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Modified outdoor type 175W MV (mercury vapor) lamp 
consideration as possible germicidal UV-C source

proposition

Germicidal UV lamps are in very short supply and are very costly. 
Mercury discharge lamp spectra is determined greatly by lamp pressure. 

Low pressure lamps are used to efficiently produce UV-C germicidal wavelengths, 254nm being 
primary. 254Nm is the wavelength that will break the DNA of viruses (eyes and skin should not be 
exposed to it either). 
Medium pressure (consumer type 175W lamp) and high pressure (industrial source) offer increased 
longer wave (UV-B, UV-A, visible) emissions, and as the pressure increases, the emission lines also 
widen.

At some point, reabsorption (opacity?) reduces the 254nm germicidal wavelength.

The HBO 100 (a 100-watt high-pressure mercury plasma arc-discharge lamp) is a very popular 
mercury lamp for optical microscopy. 

Note that the HBO 100 is a very high pressure lamp, while the consumer 175W Philips lamp is medium
pressure lamp at 1-5 bar.

The chart shows the HBO-100 spectral peaks of 40-50% level at the 254-297 germicidal wavelengths 
below 300nm in this HIGH PRESSURE lamp. 



It may be assumed that the lower-pressure, consumer-type, 175W MV lamp (and other wattages of MV
lamp) also produces these wavelengths. While the overall fraction of energy contained in just the

germicidal range is small, it should still be effective if the lamp is of high power and left on longer. 

This would suggest setting up a table in one’s garage or unused room, placing incoming goods upon it, 
and using a modified consumer type 175W lamp, a medium-pressure device operating at 1-5 bar, in an 
attempt to destroy the novel coronavirus. A further improvement may be to arrange a UV-reflecting 
surface below a wire rack upon which goods are placed, or by some other method so that radiation may
be incident upon all sides of the objects.

As to the increase of longer wavelength emission and broadening of peaks, it is supported by  another 
reference. The figure shows the progression as pressure is increased. Only the first chart sows as low as
200nm, presumably because it is the “lighting” wavelengths that were of interest.



Figure: broadening of spectra with increasing pressure. 

Osram Sylvania does not show the 200-300nm germicidal radiation, but does say that the outer glass 
bulb (of the consumer type 400W MV lamp) blocks everything above 300nm.



The spectra from the lamps is supported by the references, partially quoted at the end of this document

It is not known if HID lamps produce UV-C. Probably not since they are mercury-free.

The author does not have a UV spectrometer and can not test the proposal for amount of germicidal 
wavelength output. References are included for others to research. Plenty can be found online.

Now, on to the fun and dangerous part. 

By the way, don’t do this, it’s for informational amusement only.
You need:
1. mercury vapor lamp socket, and ballast. This may be had as a self-install kit from home 
improvement stores. The lamp can be clear or with the white phosphor than gives it better ‘white’ color,
but clear is better for understanding what you are doing.
2. hammer and / or other tools
3. hand/eye/face protection. Glass may fly.

Look at the lamp, study it.

Familiarize self with the internal parts so you can understand not to break them!



Cover the lamp in newspaper or a disposable towel to reduce flying glass. 
Break the outer bulb by carefully tapping it with the hammer.
DO NOT break or damage the internal quartz tube, support wires or anything else. 
You only want the outer protective bulb removed. 
Remove it any way you see fit without destroying anything inside. 
These things are spot-welded, so don’t count on being able to resolder them because they won’t, and 
they run too hot for solder anyway.
Once the outer bulb is removed, you should have a full spectrum UV and visible light source. 
SOME MV lamps have a carbon-like ‘safety link’ designed to burn up (yes it will get hot and actually 
burn) when exposed to air a few minutes after energizing with a broken outer bulb. If this happens, just 
jumper it.

Obvious operating dangers:
UV radiation. Can burn the skin and damage the eyes, Think of cataracts. 
Look it up. This is not to be ignored foolishly.
No animal or person can be in the room with this when it’s on. May kill plants? Dunno 
look it up.
UV can also degrade plastics and painted colors, so only illuminate the things to be disinfected.
Yes you can go into the enclosed space, turn it on or off, and leave, but don’t look at the arc, just like 
you would never look at a welding arc.
The ballast makes high voltage, don’t touch any of the wire lamp supports or little items on them.
The quartz tube will be much, much hotter than a regular old light bulb.
Mount or hang it in clear space away from flammable items in the same way that you would not place a
regular lamp of the same wattage right near them. Saving the fixture will aid mounting the thing as you 
wish.
Without the outer bulb, supports will be weak. Best to mount so the assembly hangs straight down from
the socket.

Can’t stress the dangers enough. This is not an experiment for careless 
or stupid people, and not a toy. It’s all your responsibility. Just don’t do 
it unless you are sure of what you are doing, exactly.

References follow:
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From: http://zeiss-campus.magnet.fsu.edu/print/lightsources/mercuryarc-print.html

 
Fundamentals of Mercury Arc Lamps

Introduction
High pressure mercury vapor arc-discharge lamps range between 10 and 100 times brighter than 
incandescent lamps (such as the tungsten-halogen) and can provide intense illumination over selected 
wavelength bands throughout the visible spectral region when combined with the appropriate filters. 
These illumination sources are highly reliable, produce very high flux densities, and have historically 
been widely used in fluorescence microscopy. Classically referred to by the registered trademark as 
HBO lamps (H for Hg or mercury; B is the symbol for luminance; O for unforced cooling), a large 
number of fluorescent probes have been developed for this ubiquitous light source. First introduced as a
commercial product in the 1930s, many thousands of microscopes equipped with mercury arc lamp 
illuminators have been sold by the manufacturers over the past few decades. However, compared to 
traditional incandescent lamps, the significant increase in brightness afforded by mercury arc lamps is 
accompanied by the inconvenience of critical mechanical alignment, shorter lifetime, decreased 
temporal and spatial homogeneity, specialized lamphouse and power supply requirements, potential 
explosion hazards, and higher cost. Regardless of the pitfalls, the mercury arc lamp remains a 
workhorse in fluorescence microscopy and is still considered one of the best illumination sources, 
especially for low abundance (in effect, those that have sparse targets) or weak fluorophores whose 
excitation maxima coincide with the spectral lines emitted by the hot mercury plasma.

 

http://zeiss-campus.magnet.fsu.edu/index.html


The most popular mercury lamp for optical microscopy is the HBO 100 (a 100-watt high-pressure 
mercury plasma arc-discharge lamp), which has the highest radiance and mean luminance, due to its 
very small source size, of the commonly used lamps of any wattage. For the microscopist, the unique 
spectral content of the mercury arc light output (in effect, the spectral irradiance) is an important 
consideration when comparing various illumination sources. Only about a third of the output lies in the 
visible portion of the spectrum, the remainder being confined to the ultraviolet and infrared regions. 
Ultraviolet emission accounts for about half of the output of the mercury arc lamp, so great care must 
be taken to protect the eyes as well as living cells that are being illuminated with this source. The 
remainder of the mercury lamp output is dissipated as heat in the form of infrared radiation.

From: https://inis.iaea.org/collection/NCLCollectionStore/_Public/31/016/31016298.pdf

ADVANCES IN SPOT CURING TECHNOLOGY
Ruben Burga, P. Eng.MY0001397EFOS Inc., 2260 Argentia Road, Mississauga Ontario Canada L5N 
6H7Rubenb@efos.com http://www.efos.com

Spot curing technology is the process by which a spot of energy of a specificwavelength bandwidth and
irradiance is used to cause a coating, encapsulant oradhesive to change from a liquid to a solid state. 
The photochemical process is thesame used for UV curing varnishes, wood coatings, and UV paints but
the differencelies in the area of cure.As a brief review, the technology uses the ultraviolet (UV) and 
visiblespectrum emitted by vaporized mercury within a pressurized quartz envelope (seefigure 1 for a 
spectral output graph). These lamp assemblies are known as mercurylamp systems or UV-curing 
systems. In the wood coating and graphic arts industry,they are medium pressure mercury long arc 
lamps (linear curing systems) used toirradiate a large area with UV energy. For the rework of small 
areas in the coatingand encapsulation process, high pressure short arc lamps are used as a final step 
toprevent the scrap or expensive rework of material. They are also very commonlyfound in the 
electronics industry, hard disk drive industry and optoelectronic industryfor the bonding, sealing or 
encapsulation of small components and areas. 



From: https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-
science/mercury-vapor-lamp
ULTRAVIOLET LIGHT

F. Thompson, in Encyclopedia of Food Sciences and Nutrition (Second Edition), 2003

Lamp Type

Ultraviolet energy for disinfection is produced using mercury vapor lamps. These are similar in 
operation and appearance to a fluorescent lamp. Ultraviolet light is emitted as a current flows through 
vaporized mercury. A protective quartz sleeve, which is transparent to UV light, surrounds the lamp. 
Two types of UV lamp are available – low-pressure lamps and medium-pressure lamps.

Figure 3. Energy distribution of medium- (□) and low-pressure (■) UV lamps. Reproduced from 
Ultraviolet Light, Encyclopaedia of Food Science, Food Technology and Nutrition, Macrae R, 
Robinson RK and Sadler MJ (eds), 1993, Academic Press.

Low-pressure Lamps

For low flow rates and surface disinfection applications, low-pressure lamps are most often used. These
are highly efficient at producing UV energy but are limited to a relatively low UV output.

Medium-pressure Lamps

Medium-pressure lamps draw a much greater current than low-pressure lamps, leading to a rapid rise in
the mercury vapor pressure. This gives a typical diffuse medium-pressure UV spectrum (see Figure 3). 
Per unit area, the effective germicidal output of a medium-pressure lamp is much greater (up to 30 
times) than a low-pressure lamp, allowing high flow rates to be treated using fewer lamps. Medium-
pressure lamps are used for most industrial water and fluid disinfection systems owing to their greater 

https://www.sciencedirect.com/science/article/pii/B012227055X012189
https://www.sciencedirect.com/referencework/9780122270550


compactness and disinfection capability. Unlike low-pressure lamps, which only function efficiently 
within a limited temperature range, medium-pressure systems are temperature-independent, and 
therefore suitable for low-temperature and chilled-water applications.

From: https://www.rp-photonics.com/mercury_vapor_lamps.html

Mercury Vapor Lamps

Mercury vapor lamps are metal vapor lamps based on light emission from mercury (Hg) atoms.

Mercury (Hg) is the only elementary metal which has a substantial vapor pressure at room temperature.
Therefore, a lamp enclosing may in principle contain mercury only, but often there is also some starter 
gas like argon or xenon. The lamp can start with a relatively low vapor pressure, which subsequently 
(within a couple of minutes) increases due to the heating during operation, because more of the liquid 
mercury is evaporated.

Instead of liquid mercury, a mercury vapor lamp may contain an amalgam. When such a lamp is 
switched off, the mercury is largely bound in the amalgam, which implies that the toxic risk associated 
with breaking the lamp is reduced: one may collect the amalgam pieces before much of the mercury 
has evaporated.

Like most other types of metal vapor lamps, mercury vapor lamps need to be operated with a suitable 
electrical ballast for stabilizing the electric current.

See the article on metal vapor lamps for general properties of such lamps.

Low-pressure Mercury Vapor Lamps
In low-pressure lamps, the temperature rise is moderate, leading to a substantial, but not dramatic 
increase of mercury pressure during operation. The power density and the radiance of the emitted light 
are relatively low.

The emission of low-pressure mercury lamps exhibits a characteristic optical spectrum with 
pronounced spectral lines mostly in the visible and the ultraviolet spectral region, but partly also in the 
infrared. There is a substantial number of standard spectral lines of mercury, which can be produced 
with mercury-based spectral lamps; typical wavelengths are 184.5 nm, 253.7 nm, 365.4 nm, 404.7 nm, 
435.8 nm, 546.1 nm, 578.2 nm and 1014 nm.

Low-pressure mercury lamps are also used as relatively efficient sources of ultraviolet light for 
applications like UV curing, lithography, UV spectroscopy, solarium, ozone generation, water 
sterilization and other germicidal irradiation. A particularly high radiance is not required for such 
applications. For efficient UV generation, one of course requires a lamp glass with a high transmittance
in that spectral region.

For applications where only the visible lamp output is utilized (e.g. lighting), one often requires an 
absorbing UV filter for removing the ultraviolet light, which could otherwise e.g. be damaging for eyes
and the skin.

Further, in combination with a phosphor on the inner surface of the glass tube one can generate white 
light for illumination purposes (→ fluorescent lamps).

https://www.rp-photonics.com/fluorescent_lamps.html
https://www.rp-photonics.com/white_light.html
https://www.rp-photonics.com/white_light.html
https://www.rp-photonics.com/phosphors.html
https://www.rp-photonics.com/absorption.html
https://www.rp-photonics.com/transmittance.html
https://www.rp-photonics.com/spectroscopy.html
https://www.rp-photonics.com/ultraviolet_light.html
https://www.rp-photonics.com/wavelength.html
https://www.rp-photonics.com/spectral_lamps.html
https://www.rp-photonics.com/standard_spectral_lines.html
https://www.rp-photonics.com/infrared_light.html
https://www.rp-photonics.com/ultraviolet_light.html
https://www.rp-photonics.com/spectral_lines.html
https://www.rp-photonics.com/optical_spectrum.html
https://www.rp-photonics.com/radiance.html
https://www.rp-photonics.com/metal_vapor_lamps.html
https://www.rp-photonics.com/metal_vapor_lamps.html


High-pressure Mercury Vapor Lamps
High-pressure mercury vapor arc lamps (a type of high intensity discharge lamps) are operated with a 
pressure of the order of one atmosphere and with much increased power densities, so that more 
mercury is evaporated. The high density of the vapor allows for light emission with a much higher 
radiance.

In such lamps, there is also much stronger spectral broadening. The light emission does not only 
contain broadened lines, but also a substantial continuum.

High-pressure mercury lamps can be used as white light sources e.g. for lighting, but their color tone 
has a tendency towards the blue–green (a rather high color temperature), with a deficiency of the 
spectrum in the red region. The luminous efficacy is typically around 35 to 65 lm/W, which is 
substantially better than for incandescent lamps, but on the other hand substantially worse than what 
can be achieved with metal halide lamps, for example. The device lifetime can be thousands of hours 
(much longer than four incandescent lamps), but it depends substantially on the type of lamp.

High-pressure mercury lamps have mostly been used for high-power lighting applications and 
projection displays. Particularly for lighting, they are increasingly replaced by other types of lamps 
which reach a higher luminous efficacy and/or work with less mercury or no mercury at all. For 
example, metal halide lamps can now be produced which are much superior over traditional mercury 
lamps in terms of energy efficiency and color rendering, while the lamp lifetimes can still be very high.
Some of those lamps are mercury-free.

From: https://www.researchgate.net/figure/UV-spectra-of-250W-UV-high-pressure-mercury-
lamp-a-and-8W-black-light-lamp-b_fig5_258383991

https://www.rp-photonics.com/color_rendering_index.html
https://www.rp-photonics.com/metal_halide_lamps.html
https://www.rp-photonics.com/luminous_efficacy_and_efficiency.html
https://www.rp-photonics.com/metal_halide_lamps.html
https://www.rp-photonics.com/incandescent_lamps.html
https://www.rp-photonics.com/luminous_efficacy_and_efficiency.html
https://www.rp-photonics.com/color_temperature.html
https://www.rp-photonics.com/white_light_sources.html
https://www.rp-photonics.com/radiance.html
https://www.rp-photonics.com/high_intensity_discharge_lamps.html
https://www.rp-photonics.com/arc_lamps.html


From: http://www.lamptech.co.uk/Documents/M3%20Spectra.htm

The Effects of Mercury Vapour Pressure

The spectral power distribution of the mercury discharge depends to a very great extent on the pressure 
at which it is operating.  At low pressures the output is predominantly in the ultra-violet, but as pressure
increases self-absorption here results in the visible green, yellow and violet lines becoming relatively 
stronger.

Above about one atmosphere pressure, a very small amount of continuum radiation begins to enter the 
spectrum and this progressively increases in strength as pressure continues to rise.  It is only just visible
in the 10 atmosphere graph below as a continuous spectrum of very low intensity.  The addition of 
wavelengths other than the principal mercury lines by this method can significantly improve the colour 
rendering properties of the mercury discharge. 

At still higher pressures in the tens of atmospheres, line broadening occurs which further enhances 
colour rendering quality, but the strong peaks still give an overall greenish-blue cast to the mercury 
spectrum.  Continuum radiation can be seen to have significantly increased by this stage.  However 
once pressure enters the region of several hundred atmospheres, the peaks begin to decrease in intensity
and the light output gradually attains a more useful colour closer to white.

The spectral power distribution charts in Figure 6 illustrate the changes occurring in the visible part of 
the mercury spectrum at various pressures.  To put the significance of the ultra-violet radiation at low 
pressures into perspective though, the first chart is on a different scale to include the shorter 
wavelengths.



From: https://media.distributordatasolutions.com/Sylvania/v1/files/File_Technical_Document_-
_High_Intensity_Discharge_MERCURY_Lamps_69408.pdf

Osram Sylvania Engineering Bulletin SFA-HID-MEREB-0696 “High Intensity Discharge 
Mercury Vapor Lamps”

ILLUMINATION CHARACTERISTICS
Efficacy
High light output is one of the important advantages of mercury lamps. The initial efficacy (at 
100 hours operation) ranges from 30 to 60 lumens per watt, depending on the wattage and 
color of the lamp. This
does not include the ballast losses which should be a added to the lamp watts when 
comparison are made with
other light sources.
Spectral Energy Distribution
The spectrum of a mercury lamp contains strong lines in the ultraviolet and visible regions. 
The pressure in the
quartz arc tube is responsible to a large degree for the mercury lamp’s characteristic spectral 
energy distribution. The exact spectral distribution varies greatly with the pressure at which 
the arc tube operates. Standard HID mercury lamps operate at vapor pressures within the 
range of one to five atmospheres. At these pressures, the mercury spectrum consists of four 
principal wavelengths in the visible spectrum, 404.7, 435.8, 546.1, and 578.0 nanometers, 
and two in the ultraviolet at 334.2 and 365.0 nanometers. The quartz arc tube transmits all 
wavelengths, but the glass outer bulb cuts off practically all wavelengths below 300 
nanometers and passes only the near ultraviolet and the visible light.
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