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Figure 5. Image of RTA’s Process Monitor 
Set-Up screen showing peak selection for 
reactants and products.  
 

  
done here, the ratio of the two reactants after mixing could also be monitored.  Note that the biodiesel product exits the  
top of the reactor, while the glycerol by-product exits the bottom.  This is due to the fact that both products have 
significantly different densities and polarity (glycerol has a higher density and is highly polar. In fact, glycerol forms 
droplets that fall to the bottom of the reactor and looks very much like rain.   
 

 
 
Next, measurements were performed in the 
middle of the reactor (Figure 4).  For these 
measurements, RTA’s Process Controller 
software was used to monitor each of the 
reactants and products (Figure 5).  These 
continuous measurements allowed monitoring 
the effects of reactant flow rates and the 
column temperature on the product yield and 
energy efficiency (heat in).  This data will 
ultimately be used to optimize and control the 
reactor. 
 
Finally, the RamanPro analyzer was used to 
quantify the blending process.  Commercial 
Biodiesel is typically sold as B-5, B-20, B-50, or B-100, which represents 5, 20, 50 or 100% 
biodiesel in regular diesel 2.  Figure 6 shows the Raman spectra and calibration plot for this 
concentration series.  As can be seen the Raman spectral measurements can easily quantify 
the amount of biodiesel within 1%. 

 
 

Figure 3. Raman spectra collected at A) the inlet lines and B) the exit lines of the continuous feed reactor.  Condition as above. 

Figure 4. A) Photographs of A) 
the Continuous Reactor Fiber 
Probe inserted at top) and B) 
RTA’s RamanPro.   

Figure 6.  A) Raman spectra of 5, 20, 50 or 100% biodiesel in regular diesel 2.  B) 
Concentration plot of the 0,1,5,10, 20, 50 (repeated) and 100% biodiesel in diesel 2.   
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