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2.3. SEM Imaging 

Plain portland cement concrete was cast into 50mm diameter x 100mm long cylinders using Mix 
#1 (w/c = 0.65).  Samples were cured in water for 33 d, allowed to dry in air for 3 days to 
evaporate form oil, pressure washed, further air dried for 51 d then cured in water for 7 d.  At 
this time XLP was applied to the samples which were slightly air dried on the surface, but fully 
saturated.  Coating was applied in two coats for sample XLP 1A (application rate of 0.11 l/m2) 
and 3 coats for XLP 2A (0.20 l/m2).  Following coating, samples, including Control samples 
were cured in 95% rh for 29d then allowed to air dry for 57 days in lab until SEM imaging.  See 
Section 2.1 for concrete mix designs and Section 2.2 for coating procedures. 

Table 3:  Sample Preparation History 

Procedure Date Age (d) Duration (d) 
casting 6/8/13 0 0

strip 7/8/13 1 1
cure in water 7/8/13 to 6/9/13 1-31 30 
lab air cure 6/9/13 tp 9/9/13 31-34 3 

pressure wash 9/9/13 34 0 
dry in lab air 9/9/13 to  30/10/13 34-85 51 

immerse in water 30/10/13 to 6/11/13 85-92 7 
XLP applied 6/11/13 92 0 

moist cure 95% 6/11/13 to 5/12/13 92-121 29 
lab air dried 5/12/13 to 1/31/14 121-178 57 

SEM imaging was completed on a Hitachi S300N VP-SEM with Tungsten hairpin filament 
source and variable pressure capability.  Samples were imaged at 20 kV following fresh 
splitting and immediate gold coating.  Three samples were imaged:  Sample XLP 1A and 2A 
and a control sample.  Images were obtained at a depth of 3mm from the sample surface for 
each sample as well as at a depth of 5 mm for sample 2A. 

Both the XLP treated samples showed evidence of a needle like growth of crystals in the pores.  
This was observed at both 3 and 5 mm in the XLP 2A sample and at 3 mm on the XLP 1A 
sample (the deeper depth was not examined).  In contrast no similar needle like growth was 
observed in the Control samples.  The crystal growth appeared to be relatively widespread and 
it was not necessary to “go looking” for the crystals.  Similarly, several areas on the Control 
sample were observed and no crystals of this type were observed. 
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Photo 1:  XLP 2A @ 1000x Photo 1:  XLP 2A @ 3000x 

Photo 1:  XLP 1A @ 1000x Photo 1:  XLP 1A @ 3000x 

Photo 1:  Control @ 1000x Photo 1:  Control @ 3000x 
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