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K-pron® does not generate heat when mixed into feed, contrary to the 
anhydrous form of potassium carbonate 
 

Potassium carbonate supplementation to dairy cows has several benefits. In the rumen, the buffering effect of 

carbonate helps to prevent a drop in pH which further supports microbial activity. Additional potassium (K) may also 

reduce the activity of specific bacterial species responsible for the production of intermediates of lipid biohydrogenation 

that causes a drop in milk fat production. At the metabolic level, increasing the dietary cation-anion difference (DCAD) 

by K supplementation helps to maintain the acid-base balance and related physiological and cell functions, which is 

essential during heat stress periods. 

 

Potassium carbonate can be supplemented to ruminants in the anhydrous (K2CO3) or sesquihydrate form such as  

K-pron® (K2CO3 • 1.5 H2O). As it is usually mixed into the fresh ration, questions may be raised regarding the stability 

of these two forms in the feed. 

 

 

What is the stability of the anhydrous and the sesquihydrate forms of potassium carbonate? 

 

 

The anhydrous form will naturally convert into the sesquihydrate 

form when relative humidity, expressed as the ratio between 

vapor partial pressure (mbar) and saturation vapor partial 

pressure (mbar) at a given temperature, is about 3%. In other 

words, in most conditions including when mixed in a silage-

based ration (Table 1), the anhydrous form of potassium 

carbonate will always undergo a hydration process. 

 

The sesquihydrate form of potassium carbonate, such as  

K-pron®, has an equilibrium relative humidity of approximately 

43% (Gaeini et al., 2019). Above this threshold, the 

sesquihydrate will slowly start to hydrate and turn into a K2CO3 

solution. 

 

 

 

 

Table 1:  Indicative yearly average relative humidity in different areas of the world 
(https://www.worlddata.info/) 

 %   % 

Europe - South 60  Asia - East 70 

Europe - North 70  Asia - South 60 

America - North 65  Africa 65 

America - South 80  Middle East 30 

America - Central 60    

  

Figure 1: Forms of potassium carbonate 
according to temperature and relative humidity 
(Adapted from Gaeini et al., 2019) 



 

Evonik Operations GmbH | AMINODairy® | July 2021 | Page 2 / 2 

 

 

 

 

 

 

 

What happens during the hydration of the anhydrous 

form of potassium carbonate?  
 

The reaction of anhydrous potassium carbonate with water is 

exothermic, which means that heat will be progressively 

produced. For instance, the temperature of a dairy ration  

(55 kg as fed; 45% DM) is expected to increase by close to  

0.5 °C when mixed with 150 g of anhydrous K2CO3. This rise 

of temperature already contributes to the lack of aerobic 

stability of silage, defined as “the number of hours that silage 

is exposed to air before a 2 °C increase in temperature above 

the ambient temperature” (Borreani and Tabacco, 2010). 

 

 

 

 

What happens during the hydration of K-pron®? 

 

K-pron® will remain stable as long as the relative humidity stays below 43%. Above this value, a very slow hydration 

process will happen, which does not change the final properties of the product. Hydration of most salts, such as  

K2CO3 • 1.5 H2O, requires energy (endothermic reaction), which means that the final feed will slightly cool down during 

the reaction. 

 

In summary, contrary to the anhydrous form of potassium carbonate, K-pron® will not generate heat when 

mixed in feed. 
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This information and any recommendations, technical or otherwise, are presented in good faith and believed to be 

correct as of the date prepared. Recipients of this information and recommendations must make their own 

determination as to its suitability for their purposes. In no event shall Evonik assume liability for damages or losses 

of any kind or nature that result from the use of or reliance upon this information and recommendations. EVONIK 

EXPRESSLY DISCLAIMS ANY REPRESENTATIONS AND WARRANTIES OF ANY KIND, WHETHER EXPRESS 

OR IMPLIED, AS TO THE ACCURACY, COMPLETENESS, NON-INFRINGEMENT, MERCHANTABILITY 

AND/OR FITNESS FOR A PARTICULAR PURPOSE (EVEN IF EVONIK IS AWARE OF SUCH PURPOSE) WITH 

RESPECT TO ANY INFORMATION AND RECOMMENDATIONS PROVIDED. Reference to any trade names 

used by other companies is neither a recommendation nor an endorsement of the corresponding product and does 

not imply that similar products could not be used. Evonik reserves the right to make any changes to the information 

and/or recommendations at any time, without prior or subsequent notice. 
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55 kg fresh dairy ration (55% water, 45% DM) 
supplemented with 150 g of anhydrous K2CO3: 

• Molecular weight of K2CO3 = 138.2 g/mol 

• Hydration energy of K2CO3 = 46.22 kJ/mol (Gaeini 
et al., 2019) = 334.4 kJ/kg 

• 150 g of K2CO3 = 50.2 kJ added 
Change in water temperature of the ration:  q = mcΔT, 
with 

• q = 50.2 kJ = 50,200 J 

• m = 55% water x 55 kg intake = 30 kg water = 
30,000 g water 

• c = specific heat capacity of water = 4.18 J/g/K 

• ΔT = 0.4 K 
→ If the initial temperature is 293.15 K (20 °C), the final 
temperature will be 293.55 K (20.4 °C). 
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DESCRIPTION 

K-pron® is a pure form of potassium carbonate hydrate 

with a minimum content of 47 % potassium (K). 

K-pron® delivers potassium, the principal intracellular 

cation of most tissues, in a highly concentrated form. 

Potassium maintains the osmotic potential within cells and 

is an active component of nerve impulse transmission. It is 

important for enzyme reactions in cellular metabolism and 

crucial in cardiac, skeletal and smooth muscle function. 

Potassium maintains kidney function and controls the 

excretion of urine and feces. In rations of early lactating 

dairy cows, the potassium balance is likely to be negative. 

The mineral is a component of the DCAD calculation 

(Dietary Cation-Anion Difference). Lactation diets can 

benefit from a more positive DCAD with increased feed 

intake and higher production what can easily be achieved 

by adding K-pron®. In conditions of heat stress, a higher 

level of potassium in the diet as well as a higher buffering 

capacity is indicated.  

FEEDING INSTRUCTIONS 

K-pron® is added to the diets of dairy cows according to 

the potassium content of the feeds relative to the 

requirements of the animals for potassium in the 

respective phase in lactation.  

SPECIFICATION 
 

Specified value  

Potassium Content 
(calculated*) 
 

47 % (min.) 

* from Total Alkalinity Assay 83 % (min.) 

APPEARANCE 

White crystals 

Bulk density: 1,200 kg/m3 ± 10 %                                  

Angle of repose: 35° ± 15 % 

Particle size distribution: max. 5 % > 1,400 µm 

                                        max. 5 % < 100 µm 

Solubility: max. 1,680 g/l water at 20 °C 

MOLECULAR DATA 

Molecular formula: K2CO3 * 1.5 H2O 

Molecular weight: 165.2 g/mol 

 

PRODUCTION 

K-pron® is manufactured by carbonation of potassium 

hydroxide solution.   

K-pron® is produced having safety and a high feed quality 

in mind. This is enabled by an implemented quality system 

with HACCP concept that conforms to feed hygienic 

requirements of the EU. Therefore, from the beginning, 

corresponding quality and safety is produced into K-pron®. 

TYPICAL VALUE 
 

Characteristic Value  

Potassium (K)   47 %  

DCAD value + 12,000 meq/kg  

 



Product Information  
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This information and all technical and other advice are based on Evonik’s present knowledge and experience. 

However, Evonik assumes no liability for such information or advice, including the extent to which such information 

or advice may relate to third party intellectual property rights. Evonik reserves the right to make any changes to 

information or advice at any time, without prior or subsequent notice. EVONIK DISCLAIMS ALL 

REPRESENTATIONS AND WARRANTIES, WHETHER EXPRESS OR IMPLIED, AND SHALL HAVE NO 

LIABILITY FOR, MERCHANTABILITY OF THE PRODUCT OR ITS FITNESS FOR A PARTICULAR PURPOSE 

(EVEN IF EVONIK IS AWARE OF SUCH PURPOSE), OR OTHERWISE. EVONIK SHALL NOT BE RESPONSIBLE 

FOR CONSEQUENTIAL, INDIRECT OR INCIDENTAL DAMAGES (INCLUDING LOSS OF PROFITS) OF ANY 

KIND. It is the customer’s sole responsibility to arrange for inspection and testing of all products by qualified 

experts. Reference to trade names used by other companies is neither a recommendation nor an endorsement of 

the corresponding product, and does not imply that similar products could not be used. 
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PROCESSING 

K-pron® can be included in mineral and compound 

feeds by common technical procedures. Its technical 

properties guarantee homogeneous mixability and 

stability against demixing. 

STORAGE AND STABILITY 

K-pron® should be kept in unopened original packaging 

in a cool and dry place, with no direct exposure to the 

sun. Storage conditions of 5 – 30 °C and 40 – 75 % rel. 

humidity are recommended. 

Under these conditions, its active content is guaranteed 

for 2 years from the first day of the month of 

manufacture. The manufacturing date is printed on the 

package. 

REGULATORY AFFAIRS 

25 kg net plastic / poly bag 

1,000 kg net bulk bag / FIBC 

Full bulk shipment 

CAS-No.: 6381-79-9 

Customs tariff number: 283640

According to the European Feed Law, K-pron® is listed 

in the catalogue of feed materials as potassium 

carbonate (11.5.3) and labeled correspondingly. 

In general potassium carbonate is globally well 

accepted as feed material. However, the individual 

registration status and covered species can be country 

specific. Please contact your Evonik expert for more 

information.   

K-pron® is not subject to dangerous goods regulations. 

SAFETY AND ENVIRONMENT 

K-pron® can be handled safely. However, in its pure 

form, it is classified as hazardous substance. Please 

consider the handling instruction of the safety data 

sheet. 

For additional information, please contact us 

directly. 

 


