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Particle pollution of our indoor environment
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= Causes declining public health with an estimated annual loss of more
than 2 million healthy life years within the EU

= Airborne particles in private homes can originate from e.qg. fire stoves,
cooking or candle burning

Asikainen et al. Environmental Health 2016, 15(Suppl 1):35



Every Dane annually consumes
nearly 6 kg of candles




Comprehensive survey
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Survey and Risk Assessment of Particle and Heavy Metal Emissions

from Candles, No. 157, April 2017

129 different candles identified

Report available here:
= https://goo.gl/uyc8zM

Ministry of Environment
and Food of Denmark
Environmental

Protection Agency



Wax types of 56 different brands
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» 100% pure stearin

= Not pure stearin

= Stearin

= Paraffin

» Paraffin/vegetable wax
Fully refined special wax

= Palm oil

= Beeswax

= Recycled candles

= Unknown
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32 white candles selected

nr 101 A9+L




Measurement setup
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EN15426 Analysis of nickel and lead content



Measurement equipment
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Scanning mobility particle sizer (SMPS)
= Particle Number (PN)

= Size distribution (PSD)
= Size range with nanoDMA: 4.4-166 nm

DustTrak — Particle Mass (PM)

21 minutes 30-60 minutes

Lighting and stable burning Measurement Putting out and background level




PN emission vs. wax type

Number concentration [#/cm?]
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Wax type
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Average size: 7 nm to 18 nm
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Particle conc. as function of particle diameter
Candle no. 100
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PM emissions vs. wax type

Mass concentration [mg/m?]
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Emissions in the room
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= Analysis of candles of stearin wax and paraffin wax
= 2 candles of same type burned simultaneously

= 2 measurement stations used — each ~1.5 m from the candles



PN emissions — room measurements
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Passive sampling
Lead: 2/32
Nickel:  3/32

Wax
Lead: 4/32
Nickel: 2/32

Wick
Lead: 26/32
Nickel: 9/32

Detection limits:
0,05 ug/filter and 0,05 mg/kg




Conclusions
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= Emission from stearin wax is measured to be a factor of 2
higher than the emission from paraffin

= The emission from a sooting candle can be 30-70 times
higher than the emission from a non-sooting candle

= Highest priority should be given to selecting candles that
burn with a steady and non-sooting flame

= Measured levels of lead and nickel are very low, thus
exposure levels of concern are not to be expected
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= 2016-2018

= Development of low-emission
candles by investigating new
types of wax and wicks
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