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A Survey of Mercury Vapor Hazards in Hospitals
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@& The mercury hazard assvciated with the use of the Couller counter, the Van

Slyke apparatus, and Miller-Abbott and Cantor tubes was surveved in forty-
seven hospitals in the Comomonwealth of Pennsylvania, A commercial mercury vapor
detector was used in the survey, Mercury concentrations in excess of 0.1 mg/uw® were

detected in six hospitals.

Accidental spills and poor bousckeeping were the major

causes of bigh mercury concentrations. Hospital personnel were, in general, unawarc
of the health hazards of mercury vapor, Recommended precautions are given.

[ntroduction
DURH\'G THE PAST Jew years, the exist-
ence: of a possible mercury vapor hazard
in hospitais has been discussed informally at
meetings of governmental industrial hygien-
1sts. Representatives from various State Health
Departments have indicated an interest in
this rmatter. :

The literature Is rich In its trealment of
mercury and its compounds, Most are refer-
ences covering its many uses in industry.
There is hitlc mformdtu)n available regard-
ing the mercury vapor hazard in hospitals.®?
The few references which .do exist indicate
the definite existence of such a hazard in these
institutions, b

Last year in Pennsylvania an nuupahon.a]
health trainee made a tabulation and visual
inspection of possible occupational health haz-
ards in a number of hospitals. This was a
phase of the summer training program spon-
sored by the Department of Health. One of
the hazards indicated by this inspection was
the possibility of mereury vapor poisoning.

Our interest in this subject was aroused by
this report, and, after scveral hospital pathol-
ogists had shown an interest in ascertaining
the extent of the mercury vapor hazard in
their institutions, the decision ta conduct a
formnal study of the mercury vapor hazard
was made.

“several pieces of hospital apparatus.

It was considered advisable to conduct a
pilot study of several hospitals to determine
the degree of the mercury vapor hazard. The
results indicated the necessity for evaluating
the mercury hazard-in a Jarger number of in-
stitutions, Surveys were made in forty-seven
hospitals. Although this was not a state-wide
study, the hospitals chosen were a representa-
tive cross section of those in the state.

Source of Exposure

The mercury hazard arises from the use of
These
ate the Coulter counter, the Van Slyke appar.
atus, Miller-Abbatt and Cantor tubes, and the
reported breakage of several thousand ther-
MOMEers a year.

One of the principal sources of mercury
vapor in the lsboratory is the use of this sub-
stance in the Coulter counter, an apparatus
used in haspitals to count red and white blood
vells. The instrument works on the principle
that blood cells are poor electrical vonduclors
compared with saline solution and employs an
clectronic gating principle to perform the
aclual cell count,

A 09% solution of sodivm chloride s
prepared. To obtain a red cell count a greater
dilution is necessary and the white cells co not
interfere in the count.

A microscope Is a part of the counter. The
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TABLE L

Mercury Vapor Co

Number of

noentrationsg jo &t

sylvania Haspitals

Lovation Feadings
Wan Slyke spparains 2 IR R Nl NI 5 £.039 5.07
Ceoulier counter ] N.D, —D.08 D.0% 0.02
General azr a0 M.oEr, 07 g.08 (1
30 M., —0.32 g.10 5.17
I N.Fi =006 3040 NI

reflection of the paricles is regivtered on mn
antomatic counter.

T count the Bleod cells a simull
of the solution containing the blood is placed
i a thirmhle-like cup and placed in the center
of the stage. This solution envers an onfice
through a 70 > 100-micron disk aseriure and
conducts an electrical current between plati-
num electzodes,

Mercury 15 used 10 crenie a vacumnn and
allow the samiple to enter the electrode cham-
ber. During the process of placing the mer-
cury in the containers n cleaning
the Inslrument, & busy or nervous technician
miay spill quantities of this mwetal on to the
floor.

Another source of in haspitals
arises fromi the use of the Van Slyke blood
gas apparalus. This apparatus is used pri-

AmMount

as well ag

Imeras ry

marily to measure the carhon dioxide ronfent
of the blood. The gas is released from the
serumz by the zction of lactic or sulfuric arid.
Cne milliliter of the sample is placed in the
apparatus, and the acid iz added. Meroury is
used to bring the level of the #Huid in the
manometer to a convenient number on the
scale to measure the gag evolved., A madilica-
tion of this apparatus u
but enly 0.0% miilil
the sample.

The third major source of mercury vapor is
the use of the Cantor and Miller-Abboit
tubes, These tubes are used in the removal
or redoction of intestinal obstructions. They
are tubes with a balloon an one end. Mercure
is placed in the balloon o convey the tube
into the intestines.

in cleaning, filling, and use of Cuntor and

filler-Abbott tubes, the Van Sivke apparatus,
and the Couiter counter, considerable amounts

of mercury may be spilled. Sometimes ihese

ses the same prinaple,
iter of blood 1s needed for

in,‘}il"ill{iﬂ‘f‘?fﬁ are lﬁlﬁi}ﬁtﬂd 9T irnpf_‘é’\:‘imw ‘E‘Ya}’i
ta contain and collect spilled mercury and any
spillage can be canght and stored properly.
However, in many instances the mercury spils
o fhe Hoor and its decontamination s quite
diffieult

The laboratory is the most commoen offend-
er in these institutions. The Cantor and
Mitler-Albout tubes are wsuatly cleaned in the
central supply room. This survey was thers.
fore contfined to the laboralores and central
supply woon, and the sinks and waste recep-
tacies contained in these areas wore evaluated
for contarmmation ag part of the survey.

A Kruger wereury vapor meter Maodel 23
was usedl fo define ﬂw hazard. At the begin-
ning of each survey the Kruger instrument
wias plugeed into & convenient electrical out-
fet, and the mstrument was calibrated. The
i the outside

calibration was alwavs done
abmosphere or jnoan uncontammated area at
the hospital,
was taken to the
tests were besun. Readings for mercury vapor
weres faken on cach aide, i front of, and at
the rear of the hospital apparatus. The floor

Afier cahibraiion the instrument
nercury use arca and the

of the room, waste receptacles, sinks, and the

o
ar

shave water traps of the laboratory were

lhen scanned,
Findings of Survey

Fre onr evaluation prograin of forty-seven
hospieals, a total of 847 readings were vecord-
ed. About 30% of the hospitaly were without
mercury hazard; #hat i3, no concentrations of
mereury in excess of thi me/m® of air were
found. There were only six hospitals where
mercury concentrations n excess of (0.1 mg/m?®
of air were recorded.

Tata in Fable [ are wabulated from these

ax hosprtak, In the Vap Slvke area. 29 mer.
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cury vapor readings ranged from none de-
tected to 0.16 mg/m?® with a median concen-
tration of 0.09 and an average of 0.07. This
mercury vapor tesulted froni spillage during
manual use of the instrument, overflowing of
the reservoir, and clesning of mercury-con-
taminaled apparatus following usage.
Eighteen mevcury vapor readings were taken
in the Coulter counter areas; these ranged
from none detected w 005 mg/m® with a
median of 0.02 and an average of .02, The
lower readings were a result of less mercury
being used, since the apparatos is hasically
automatic. Many hospitals had the manufac-
turer of the instrument clean, adjust, and re-
supply the instrument with clean mercury,

The mercury vapor hazard in the general
alr was evaluated with 89 readings, The range
of these was from none detected to 0.71
mg/m?® with a median of 0.08 and an aver-
age of (L11. These measurements were at
breathing zone level near other laboratory
tables, instruments other than the Van Sivke
or the Coulter counter, in doorways, near
desks, and above sinks.

Thirty floor readings were recorded and
ranged from none detected to 0.32 mg/m?

with a median of 0.10 and an average of 0.12.

The higher readings were due to mercury

accumuiations in the cracks n the floor tile,

baseboard strips around the floor, and the
spread of wercury during mopping and clean-
ing.

Ounly six readings were recorded in the
ceniral supply room, ranging from nonc
detected to 0.06 mg/m® with a median of 0.0
and an average of 0.01.

The almost complete unawareness of hos-
pital laboratory personnel of the health haz-
ards involved 1n carcless handling and spillage
of mercury scemed significant.  As a conse-
quence there were many unnccessary expos-
ures 1o mercury vapor. It is incongruous that
people employed at tasks devoled to the re-
storation of health in others should be exposed
to the potential health hazard of mercury
poisoning.
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Recommended Precautions

1. Employees associated with mercury ex-
posure should be ingtructed in the health haz-
ards of mercury.

2. All mercury containers should be kept
closed when not in use.

3. Nonmetallic containers with tight-fitting
lids should be used for mercury-contaminated
articles.

4, The instruments should be provided
with a bhase of such design so as to cateh any
spiflage of mercury.

5. Every precaution should be exercised to
prevent spillage of mercury.

6. Droplets of mercury may be removed by
using a small-bore steel pipe connected with
rubber tubing to a vacuum pump,

7. A mercury absorbent such as HgX or
Howers of suifur together with a mercury
vacuum ¢leaner should aid in the cleaning
operation.

8. Quarterly urine mercury assays should
be made on potentially exposed personne,
All employees with over 0.3 mg of mercury
per liter of urine should be removed from ex-
pasure and medically evaluated. With a good
control program the value should he 0.1 mg
or less of mercury per liter of urine,

Summary

This study was undertaken to evaluate the
possible mercury vapor hazard in hospitals.
The laboratories in forty-seven hospitals were
monitored for mercury vapor. In only six of
the hospitals was a hazard from mercury
vapor found to be present. The findings in
these six hospitals emphasize the fact that a
possible mercury vapor hazard may be present.
In general, the busier the hospital laboratory,
the greater is the possibility of the existence
of a mercury vapor hazard.
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