
Literature Review 
As discussed at our October 17, 2014 MCC Research Committee meeting, a literature review 
was performed on previous studies that have been done on sealers and scaling.  A summary of 
this review is given below. 
 
De-icer and anti-icer chemicals (de-icing and anti-icing salts) such as NaCl, CaCl2, and MgCl2 
are regularly used on exterior flatwork to maintain safe driving conditions during the winter 
weather.  Other chemicals such as calcium magnesium acetate and urea are also used as de-icers 
or anti-icers to a lesser degree.  Darwin, et al., (2008), and Sutter, et al., (2008) reported that 
CaCl2 and MgCl2 can cause severe scaling, which not only damages the concrete surface, but 
also accelerates the ingress of deleterious agents (chlorides, sulphates, etc.) and increases the 
degree of saturation.  As Safiuddin, et al., (2011) reports, "Chlorides can penetrate the concrete 
cover more rapidly and carbon dioxide can more easily diffuse from the atmosphere, thus 
contributing to additional saturation and freeze-thaw degradation." 
 
As determined at our October 17 meeting, the research committee would like to explore the 
resistance of scaling through the use of penetrating sealers.  The two chosen sealers are:  8% 
siloxane and 40% silane.  As Safiuddin, et al., (2011) reports, "These sealers achieve a nominal 
penetration (typically 1 to 3 mm) into the concrete substrate.  By lining, but not blocking 
capillary pores, they produce hydrophobic reactions, which repel water and provide a high 
degree of breath-ability." 
 
The value of our study is that it is specific to late season placement and addresses the 
effectiveness of sealers with limited curing time. 
  



References 
 
Darwin, D., Browning, J. Gong, L. Hughes, S.R. (2008). Effects of Deicers on Concrete 
Deterioration. ACI Material Journal 105:622-627 
 
Hooton, R.D., Julio-Betancourt, G.A. (2005). Investigation of the Effects of Various Deicing 
Chemicals, Curing Methods, and Concrete Placement on Salt Scaling Resistance of Concrete 
Surface.  Final Report to Ready Mix Concrete Association of Ontario, University of Toronto, 
Ontario, Canada. 
 
Safiuddin, M.D., Soudki, K.A. (2011). Sealer and Coating Systems for the Protection of 
Concrete Bridge Structures.  International Journal of the Physical Sciences, Vol. 6 (37), pp. 
8188-8199, 31 December 2011. 
 
Sutter, L.L. (2008).  The Deleterious Chemical Effects on Concrete Deicing Solutions on 
Portland Cement Concrete.  Final Report No. SD2002-01, South Dakota Department of 
Transportation, Pierre, South Dakota, USA. 
 
Sutter, L.L., Van Dam, T.J., Peterson, K.R., Johnston, D.P. (2006).  Long-term Effects of 
Magnesium Chloride and Other Concentrated Salt Solutions on Pavement and Structural 
Portland Cement Concrete: Phase I Results. Trans. Res. Rec., 1979: 60-68. 
 
Sutter, L.L., Peterson, K., Julio-Betancourt, G., Hooton, D., Van Dam, T.J., Smith, K. (2008).  
The Deleterious Chemical Effects of Concentrated Deicing Solutions on Portland Cement 
Concrete – Implementation Guide.  Research Report No. SD2002-01-G, Michigan Technological 
University. 
 
Vruno, D.M. (2007). Establishing Optimum Mixture Proportions for Concrete Durability Using 
Recyclable By-Products, Sustainable Construction Materials and Technologies, International 
Conference on Sustainable Construction Materials and Technology Coventry, UK, pp. 243-255. 
 
Vruno, D.M., Ramerth, Michael J., (2012). Optimum Slab-on-Ground Concrete, Concrete 
International, Vol. 34, No. 7, pp. 40-45. 
 
 
 


