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CCan an AAccidents be ccidents be PPrevented?revented?

VVisionsisions

 Deliver interesting, safe and rewarding Deliver interesting, safe and rewarding 
chemistry lessons to studentschemistry lessons to students

 Encourage students to do more handsEncourage students to do more hands--on on 
experiments and then more inquiryexperiments and then more inquiry--based based 
experimentsexperiments

 Provide a safe working environment for Provide a safe working environment for 
teachers and laboratory techniciansteachers and laboratory technicians



GGrantsrants ffor or MMajor ajor RRepairepair

NNonon--RRecurrentecurrent GGrantsrants::
MMajor ajor RRepairs/epairs/AAlterationslterations

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

 Apply for nonApply for non--recurrent grants in Apr/May recurrent grants in Apr/May 
every yearevery year
 EDBCM No.60/2009 (Estimates for 2010EDBCM No.60/2009 (Estimates for 2010--11 11 

Financial Year Financial Year -- Aided Schools Applications for Aided Schools Applications for 
NonNon--Recurrent Grants: Major Recurrent Grants: Major 
Repairs/Alterations)Repairs/Alterations)





SSome ome IIdeas deas oon n 
LLaboratory aboratory DDesignesign





AAdditional dditional IItemtem

FFurniture &urniture & EEquipment quipment LListist

儀儀器及器及傢傢俱俱目目錄錄
http://www.edb.gov.hk/index.aspx?nodeID=5535&langno=1



NSS F/E:NSS F/E: NNew ew IItemstems

 Bottle Top Dispenser (Bottle Top Dispenser (3) 3) **

 Gloves (Chemical Resistant, Heat/Cold Gloves (Chemical Resistant, Heat/Cold 
Resistant, Disposable nitrile) Resistant, Disposable nitrile) **

 Hand protector Hand protector **

 Heating Mantle (Heating Mantle (2)2)
 Organic chemistry quickfit apparatus Organic chemistry quickfit apparatus ––

microscale glassware, joint size 14/10 microscale glassware, joint size 14/10 
((112) 2) **

NSS F/E:NSS F/E: NNew ew IItemstems

 Digital micropipette (Digital micropipette (6)6)
 ScrewScrew--cap test tube (cap test tube (100) 100) **

 Thermometer (15 cm) Thermometer (15 cm) 
 Thin layer chromatography TLC plate (1 Thin layer chromatography TLC plate (1 

pack) pack) **

 Polypropene beaker (250 ml)Polypropene beaker (250 ml)
 100 ml volumetric flask & 10 ml pipette100 ml volumetric flask & 10 ml pipette



DDisposableisposable NNitrile itrile GGlovesloves

Laboratory EquipmentLaboratory Equipment

 Hand Protector Hand Protector 隔熱護手墊隔熱護手墊



MMicroscale icroscale QQuickfit uickfit AApparatuspparatus

SScrewcrew--capcap TTest est TTubeube



MMicroscaleicroscale EExtractionxtraction

TThin hin LLayer ayer CChromatographyhromatography

Amino acid + Solvent
+ Ninhydrin

or

Chlorophyll + Solvent



PPlasticslastics AApparatuspparatus

 Reduce breakage of Reduce breakage of 
the use of plasticwarethe use of plasticware
 Items:Items:

 DropperDropper
 BeakerBeaker
 FunnelFunnel

 Materials:Materials:
 Polypropylene (PP)Polypropylene (PP)
 Polymethylpentene Polymethylpentene 

(PMP, TPX)(PMP, TPX)

NSS F/E:NSS F/E: QQuantityuantity

 Titration apparatus e.g. Burette, 25 mL Titration apparatus e.g. Burette, 25 mL 
pipette, wash bottle pipette, wash bottle …… ((45)45)

 Tripod stand, wire gauze, tongs Tripod stand, wire gauze, tongs …… ((24)24)
 Multimeter, stop watch, Multimeter, stop watch, …… ((112)2)
 pH meter, colorimeter, low voltage power pH meter, colorimeter, low voltage power 

supply (supply (6)6)



MicroscaleMicroscale
PracticesPractices

MMicroscaleicroscale

Fun!
Concentrated!

More hands-on!



MMicroscaleicroscale

 Reaction of gas Reaction of gas 
with different with different 
reagents, e.g. SOreagents, e.g. SO22
+ I+ I22, KMnO, KMnO44, , 
methylene blue, methylene blue, 
pH paperpH paper

 Reduce the Reduce the 
demand on the demand on the 
use of fume use of fume 
cupboardcupboard

MMicroscaleicroscale



Well-plate
孔井穴板Microspatular

Pipette
多用滴管

MMicroscaleicroscale

Universal 
Indicator Chart

Glass 
Combustion tube

MMicroscaleicroscale

 Comparing Comparing 
reactivity of three reactivity of three 
different metalsdifferent metals

 Equivalent to Equivalent to ““6 6 
beakersbeakers””

 Easy to compare Easy to compare 
experimental experimental 
resultsresults



MMicroscaleicroscale

 Generation of Generation of 
hydrogen gas by hydrogen gas by 
reaction of acid and reaction of acid and 
zinc metalzinc metal

 Reduction of Reduction of 
copper(II) oxide: copper(II) oxide: 
heating CuO in a heating CuO in a 
stream of hydrogen stream of hydrogen 
gasgas

MMicroscaleicroscale



MMicroscale icroscale TTitrationitration

 Reduce the amount of chemicals to be Reduce the amount of chemicals to be 
used, e.g. 100 mL volumetric flasks used, e.g. 100 mL volumetric flasks 
instead of 250 mL ones.instead of 250 mL ones.

 Microscale TitrationMicroscale Titration

http://www.hkbu.edu.hk/micschemhttp://www.hkbu.edu.hk/micschem

MMicroscale icroscale (Williamson(Williamson’’s Kit)s Kit)



MMicroscale icroscale QQuickfit uickfit AApparatuspparatus

SSafetyafety PPracticesractices

安安全全實實務務



DDucted ucted FFume ume CCupboardupboard

 Suitable face velocitySuitable face velocity
 About 0.5 msAbout 0.5 ms--11

 UK: not less than 0.3 msUK: not less than 0.3 ms--11, deviation not more , deviation not more 
than 30%than 30%

 Working aperture (movable sash)Working aperture (movable sash)
 Around 50Around 50--400 mm400 mm

 Extraction systemExtraction system

DDuctlessuctless FFume ume CCupboardupboard



EEye ye WWash / ash / DDrench rench HHoseose

EEye ye WWash / ash / DDrench rench HHoseose

Automatic eye 
wash



AAlternativelternative LLaboratoryaboratory
EEquipmentquipment

 ThermometersThermometers
 NonNon--mercury filledmercury filled
 Short vs long (150mm / 300mm)Short vs long (150mm / 300mm)
 Plastic coated / Reinforced bulbPlastic coated / Reinforced bulb
 Digital (Digital (--50 50 -- 150150ooC)C)

SSignsigns



SSignsigns

CORROSIVEFLAMMABLE

HARMFUL

IRRITANT

OXIDISING

SSignsigns



PPostersosters

Collection form:
http://resources.edb.gov.hk/cd/science/laboratory/safety/form.pdf

SStay tay OOrganisedrganised

 Reagent bottle with Reagent bottle with 
teat pipette / plastic teat pipette / plastic 
dropperdropper

 DispenserDispenser
 Use dropping funnelUse dropping funnel



SStay tay OOrganised rganised 

SStay tay OOrganisedrganised



AAccess to ccess to IInformationnformation

 Safety in Science Laboratories and MSDSSafety in Science Laboratories and MSDS

MSDSMSDS

 MMaterial aterial SSafety afety DData ata SSheets developed by heets developed by 
the Faculty Laboratory Centre of the City the Faculty Laboratory Centre of the City 
University of Hong Kong. It (Dec 2000 University of Hong Kong. It (Dec 2000 
version)version)

 About 450 MSDSs of the chemicals About 450 MSDSs of the chemicals 
commonly used in secondary school commonly used in secondary school 
laboratories. laboratories. 

 URL: URL: http://cd1.edb.hkedcity.net/cd/science/laboratory/content_safetyhttp://cd1.edb.hkedcity.net/cd/science/laboratory/content_safety.html.html



HHandbookandbook onon SSafety in afety in 
SScience cience LLaboratoriesaboratories

 Reference on School Science Laboratory Reference on School Science Laboratory 
SafetySafety

 English and Chinese version English and Chinese version 

 URL: URL: 
http://cd1.edb.hkedcity.net/cd/science/laboratory/safety/SHB_200http://cd1.edb.hkedcity.net/cd/science/laboratory/safety/SHB_2002e.pdf2e.pdf

PPersonal ersonal PProtection rotection 
EEquipmentquipment

個個人人防防護護裝裝備備



LLaboratory aboratory GGownown

 Encourage students to wear laboratory Encourage students to wear laboratory 
gowngown
 better protected better protected 
 look professionallook professional

SSafety afety SSpectaclespectacles



HHandand PProtectorrotector

 Hand Protector Hand Protector 隔熱護手墊隔熱護手墊

DDisposableisposable NNitrile itrile GGlovesloves



EEnhancenhance SSafetyafety inin
IInvestigativenvestigative SStudytudy

提提升升探探究研習的究研習的安安全全

RRisk isk AAssessmentssessment

MSDS



MMonitor onitor sstudentstudents’’ wworkork

Teacher’s 
approval for 
the 
investigation 
proposal

SStorage of torage of CChemicalshemicals

化化學品貯存學品貯存



CConcrete oncrete SStorage torage CCupboardupboard

FFlammable lammable CChemicals hemicals SStoretore



SStorage of torage of WWater ater SSensitive ensitive 
CChemicalshemicals

HHandlingandling CChemical hemical WWasteaste

化化學廢料處理學廢料處理



SSmall mall CContainer for ontainer for WWasteaste

SSpill pill CControl ontrol KKitsits



SSpill pill CControl ontrol KKitsits

AAcid cid WWaste and aste and AAlkali lkali WWaste aste 



SSafetyafety PPolicyolicy
and and MManagementanagement
安安全全政政策及策及管管理理

SSafety afety MManagementanagement
 Top management (principal and supervisors)Top management (principal and supervisors)

 commitmentcommitment
 Standing Committee on Laboratory Safety (all science Standing Committee on Laboratory Safety (all science 

teachers and laboratory technicians)teachers and laboratory technicians)
 chair: ranking managementchair: ranking management
 members: line management and employee members: line management and employee 

representativesrepresentatives
 safety policy, emergency measures, auditing, reviewsafety policy, emergency measures, auditing, review

 Line management (all science teachers)Line management (all science teachers)
 risk assessment, safe practices and procedurerisk assessment, safe practices and procedure
 instruction and traininginstruction and training

 Employees (laboratory technicians, students)Employees (laboratory technicians, students)
 awareness, acceptance, participationawareness, acceptance, participation



SSafety afety PProgramme rogramme 
 Safety policySafety policy
 Assignment of responsibility (Assignment of responsibility (due diligencedue diligence))
 Identification and control of hazardsIdentification and control of hazards

 risk assessment and control measuresrisk assessment and control measures
 Safe practicesSafe practices

 safety procedure, protective and safety safety procedure, protective and safety 
equipmentequipment

 equipment inspection and maintenanceequipment inspection and maintenance
 emergency measures and firstemergency measures and first--aidaid

 Recordkeeping, safety audit and reviewRecordkeeping, safety audit and review
 Instruction and trainingInstruction and training

RResources on esources on 
LLaboratory aboratory SSafety and afety and MManagementanagement

 EDB EDB  K P S K P S  CD CD  Sci Ed Sci Ed  L S ML S M
1. Resources on laboratory safety and management  1. Resources on laboratory safety and management  
2. Activities on laboratory safety for students 2. Activities on laboratory safety for students 
3. Training activities3. Training activities
4. Disposal of chemical wastes4. Disposal of chemical wastes
5. Survey on school laboratory accidents5. Survey on school laboratory accidents
6. Laboratory accidents and their safety precautions 6. Laboratory accidents and their safety precautions 
7. Laboratory layout and facilities7. Laboratory layout and facilities
8. Collection form for laboratory safety resources8. Collection form for laboratory safety resources

URL: http://www.edb.gov.hk/index.aspx?nodeID=3376&langno=1URL: http://www.edb.gov.hk/index.aspx?nodeID=3376&langno=1

 Safety in Exploring Science Safety in Exploring Science 
URL: http://resources.edb.gov.hk/~sesURL: http://resources.edb.gov.hk/~ses



Resources on Laboratory Safety and ManagementResources on Laboratory Safety and Management
((http://edb.gov.hk/cd/schttp://edb.gov.hk/cd/sc  References & Resources References & Resources 

Laboratory Safety and ManagementLaboratory Safety and Management))

LLearningearning and and TTeachingeaching RResourcesesources
on on SSafety inafety in SScience cience LLaboratoriesaboratories

http://cd1.edb.hkedcity.net/cd/science/laboratory/SAFETY/safety_exemplars_e.pdf

 Suggested teaching strategies Suggested teaching strategies 
for lessons on laboratory safetyfor lessons on laboratory safety

 Exemplars of learning activitiesExemplars of learning activities
1.1. Laboratory safety rulesLaboratory safety rules
2.2. Eye protectionEye protection
3.3. Safety information on Safety information on 

chemicalschemicals
4.4. Risk assessmentRisk assessment
5.5. What if a laboratory accident What if a laboratory accident 

happens?happens?



http://resources.edb.gov.hk/~ses/

SSafety afety EEducationducation



SSummaryummary

Policies and 
Practices

Education 
and Training

Personal 
Protection 
Equipment

Inspection

Thank You!Thank You!


