
 

 
Viscosity of formic acid with the VROC initium 
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  Summary: This application note presents viscosity data for formic acid measured with the fully 

automatic VROC® Initium.  The data illustrates both the precision (<0.5% RSD) and the 
flexibility of the testing platform with respect to sample composition.   

Introduction  
 
The many benefits of the fully automated VROC® Initium have been illustrated repeatedly with aqueous 
based samples.  However, both the cleaning protocol and the solvents can be customized to accommodate 
a broader range of samples.  This is particularly appealing when measuring more hazardous substances since 
hands-on user engagement is minimal with the automatic viscometer.  To address a customer need, protocols 
were developed to test formic acid based samples for an industrial application involving polyamides.   
  
Experiment 
 
The viscosity of ACS reagent grade (88-91%) formic acid obtained from Sigma-Aldrich was measured 
with the automated VROC® Initium.  The standard cleaning protocol was modified to include formic 
acid as both the primary and secondary solvent with heptane as the drying enhancer.  The values 
presented were measured at a fixed flow rate of 1000 µL/min, which corresponded to a shear rate of 
19,550 sec-1.  A B05 flow channel (depth = 50 µm, Pmax = 40kPa) was used and the temperature was 
maintained at 25°C.  The loaded volume was 80 µL with the sample retrieval feature activated.   
 
Viscosity Data 
 
The viscosity data for formic acid is presented in Figure 1.  Eleven measurements were automatically 
performed with the 80 µL sample.  The overall average viscosity was 1.59 cP with a relative standard 
deviation of 0.31%.  Although values reported in the literature vary substantially due to differences in 
water content, the viscosity of formic (methanoic) acid listed in the CRC Handbook of Chemistry and 
Physics (2004) is 1.61 cP, which is consistent with the results presented here.   
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Figure 1:  Viscosity versus measurement number for formic acid (88-91 %) at 25°C.  The overall average 
viscosity (ηavg), standard deviation (std dev), and relative standard deviation (RSD) are also included.   
 
 Measurement Tip 

The VROC initium has advanced operating software that allows users to create custom measurement 
protocols.  When working with low viscosity fluids, it is often beneficial to prime the dry flow channel at a 
low volumetric flow rate (e.g. 5 – 10 µl/min).  This can eliminate the formation of air bubbles as the fluid 
exits the test syringe to fill the dry connecting tubing and flow channel.  The remainder of the test 
segments can then be programmed at higher rates, up to 1000 µl/min, which are more appropriate for 
low viscosity samples.  This measurement protocol can significantly reduce the relative standard deviation.    

 
Concluding Remarks 
 
The VROC® Initium is a flexible automated testing platform for viscosity measurements.  Minimal user 
engagement is an advantage when testing more hazardous materials and the small volume requirement 
reduces waste.  Contact us today to learn how cleaning and measurement protocols can be customized to 
serve your needs.   
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If this note is helpful, please let us know!  If you have questions or need more information about this 
product or other applications, please contact us: 

Main Office — 1 925 866 3801 

Sales – Sales@RheoSense.com  

Information — info@RheoSense.com 
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ηavg = 1.59 cP
std dev = 0.005 cP
RSD = 0.31 %
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