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Elemental mercury exposure can result in significant toxicity. Source decontamination and remediation are often required after larger
elemental mercury exposures, but the details of these processes are infrequently reported. In the case described herein, a 64-year-old
woman and her husband were exposed to elemental mercury in their home after the husband purchased it online for the purpose of
recreational barometer calibration. After the mercury reportedly spilled during the calibration process, a vacuum cleaner was used to
decontaminate the affected surface; this led to extensive mercury contamination of the home. The couple was relocated from the
home while remediation occurred over the course of several weeks. Vacuum cleaning of an elemental mercury spill can lead to exten-
sive volatilization and recirculation of mercury vapor. For smaller mercury spills, careful removal of visible mercury beads by using an
eyedropper, cardboard, and masking tape is recommended. Larger spills require professional decontamination and remediation and
may necessitate involvement of governmental resources. Vacuum cleaning should not be used as an initial method of decontamina-
tion after elemental mercury exposure. Careful attention to source decontamination can reduce the emotional and financial costs as-
sociated with extensive remediation after elemental mercury exposure.
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INTRODUCTION

Elemental mercury is one of few metals that exist in a liquid
state at or near room temperature [1]. Due to the significant
morbidity associated with elemental mercury exposures, it is
necessary to limit unintentional exposures to this toxin. The
clinical characteristics of elemental mercury intoxication are
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well described in the medical literature, but the details of ap-
propriate decontamination and remediation of mercury-ex-
posed settings are less frequently reported. This report describes
a case of residential elementary mercury exposure, with an
emphasis on aspects of decontamination and remediation.

CASE REPORT

A 64-year-old woman underwent a urine mercury assay or-
dered by her primary care physician (PCP). The result of this
test, which was ordered for unknown reasons, was markedly
elevated (216 pg/g creatinine, range <4 ug/g creatinine). The
result was not reported to the local health department or ad-
dressed in the patient’s medical records until 3 years later, when
her new PCP reviewed the result and ordered a repeat 24-hour
urine assay. This test result was also abnormal (30 ug/L, range
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<20 pg/L), and the patient was referred to an outpatient medi-
cal toxicology clinic for further evaluation.

Upon toxicology clinic evaluation, the patient denied having
symptoms of mercury toxicity including tremors, myalgias,
paresthesias, or weakness. The physical examination was un-
remarkable. Laboratory testing was significant for proteinuria.

The patient was a retired human resources specialist. Her
hobbies included reading and exercising, although she stated
that she had not recently left her home for significant periods
of time due to the severe acute respiratory syndrome corona-
virus 2 (COVID-19) pandemic. She reported that her husband,
a retired naval engineer, was the likely source of her mercury
exposure, as he had a hobby of repairing barometers in the
basement of their home. The patient’s husband was also eval-
uated in the medical toxicology clinic after he was discovered
to have a 24-hour urine mercury concentration of 22 pg/L. He
reported that he had purchased elemental mercury from an
online source on multiple occasions and had the mercury
mailed to their home. The element arrived at their home pack-
aged in a glass vial; he poured it into glass barometers to cali-
brate them, using different workstations in the basement of
the home. He had spilled elemental mercury on occasion on
the unfinished concrete basement floor and had attempted to
clean it up using a traditional vacuum cleaner as well as a shop
vacuum.

Upon discovery of this information, the local health depart-
ment was contacted, and a hazardous materials response
team was dispatched to the residence for mercury vapor as-
sessment. Elevated mercury vapor concentrations were de-
tected throughout the home, with the highest levels noted in
the basement. The couple was evacuated from their home and
placed in temporary housing. Chelation with dimercaptosuc-
cinic acid was prescribed for both patients.

Remediation method

Vacuuming

Mercury Decontamination and Remediation

A private company performed mercury remediation of the
home. Many items in the home were confiscated and de-
stroyed due to mercury contamination, including the couple’s
wedding attire, former military uniforms, and basement furni-
ture. After several weeks of remediation, the home was de-
clared safe for occupancy, and the couple moved back in. Fol-
low-up 24-hour urine testing revealed decreasing mercury
concentrations, although proteinuria persisted for several
months after the conclusion of remediation.

Ethics Statement

Written consent for publication was obtained from the pa-
tients described in this report. Institutional review board ap-
proval was not required for publication of this case report.

DISCUSSION

This case report illustrates several challenges and concerns
related to elemental mercury exposures in residential settings,
including an uncommon exposure source, inadequate home
decontamination, a delayed or unrecognized diagnosis, and
the availability of elemental mercury from online purveyors.

Elemental mercury is 13.5 times as dense as water; small
volumes of mercury can contain large amounts of the element
and represent a health hazard to humans and animals [2]. Com-
mon sources of exposure to elemental mercury include ther-
mometers, older sphygmomanometers, and regulating devices
[3]. While barometers are well recognized as sources of elemen-
tal mercury, mercury toxicity from barometers is infrequently
reported [4-6]. Barometers can contain from 5 ounces to 6 pounds
of elemental mercury, making these devices potentially signif-
icant mercury exposure sources [7].

When spilled, elemental mercury forms small beads that

Details/Limitations

Enhances mercury vaporization

Results in contamination of vacuum motor housing, even if the collector bag is changed
Not recommended

Manual cleanup (use of cardboard, eyedropper, masking tape)
Ventilation

Sulfur/sulfide compounds

Can be used for small spills (less than 0.05 mL)

Includes turning thermostats to low settings to reduce the risk of additional heat-induced
vaporization

Stabilize and immobilize mercury compounds

Selenium-containing shampoos can be used for hair and body decontamination

Powdered sulfur can be used to absorb mercury

Professional remediation

Suggested for large spills (greater than 0.05 mL)
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penetrate easily into porous surfaces and pose significant chal-
lenges in terms of surface decontamination and remediation.
Potential residential remediation methods are presented in
Table 1. Vacuuming is often performed as an initial decontami-
nation measure; however, this practice is unsafe and highly
discouraged, as vacuuming enhances the vaporization of ele-
mental mercury. Additionally, vacuuming of elemental mercu-
ry leads to contamination of the vacuum motor housing, even
if the collector bag on the vacuum cleaner is emptied or changed;
this can result in recirculation of mercury vapor and ongoing
contamination after vacuum reuse [8]. Unfortunately, the haz-
ards associated with vacuum decontamination of residential
mercury spills remain poorly understood. In a survey of both
laypersons and medical personnel, 17 out of 70 respondents
indicated that they would use a vacuum cleaner to cleanup af-
ter a residential mercury spill [9]. In the case described here,
vacuuming of elemental mercury likely resulted in increased
contamination of the patients’ residence, leading to a pro-
longed remediation process.

After an elemental mercury spill, effective cleanup can limit
the extent of the remediation process. Small mercury spills
(generally described as less than or equal to the amount of
mercury in a fever thermometer, or 0.05 mL) on non-porous
surfaces can be cleaned by individuals through use of card-
board, an eyedropper, or masking tape [2]. Thorough ventila-
tion of the area should be performed, and vacuuming should
be avoided for several weeks [10]. As heat also enhances ele-
mental mercury volatilization, thermostats should be turned
to low settings in areas where spills have occurred. Individuals
should avoid walking through areas contaminated with ele-
mental mercury, as cross-contamination of other areas may
occur due to the presence of mercury beads on shoe soles.
Sulfur and sulfide compounds stabilize and immobilize mer-
cury, reducing the potential for toxicity [11]. Use of selenium
sulfide-containing shampoos can be used for dermal decon-
tamination of exposed individuals and pets [4]. Commercially
available powdered sulfur can also be used to absorb elemen-
tal mercury after a spill [2].

Larger mercury spills necessitate comprehensive evaluation
and often require specialized and professional remediation. In
the United States, the Environmental Protection Agency’s Na-
tional Response Center is available 24 hours a day to assist in
the evaluation of mercury spills involving more than 2 table-
spoons [12]. Remediation of large mercury spills is an expen-
sive endeavor; in the case described above, the costs of reme-
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diation alone (not including personal property losses) exceed-
ed US$200 000. Fortunately, and as happened in this case,
homeowner insurance policies often cover the costs associat-
ed with residential remediation efforts. The high costs associ-
ated with mercury remediation, in addition to the expenses
and inconvenience resulting from the relocation of affected
individuals during this process, substantiate the need for in-
creased knowledge about the use of appropriate decontami-
nation processes after elemental mercury exposure.

It is unfortunate that the female patient in this case had an
abnormally elevated urine mercury concentration that was
not addressed by her PCP for 3 years. Although the patient’s
reported history and hazardous materials response team find-
ings strongly suggest that barometer filling was the cause of
the elevated urinary mercury concentrations in the patient
and her husband, the lengthy delay between the initial labo-
ratory finding and the detection of mercury in the home raises
the question of whether another source of elemental mercury
could have contributed to the initial urine assay result. While
the identification of the initial exposure source may have been
affected by recall bias, it is reassuring that both patients’ urine
mercury concentrations decreased after the remediation of
their home was completed.

The male patient in this case reported that he purchased his
elemental mercury from an online retailer. In the United States,
elemental mercury can easily be purchased online, often from
science-themed vendors, with few restrictions on its sale and
transport. A review of Internet mercury retailers reveals that
one company’s website notes that mercury is “perfectly safe”
to use in a classroom setting, whereas another retailer provides
a link for powdered sulfur for the treatment of “small mercury
spills”. While the use of mercury is banned in some countries
outside of the United States, the element can be easily obtained
illegally through Internet purveyors [13]. An analysis of an In-
ternet-based auction website found that toxic products, in-
cluding mercury, were available for purchase from private re-
tailers, often in packaging that was not child-resistant [14]. The
easy availability of elemental mercury from online sources is
concerning, as individuals who purchase mercury online may
be unfamiliar with the recommended precautions for safe use
and cleanup of this product.

In conclusion, elemental mercury spills can result in exten-
sive contamination, necessitating prolonged and expensive
remediation. Use of safe decontamination processes, includ-
ing avoidance of vacuum cleaner use, use of thorough ventila-
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tion, and enhanced attention to prevention of cross-contami-
nation, can limit ongoing exposure and reduce the need for
extensive remediation after elemental mercury exposure. Both
laypersons and medical professionals should be aware of the
techniques involved in the cleanup of elemental mercury
spills, to limit unnecessary exposures and reduce the emotion-
al and financial costs of remediation.
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