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Can Accidents be Prevented?
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Visions

= Deliver interesting, safe and rewarding
chemistry lessons to students

= Encourage students to do more hands-on
experiments and then more inquiry-based
experiments

= Provide a safe working environment for
teachers and laboratory technicians




Grants for Major Repair

Non-Recurrent Grants:
Major Repairs/Alterations

= Cost > $8000 (e.g. installation of fume
cupboard, fire service installation, exhaust
fan maintenance)

= Apply for non-recurrent grants in Apr/May
every year
= EDBCM No0.60/2009 (Estimates for 2010-11
Financial Year - Aided Schools Applications for

Non-Recurrent Grants: Major
Repairs/Alterations)
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More Ideas on
Laboratory Design
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NSS F/E: New ltems

= Bottle Top Dispenser (x3) -

m Gloves (Chemical Resistant, Heat/Cold
Resistant, Disposable nitrile) -

= Hand protector -
= Heating Mantle (x2)

= Organic chemistry glassware — microscale,
joint size 14/10 (x12) -

NSS F/E: New ltems

= Digital micropipette (x6)
m Screw-cap test tube (x100) -
m Thermometer (15 cm)

= Thin layer chromatography TLC plate (1
pack) -

= Polypropene beaker (250 ml)

m 100 ml volumetric flask & 10 ml pipette




Disposable Nitrile Gloves




Microscale Extraction
I [




Thin Layer Chromatography

Amino acid + Solvent
+ Ninhydrin

or

Chlorophyll + Solvent

NSS F/E: Quantity

m Titration apparatus e.g. Burette, 25 mL
pipette, wash bottle ... (x45)

= [ripod stand, wire gauze, tongs ... (x24)
= Multimeter, stop watch, ... (x12)

= pH meter, colorimeter, low voltage power
supply (x6)




Microscale
Practices

Microscale

Fun!
Concentrated!
More hands-on!




Microscale

= Reaction of gas
with different
reagents, e.g. SO,
+ |,, KMnQO,,
methylene blue,
PH paper

= Reduce the
demand on the
use of fume
cupboard

Microscale
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Microscale

—
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Pipette
i

R e ‘_g 95 Well-plate
Microspatular - 5"‘ V. A B Y

Glass
Combustion tube

Universal
Indicator Chart

x Comparing
reactivity of three
different metals

= Equivalent to “6
beakers”

= Easy to compare
experimental
results




Microscale

m Generation of
hydrogen gas by
reaction of acid and
zinc metal

= Reduction of
copper(Il) oxide:
heating CuO in a
stream of hydrogen
gas

Microscale
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Microscale Titration

m Reduce the amount of chemicals to be
used, e.g. 100 mL volumetric flasks

Instead of 250 mL ones. —
m Microscale Titration




Safety Practices

P = B

Ducted Fume Cupboard

= Suitable face velocity

= About 0.5 ms?

m UK: not less than 0.3 ms1, deviation not more
than 30%

= Working aperture (movable sash)
= Around 50-400 mm

m Extraction system




Ductless Fume Cupboard




Eye Wash /7 Drench
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Automatic eye
wash

Alternative Laboratory
Equipment

= Reduce breakage = 5
of glassware :

= Plasticware (e.qg.
dropper, beaker,
funnel)

= polypropylene (PP),
polymethylpentene i
(PMP, TPX)




Alternative Laboratory
Equipment
= Thermometers
= Non-mercury filled
m Short vs long (150mm / 300mm) a
m Plastic coated / Reinforced bulb
m Digital (-50 - 150°C)
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Posters

EIEERBI T B ERD0 UL
HANDLING HOT OBJECTS WITH CARE
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Collection form:
http://resources.edb.gov.hk/cd/science/laboratory/safety/form.pdf

Stay Organised

= Reagent bottle with
teat pipette / plastic
dropper

m Dispenser
m Use dropping funnel




Stay Organised

LTI




Access to Information

m Safety in Science Laboratories and MSDS

L gtk A ANl
'SAFETY IS EVERYONE'S RESPONSIBILITY

MSDS

= Material Safety Data Sheets developed by
the Faculty Laboratory Centre of the City
University of Hong Kong. It (Dec 2000
Version)

m About 450 MSDSs of the chemicals
commonly used In secondary school
laboratories.

m  URL: http://cdl.edb.hkedcity.net/cd/science/laboratory/content_safety.html




Handbook on Safety In
Science Laboratories

m Reference on School Science Laboratory
Safety

= English and Chinese version

m URL:
http://cd1.edb.hkedcity.net/cd/science/laboratory/safety/SHB_2002e.pdf

Personal Protection
Equipment
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Laboratory Gown

= Encourage students to wear laboratory
gown

= better protected
= look professional




Hand Protector

= Hand Protector [F2 7= &

Disposable Nitrile Gloves
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Enhance Safety In
Investigative Study
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Risk Assessment

Risk Assessment

Please list the potential hazards of the substances being used or produced, procedures and
equipment; and the safety precautions that should be taken. Also think about what emer-
gency procedures could be taken in case of accidents.

Hazardous Nature of Control measures and | Emergency ‘ Sources of
substances the hazards | precautions

belng USEd or (e.g. toxic, flammable) (e.g. use chemicals of lower hazard;
made, hazardous reduce the scale; use fume cupboard or
pl‘OCEdureS or safety screen, wear protective glover

EqUip ment safety spectacles, stc.)




Monitor students’ work

Procedures (you may explain yous plan according to the experimental procedure, or your
lesign in point form)

Teacher’s
approval for
the
Investigation
proposal

Storage of Chemicals
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Concrete Storage Cupboard




Storage of Water Sensitive
Chemicals

Handling Chemical Waste
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Small Container for Waste

1 hemiCal Waste
- “Ontainer

Spill Control Kits

Eye Wash |
Bottle




Spill Control Kits

sopPLY

PO Box 1368
Janesville W1 53547

1-800-356-0783
Inc.

Acid Waste and Alkali Waste




Safety Policy
and Management
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Safety Management

Top management (principal and supervisors)
= commitment

Standing Committee on Laboratory Safety (senior science
teachers)

m chair: ranking management

= members: line management and employee
representatives

m safety policy, emergency measures, auditing, review
Line management (all science teachers)

= risk assessment, safe practices and procedure

m instruction and training

Employees (laboratory technicians, students)

m awareness, acceptance, participation




Safety Programme

Safety policy

Assignment of responsibility (due diligence)

Identification and control of hazards

= risk assessment and control measures

Safe practices

= safety procedure, protective and safety
equipment

= equipment inspection and maintenance

= emergency measures and first-aid

Recordkeeping, safety audit and review

Instruction and training

Resources on
Laboratory Safety and Management

m EDB>KPS—>CD->SciEd > LS M

Resources on laboratory safety and management
Activities on laboratory safety for students
Training activities

Disposal of chemical wastes

Survey on school laboratory accidents

Laboratory accidents and their safety precautions
Laboratory layout and facilities

. Collection form for laboratory safety resources
URL: http://www.edb.gov.hk/index.aspx?nodelD=3376&langno=1
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m Safety in Exploring Science
URL: http://resources.edb.gov.hk/~ses




Resources on Laboratory Safety and Management
(http://edb.gov.hk/cd/sc =» References & Resources =
Laboratory Safety and Management)
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Kindergarten, Primary and Secondary Education

Science Education - Laboratory Safety and Management

s on laboratory safety and management

aboratary safety for students

8. Collection form for laboratory safety resources

ate: 20 Septernber 2007

Learning and Teaching Resources
on Safety in Science Laboratories

ﬁ'_ 3 Suggested teaching strategies
e oty for lessons on laboratory safety

Exemplars of learning activities
Laboratory safety rules
Eye protection

Safety information on
chemicals

Risk assessment

What if a laboratory accident
happens?




Safety in Exploring Science
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http://resources.edb.gov.hk/~ses/
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Part 2 Safety Precautions in Science
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Summary

Policies and
Practices

Inspection
Personal

Protection
Equipment

Education
and Training

Thank You!




