal reactions are normally performed in sealed vessels that contairptegbure fluid at

high temperature. Therefore care should be taken to work within the safe operational limits for seal
and vessel. For hydrothermal systems (i.e. water based) the pressure is determined by the working
temperature, however, for solvothernhar solvent based systems all the solvent may well evaporate
and the expected pressure of all the solvent being volatilized needs to be calculated also in considering
operational limits. Normally a PTFE lined vessel should not be operated abo%€.210
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DispensingMovement and Usef Liquid Nitrogen

Summary

The School of Chemistry has severabQlitre dewars for 1
dispensing liquid nitrogeimto smaller dewars or flasks that ca {&]

be stored in research laboratesfor convenient use. The dewar: endl

v
:lrjielocated in the "loading bay" close to the liqgidte NMR %_j_' fk _ ﬂ;}]

Personal Protective Equipment
When dispensing liquid nitrogen, appropriate personal protective equipment (RB&)be wornto
prevent cold burnsandor eyeinjuries

Researchers dispensing liquid nitrogen should:
1 Wear loose fitting cryogenic gloves (such that th
can be rapidly removed if liquid nitrogen is spi
inside the glove) C . 5
1 Wear aface shield to protect against splashes th. -

could cause serious eye injury.
I Wear suitable closed footwear
1 Not allow liquid nitrogen tdall on clothing.

Oxygen Depletion

When liquid nitrogen evaporates, it rapidly expands into nitrogen gas, which can displace oxygen in
the surrounding air and create an oxygeeficient atmosphere, posing a risk of asphyxiation in poorly
ventilated or enclosed spaces

The loading bay and surrounding area is equipped with oxygen depletion monitorg/dinatof an
oxygendepleted environment, are located on both the inside and outsideloading bay.

The oxygen depletion alarms have two levels:
1 If the percentage oxygen drops below 19.5%, blue beacons begin to flash

1 If the percentage oxygen drops below 18%, blue beacons continue to flash and a siren is activated

Location of Oxygen Depletion Sounders and Beacons:

Entrance to Loading Bay Entrance to Loading Bay !
(Outside liquid-state NMR suite) (Earth Science Clean Room) Inside Loading Bay
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Oxygen Depletion Continued
If you are in room 122/123 or the loading bay when the bl
beacons begin to flash (in either of tatarm statesabove), l Oxygen Depletion Alarm '
please exit the area immediately and inform one of tr
designated emergency contacts (details displayed on f If the Alarm Beacon or Sounder is Activated
outside of the door).

DO NOT ENTER THIS AREA AND

. . CONTACT EMERGENCY RESPONDERS IMMEDIATELY
If you are outside rooms 122/123 or the loading bay ai
Tomas Lebl — Room 129; 07423 057957; tl12@st-andrews.ac.uk

blue beacons begin to flash (in either of th&arm states siobhan smith ~ Room 122; 01334 463788; sts9@st-andrews.ac.uk

i Kevm‘.lfmeslf Room 211b; 07762 181353; kj34@st-andrews.ac.uk
above)’ you must not enter the room. Agaln, you ShOL Scott Filipovic — Room 211a; 07834 785150; sf75@st-andrews.ac.uk
make the emergency responders aware (contact details Security & Response ~ 01334 f6s99

outside of the door).

If you are filling a small liquiehitrogen dewar from the 250 litre vessels in the loading bay, open the
loading bay doors. This increases the amount of natural ventilation and reduces the likelihood of
oxygen depletion. Once you have finished dispensiitgiid nitrogen, please ensure the loading bay
door is closed.

Safe Movement of Liquid Nitrogen Dewars / Dewar Flasks
All Dewar flasks used for carrying liquid nitrogen along corridors must be fitted with a carrying handle.
Where possible, the chemical dumbwaiter should be used to transport small liquid nitrogen flasks.

It is strictly forbidden to travel in any lift together with a large (>2 ) container of liquefied gas. Those
responsible for moving such containers between floors must place them in the lift, walk to the
destination floor and then summon the lift. If yayen the lift and find a large liquid gas container
inside, close the door and allow it to continue to its original destination.

Storage of 250 litre Dewars in Laboratories

Careful consideration must be given to the siting of large Dewars of liquid nitrogen, particularly those
("pressurized Dewars") capable of delivering liquid simply by opening a ¥ak&e should be sited

in a wellventilated space such as a laboratory with functioning fume cupboards.

Those contemplating purchase of a new large Dewar must first consult the School Safety Coordinator
to agree upon a suitable location forlitnder no circumstanceshould liquidnitrogen dewarse sited
in an unprotected fire escape route.

Training

The School of Chemistry offers practical lignilogen dewar training for staff and students
throughout the year. You will be made aware of dates for liquid nitrogen by the H&S Manager / H&S
Assistant periodically throughout the year.
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Use ofVacuum Systems

VacuumDesiccators

All vacuum desiccators taken below atmospheric pressure must be enclosed in ¢
guard. In this context there is little practical difference between watemp vacuum
and high vacuum (a pressure difference of 740 mmHg versus 760 mmHg).

Vacuum Lines / Vacuum Manifolds

All bulbs on vacuum lines must be protected to confine fragments in the event of an implosion. This
should be done by covering with a network of adhesive tape such that no area larger than one square
inch (2.5 x 2.5 cm) is left cle@ee picture below).

Vacuum Pumps

Vacuum pumps are commonly used to create-fawssure environments for dimoisture-sensitive
reactions. Typical applications include the removal of volatile solvents and the evacuation of reaction
vessels prior to backfilling with inert gas. When using vacuum pumps, especially rotary vane pumps,
care must be taken to prevent vapourstokic and/or corrosive chemicals from entering the pump

oil, as this can lead to pump degradation and the release of hazardous substances.

To mitigate this risk, a cold trap should be placed between the vacuum line and the pump to condense
and capture harmful vapours before they reach the pump. Furthermore, the exhaust from any vacuum
pump connected to systems handling potentially toxic arasive substances must not be discharged
directly into the laboratory environment. Instead, it should be directed into a suitable trap or,
preferably, vented into a ducted fume cupboggke pictures below).

m Exhaust

I fumes

i being

] vented into
I laboratory

being vented
into fume
cupboard

~ bl

to prevent shards of glassin the event on an implosion

' T By -
78 | " Y
- ] x R
= J |
| Exhaust fumes |

Glassbulb under reduced pressure wrapped with tape |

Sealed tubes and Pressure Equipment

The heating of steel "bombs" is permitted but they must be of approved construction and have been
pressure tested. If they are 250 Beires or above please notify Estates for testing

Sealed tubes must be encloség a blast shieldefore heating and should not be removed until
completely cold.Tubes should be cooled before sealing or opening. Care must be taken to avoid
condensing liquid oxygen and cracking a tube by cooling too quickly.
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Use of Electrical Equipment

Summary

Electrical systems can provide an ignition source if they are faulty or incorrectly used. Electrical fires
can be started by many meangedamage to the insulation on the wires or arcing between the socket
and the plug. It is therefore vital that all systems are managed and inspected on a regular basis.

In addition to the dangers of electrocution, faulty or unsafe electrical installations may result in fires
and explosions.

Annual Testing Testing on Arrival

UK égislation requires that electrical items should be tested regularly for safety and a record kept of
the results.To comply with these regulations, tliestates department are responsible for arranging
the routine inspection/testing of all portable electrical appliances held by Schools/Units.

Personal electrical equipment may only be used in the department if it has been electrically safety
tested.b S¢ AGSYa o0 S2NRK§ Malksidsnot tefudeitesting until the first 2-yearly
testing round after they are brought into usor (i)items not bearingt / 9 ¢ 2 Naadsand (i)l €
any items from outside the EU should be tested before based within the department.

The safety opersonalelectrical appliances is the responsibility of inner and they may be held
responsible for any damage or loss to tthepartmentarising, for example, from a fire started by a
faulty appliancePersonnel should consult the electromézhnicianfor help testing their equipment.

Upkeep oElectrical Items

Researchers should regularly check that the electrical equipment used in the laboratory is kept in good
condition. It is common for electrical cables / connections to degrade over time and care must be
taken to ensure electrical cables remain properly laged. Insulation must be replaced at the first

sign of deterioration. The Electronic Technician for the School of Chemistry can be approached for
help in repairing / replacing electrical connectio@are should be taken to preveniater research
chemicas making contactvith electrical connections.

Earthing of Electrical Equipment
All electrical equipment must be properly earthed. Under no circumstances must an earth connection
ever be made to a gas pipe.
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Plugs, Adaptors and Electrical Extensions
Electrical equipment should be equipped with a UK, thpaeplug socket. The use of round, typn
plugs and travel adaptors is not allowed.

Multi-way distribution boards with -amp shuttered outlets may be used from a socket provided the
total load does not exceed 13 amps. Wherever practicable, such distribution boards should be kept
above floor level. This is especially important in situasdioshere there is a possibility of water making
contact with a live outlet. In no case should more than one adaptor be used in a socket (i.e. extension
OFof Sa &Kz dzZOX [yAzyiiS R SMitihpiis@sdnptabs are not permitted as they
presert a fire risk

hL)Sy [/ 2Af *FNAFOGES ¢NIYATF2NYSNE o6k NRI O&aéo
Open coil variable transformehave a bare coil at mains voltagés such, the equipment is inherently
hazardous as it can act as a potensiphrk/ignition sourceThis is particularly relevant in synthetic
laboratories where research chemicals, solvents or water may fall onto the equipment. Accordingly,

the use of open coil variable transformers in synthetic laboratories is prohibited.

In laboratories where the environment can be made free of research chemicals / solvents / flood risks,
it may be possible to use open coil variable transformers, however, this should be discussed with the
H&S Manager in advance for approval and subjeet saitable risk assessment.

Further Prohibited Electrical Devices
Use of thefollowing items are prohibited withithe School of Chemistry

9 Radiant bar electric fires
1 Open element heaters
9 "Varistat" bimetallic strip controls for water baths

Work withlonising Radiation

Certain equipment in the department uses ionising radiatigerimarily powder and singterystal

Xray diffraction. Whilst equipment is designed with interlocks and other safety features to prevent

user exposure to ionising radiation, it is essential that users understand the associated hazards and

work with the instrument / facility manager to receivnstrumentspecific training. Anyone intending

to work with ionising radiation must contact the schoeR&y Radiation Protection Supervisor such

GKFd GKS& OlFly 6S NBIAAGSNBR 2y GKS | yAOSNEAGE QA
trainingcourses.
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Use ofRadioactive Materials

The School of Chemistry is currently not equipped to permit any project involving the use of
radioactive materials. If a research group wishes to work with radioactive materials, they must contact
the University Radiation Protection Officer at EHSS fdhéurguidance. Any researchers wishing to
work with radioactive materials will need to complete training courses and adhere strictly to the Local
Rules in force for the relevant building.

Safe Use of Mechanical / Electrid&rkshops

Although the hazards present in Workshops are often quite different from those elsewhere in the
School they must be taken just as seriously. In particular the work areas must be kept as clean and
tidy as possible and waste glass, fragments, metal, plastionvood debris must be regularly swept

up and disposed of. Appropriate protective clothing and equipment should be used for all operations
which require it and guards and other safety mechanisms on machine tools should never be removed
or disabled. The nias electricity supply to all machine tools should be switched off at the end of each
working day. Any member of Workshop staff who has any concern about safety should inform the
H&S Managewho will obtain the necessary specialised advice.

Decontamination of Equipment for Repairs

All personnel taking items to be worked on at the Mechanical or Electronic workshops must ensure
that these are completely clean and safe to work on and not contaminated with any hazardous
chemical, biohazard or radioactive material. Workshop staff areuims$tructions not to work on any

item which they suspect to be contaminated and to report the circumstances to the School Safety
Coordinator.

New and Expectant Mothers

In a laboratory setting, it is essential to identify and control risks that may affect new or expectant
mothers, including those who are breastfeedirithe full University policy on new and expectant
mothers can be fountHERE

Expectant mothersnust (i) inform their line manager as early as possiae no later than the 15
week of pregnancwnd (ii)complete the online trainingA risk assessment will be produced to cover
work being carried as a new / expectant mother.

Care must be taken to avoid exposure to hazardous substances such as carcinogens, teratogens,
mutagensand highly toxic materials. This also includes work 1eitiising radiationcertain biological

agentsand exposure to strong electromagnetic fields.

LT GKSNB A& | O2yOSNYy GKIFG GKS NR&ala dannétBeOAl (SR
sufficiently controllednew or expectant mothers should be offered alternative dutidew mothers

must be provided with suitable rest areas and private, hadeed spaces for breastfeeding.
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Sending Chemical Packages

Strict rules govern the transportation of research samples by post. Some materials may need to be
packaged and labelled in a specific manner to comply with Dangerous Goods Regulations and some
materials may be entirely prohibited.

If you wish to send a package containing research samples, contact Varrie Ogilvie (vco3), copying in
Kevin Jones (kj34) and provide the following details:

1 Description of the sample(s) to be shipped (please include structures if appropriate)
1 Total weight of the chemicals / materials
1 Where the package is to be sent (i.e. what country is the package being sent to?)

This information will allow the DGSA to make an informed assessment and detemmatier the
sample(s) can be sent aifcany special restrictions need to be followed.

Oncea package has been assessed and confirmed it can be seaubgr, you will receiverae-mail
document to complete to allow the samples to be registered with the courier for collection.

Full details of the process can be fouiBRE

Manual Handling

Legislation applies to all operations in the School of Chemistry that involve the lifting or moving of
heavy objects. All staff members complete manual handling training as part of their H&S induction. If
anona G FF YSYo0oSNDa ¢ 2 NJthese regulationsdhkyinfast gomplete $he madBmILIS 2 F
handling training course on the EssentialSkillz platform and should approach the H&S Manager for
guidance. University guidelines on manual handling can be féliEflEand should be followed.

Occupational Stress

Stress in the workplace can have a serious detrimental effect on the health ofl$taftUniversity has
produced a policy on workplace stress that can be accels§g@EMembers of the School who feel

they are experiencing excessive occupational stress should first speak with their line manager to see
whether their work activities can be modified or adjusted to limit the amount of stress experienced.
Guidance. Appendix @ the policy provides guidance ftine managerson recognising and managing
employee stress Further guidance can also be sought from Occupational Health. A link to the
occupational health website can be fouRiERE

Suspicious Packages

If you encounter a suspicious package (from an unknown sender, omitting a strange smell, visible
wiring etc.), leave the package alone, ask everyone in the immediate vicinity to evacuate to a safe
place and inform the H&S Manager or Security & Respon$340468999). Further details on
suspicious packages and bomb threats can be fotiBRE

48
V1.0


https://chemhands.wp.st-andrews.ac.uk/chemical-packages/
https://www.st-andrews.ac.uk/staff/policy/healthandsafety/publications/manualhandlingoperations/
https://www.st-andrews.ac.uk/policy/staff-health-and-well-being-mental-health/stress-policy.pdf
https://www.st-andrews.ac.uk/staff/human-resources/wellbeing/occupational-health/self-referral/
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Waste Management in the Purdie Building

Responsibility

It is the responsibility of all research workers to ensure the safe and correct disposal of all wastes
produced in the course of theiesearch Improper and irresponsible disposal of chemical waste down
drains, through Local Authority refuse collection or into the atmosphere is forbidden by law. It is
essential that the appropriate disposal procedures outlined below are strictly adhered to.

Waste Store Locations
There are three waste storage areas within the vicinity of the Purdie Building:

1 Solvent waste store
1 General Waste Store
1 Special Waste Dre@ff Cupboards (found within the general waste store)

General
Waste Store

Solvent Store

AR (0] W

Sharps Waste Silica and Special Waste
Drop-Off Point Drop-Off Point

Location of the solvent and general waste stores Drop-off points for sharps, silica and special waste
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General Laboratory Waste

General waste refers to common laboratory items such as:

Paper towels used to clean surfaces / absorb minor spillages

Used plastic syringes (should be free of contaminants; separate and wash if required)
Used weighing boats

Used disposable gloves

Container lids / caps

= =4 =4 -4 =4

General laboratory waste should be placed into the clear plastic bins present in each laboratory.
The following item#MUSTNOTbe placed in general laboratory waste bins:

Glass / broken glass

Sharps (disposable needles)

Liquids

Common laboratory items heavily contaminated with research chemicals
Biological waste

Domestic waste (e.g. drinks bottles, food wrappers)

VJiJ-ﬁ.(.®
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Used Disposable Contaminated Glass Sharps
Gloves Paper Towels
Container Lids / Caps ® @
: Liquids Bio Waste
Weighing Boats Plastic Syringes

Used Laboratory Plastics

Domestic Waste

50
V1.0



General Waste

The general waste store has separate bins for dry mixed recycling, cardboard, polystyrene and scrap
metal waste. Please make sure you dispose of your waste in the correct skip. If you are unsure where
to place a waste item, please contadtemwaste @standrews.ac.ulor Kevin Jones (kj34) who will

be able to provide assistance.

Dry Mixed Recycling / Commercial Waste
Wheelie bins for dry mixed recycling can be used to dispose of:

1 Waste paper =

1 Empty, clean plastic containers including reagent container g ‘
that have been thoroughly cleaned and labels defaced
(e.g. 5 L plastic acetone bottles)

9 Bubble wrap / plastic wrapping

9 Drinks bottles / crisp packets / sweet wrappers

All other general waste items can be placed into commercial
waste containers provided.

Cardboard & Polystyrene
Cardboard / polystyrene packaging materi
are common waste products from the
delivery of laboratory consumables. Theg
should be placed in designated bins provide
Cardboard and polystyrene should not b
stockpiled in laboratories and removed on
dailybasis.

Scrap Metal
The scrap metal bins can be used to dispose of waste metal generated through research activities.

Scrap metal waste includes: -

9 Metal cans used to transport chemical reagents

9 Decontaminated wire / pipe from experimental apparatus
1 Metal shelving brackets

9 Nuts and Bolts

It is emphasised that metal contaminated with research chemicals
must not be placed directly into the scrap metal bin. Such items
should be decontaminated to make the waste safe before disposali
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Wash down drains with excess water

For full guidance on disposal to drain, please consult Scottish environment protection agency (SEPA)
under WM3 Guidance from SEPA. In case of any doubt, consult the School Safety Manger who can
conduct the required assessment to determine whether or najieen material is allowed to be
washed down the drain.

Items Acceptable to be Washed to Drain

Dilute acids and alkalis

Harmless soluble inorganic salts (such as CaCl2, MgSO4, Na2S04, P205);

Alcohols containing salts (e.g. from destroying sodium);

Hypochlorite solutions from destroying cyanides, phosphines, etc;

Small amounts of fine (tlc grade) silica and alumina.

It should be noted in particular that no material should ever be washed down a drain that is on the list
below

Items Unacceptable to be Washed to Drain

Compounds of the following elementsantimony, arsenic, barium, beryllium, boron, cadmiu
chromium, cobalt, copper, lead, mercury, molybdenum, nickel, selenium, silver, tellurium, thg
tin, titanium, uranium, vanadium and zinc

Organic Solvents including water miscible solvents such as methanol and acetone

Organohalogen, organophosphorus or organonitrogen pesticides or any other biocides

Cyanides

Mineral oils and hydrocarbons

Poisonous organosilicon compounds, metal phosphidesstardentalphosphorus

Fluorides and nitrites

Azide salts
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Solvent Waste

The School of Chemistry uses high volumes of organic solvents as part of its research activities.
Halogenated and nehalogenated solvent waste should be collected in separate 5 litre containers.

Each container should be labelled indicating the research group name and whether it contains
halogenated or no#halogenated waste. Yellow solvewaste labels can be obtained from Purdie
Stores.

As soon as a plastic container is full, screw the cap on firmly and take it to the external Solvent Store.
If you find that a container is full when the Solvent Store is closed (e.g. outside normal working hours)
retain it in the laboratory until the Steris next open.

It is forbidden to store excessive waste solvents in a laboratory; there should be the minimum possible
number of bottles and they must be taken to the external solvent store as soon as they aBofull.
not collect waste solvents in glass bottles as the disposal company cannot accept these.

In addition, please note that disposal is charged per bottle assuming they are 5 litres. Use of 2.5 litre
bottles for solvent waste entails a doubling of cost and should be avoided.

Solvent Waste Removal Procedure

9 Ensure the lid is closed tightly.

1 Label the container (yellow label from stores), highlighting the type of waste and group name.
1 Remove to the external solvent store and place on the appropriate shelves.

1 The solvents are collected at the start of each month by an external waste contractor.

Solvent Store

Halogenated Non-Halogenated
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Silica Alumina and Celit&/aste

Silicagel, alumina and celite are commonly used in synthetic laboratories for column chromatography
and as filter aids. These solids typically become contaminated with organic solvents and research
chemicals and are collected for disposal by an external wastgactor. Contaminated inert solids

can be collected in a suitable container such as an emyitye5solvent container.

Silica Alumina and Celité/aste- Removal Procedure
When the container is full:

1 Replace and tighten the lid of the container.

1 Wipe down the outside of the container to ensure it is clean and free of silica dust.

T!'RR  ae¢ladsS axtaoré froSt (G2 GKS 0260t S> Syadz
(labels can be obtained from stores).

9 Place the silica bottles in the special waste store.
E-mail chemwaste @standrews.ac.ulo arrange access to the storage ardaequired.

General
Waste Store

Silica Waste
Drop-Off Point

54
V1.0


mailto:chem-waste@st-andrews.ac.uk

Sharps Bins

Disposable needle@ttached to syringes)

are commonly used in laboratories t
dispense small amounts of solvents ar
research chemicals. As disposable need
are designed to penetrate the skin, it i \
vital they are disposed of correctly
Disposable needles must be placed in a suitable sharpsTirey must not be disposed of in general
waste bins.Full cetails of the School Needle Policy can be foud&RE

Disposable needles MUST be
placed in a sharps bin
immediately after use

Removal of Needles from Syringe Body

91 Pushfit needles can be removed by using the notches on the sharps bin lid

9 Twistfit disposable needles (Ludéwck) can be removed with tweezers.

1 If you cannot remove the needle from the syringe safely, both the needle and syringe can be
placed in the sharps bin.

Sharps BinsRemoval Procedure
When the sharps container is full:

Ensure the lid is securely attached to the body of the container

Close the sliding compartment within the slid until it clicks shut

Ensure the outside of the container is clean dme of chemical residues

Write the research group name and postcode on the outside of the container
Deliver the sharps bin to the sharps waste dadppoint.
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1. Close sliding compartment until it locks shut 2. Ensure lid is securely attached 3. Add group name and postcode
(KY16 95T)

Example Group
KY16 95T

4. Deliver the sharps bin to the sharps waste drop-off point

General
Waste Store

Sharps Waste
Drop-Off Point
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Glass Waste Winchesters

Many organic solvents are sold in glass Winchesters that can be recycled after use. The method of
disposal depends upon the supplier as outlined below.

Glass WinchesterRemoval Procedure

Remove plastic cap. The cap can be placed fhe "dry mixed recyclingbins

The bottle must be emptied of its contents, washed thoroughly with water and dried

It is emphasised that the Winchester must be completely free of solvent before disposal

Bottles from Fischer, Sign#ddrich and Honeywell are placed in the green wheelie bins provided
Bottles from VWR are placed into the metal cage provided. Bottles from VWR are collected on a
monthly basis and returned to the supplier for reuse.

= =4 =4 4 4
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Honeywell

CHEMICALS
VWR Winchesters
~ can be added to
metal cage

added to
wheelie bins
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Glass WasteGlass Bins

All other glass waste (pasteur pipettes, glass sample vials, broken glassware) should be cleaned to
remove any research chemicals and placed in a glass bin shown below. Care should be taken to ensure
glass bins are not overfilled.

Glass BinsRemoval Procedure
Once a glass bin is full:

1 The lid (and base if required) should be securely closed with parcel tape

1 The bin should be placed in the commercial waste skip in the general waste store
1 If you require assistance, please, contact cheaste@standrews.ac.uk

1 New glass bins are available at Purdie stores.

—i e =
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Special Waste & Lab Smalls
Some chemical waste cannot be disposed of via any alternative waste stream and must be collected
o0& Ly SEGSNYylLt O2y(GNI OG2NIT GKA& A& GSNIN¥SR aaLISOA

Although it is difficult to provide an exhaustive list of special waste, examples are shown below:

1 Aqueous solutions containing metals (e.g. nickel solutions &ffimity chromatographyaqueous
osmium / selenium waste, acidic solutions containing transitiwtal waste)

1 Aqueous solutions containing hazardous organics (e.g. hydrazigpghenol)

9 Solids containing metal impurities (e.g. research samples containing transition metals, celite
contaminated with metal catalysts)

TwSaSI NOK OKSYAOIfa 0KIG KFEgS RSAINIRSR 2NJ 0SSy 3
a Y I & dhémicasin a jar/ bottle that would routinely be used ialab)

LT &2dz I NB dzyadzNB 6 KSGKSNI I 3IASSY 61 ai&enh (SY Aa

waste@standrews.ac.ukand Kevin Joneskj@4@standrews.ac.uk who will be able to provide

assistance.
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Special WasteRemoval Procedure
1 Add a "special waste" label to the container (specifying research group and waste description)

1 Completea special waste submission forfor each item of special waste
(https://chemhands.wp.sandrews.ac.uk/speciathemicalwaste/)

1 58G8SNYAYS (KS riaask ite®®@)RSng theFgids piovaded

1 Place the waste container in the special waste doffpcupboard (see picture below)

General
Waste Store

Special Waste
Drop-Off Point

Bulk Special Waste Items

Any person having large items or large quantities of waste to be disposed of should consult the School
Health & Safety Manager.
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Electrical Items

Waste from electrical and electronic equipméWEEEncludes a range of devices such as computers,
fridges andsmall laboratory itemss well as individual instrument components from such as circuit
boards and power supplie3his type of waste contains a mixture of matesjadome of which are
hazardous and may caus@jor environmental and health problems if ndisposed of correctly

Waste Electrical ltemsRemoval Procedure

1 Complete a WEEE form.
1 Enter serial / asset numbers if possible. Examples are shown below.
1 Send the completed WEEE formdoemwaste @standrews.ac.uk
9 Take the electrical items to the general waste store and place on the wooden shelving unit.
1 If you require help moving an electrical item, please contaetmwaste @standrews.ac.ulto
arrange a collection.
Serial Numbers Asset Numbers
P ATALIAN
SERVEST
PASSED Electrical Safety Test
Appliance rumber:
f
N m«vinsrrr: ;ngTOANDREWS
‘ 1]
.ulhl\l’nl[.ﬂglgﬂgllzllllﬂl
Printer Cartridges

Used printer toner cartridges should be taken to the Main Store for recycling and not left at the waste
disposal compound.

Guidance on the Disposal of Research Waste

If you are in any doubtegarding how to dispose of a particulaaste item, please inform the H&S
Manager. Similarly, if yoobserve any cases of improperaste disposal please inform theH&S
Manager so corrective actions can be taken
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Hazardous Substances Subject to Local RBeseral

Biological Hazards
No work involving biological hazards may be carried out without the permission af TRr8mith
(School Biological Hazards OfficeGuidelines on biological hazards can be fouti€REand should
be followed in all such work.

Any work involving genetic modification or the use of genetically modified organisms must be
registered with the University Chemical and Biological Hazardsc@uhittee to comply with
government legislation. The School Biological Hazards Officer mustdrebe informed of all such

work before it commences. An up-date list of all biological agents held within the School is also
maintained and so all new biological materials brought into the School (e.g. new strains of bacteria)
must be registered i the School Biological Hazards Officer. Microorganisms are also covered by the
COSHH Regulations and a hazard code must be obtained via the CHARM database before any new
microorganism is ordered in or used

Carcinogens

Carcinogenpresent a very serious hazard since slight exposure, even on a single occasion, may result
in serious irreversible effects producing cancer. In handling these compounds all possible steps must
be taken to completely avoid contact with the body or reletmstihe environment. A list of carcinogens

can be foundHEREThemajority of thesereagentshave been classified @6 - T & in the CHARM
system.

Chemical Weapons

Under the Chemical Weapons Act (1996), possedsprnduction of certain chemicals is prohibited
and possessiohproduction of others must be notified to the relevant regulatory body. The materials
involved are mainly sulfur and nitrogen mustards and organophosphorus nerve agentd| as their
direct precursors, but many other categories of material are also included.

Any supervisor planning work with chemicals referenced in the Chemical Weapons Act 4886id
discusswith the University Chemical Hazards Adviser to ensure that it is permitted.

Laboratory supervisors will receive an annuathail to confirm whether youresearch group haf)
ordered, (ii) prepared,(iii) made use obr (iv) sent for disposalany chemicals listed in Schedule 2 of
the Chemical Weapons Act 1996.

If so, you will be asked to providketails ofthe (i) substance(ii) amount ordered (and from where)
or (iii) prepared,(iv) amount used upr (v) sent for disposal (and to where). It should be noted that
simply having such a substance in storage does not need to be rep@dyl once it is used or
handleddoes it need to beleclared.
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Explosive Hazards

All experiments involving potentially explosive substances must be carried out in a fume cupboard,
behind a safety shield. Except under special circumstances, explosive substances should not be heated
and must never be subjected to grinding or mecharstaick.

The following materials are explosive (this is not an exhaustive list):

9 Azides, organic and inorganic (except sodium azide)

1 Certain acetylenes including dimethydnd diethyl acetylenedicarboxylate which explode on
distillation, All metal acetylides

Diazo compounds

Diazonium salts (aryl diazonium fluoroborates are marginally safer)

Hydrazine

All perchlorates, organic and inorganic

Ammonium nitrate

Peroxides such as hydrogen peroxide, benzoyl peroxide, lauroyl peroxide, urea hydrogen peroxide
Polynitroalkanes and polynitraromatics such as trinitrobenzene, trinitrotoluene, trinitrophenol
(picric acid), metal picrates, trinitrochlorobenzene (picryl chloride) ~altrobenzoyl chlorides and
metal salts of nitrophenols.

1 Some polynitrogen heterocycles such as tetrazoles and tetrazines
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Poisons

Schedule 1 PoisoqsPoisons Act

Whilst allresearchchemicals should be regarded as potentially toxic, certain substances used within
the departmentare known to be very severe poisons. In handling these, all possible precautions must
be taken to completely avoid contact with the body or release to the environment.

Schedule 1 Poisons (substances liste@lrt | and Part Il @dchedule 1 of the Poisohsst Order 198p
are subject to strict legal control. A list of Schedule 1 poisons can be fotR¢E

If substances listed in Schedule 1 of the PoidastsOrder 1982re stored in a laboratory, they must
be stored in docked cupboaradhat is not marked as containing poisons.

Poisonous Materials in Common Use

In addition to the poisons included in the Poisons List Order described above, many highly poisonous
substances of comparable or greater toxictg used within the department. These are not included

in the Poisons List Order simply because thaeynot in common industrial use.

A list of poisonous materials routinely in use throughout the department can be folEREINn
handling these, all possible precautions must be taken to completely avoid contact with the body or
release to the environment.

Eachpoisonous materiadf the entries have been allocated a hazard rating of 4T or 5T in the University
CHARM system
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Oxidising Agents
Certain strong oxidising agents are themselves stable, but react with organic material to cause fire or
explosion. Common oxidising agents can be found helow

Fuming and Concentrated Nitric Acid

Operations involving fuming nitric acid and concentrated nitric acid should be performed on as small

a scale as possible. Special care is required when using conc. nitric acid for cleaning purposes: Nitric
acid should only be used as a last resort for ogal of metal residues not for organic dirt. The
apparatus must be thoroughly washed with water before and after use of nitric acid. The mixing of
nitric acid with organic solvents such as ethanol or acetone for cleaning purposes is extremely
dangerous ad is prohibited.

Perchloric acid

Steps should be taken to avoid accidental contact of perchloric acid with any other material. Several
very serious accidents have occurred after a spillage of perchloric acid reacted with organic material
(e.g. awooden floor). There was often no immeeigffect but friction or spillage of another chemical
many years later resulted in explosions and fires. Any spillage of perchloric acid must be reported
immediately to the School H&S Manager. Never mix perchloric acid with dehydrating agents such as
acdic anhydride or sulfuric acid.

Hydrogen Peroxide

While normal concentrations of hydrogen peroxide up to 30% (100 volume™) do not present a serious
hazard, stronger solutions may cause spontaneous ignition of any organic material. Solutions stronger
than 50% and particularly 90% "anhydrousOkrequire special precautions and may not be used
without the permission of the Schobl&S Manager

Liquid Oxygen

Because nitrogen has a lower boiling point than oxygen, cooling any vessel in liquid nitrogen while it
is open to the air results in the condensation of a liquid rich in liquid oxygen. This may cause a violent
explosion in contact with any organic matdrid his situation most often arises through forgetting to
remove the liquid nitrogen flask from a trap in a vacuum system after it is opened to the air. If this
does occur allow the liquid oxygen to evaporate behind a safety shield in a fume cupboard.

Another case where this may occur is in the cooling of a glass tube of reagents for sealing. Sealed
tubes must be flushed out with nitrogen before sealing. Do not apply a positive pressure of nitrogen
since this will condense liquid nitrogen inside thé¢ and it will explode on warming.
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Toxic Gases

All toxic gas should be used with great care. No operation involving such gases must be carried out by
anyone working in a laboratory on their own or outside normal working hours. The following are some
of the most commonly used:

Toxic Gas LTEL (or STELPpmM) Notes

Phosgene 0.02 Danger to life after 1/21 hr at 50 ppm
Diazomethane (see 10.3)

Bromine 0.1 Danger to life after 1/21 hr at 10 ppm
Ozone 0.2* Danger to life after 1/21 hr at 50 ppm
Chlorine 0.5* Danger to life after 1/21 hr at 14 ppm
Nitrogen dioxide 0.5 Danger to life after 1/21 hr at 25 ppm
Sulfur dioxide 0.5 Danger to life after 1/21 hr at 150 ppm
Hydrogen cyanide 0.9

Fluorine 1*

Hydrogen chloride 1

Hydrogen fluoride 1.8

Nitric oxide 2

Hydrogen bromide 3*

Hydrogen sulfide 5 Immediate danger to life at 700 ppm
Carbon monoxide 20 Colourless and odourless

Ammonia 25

All toxic gas cylinders must tegjuipped with a suitable regulatomhe dispensing of any toxic gas
from a cylinder by means of the main cylinder valve alone is strictly forbidden.

Before using any toxic gas cylindall persons should plan exactly what action will be taken if an
uncontrolled escape of gas occurs, eifgthe cylinder valve sticking open. In all such cases,
immediately signal evacuation of the building by activating the nearestakmen button. Any
malfunction of the valve of a toxic gas cylinder should be reported td¢H&8 Manageimmediately.

The direct venting of significant quantities of toxic gases to the atmosphere is not allowed. Wherever
possible excess gas should be absorbed in a suitable solution.

The stock of toxic gas cylinders in the School should be kept to a minimum. Before ordering any new
gasesplease ensure that any existing stocks are used up.
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Hazardous Substances Subject to Local R&pscific

Benzene

Although commonly used for many years, benzene is now known to be so dangerous that it must not
be used except when there is no possible alternatBenzene is rapidly absorbed both by inhalation

and skin contact to produce very serious irreversible effects leading to leukaemia. The LTEL is 1 ppm,
and the level at which it can be detected by smell is already well above this. Benzene must only be
handkd in an efficient fume cupboard and wearing heavy gloves. For most purposes toluene is a safer
substitute (LTEL 50 ppm).

Beryllium

Beryllium (LTEL 0.002 mg/m3) and all its compounds are extremely toxic and also carcinogenic. No
compound of beryllium may be used without the permission of th&S ManagerUsed Xay
generator elements with beryllium windows require special disposal

Carbon Disulfide

Besides being highly toxic (LTEL* 10 ppm), carbon disulfide presents a very serious fire and explosion
hazard due to its extreme volatility, low flash poing3@ °C) and low auto ignition temperature (102

°C). The latter means that its vapour can ignite spontaneously even in contact with-lsézded
equipment.

Carbon Tetrachloride and Chloroform

Carbon tetrachloride (LTEL 1 ppm) and chloroform (LTEL 2 ppm) are both highly toxic, accumulating in
the liver and kidneys to produce very serious irreversible effects including cancer.

In addition, international legislation on ozokepleting substances (the Montreal Protocol) requires
stringent control measures to prevent any escape of carbon tetrachloride into the environment: the
use of this substance as a solvent is forbidden exitepircumstances where it can be demonstrated
that no practical alternative exists.

Similarly, chloroform must not be used except where there is no alternative (an exception is the use
of deuteriochloroform as an NMR solvent, which should nevertheless be handled with adequate
precautions). Work with these solvents must only be carrietiman efficient fume cupboard and
wearing heavy gloves. Dichloromethane (LTEL 100 ppm) is a much safer substitute in most
applications.
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Chloromethyl Methyl Ether and Bis(chloromethyl) Ether

Commercial samples of chloromethyl methyl ether contain a significant impurity of bis(chloromethyl)
ether (LTEL 0.001 ppm) which is an extremely powerful carcinogen. Cancer has been caused in
experimental animals at concentrations as low as 0.1 ppm.hBledf these substances may be used
without the permission of the Schobl&S ManagerBis(chloromethyl) ether is also formed at room
temperature when formaldehyde and HCI vapours mix and in Fri@d#ts reactions involving
formaldehyde. All personnel sbta consider very carefully whether this compound might be formed
fortuitously in the course of any operations (for example washing up) and take adequate precautions.

Chromic Acid

The mixture of sulfuric acid and chromic acid formerly in common use for cleaning glassware is highly
dangerous. Apart from the obvious corrosive nature of the acid, solutions'air€highly toxic (LTEL

0.01 mg/m3) and there is strong evidence that it is also carcinogenic. A particular danger exists in the
preparation of chromic acid which involves a highly exothermic reaction and in some cases has
resulted in an explosion with slstrous consequences. For these reasons chromic acid must not be
usedunless there is no possible alternative. In many cases modern detergBetsoh 90", "Micro",

etc.) are an efficient and safe alternative for cleaning. Where chromic acid must be used the following
precautions must be strictly observed:

The preparation of chromic acid must only be carried out by experienced personnel. Thick rubber
gloves and face mask must be worn.

Baths of chromic acid must be covered by a glass plate at all times.

Tongs and/or thick rubber gloves should be used to put items in and out of chromic acid. Skin contact
must be avoided.

Many nitrogen compounds react in chromic acid to release highly toxic nitrogen dioxide fumes. Where
this is likely to occythe bath must be sited in a fume cupboard.

Chromic acid should be made up in the minimum quantity required and disposed of as soon as it is
depleted or no longer required. In no circumstances is chromic acid to be stored in closed bottles.

Cyanides

Because of the extremely rapid and potentially fatal consequences of cyanide poissirictgules

must be followed for anyexperiment involving inorganic cyanides or hydrogen cyanilie.
experiments involving cyanides must be discussed in advance with the H&S Manager. The
departmental policy outlining the rules for working with cyanides can be fotiag E

As Schedule Poisons, cyanides must be stored in a locked cupboard at all tinRstassium and
sodium cyanide have LTEL values of 1 mg/m3 and STEL values of 5 mg/m3. Hydrogen cyanide has a
LTEL of 0.9 ppm and STEL 4.5 ppm.
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Diazomethane

As well as being extremely toxic and a suspected carcinogen, diazomethane is dangerously explosive
in contact with rough surfaces. It should only be prepared and handled in dilute ether or methanol
solution behind a safety shield in an efficient fume cogiml. Apparatus with ground glass joints or
other rough surfaces must on no account be used. Diazomethane is safely destroyed by addition of
acetic acid.

Ether Peroxides

Many commonly used ether solvents form explosive peroxides on storage. These include: diethyl
ether, tetrahydrofuran, 1,4lioxane, all ethers of ethylene glycol and higher ether diols (including
glyme, diglyme, etcgndall aliphatic ethers such asibutyl ether and diisopropyl ether whidbrm
peroxidesparticularly easily.

Most of these solvents are now supplied containing an inhibitor to prevent peroxide formation. This
will be removed by distillation. Do not redistill these solvents unnecessarily and if distillation is
necessary the distilled solvent should be used imiatady. Never store quantities of ethers which
have had the inhibitor removed by distillatioNote that the inhibitors used only prevent peroxide
formation. Once peroxides have formed the inhibitor will not destroy them.

All ether peroxides are less volatile than the corresponding ethers and evaporation will concentrate
them leading to a violent explosion. Never evaporate an ether solution that may contain peroxides.

All redistilled ethers and older bottles of ethers must be tested for peroxides before useifand
peroxidesare present must be removed (test and removal procedge  3S nnan +*23Sf Q&
of practical organic chemistry; 5th edition B S Furniss, A J Hannaford, P W G Smith and A R Tatchell;
Longmans, 1989.).

For disposal of ethers found to be badly peroxidised or containing crystalline deposits of peroxide
consult theSchool H&S Manager immediately

Hexamethylphosphoric Triamide (HMPA, HMPT)

Hexamethylphosphoramide has long been known to be highly toxic but it has been reported that it is
also very strongly carcinogenic, producing cancer in experimental animals at concentrations as low as
0.4 ppm. The most stringent precautions must be taikeits handling and disposal.

Hydrofluoric acid

In contact with the skin hydrofluoric acid produces very severe burns, which may take some time to
become apparent. Several cases of serious HF burns have been followed by death from systemic
fluoride poisoning. Anyone intending to use hydrofluoric auidst first obtain the treatment for

burns, calcium gluconatgel. Anyone suffering skin contact with HF should apply this treatment and
then get immediate medical attention.
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Methyl Fluorosulfonate ("Magic methyl")

Following several deaths caused by exposure to it, commercial production of this compound has now
been stopped and in view of its high volatility and extreme potency as an alkylating agent, its
preparation or use in the School is strictly forbidden.

Mercury

Mercury vapour is extremely toxic and stringent precautions must be taken to avoid its inhalation.
Although the vapour pressure of mercury at room temperature is low, evaporation may be rapid if it

is finely divided or on heating. In the absence of Vatitin the concentration may ultimately reach

20 mg/m3 in a confined space. The LTEL for mercury vapour is 0.025 mg/m3 and even brief exposure
to 1 mg/m3 will result in serious poisoning.

An exposed surface of mercury must never be left open to the air in any laboratory. All mercury stored
in bottles or in manometers open to the air should be covered with a layer of water. Mercury should
always be handled in a fume cupboard.

The exhaust from all vacuum systems containing mercury must be vented to a fume cupboard or out
a window. All possible precautions must be taken to prevent mercury being sucked into oil pumps:
the hot oil will cause a dangerous release of mercury vapour.

The release of mercury vapour resulting from fracture of a hot mercury diffusion pump is likely to
cause serious poisoning or death to all persons in the vicinity. These pumps should not be used unless
absolutely essential and must be inspected periodiidalr cracks.

Mercury Spillages
Any spillage of mercury should be treated as follows:

Pick up all large drops by suction using a pipette connected via a trap to the water pump. Cover the
affected area with a paste of sulfur and lime in water (this is more effective than sulfur alone). When
the mercury has been absorbed (several hours) wgethe mixture, place it in a bottle amdntact

the SchooH&S Managefor special disposal.

Sodium and Potassium Metal
Because of their extreme reactivity sodium and potassium present a serious fire and explosion hazard.

The sodium press (room 438) used to produce sodium wire for drying solvents should be kept clean
and tidy. Excess sodium on the press and die should be destroyed with ethanol or methylated spirit
immediately after use (see also 11.6).

On no account try to dry any chlorinated solvent with sodisrviolent explosion will result.

The oxide coating on old potassium may catch fire or explode on touching (e.g. on cutting up).
Potassium should always be cut up under oil. Oxidised potassium should be disposed of with great
care.

Disposal ProceduresDisposal of alkali metals, which involves addition to a flammable solvent and
liberation of large quantities of hydrogen, is a serious fire hazard. Always carry this out in a fume
cupboard away from sources of ignition and anticipatiére. Alkali metals are disposed of by careful
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addition of small pieces to an excess of an alcohol: for sodium and lithium use ethanol or methylated
spirit; for potassium use isopropanol. When the reaction is complete wash the solution down the sink
with plenty of water. On no account are sodiunpotassium, even in small quantities, to be disposed

of by addition to water.

Fires involving sodium or potassium should never be tackled using water.@x@@uishers. Use
only dry sand or a dregowder extinguisher. Small fires during disposal of these metals may be quickly
extinguished by covering the vessel with a glass plate.
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Appendixl - Survey of Hazards

A systematic survey of the hazards present in the School has been performed and this indicates that the major typesartlasz éotlows:

Hazard Description of Hazard

Fire A major risk due to the large amounts of highly flammable materials in use

Flood A widespread and major hazard due to the large number of experiments and pieces of equipment using water, many o
continuous basis

Chemical again major due to the large number of substances in use many of which are toxic, irritant, corrosive, potentially explos
carcinogenic and so on

Radiation this only involves a few personnel and is strictly controlled

Physical / Mechanical

This group includes personal injuries such as burns, cuts, sprains etc. which may be caused by falling, equipment failu
incorrect manual handling

Noise

only a few pieces of equipment generate a noise level which requires ear protection

Biological Hazards

again only a few personnel are involved and the hazards are relatively minor.
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