
CONCRETE CORROSION RESISTANCE 

     {ǳƭŦǳǊƛŎ ŎƻǊǊƻǎƛƻƴ ƻŦ ŎƻƴŎǊŜǘŜ ŎŀǳǎŜŘ ōȅ ǎǳƭŦǳǊǎΩ ƴŀǘǳǊŀƭ ŘŜǇƻǎƛǘǎ ƛǎ ƳƻǊŜ 

aggressive to the concrete than observed one at chemical facilities. The 

reason is the natural source of sulfurs has seasonal fluctuations of 

concentrations causing deeper penetration into the concrete structure. 

     Many observations proves the concrete decay begins from its cementi-

tious ǇŀǊǘΣ ǿƘŜǊŜ ǳƴƘȅŘǊŀǘŜŘ ŎŜƳŜƴǘ άƎǊŀƛƴǎέ  ŀǊŜ ǘƘŜ Ƴƻǎǘ ǳƴǎǘŀōƭŜ ǘƻ ŀƴȅ 

known aggressive mediums.   

      Even known remedy to use Portland cement with low C3A is effective on 

initial stage of concrete placement into sulfuric environment, when calcium 

aluminate hydrates with a sulfate salt from outside (a) with increase in 

volume by 220% (first reaction).  

      In meantime, exchange between calcium hydroxide and the sulfates 

results in a gypsum formation (c) with increase in volume by 120% (second 

reaction). That reaction is inevitable because  exchange of pairing ion-kathion 

charges is feasible even through the plastic (b) placed between soil (or water) 

and concrete.    

      Follow to the nature of concrete corrosion by both reactions developed 

and well proven complex admixture in a concrete mix KALMATRONÑ KF-A 

(a.k.a. K100Ñ A) as a dry powder or its liquid version K100Ñ.  Completed 

hydration of cement provides stable phase of cement rock with minimal 

ŎƘŜƳƛŎŀƭƭȅ ŀŎǘƛǾŜ ŀǊŜŀ όŎƻƳǇŀǊŜ άŘέ ŀƴŘ άŜέ) which eliminates or reduces 

concrete corroding.   

      It has been proved on a practice that structurally unified by KF-A cement 

rock has higher resistance to sulfur corrosion even than coarse aggregates, 

which appears as a honeycomb on a concrete surface (f)** after acid attack.   

 

* - www.shieldcrete.com > Unique Applications > button 13. 

** - www.shieldcrete.com > Unique Applications > button 5.  

Above and below are micro-structures 
of ordinary concrete and concrete with 
KF-A respectively. Taiwan.*  

That difference results in highly 
resistive cement rock when aggregate 

is eaten up by the acid. Australia.   

Disintegration of concrete by calcium sulpho-
aluminate increased in a volume by 220%.  

Cement rock transformed into a gypsum with 
exposure of fiberglass fibers used to enhance 
corrosion resistance in Nevada, USA.  

Gypsum formed onto the concrete surface.  
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     Another experiment provided in Nevada, USA where 

natural deposits of sulfurs  and alkalis has concentration 

from 5% to 7% causing tremendous loss to the concrete 

industry  (g). Concrete slabs with KF-A (L) and without (k) 

admixture were placed on a construction site for 90 days 

resulted in vivid effectiveness of KF-A application. 

     The most completed research was conducted by UTS, 

Australia where concrete resistance with KF-A to Sulfuric 

Acid (m) showed significant advantages of concrete 

resistance stability to 15% acid attack.  

    Largest request about corrosion resistant concrete 

comes from sewer repair companies annually patching 

failed repairs of the chambers and manholes, where 

acidic environment has pH of 2  causing aggregates 

exposure from crumbled cement rock like it shown on (n). 

Officially, the level of pH lower of 3 is a limitation for  any 

concrete application in sewer systems.  

    Application of SHIELDCRETE mix design with KF-A  

provides restoration of damaged concrete with increasing 

its inter repair durability by 2 times.  

     The longest known term is 14 years of at least 5 sewer 

stations repaired with KALMATRONÑ KF-A. 
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Concrete samples placed on a construction site 
where white residue is a Gypsum exposure. 

Control sample after 90 days on the field 
absorbed acidic moist resulted in deterio-
rated edges, corners and damaged surface. 

Trial sample with KF-A after 90 days has no 
absorption indication with clear edges . 




