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Theoretical boron and sodium contents 

The theoretical boron (BTh) and sodium (NaTh) content of gallic acid derivatives (GAD) and 

ellagic acid derivatives (EAD) was estimated according to the following calculation. Taking example of 

EAD. 

1. Estimation of m (EAD). 

It is worth remaining that EAD were prepared by reaction of EA and boric acid (BA) at 

pH = 9 in presence of sodium hydroxide (SH). EAD was then recovered by freeze-drying of the 

reaction solution. In such a case, the mass of recovered EAD should be equal the sum of the 

mass of the solid products used (EA, BA and SH).  

The mass of each solid product used can be calculated by multiplying its molar weight 

by its amount (given in Table 9 of the manuscript). Thus, 

m (EA) = 302.19 × 0.0005 = 0.151 g; 

m (BA) = 61.83 × 0.001 = 0.062 g; 

m (SH) = 39.99 × 0.001 = 0.040 g; 

m (EAD) = m (EA) + m (BA) + m (SH) = 0.253 g. 

2. Estimation of m (B) et m (Na) in EAD. 

The mass of boron (B) and sodium (Na) in EAD can be then calculated respectively by 

multiplying the proportion of element in BA and SH by the mass of BA and SH in EAD 

(calculated above). Thus,  

m (B) in EAD = 0.1748 × 0.062 = 0.011 g; 

m (Na) in EAD = 0.5748 × 0.040 = 0.023 g. 

3. Estimation of BTh et NaTh of EAD. 

The theoretical boron (BTh) and sodium (NaTh) contents of EAD can be finally calculated 

as a ratio of the mass of element in EAD (calculated above) to the mass of EAD (calculated 

above) respectively. To express the content in wt. %, the obtained values can be multiplied by 

100. Thus,  

BTh = 0.011 ÷ 0.253 × 100 = 4.35 wt. %; 

NaTh = 0.023 ÷ 0.253 × 100 = 9.09 wt. %. 

 

 

 

 


