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General Description

Coolflow MPG is a high purity material produced by the high temperature and pressure hydrolysis of propylene oxide (PO) 
and excess water. Coolflow MPG is a distilled product with a purity specification of 99.5% and available from Hydratech in 
5, 10, 20, 25, 205 and 1000 litre units. Coolflow MPG in its pure form is a colourless, water soluble, hygroscopic liquid 
with a slightly sweet odour and taste. It is viscous, especially at low temperatures has a low vapour pressure and low 
toxicity. Coolflow MPG is the base constituent of Coolflow NTP(FG) and is also used in other non-toxic Coolflow blends.

Properties

Common Name  Mono Propylene Glycol (MPG)

Chemical Name  1,2-Propanediol

Formula CH3-CH(OH)-CH2-OH; C3H8O2

Molecular Weight  76.10g/mol

CAS Number 57-55-6

EINICS Number 

Boiling Point at 1 Atms.  

Distillation Range at 1 Atms.  

Vapour Pressure at 20°C 

Freezing Point 

200-338-0

187.4°C (369.3°F) 

186 – 189°C

0.011kPa (0.08mmHg) 

Supercools

Pour Point  

Specific Gravity at 20°C  

Refractive Index at 20°C  

Specific Heat at 25°C 

Surface Tension at 25°C  

Flash Point (PMCC)  

Autoignition Temperature 

Thermal Conductivity at 25°C  

Electrical Conductivity at 25°C  

< -57°C (-71°F) 

1.038

1.4310 – 1.4330

2.51J/gK

36mN/m

104°C

371°C

0.2061W/mK

10µS/m

Heat of Formation 

Heat of Vaporisation at 25°C  

-422kJ/mol 

67kJ/mol



Applications

Coolflow MPG is used as a heat transfer fluid with antifreeze properties and forms the basis of various Coolflow 
formulations, including Coolflow NTP(FG). Coolflow NTP(FG) is specifically formulated to protect multi-metal refrigeration 
and geothermal heat recovery systems, where a low oral toxicity product is required. Coolflow MPG is also the base 
constituent of Solaris PGC, being a heat transfer fluid with high temperature corrosion, scale and biological inhibitors for use 
in solar heating systems. Coolflow MPG is not normally supplied for systems that might be subject to galvanic or oxidised 
corrosion.

Additional Information on MPG

Mono Propylene Glycol (MPG) is used worldwide. Technical grade MPG is primarily used in the production of polyester 
resins and solvent applications. Food or USP grade may be used as an additive in food products, pharmaceuticals, 
cosmetics and as a humectant to retain moisture in pet foods and tobacco.

USP MPG is used as the base constituent of Coolflow NTP(FG) on the basis that it may come in to contact with food 
products in the event of pipework failure. MPG is finding increasing favour within the HVAC industry as an alternative to 
Mono Ethylene Glycol (MEG) which is toxic. This document includes detailed information on the physical properties of USP 
MPG which should prove useful in the specification and maintenance of chiller, closed loop cooling and HVAC systems.

Cold Weather Protection

Solutions of USP MPG and water containing in excess of 35% MPG do not freeze solid, eliminating the concern over 
possible expansion and burst damage. Rather, the solution shows an increase in viscosity until flow ceases. Freezing point, 
solidification point and pour point data are indications of the protection provided.

Measurement of Freeze Protection

The degree of freeze protection of a water-MPG solution cannot be easily measured with a standard hydrometer as the 
density is very close to that of pure water. Instead a refractometer should be used. The refractive index is a function of the 
MPG concentration, so its use together with freezing point data will yield the minimum ambient temperature protection.

Heat Transfer Ability 

The physical properties which impact heat transfer rate include thermal conductivity and to a lesser extent, boiling point, 
vapour pressure, density, specific gravity, viscosity, heat expansion and specific heat.

Freezing Point 

As temperature is decreased, liquids undergo one of two distinct behaviours, true freezing which is crystallisation of the 
liquid and super-cooling which is characterised by an increase in viscosity to the point where the mixture will no longer flow.

Aqueous solutions of MPG over 35% concentration exhibit super-cooling behaviour and are safe from burst damage. As 
temperatures decline, aqueous solutions of MPG above 35% concentration become increasingly viscous, until flow ceases. 
However, complete crystallisation does not occur.

Aqueous solutions less than 35% glycol can solidify and are subject to expansion. The freezing point is defined as the 
temperature at which the first ice crystals appear in solution. Below this temperature a slushy solution exists which will still 
flow, albeit inefficiently. Freezing points of solutions containing in excess of 60% concentrations of MPG cannot be 
measured by the ASTM D-1177 method, because crystals do not form.



Viscosity & Pour Point 

Viscosity is a measure of the internal friction of a fluid or fluid mixture, and is an important property for estimating flow and 
heat transfer properties of the fluid. Viscosity is inversely related to temperature. The pour point is the lowest temperature 
at which a fluid will flow.

Boiling Point

The boiling point is the temperature at which the vapour pressure of a liquid in an open system is equal to the atmospheric 
pressure (or system pressure). MPG has a lower vapour pressure than water, therefore the boiling point of MPG is higher 
than that of water. Boiling point varies with system pressure. For example, as pressure is increased, as found in a 
pressurised cooling system, the boiling point of the solution will increase.

Cooling systems typically operate at pressures above atmospheric, primarily to increase the boiling point of the coolant 
mixture.

Density & Specific Gravity

Density is the weight to volume ratio of a substance and varies with temperature. Specific Gravity is the relative density of 
a fluid compared to that of water at a known temperature. Because SG varies with temperature, it is critical to note the 
temperature of aqueous MPG solution. Mixtures that are more dense than water will have an SG greater than 1. SG can be 
used to estimate the freezing point of antifreeze solutions, but it is important for the user to properly compensate for 
temperature.

Heat Expansion

Aqueous MPG solutions expand in volume as temperature increases. Aqueous MPG solutions expand more than water 
for a given temperature increase. This needs to be considered in cooling system design to avoid losing coolant during 
operation. 

Refractive Index

When light travels from one medium to another (eg. from air to MPG), it undergoes a change in velocity and direction. RI is 
an optical assessment of the capability of a substance to bend entering light streams, and it is a function of temperature and 
composition. Because RI is dependent on composition, it can be used to estimate the concentration of aqueous MPG 
solutions. 

Specific Heat of MPG

The quantity of heat needed to change a unit weight of a substance one degree in temperature is defined as Specific Heat. 
Specific heat is dependent on composition and temperature. 

Under identical conditions, liquids with higher specific heats transfer heat more efficiently because a liquid with a larger 
specific heat accepts more heat per unit weight. While the specific heat of water is approximately 1 over a wide range of 
temperatures, the specific heat of Coolflow MPG varies from 0.60 to 0.71cal/g-°C (0.60 to 0.71 Btu/Lb-°F) between 25°C 
(77°F) and 100°C (212°F). The addition of water to Coolflow MPG increases the specific heat of the solution and therefore 
the ability of the solution to transfer heat.



Thermal Conductivity

Thermal conductivity is a measure of heat transport through a material. It is relatively independent of pressure unless the 
critical point (where two phases have the exact same density) is approached. Typically, as molecular weight increases 
thermal conductivity decreases.

The thermal conductivity of MPG decreases with increasing temperature, as it does for most nonmetallic liquids. Water 
however follows a bell shaped curve over a temperature range of 26.7 – 276.7°C, with the thermal conductivity 
increasing from 26.7 – 126.7°C and decreasing thereafter.

Thermal conductivity is required to calculate the heat transfer rate. The heat transfer rate is also dependent on density, 
specific heat and viscosity. A high thermal conductivity leads to a high heat transfer rate, which is preferred.




