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Two Explosions
with

Very Different
Consequences

S A F E T Y  A N D  E N V I R O N M E N T A L  P R O T E C T I O N  O F F I C E
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Case 1

A biochemist working in a US National Laboratory was in the process

of freezing some cells by putting liquid nitrogen into a plastic cryo-

tube containing the biological material.  Noticing that the nitrogen

was boiling off rapidly at room temperature, he closed the screw cap

tightly to reduce the evaporation loss. Then he left the laboratory

momentarily to perform another task. A few minutes later, another

employee went into the room and started working across the bench

where the cryo-tube was.  All of a sudden, the cryo-tube exploded.

The explosion was so powerful that it shattered the test tube holder

and the broken pieces impacted the facial area of the employee.  The

lens of the safety glasses worn by this employee was also shattered.

Fortunately, even though he suffered from temporary hearing loss,

there was no serious permanent injury.

Case 2

Glass sample tubes for Nuclear Magnetic Resonance (NMR)

measurement are often freezed by liquid nitrogen or other cryogens,

and then flame-sealed under partial vacuum.  This process creates

the possibililty of trapping cryogens inside a sealed glass tube

under low temperature, and thus presents an explosion hazard

when the temperature rises.  Although it was unclear whether

sample preparation was the true or only cause, a chemistry faculty

member in a US university lost one of his eyes when an NMR

sample tube exploded in front of his face.  He was holding the

sample tube at eye level for inspection at the time, and was not

wearing any eye protection.  The sudden explosion generated

shattered glass fragments which caused serious injuries.

Analysis

When liquid nitrogen warms up to room temperature, it expands

almost 700 times in volume.  Obviously, when capsulated in a

closed container, the pressure will increase substantially during a

change of phase and will result in a forceful bursting of the

container.  While both incidents could have been prevented by

careful planning and execution of laboratory procedures, the use

of proper eye protection in a laboratory cannot be over-emphasized.

(Continued on page 2)
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A pair of industrial safety glasses is the most basic eye protection

against impact of foreign materials.  In laboratories where hazards

of chemical splash may be present, more elaborate eye protection

such as goggles or face shield may be required. Furthermore, for

operations involving lasers, goggles with the appropriate wave

length and optical density should be used.

Prescription industrial safety glasses are available through SEPO.

For further information on the selection, use and limitation of eye

protective equipment, please contact Al Clancy (ext. 6509) or T S

Li (ext. 6511) of our office.

Two Explosions
(continued from page 1)

SEPO Is Re-organizing

to Deliver

Better Services

Over the past three years, some of SEPO’s main tasks included

assisting with the planning and development of campus facilities

and operations and the formulation of safety policies and

procedures.  These involved planning of laboratories and workshops

to ensure the inclusion of various safety design features and

emergency systems, as well as specifying engineering and

administrative controls and personal protective equipment for

various operations.  Safety policies and procedures have been

summarised in the Safety and Environmental Protection Manual.

Now that most of these facilities and operations are already in

place and are functioning, SEPO sees the need to re-organize its

staff to serve more of a monitoring role to ensure that facilities and

their operations are conducted in a safe manner. To achieve this

goal, technical staff members of SEPO are re-grouped and divided

into 2 teams, one addressing the laboratory areas and the other

non-laboratory areas.  All team members have received some

basic training in various safety disciplines such as safety

engineering, occupational hygiene, radiation safety and

environmental compliance.  They will perform safety walk-throughs

in their assigned areas on a weekly basis as a minimum and will

perform thorough safety inspections on a monthly basis.  Their

inspection reports will enable management to focus their effort on

implementing corrective actions.  Professional staff members in

SEPO will continue to focus on programme administration, providing

training, monitoring performance, conducting audits, reviewing

research proposals, liaising with departmental safety officers and

regulatory agencies, etc.

This re-organization reflects the fact that SEPO is evolving with the

development of HKUST. While the University as a whole is

approaching the development target and preparing for “steady

state” operation, it follows naturally that SEPO should shift its

emphasis accordingly.  We believe this re-organization will enhance

SEPO’s efficiency and will facilitate cross-training of our staff.  This

system will also provide various users with a single contact point

on all safety matters as a start.

A detailed list of technical staff and their assigned areas will be

published in the next issue.

As with many accidents, the person who creates the danger may

not be the person who ends up getting injured.  Therefore, it is of

vital importance that whenever we enter into a laboratory

environment, proper eye protection must be used to prevent any

injury from known as well as unexpected hazards.  It is with this

rationale that HKUST has adopted the policy of requiring eye

protection in all laboratories involved in the use and handling of

hazardous materials and potentially dangerous operations.
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HOW TO CONTACT

SEPO
Ext E-mail

SEPO General Enquiry 6512 SAFETY

Occupational Hygienist Mr. Al Clancy 6509 EOCLANCY

Environmental Engineer Dr. Pete Swearengen 6510 EOPETE

Safety Engineer Mr. T S Li 6511 EOTSLI

Health Physicist Dr. Paul Chan 6535 EOMWCHAN

Feel free to call any of us or send us an E-mail if you have specific safety

or environmental related questions.

Joint Safety EffortJoint Safety EffortJoint Safety EffortJoint Safety EffortJoint Safety Effort
from All Sevenfrom All Sevenfrom All Sevenfrom All Sevenfrom All Seven
TTTTTERTIARYERTIARYERTIARYERTIARYERTIARY
EEEEEDUCATIONALDUCATIONALDUCATIONALDUCATIONALDUCATIONAL
IIIIINSTITUTIONSNSTITUTIONSNSTITUTIONSNSTITUTIONSNSTITUTIONS
A working group has been formed to address common safety and

environmental issues encountered by tertiary academic institutions

in Hong Kong.  It has adopted the name of Tertiary Institutions

Safety Advisory Group (TISAG) and has been meeting on a

quarterly basis for the past year.  Initially, one of the goals of this

Group was to investigate the possibility of assembling uniform

safety programmes and procedures among all 7 institutions.

However, it was determined that because the operational

parameters as well as administrative procedures are very different

among the institutions, it would not be practical to adopt a uniform

system for safety management.  Instead, the Group decided to

focus on addressing common problems and to work together on

possible solutions.

Some of the current issues include:

1) the applicability of Hong Kong’s dangerous goods regulation
in research laboratories

2) management and disposal of hazardous wastes in research
laboratories,

3) management of false fire alarms, etc.

In addition, TISAG has been commissioned by Secretary-General,

Mr Nigel French, of the University Grants Committee (UGC) to

assist UGC in organizing safety audits of all the institutions.  We

have found this working group to be valuable in sharing ideas and

brainstorming solutions.  Furthermore, TISAG has provided a

common profession forum for university safety practitioners for

addressing regulatory matters with various governmental agencies.

Laboratory Safety
Self-Survey
Checklist

On the next two pages you will find a laboratory safety

checklist intended for laboratory users to conduct self-

inspection.  Those who are in charge of laboratories

should perform such a survey periodically.  Corrective

actions should be initiated to address deficiencies.  A

similar checklist will be used by SEPO staff for our

safety walk-through and inspections.

As in any other work environment, safety can only be

achieved when workers understand the potential

hazards of the operations, care about work safety, and

diligently practise safe work procedures.  Let us work

together for a safe and environmentally sound campus.
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Laboratory Safety Self-Survey Checklist

Department Room Date

Person-in-Charge Inspector

HOUSEKEEPING

___ Facility, furniture, work areas, sinks and equipment are
generally clean

___ Items not in use are stored away
___ Door viewing panel not covered or blocked
___ Adequate aisle space within the laboratory
___ Overhead storage is minimized and restrained from falling
___ Work bench, chairs, ladders, footstools are in good condition
___ Exits not blocked
___ Work area separated from study or social areas

GENERAL LABORATORY SAFETY

___ Accurate Hazard Warning Placard posted at entrances
___ Laboratory secured against unauthorized entry
___ Warning labels on refrigerator and freezer (Radioactive,

Biohazard, etc)
___ Warning signs and labels at designated work areas

(Radioactive, Carcinogens, etc)
___ HKUST Safety Manual available
___ Lab-specific MSDS collection available
___ Safety training arranged and provided for workers
___ Unattended experiments identified
___ Equipment maintained in good condition, preventive

maintenance program in place
___ Update Operational Safety Procedures (OSP) in place for

hazardous equipment and operations
___ No food or drink in work area

PERSONAL PRACTICES

___ Lab coats and safety glasses worn by all
___ Proper gloves are used as needed
___ Other personal protective equipment used properly as needed
___ No inappropriate clothings and shoes (shorts, sandals,

slippers etc)
___ Long hair properly restrained
___ Gloves removed before handling telephone, door handle or

leaving laboratory
___ No mouth pipetting
___ No eating or drinking in work area

CHEMICAL STORAGE AND HANDLING

___ Update chemical inventory present
___ No excessive chemical stock
___ No expired chemicals
___ Chemical containers properly labeled
___ Synthesized chemicals labeled by reactants, possible

products, and probable hazards
___ All chemical containers in good condition and closed properly
___ Only compatible chemicals are stored together
___ Polyethylene trays for separate storage of acids and bases
___ Secondary containment for stored chemicals as necessary
___ Highly toxic or carcinogenic chemicals identified and locked
___ Designated work area for hazardous chemicals, such as

carcinogens, alkaline metals and hydrides, etc
___ Peroxide formers dated upon receipt and opening, and not

stored beyond expiration
___ Flammable liquids stored in flammable cabinet and explosion-

proof refrigerator
___ Flammable liquids stored away from sources of heat and

ignition

COMPRESSED GAS CYLINDERS

___ Gas cylinders secured to structural component of the building
___ Gas cylinders stored in protected, vented, and dry locations

away from heat and combustible materials
___ Compressed gas cylinders fitted with appropriate flow

regulators
___ Gas tubing of suitable pressure rating secured and in good

condition
___ Protective caps in place when not in use for toxic or corrosive

gas cylinders
___ Labels attached and show correct use status
___ Flame arrester installed in supply line of flammable gas
___ Acetylene cylinder maintained at upright position and copper

tubing used

HAZARDOUS WASTE MANAGEMENT

___ Specific liquid chemical waste containers used
___ Waste containers in good condition and kept closed
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___ No circuits overloaded with extension cords or multiple
connections

___ Apparatus equipped with earthing or double insulated
___ Heating apparatus equipped with redundant temperature

controls

EMERGENCY PREPAREDNESS

___ Emergency procedures and Fire Escape Route posted
___ Emergency 8999 number sticker on telephone set
___ Antidotes available if hydrofluoric acid or cyanide compounds

are used
___ First aid materials available and in good condition
___ Emergency ventilation switch accessible and function

properly
___ Chemical spill kit and cleanup procedures available if

considered necessary by departmental plan
___ Training in spill clean-up procedures provided and

documented when appropriate
___ Safety showers and eye washes easily accessible
___ Safety showers and eye washes inspected monthly (see tag)
___ Fire extinguishers, blankets and sands available
___ Fire extinguisher inspected within one year (see tag)
___ Type D fire extinguisher (blue colour) available if potential of

metal fire exists
___ 600mm vertical clearance maintained from sprinkler heads
___ Two well-separated exits, doors swing outward for hazardous

laboratories
___ Hazardous materials not stored along exit route
___ Exit signs readily visible

OTHER HAZARDOUS CONDITIONS

___ No more than 50 litres of hazardous waste stored in the
laboratory

___ Waste log sheet available and properly filled in after each
addition of waste

___ Secondary containment for liquid chemical waste
___ Broken glass/sharps containers are used
___ No intentional disposal of chemicals by evaporation into a

fume hood

LABORATORY FUME HOOD AND VENTILATION

___ Certification current (check sticker on front panel)
___ Green pilot air flow indicator lamp proper functioning
___ Storage within the hood minimized and containers kept

sealed
___ Front sash at appropriate level when hood is in use / not in

use
___ Low-velocity warning alarm functions properly
___ Biological Safety Cabinet certification current (check sticker

on front or side)
___ DO NOT USE sign for hood not in working function
___ All work generating vapor, fume, or aerosol performed in

fund hood
___ Fume generating apparatus at least 20 cm from face of hood
___ Local exhaust units used where hoods are not suitable
___ Negative pressure in laboratory not disturbed by constantly

opened door or ceiling tile
___ Ventilation inlets and outlets not blocked

RADIATION SAEFTY

___ All radiation workers registered with SEPO
___ Thermoluminescent Dosimeter (TLD) worn by all radiation

workers
___ Update radioactive material inventory available
___ Radioactive material properly stored and locked
___ Sufficient shieldings for radiation work available
___ Calibrated radiation survey meters available
___ Periodic facility contamination evaluation performed
___ Radioactive wastes properly stored, according to physical

forms and radionuclides
___ Radioactive waste log sheet filled out properly

ELECTRICAL SAFETY

___ All electrical circuits are three-wire with earthing
___ High voltage equipment (>600 V) labeled, grounded, and

insulated
___ Electrical control panels/switches not obstructed
___ Extension cords not used as permanent wiring
___ Proper wiring and plugs and no frayed wires
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the university.  Therefore the court found the fault was with the

student who admitted that he received the papers and instructions

but apparently forgot to observe the safety precautions.

Observations:

1. The fact that the judge did not think the law requires written
record of risk assessment should not be interpreted as
documentation is not important.  The University Safety
Association Digest listed several reasons for this:

i) a good safety management should require assessment AND
records of the assessment.

ii) written records allow continual monitoring and review of
subsequent assessments.

iii) recorded assessment provides positive proof that an
assessment has been done.

iv) recorded assessment provides the university with evidence
to counter claims of ill-health in later years.

v) recorded assessment  may be a condition of liability insurance.

2. Although not considered in the hearing, the point of whether
the student was sufficiently experienced to undertake the
experiment was raised.  The article suggested to look into
identifying the level of supervision for students undertaking
potentially hazardous experiments.

(Based on a report in the University Safety Association Digest

Number 53)

A faculty member of the King’s College, London was charged with

failing to make a suitable and sufficient assessment of risks after

a third year undergraduate suffered from severe injuries to his left

hand when a precipitate that he was scraping from a filter exploded

on 23 February 1994.

Similar to Hong Kong regulations, the UK law places the ultimate

responsibility of providing a safe and healthy work environment for

employees on the employer, in this case, the university. However,

individuals delegated by the employer to perform health and safety

functions, including work supervisors, may be held personally

liable if they fail to implement the health and safety policy of the

institution.

It was revealed during the trial that although no written risk

assessment was prepared by the lecturer, copies of relevant

literature and verbal instructions were provided to the student

before the experiment.  The judge opined that the existence of a

suitable and sufficient risk assessment should be independent of

the presence of a written record.  Both the judge and an expert

agreed that the literature and instructions constituted an acceptable

risk assessment, and the matter of not preparing a written record

may be a violation of the university’s policy, but is only a procedural

requirement, and a contractual matter between the lecturer and

UK Academic Personally Charged
of Safety Violation

UK Academic Personally Charged
of Safety Violation
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Two-tier Safety Training
As the new semester has already started, supervisors must

ensure that new and continuing employees and students are

provided with appropriate information regarding hazards

associated with various operations and the safe ways to conduct

these operations. To assist in this effort, SEPO offers a number of

general safety courses on a wide variety of topics. For specific

details, please refer to SEPO’s 11 September 1995 memo that

was sent to all unit heads or Chapter 4 of the Safety and

Environmental Protection Manual.

These SEPO courses are designed to provide attendees with

basic technical knowledge on the nature of the hazards, the

regulatory requirements, the pertinent HKUST safety policies,

and general approaches to control these hazards. In addition to

sending employees and students to attend these general safety

courses, supervisors must perform on-the-job safety training to

ensure personnel conducting various operations are aware of the

job specific hazards as well as the particular control measures.

Typically, on-the-job safety training should include proper safety

measures, specific protective equipment, emergency procedures

and drills, and other specific administrative controls. Furthermore,

written Operational Safety Procedures (OSP) are required for

certain high risk operations such as experiments involving high

energy systems, significant radiation levels, explosive and

carcinogenic materials, infectious materials, class 3 and above

laser systems, etc. For details on Operational Safety Procedures

requirements, please refer to Chapter 2 of the Safety and

Environmental Protection Manual.

While supervisors are responsible for organizing on-the-job safety

training for their employees and students, SEPO is available to

help on this effort including designing tailor-made safety courses

to address operational needs. Please contact Dr Samuel Yu (ext.

6547) as necessary.

Lessons for us at HKUST

1. At HKUST, Operational Safety Procedures (OSPs) are required
for hazardous operations such as experimental high-energy
systems (e.g. laser, high voltage, high pressure, etc), irradiating
apparatus, radioactive materials, explosives, carcinogens,
pathogens, etc.  These are in effect risk assessments for such
operations.  Supervisors are responsible for preparing the OSP
and ensuring their staff and students understand and follow the
procedures.  Please consult Chapter 2 Work Planning of the
HKUST Safety and Environmental Protection Manual, and
contact SEPO staff for assistance as needed.

2. The risk assessment concept should be extended from
hazardous operations to specific experiments, including those
to be undertaken by undergraduates in teaching laboratories.
Principal investigators and lecturers are responsible for
developing and ensuring implementation of project- or
experiment-specific safety procedures.  There are general
guidance in Chapter 2 of the Safety Manual on how to perform
safety evaluation and to prepare safety procedures.

For all the chemists out there:

The experiment causing the explosion in this case involved the

generation of cyanogen azide by reaction of sodium azide and

cyanogen bromide in acetonitrile solution:

NaN3 + BrCN    > N3CN + NaBr

Subsequently the cyanogen azide was allowed to decompose

into cyanonitrene (NCN), and this compound reacted with

naphthalene or other aromatics to yield N-cyanoazepines, a

class of heterocyclic compounds with potential medical interest.

Cyanogen azide and other azide compounds are highly explosive.

There are significant hazards if cyanogen azide is isolated from

the acetonitrile solution, if water is allowed into the reaction

which generates other azides, or if an excessive amount of

sodium azide is used.
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SDSM

- From HKUST PC MENU, select Library Online System
- Choose B) Online Databases
- Choose D) Subject DBs: CD-NET etc
- Choose EITHER A) Science, then S) Sigma Aldrich MSDS; OR

B) Engineering, then O) Sigma Aldrich MSDS

We suggest you to browse through the contents of the “Help”

menu, and try out the different search methods.  The program is

very easy to use, and the response time is reasonably fast.

Make Your Own Lab-Specific
MSDS Collection

We strongly encourage Principal Investigators to compile a chemical

inventory for each laboratory under their supervision, and collect

or down-load MSDS for each compound. These collections of

MSDS should be arranged in easily retrievable format (e.g. in

alphabetical order) for easy reference, and be updated at regular

intervals.  The location of the MSDS should be made known to all

people working in the laboratory.

What is an MSDS?

Material and Safety Data Sheet contains useful information

identifying chemical components of commercial chemical products,

and the associated chemical and physical properties, chemical

compatibility, flammibility, handling precautions, toxicity data,

spill and exposure response methods.

The typical 16-section format of the MSDS is required by US

regulations, and are self-explanatory.

Online MSDS Available

The University Library has recently installed the Sigma-Aldrich

MSDS database on the Library Online System.  One can search by

chemical name, CAS#, or molecular structure, and can print

individual or customized batch of MSDS hard copies to be used as

ready references.  To access the MSDS database, follow these

steps:

SAFETYWISE
Safetywise is published by the Safety and Environmental Protection Office and printed by Educational Technology Centre.

The Hong Kong University of Science and Technology.

Printed on 100% post-consumer recycled paper.

Comments from all staff and students are welcome.  Please send to e-mail address SAFETY.


