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T h e  S t o r y 

The micrometer sized beads of the 
Micronal® PCM latent heat storer can be 
easily incorporated into standard con-
struction materials like gypsum and cement 
where they continue performing their 
function as a heat buffer for several de-
cades. (Photos: Deutscher Zukunftspreis)

Summer, sun, sunshine – although much longed for throughout the winter months, 

they can soon become too much of a good thing when they arrive. Especially mod-

ern houses of lightweight construction and office complexes of steel and glass with 

a transparent frontage creating a greenhouse effect can turn into a sauna over-

night. One solution is offered by BASF with Micronal® PCM, a microencapsulated 

latent heat storer based on paraffin wax which – when integrated in construction 

materials – absorbs excess heat. The effectiveness of Micronal® PCM as a thermal 

buffer is due to the physical phenomena that occur when the wax changes from 

the solid to the liquid state. During this phase transition, a large amount of thermal 

energy – known as latent heat – is absorbed without the temperature of the materi-

al itself changing. This is the same effect which is so welcome on sweltering hot 

days when the ice cubes in a drink absorb large amounts of heat when melting, 

effectively keeping the drink cool for a long time (see Info Box).

Naturally, the temperatures in private homes and offices don’t have to be quite so 

icy, which is why BASF’s development experts chose high purity paraffin waxes 

instead of water as latent heat storers (also known as phase change materials or 

PCM), and optimized their melting point to suit the specific climatic requirements of 

buildings. The waxes contained in Micronal® PCM melt at 23 or 26 degrees Celsius 

depending on the application. On melting, they absorb large amounts of heat from 

the environment, thereby preventing the room temperature from rising further. At 

night, when the outside temperatures fall, the heat bound when the wax solidifies  

is released again and the heat storer is ready for a new summer’s day.

So much for the physical theory. But how can melting wax be safely integrated in 

practice into construction materials like wall plaster, mortar or gypsum boards?  

“Our solution is microencapsulation”, replies Marco Schmidt of BASF’s Dispersions 

& Pigments division. “We enclose microscopically small droplets of wax in a virtually 

indestructible acrylic polymer shell that withstands even drilling and sawing. The 

wax cannot leak out of this impenetrable capsule and the Micronal® PCM products 
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satisfy all the building and environmental regulations.” With a particle size of a few micro-

meters, the tiny capsules can be readily integrated either as a dispersion or powder into  

renders and mortar. Depending on the material, a Micronal® PCM content of 20 to 40 percent  

is possible.

The cooling effect of about 3 to 4 degrees Celsius achievable with the innovative Micronal® 

PCM products is almost equivalent to that provided by conventional air conditioning systems 

which are usually designed to create a temperature difference of 6 degrees Celsius. “This 

makes cooling units either completely superfluous, or at least they can be made much small-

er”, comments Dr. Peter Schossig of the Fraunhofer Institute for Solar Energy Systems (ISE) 

in Freiburg, with which BASF has been closely cooperating in developing PCM since 1999. 

Unlike air conditioners, Micronal® PCM is also completely maintenance free, emphasizes 

Schossig. The Fraunhofer researchers performed stress tests in which they subjected the 

material to about 10,000 melting and solidifying cycles to simulate a 30-year-period of con-

tinuous use. “These tests revealed no impairments of function or material”, adds Schossig. 

This corresponds to Quality Level A of the RAL Seal of Quality PCM.

In the last few years, Micronal® PCM has successfully made the transition from the laboratory 

into practical use. In sunny Freiburg, for example, not far from the ISE, the “Sonnenschiff” 

(Solar Ship), an innovative building complex with 6,500 square meters of commercial, office 

and residential units, was completed in 2005. In winter, thorough insulation and utilization of 

incident solar energy minimize the energy costs of the Sonnenschiff which requires hardly any 

heating. “Naturally, this type of construction also needs innovative solutions offering protec-

tion against too much sun in summer”, explains Sonnenschiff architect Rolf Disch. Besides 

the Venetian blinds that provide sunscreening, the PCM construction materials are an integral 

part of the building’s cooling concept. “In this way we can manage completely without energy 

intensive air conditioning.” This cuts energy costs and ultimately also reduces the output of 

carbon dioxide into the earth’s atmosphere as required by international climate protection 

agreements. This is how Micronal® PCM counteracts the greenhouse effect not only in build-

ings but also on a global level.
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Micronal® PCM – Thermal buffer for hot days

The solar energy incident on the house heats
the rooms up. From about 26C onwards, the
microencapsulated wax begins to melt and
absorbs the excess heat.

When the temperatures fall during the night,
the wax becomes solid again. The warmth 
that is then released can be removed from 
the room by ventilation.

Micronal® PCM beads can be easily incorporated 
into standard construction materials like gypsum, 
cement and wood fibers.

Encapsulated in a high strength acrylic polymer
shell, the wax still retains its heat buffer function
even after several decades.

Paraffin wax

Acrylic
polymer shell

i.e. Gypsum or cement
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T h e  P r o s p e c t sBASF produces Micronal® PCM at its main manufacturing center in Ludwigshafen. The 

company is the world’s leading manufacturer of microencapsulated latent heat storers. 

Several industrial partners offer PCM construction materials based on Micronal® PCM: 

Maxit clima®, for example, is a PCM gypsum plaster from Weber maxit for regulating 

indoor temperatures. The company H+H Deutschland has integrated BASF’s latent heat 

storer in aerated cement blocks. National Gypsum, USA, markets Micronal® PCM in the 

form of gypsum boards. Also available are clay construction boards from the Lebast  

company and cooling ceiling elements from Illkazell. Many more products are in the  

development pipeline.

The energy passport for buildings, which has been mandatory throughout Europe since 

2006, will further increase awareness of the high energy demand of traditional air con-

ditioning systems and provide further impetus for developing innovative cooling concepts 

incorporating PCM building materials. It assigns every house to an energy efficiency class 

and is intended to assist purchasers or tenants in choosing properties with the lowest 

possible additional costs but offering equivalent amenities.
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It’s the change that takes care of the heat 

Latent heat is what science calls the amount of energy required by a substance on  

passing from one phase to the next – for example from ice to water or from water to 

steam. Latent, because it is not apparent in the form of temperature differences. This  

is why a melting ice cube removes large amounts of heat from the surrounding liquid  

and keeps a long drink cool for a prolonged period even in summer. Because melting a 

kilogram of ice at 0 degree Celsius requires a whopping 330 kilojoules – the same 

amount of energy could heat the cold water to about 80 degrees Celsius. Evaporating 

water at 100 degrees Celsius into steam of the same temperature consumes even  

a lot more energy (about 2,200 kJ/kg).

The amount of stored energy and the temperature at which its phase transitions occur 

depend greatly on the material. In paraffin waxes – like those in Micronal® PCM – they 

are determined mainly by the length of the hydrocarbon molecule: while paraffin with  

a chain length of 16 carbon atoms melts at about 20 degrees Celsius, chains with  

18 carbon atoms need 28 degrees Celsius. Melting points between 6 and 60 degrees 

Celsius can therefore be selected by choosing a different chain length.

The principle of the latent heat storer also functions in reverse, as for example in hand 

warmers containing a sodium acetate solution. In this case, the heat liberated during 

solidification is released. Selective release of the stored energy is achieved by a physical 

trick: the high purity of the solution means it initially remains liquid even at temperatures 

well below the melting point. Crystallization is only induced when specifically required, 

and then heats the hand warmers to about 58 degrees Celsius for several hours. The 

pad containing the solidified salt can then be regenerated in a hot water bath.
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F u r t h e r  i n f o r m a t i o n  c a n  b e  f o u n d  a t :
http://www.micronal.de
http://www.ise.fraunhofer.de/welcome_english.html
http://www.deutscher-zukunftspreis.de


