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Incorrect Gloves Results in Death
of Chemistry Professor in USA
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Latex gloves are commonly used in the laboratory
environment when it is expected that the risk of chemical
contact is low and the desire to have high dexterity and
low cost gloves is the major factor for selection.   However,
that can be a fatal mistake when the chemicals used are
highly toxic and the latex material is easily permeated by
the chemicals. An incident has recently occurred that
dramatically underscores this inadequate glove selection
risk.

Karen Watterhahn, age 48, was a
Dartmouth College Chemistry
Professor studying the effects of
how dimethyl mercury prevents the
repair of cells.  As so many
research scientists would do, she
decided to use a pair of common
latex gloves while she worked with
this chemical, since the risk
seemed low for skin contact.

Nevertheless, she did spill
perhaps only a drop or two
of the dimethyl mercury on
her gloves, a minor spillage that would probably not be
significant with most chemicals.  However, since this
specific chemical easily permeated the gloves, this was
no insignificant spill.  In fact it was a fatal one.

The incident occurred last August, but it was not until the
following January that she first noted symptoms.  It began
with her loss of balance, difficulty speaking, and hearing
loss.   The results of blood tests indicated that she had 80
times what was considered to be a lethal dose of mercury
in her blood.  She went in a coma in February and died on
June 8.

Skin disorders and poisoning from chemical exposure,
much of which are preventable with appropriate protective

clothing, are, in fact, the most frequently observed example
of occupational hygiene related illness.
For anyone handling chemicals, especially university
researchers handling highly toxic chemicals, the tragic
Dartmouth story sends a clear and unequivocal message
that is extremely important that they not only wear gloves,
but also make sure that the gloves they are wearing are

compatible with the chemicals that they
are handling.   This evaluation needs
to be done well ahead of the actual work
with the chemicals, so that the correct
gloves are available in the lab before
any chemical handling takes place.

At HKUST, SEPO has recently obtained
and made available through the Library,
a CD ROM database for glove
selection.   For given gloves, such as a
particular model of latex gloves, this
reference will tell you what the
permeation rate is for the gloves and
whether or not they are suitable for
handling specific chemicals.  This
“Instant Gloves” database is located

under the “Science” database button and can be accessed
by PC’s on our network running on Windows 3.1.

Incorrect Gloves Results in Death
of Chemistry Professor in USA

You can now see Safetywise on line at http://www.ust.hk/~websepo/sftywise.htm

An additional word of caution needs to be made regarding
glove use.   Gloves need to be changed out frequently, not
reused indefinitely.   Walk-through safety reviews conducted
by SEPO have found that many gloves lying around on
bench tops, at various locations across the campus, are
discolored and showing visible evidence of degradation.
Gloves that may even be reasonably compatible with given
chemicals, when used repeatedly over time, may no longer
offer adequate protection.   Chemicals that may permeate
only very slowly through a glove will have the opportunity
to migrate through the glove when the glove is repeatedly
exposed to the chemical over time.   Also, when the fabric
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Electrical equipment is part of our daily lives. How well we
are protected from being harmed by the electrical energy
depends very much on the safety features built into the
equipment.

The safety requirements for electrical equipment are
covered in various standards such as the following British
Standards:

BS 415 : Safety requirements for mains operated electronic
and related apparatus for household and general use.
BS 3456 : Specification for safety of household and similar
electrical appliances.
BS 4743 : Specification for safety equipment for electronic
measuring apparatus.

Electrical equipment purchased through the Purchasing Of-
fice in HKUST are required to satisfy those standards. How-
ever, the safety standard of equipment purchased by indi-
vidual users may not be as assured. In order to help users to
identify the major safety features that are expected from a
piece of “safe” electrical equipment, we have highlighted be-
low some of those safety requirements which are regarded
as essential and which can be readily identifiable by users.

Prevention of Electric Shock

♦ All live parts (those conductive parts which normally carry
electric current) are enclosed to prevent accidental
contact.

♦ The enclosure is of adequate strength and cannot not be
broken easily.

♦ Access panels to live parts are securely fixed and cannot
be opened without specific tools, such as a screwdriver.
There should be warning labels put on those panels to
warn people of the hazards behind.

♦ Prevent accessible metal parts from becoming "live" by
grounding those metal parts through connecting them to
an earth terminal. Grounding can be done by connecting
to a flexible cable earth wire (for portable equipment), or
by means of other permanent earth conductors.

Wiring/ Cords

♦ Sharp edges over which insulated wires pass, such as
openings in sheet metals, can easily cut through the
insulation of the wires. Therefore, these edges should
be covered with soft insulted materials.

♦ Check the flexible cable to see whether an earth wire
(green-yellow core) is provided except for double
insulated equipment.

♦ Connection of wires at terminals should be arranged so

of the glove becomes deteriorated, the glove allows the
chemicals to pass through quickly.  The Instant Gloves
database has information as to whether repeated usage of
the glove is appropriate and periodic visual inspection of
gloves is needed to alert for signs of permeation and
deterioration.

In summary, proper selection and care of chemical
protective gloves is serious business, in fact, potentially
even a matter of life and death.   We have convenient
tools to make good glove selection in our Campus library.
Also, we need to maintain quality gloves in good condition.
These safety measures are worth the modest costs and
the expenditure of time when the consequences of improper
diligence can be so severe.

SAFETY
REQUIREMENTS

FOR
ELECTRICAL
EQUIPMENT

SAFETY
REQUIREMENTS

FOR
ELECTRICAL
EQUIPMENT

Typical plugs with two or three pins
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NEW
Occupational

Safety & Health
Ordinance

A new occupational safety and health ordinance came into
effect in Hong Kong on May 23, 1997.  Unlike the Factory
and Industrial Undertakings Ordinance which applies only
to factories and the industrial environment, this new ordi-
nance requires employers in all places of employment to
ensure the safety and health of employees.
“Employers” include all levels of management.  In general,
anyone in a supervisory role must assume responsibility to
ensure that operations under his/her supervision are con-
ducted in a safe manner.  This would include safety consid-
erations in the planning stage to identify and evaluate the
hazards; the assembly of various engineering and adminis-
trative control measures, provision of training, the use of
personal protective equipment, the monitoring of implemen-
tation of safety measures, etc.  Penalties for violation include
monetary fines and imprisonment.

Supervisors as well as employees have the legal responsi-
bility for complying with this new ordinance.  SEPO is avail-
able to provide guidance and assistance if needed.

that they are relieved of excessive strain and cannot be
easily pulled off,causing an accident. This is normally
achieved by means of appropriate cable clamps.

Plugs and Sockets

♦ Plugs should conform to the appropriate standards. This
has been discussed previously in the Safetywise. Plugs
should preferably be of a type that does not require the
use of an adaptor. The socket outlets in HKUST are of
the 13-Amp square-pin type.

♦ Main socket-outlets mounted on double insulated (Class
II) equipment are designed only for connection of other
double insulated equipment.

♦ Main socket-outlets mounted on Class I (requires
protection by grounding) equipment should be provided
with safety earth contacts which are reliably connected
to safety earth terminals or contacts.

Mechanical Strength / Physical Conditions

♦ The equipment should be designed and constructed with
adequate mechanical strength and appropriate capacity
to withstand those environmental conditions such as high
temperatures, high humidity, rough handling under which
it is intended to be used.

Essential Markings and Critical Information

♦ There should be warning symbols on dangerous parts
such as live electrical parts, hot parts, which are acces-

How to select safe electrical products?

sible to maintenance personnel.
♦ When information is needed for the safe operation of the

equipment, this information should be clearly marked
on the equipment or given in the instructions for use
and supplied with the equipment.

The safety requirements described above are by no means
comprehensive. They are the basic safety features that
are more easily identifiable by users without using special
instruments or going through sophisticated testing
processes. Users are advised to seek help from the
Electrical and Mechanical Service Facility (EMSF) or SEPO
if they have doubts about the safety condition of their
equipment.  Electrical equipment meeting the above
requirements will provide substantial protection against
electric shock hazard.

Occupational
Safety & Health

Ordinance
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Introduction

Radon is a colorless, odorless, tasteless and almost
chemically inert radioactive gas that occurs naturally from
the decay of uranium and radium soils. Among the various
rock, granite has the highest amount of radium. More than
one third of the local territory is made up of granitic bed
rocks resulting in a high gamma dose rate in the air. Due to
the air pressure gradient between outdoor and indoor, radon
is sucked into confined space and dwellings through gaps
in the walls and floor. Radon itself further decays to short
lived metallic daughters. Exposure to the alpha particles
emitting from these daughters will increase the incidence
of lifetime lung cancers. Studies demonstrate a linear
exposure risk relatioship without a threshold. The incidence
of lifetime risk of lung cancer due to radon exposure is
tabulated in table 1. The World Health Organization (WHO)
recommended a safety guideline level of 200 Bq/m3 in 1993
to minimize the adverse effect from radon exposure.

A campus radon survey was conducted for 6 months starting
from October 1996 to March 1997. Passive charcoal
canisters as well as an active real-time radon gas monitor
were used to define the radon levels  in the main buildings,
senior and junior staff quarters, utility and sewage tunnels.
The results are presented graphically in Figures 1 to 5.

Radon Survey at HKUST

Radon at the HKUSTRadon at the HKUST

                   20                0.3           1           0.1
            100                1.5           5           0.5
            200                3.0         10           1.0
            400                6.0         20           2.0

**Source: National Radiological Protection
               Board, GS-6, 1993

 **Table 1 : Lifetime Risk of Lung Cancer

 Avg. Concentration               Lifetime Risk %
             Bq/m 3             Whole   Smokers  Non-smkrs

Figure 1

Distribu tion of Radon
Levels in Main Buildings

24

17
14

6

2 1

42

0

5

10

15

20

25

30

35

40

45

0-50 51-100 101-150 151-200 201-250 251-300 301-350

Radon L evel Range (Bq/m3)

P
er

ce
n

ta
g

e

0

50

100

150

200

250

18
:0

0

20
:0

0

22
:0

0

0:
00

2:
00

4:
00

6:
00

8:
00

10
:0

0

12
:0

0

14
:0

0

16
:0

0

Bq
/m

3

Radon Levels Pattern in Office

      Time

Figure 3

Figure 2

Figures in parenthesis are sample sizes

Radon Levels in Main Buildings
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Remember
To Use Eye
Protection!

Figures in parenthesis are sample sizes

Figure 5

Discussion

The overall average radon level on campus (main buildings)
is about half of the WHO recommended safety guideline of
200 Bq/m3. Less than 10% of the readings exceed this level.
The radon exposure to HKUST personnel is under good
control both administratively and engineering-wise. Further
investigations will follow for those sites with radon levels
higher than 200 Bq/m3. Precautions and protocols have been
established to protect personnel who have to work in the
two tunnels.

HOW TO CONTACT SEPO
  Ext.     E-mail

SEPO general enquiry 6513    SAFETY

Occupational Hygienist
Mr. John Rosen 6509    JDROSEN

Environmental Engineer
Dr. Pete Swearengen 6510    EOPETE

Safety Engineer
Mr. T.S.Li 6511    EOTSLI

Health Physicist
Dr. Paul Chan 6535    EOMWCHAN

Please feel free to call any of us or send us an e-mail if  you
have specific safety or environmental related questions.

Three of the four accidents in April involved eye injuries to
students and a staff.  Fortunately, the injuries were minor.
These accidents could have been prevented if proper eye
protective equipment were use.  In this regard, please re-
member to comply with the requirement to use proper eye
protection when engaging in potentially hazardous opera-
tions.

The basic eye protection in workshops and laboratories is a
pair of industrial safety glasses.  Depending on the nature of
the operation, other types of protection such as goggles and
face shields may be required.

Please contact T S Li (6511) for questions on the use, limita-
tion and availability of eye protective equipment.

Remember
To Use Eye
Protection!

Remember
To Use Eye
Protection!

is published by the Safety and Environmental Protection Of-
fice and printed by the Educational Technology Centre.

The Hong Kong University of Science & Technology.

Printed on 100% post-consumer recycled paper.

Comments from all staff and students are welcome.

Please send e-mail to SAFETY.

SEPO homepage: http://www.ust.hk/~websepo/sepo.htm

Figure 4

Figures in parenthesis are sample sizes
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This article is excerpted from the Safety and Environmental
Protection Office Annual Report 1996 produced by SEPO.

A total of 121 campus accidents were recorded by SEPO in
1996. This is a 2.5% increase compared with the total of 118
accidents in 1995. However, taking the increasing campus
population into account, the overall occurrence rate of acci-
dents was actually lower in 1996. Among the campus acci-
dents in 1996, 41 involved injury of staff; 62 involved stu-
dents; 4 were contractor cases, while the remaining 14 in-
volved visitors or staff dependants (Figure 1).
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A departmental breakdown is shown in figure 4.
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Figure 4. HKUST Staff Work Accidents in 1996 by
Department

Department

Accidents Involving Staff Members

Out of the 41 staff accidents, 33 of them were work related.
For the other 8 accidents, 5 occurred while the staff mem-
bers were engaged in sports, 2 occurred when staff were
travelling, and 1 was classified as miscellaneous (Figure 2).

Of the 33 work related accidents, the majority (23) resulted
from operational work, such as repairing and maintenance
activities, 5 were related to academic work including research,
2 occurred during office work, and 3 were work accidents that
could not be classified as any of the above (see Figure 3).
This pattern is very similar to last year.

Figure 3.  HKUST Staff Work-Related Accidents in 1996 by
Nature of Work

Figure 2. HKUST Staff Accidents in 1996
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Table 3.  Comparison of Work Day Loss

 Year             1993     1994    1995    1996

 Total  work days lost             45.5     250.1   122.5     217

 Avg. work days lost              3.8        7.6        3.3      6.6

Table 1.  Comparison of Staff and Student Work or
              Study Related Accident Rates

Year    1993      1994  1995 1996

Staff Accident Rate*   8.0    14.2   15.5   13.9

Student Accident Rate*  1.6  0.7  1.1  0.8

* per 1000 at risk
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Figure 5.  HKUST Student Accidents in 1996

Accidents Involving Students

A total of 62 accidents involving students were recorded. There
were 5 accidents related to academic activities. Sports-related
injuries accounted for 49 cases. The rest resulted from trav-
elling or other activities. The causes of student accidents were
summarized in Figure 5. It is noteworthy that 79% of student
injury cases were due to sports activities. Besides, the number
of student sports accidents increased from 30 cases in 1995
to 49 in 1996. This 63% increase far exceeded the increase in
number of students, which was 13%.

Accident Rates

The average number of University employees in 1996 was
2380.5.  The work-related accident rate was therefore 13.9
accidents per 1000 University employees in 1996 . This
rate was relatively low, compared with, for instance, a rate of
57 per 1000 reported by the Universities’ Safety Association,
which summarized the 1995 data from a group of 64 UK uni-
versities.

The average number of student in 1996 was 6398.5.  The
rate of study-related accidents was 0.8 accidents per 1000
students in 1996 .  This rate again was lower than the 4.7 per
1000 reported by the Universities’ Safety Association for UK
universities 1995.

Table 1 listed the accident rates from 1993 to 1996. The staff
accident rate reduced slightly to a level similar to that of 1994.
It appears that the staff accident rate “stabilizes” in the range
of 14-15 per 1000 at risk. On the other hand, the student ac-
cident rate seems to be around 1 per 1000. Nonetheless, it is

important to point out that internal comparison will become
meaningful only after at least a few years, when an average
“baseline” rate and a “normal” fluctuation range can be de-
fined.

Loss of Working days

A total of 217 person-days were lost due to the staff work-
related accidents. This includes the 104 loss work days re-
sulting from a lathe accident where a technical staff lost a
small portion of one finger and fractured his forearm.

The average time loss per accident in 1996 was 6.6 days.
This figure is obviously tilted by the lathe accident. If this case
is taken away, the average time loss per accident in 1996
becomes 3.5, which is very similar to those of 1993 and 1995.

Figure 5. HKUST Student  Accidents in 1996

Cause of Work- or Study-Related Accidents

Figure 6 summarized the cause of work- or study-related ac-
cidents.

In 1996, both “Slips and Trips” and “Striking against Object”
caused the highest number of work or study-related injuries
(6 cases each). They were followed by injuries caused by
“Manual Handling” and “Sharp Object” (5 cases each).
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Accidents Involving Contractors and Visitors

SEPO recorded 4 accidents involving contractors. All of the
cases were work-related, including unprotected head striking
against a bolt, finger cut by a sharp object, feet injured by
falling construction debris, and person falling to the ground
due to dizziness.

There were also 14 cases of visitor or staff dependent inju-
ries.  Eleven of these were sports related, 2 cases involved
minor injuries of pedestrians by vehicles, and the last case
was a visitor bumping into a glass pane.

Non-injury Incidents

Prevention of accidents is the ultimate goal of any safety man-
agement programme. In this regard, SEPO does not only
maintain injury accident statistics, but also keeps statistics on
non-injury related incidents on campus. The purpose of this is
to study these “close-calls”, analyze the events and to search
for measures to prevent recurrence.

Summary of Significant Findings

1. There were 124 campus accidents in 1996, a 5%
increase compared with 1995. However, considering the
increase in campus population, the overall accident
occurrence rate was lower.

2. Both staff and student work- or study-related accident
rates reduced slightly in 1996. Both rates were signifi-
cantly lower than the averages of 60 UK universities.

3. About 70% of staff work accidents were associated with
operational activities. Academic activities accounted for
15%.

4. More than three-fourths (79%) of student accidents
were caused by sports activities. Student study-related
accidents accounted for 8%.

Figure 6. HKUST Cause of Work and Study Related Accidents in 1996

Number of Accidents


