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Measuring Intrinsic Viscosity with microVISC™ 

 

microVISC™: Intrinsic viscosity of standard 
Polystyrene/Toluene dilute solutions.  

Intrinsic viscosity is a measurement of a single solute 

molecule interaction with a solvent. Intrinsic viscosity is 

a powerful tool in determining molecular weight, 

structure and stability. Rheosense’s microVISC™ 

provides the accuracy and speed necessary to make 

intrinsic viscosity measurements easy!  

Objectives:  

 Rapid, accurate, and cost effective measurement of 

intrinsic viscosity using microVISC™ + TC™. 

 Demonstrate how microVISC™ + TC™ superior 

repeatability makes it ideal for intrinsic viscosity 

measurements. 

 

Polymers: 

Polystyrene (PS, Mw=552 kDa, PDI=1.03) polymer 

standards from Polymer Standard Service – USA 

dissolved in Toluene. 

 

Test Conditions: 

Temperature: 25°C 

Polymer concentrations (mg/ml): 1.328, 2.551, 3.753, 

5.098, 6.430 

Shear rate (1/s): 5,000 

Measurement Protocol: 

Loading… Measuring…  Cleaning… 

   

Load your sample into one of 

microVISC® disposable pipettes. 

Place it in the system and you are 

ready!  

Perform a quick automatic 

measurement or run at several 

shear rates using advanced mode. 

After testing or between insoluble 

samples run a pipette of 

appropriate solvent using cleaning 

mode. 

Simple! Precise! Convenient! 

BENEFITS OF microVISC™ + TC SOLUTION 

 

microVISC™ uses RheoSense’s Viscometer-Rheometer-on-

a-Chip (VROC®) technology to offer high accuracy and 

repeatability which makes them ideal for R&D and QC 

applications.  

Features include:  

 Accuracy: 2% of reading. 

 Repeatability: 0.5% of reading. 

 Small sample volume. 

 Shear Viscosity range: 0.2 – 20,000 mPa-s. 

 Shear Rate range: 1.7 -5,800 s-1 

 Temperature control: 18-50°C 

  

Figure 1. Summary of Huggins and Kraemer plot. 
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Measuring Intrinsic Viscosity with microVISC™ 

 

Experiments: 

 Measure viscosity of the solutions in the order of 

increasing concentration. 

 Cleaning is not necessary between compatible 

solutions.  

 All tests were performed at 25°C. Thermal equilibrium 

is reached within 3 minutes of sample loading.   

 

Experiment I 

In order to evaluate intrinsic viscosity, viscosities of the pure 

solvent and six solutions are measured using microVISC™. 

In this first experiment, a new disposable pipette is used 

for each solution. Results are summarized along with 

calculated parameters for Huggins and Kraemer equations 

in the Table 1. 

Huggins:  
𝜂𝑠𝑝

𝐶
= [𝜂] + 𝑘𝐻[𝜂]2𝐶         (1) 

Kraemer:  
ln 𝜂𝑟

𝐶
= [𝜂] − 𝑘𝐾[𝜂]2𝐶      (2)  

The Relative Standard Deviation (RSD) is calculated from 

the quadruplicate measurement for each solution. RSD is 

defined by the ratio of the standard deviation to the 

average.  RSD value of correlates to the repeatability: low  

RSD suggests high repeatability.  Typically 0.5% RSD is 

acceptable for the intrinsic viscosity measurement. High 

repeatability in dynamic viscosity measurements is 

essential for accurate characterization of intrinsic viscosity.  

 

In Figure 1 we have plotted the left hand side of Eqns. 

(1) and (2). The intercepts of the lines at the ordinate 

is the intrinsic viscosity, [𝜂] = 0.158 mL/mg.  

 

The molecular weight of a polymer can be calculated with 

the Mark-Houwink-Sakurada equation: 

[𝜂] = 𝐾𝑀𝑤
𝑎         (3) 

Table 2 presents molecular weight values calculated using 

K=1.34x10-5 and a=0.71 for polystyrene/toluene at 25°C [1].  

Experiment [𝛈] Ref. Mw Mw  

# ml/mg kDa kDa 

1 0.158 552 543 

2 0.151 552 509 

Our measurements demonstrate that: 

1. microVISC™+TC™ measures intrinsic viscosity accurately. 

2. The intrinsic viscosity measurement is rapid: testing six 

samples takes only 25 minutes including 3 minutes 

waiting for thermal equilibrium.  

Cleaning between samples and waiting for thermal 

equilibrium takes up a larger portion of operation time with 

other intrinsic viscosity measurement methods.  Cleaning 

between compatible samples is not required with 

microVISC™. 

Experiment II 

In this second experiment, a single pipette is used to 

measure the viscosities of the six solutions. The pipette is 

cleaned with toluene and dried after testing each sample.   

C 𝜼/𝜼𝒔 RSD 𝜼𝒔𝒑 𝜼𝒔𝒑/𝑪 𝐥𝐧 𝜼𝒓 /𝑪 

mg/ml -- % -- mL/mg mL/mg 

6.430 2.389 0.03 1.389 0.216 0.136 

5.098 2.035 0.26 1.035 0.203 0.139 

3.753 1.720 0.05 0.720 0.192 0.145 

2.551 1.465 0.12 0.465 0.182 0.150 

1.328 1.225 0.12 0.225 0.169 0.153 

Method (# of 

Samples) 

microVISC™ Glass Capillary 

Multi-point (6) 25 120 

Single point (2)  6 20 

Table 2. Intrinsic Viscosity and molecular weight results. 

 

Table 3. Measurement times estimates in minutes. 

 

Table 1. Summary of Huggins and Kraemer parameters 
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Measuring Intrinsic Viscosity with microVISC™ 

 

This method is more time consuming than that in 

experiment I.  However, this experiment was conducted to 

estimate the uncertainty in the intrinsic viscosity caused by 

variations in the dimensions of the pipettes. Manufacturing 

tolerances and swelling over time when exposed to a 

solvent such as toluene are identified as the main sources 

of uncertainty. Results of experiment II are shown in Figure 

2 together with those in experiment I. The calculated 

intrinsic viscosities and the respective molecular weights 

from the two experiments are compared in the Table 3. 

The variation in intrinsic viscosity between different 

experiments is only about 4 % of the average value.  

Deviations from the reference molecular weight are 1.6% 

for experiment I and 7.7% for experiment II.  

Conclusions:  

microVISC™ fast and simple operation and the accuracy of 

measurements present serious advantages and time savings 

over conventional viscometers:  

1. microVISC™ accurately measures intrinsic viscosities 

of polymer solutions with superior repeatability.   

2. Measurement is rapid. Intrinsic viscosity 

measurement time with microVISC™ is compared to 

the estimated operation time using manual glass 

capillary viscometer in Table 3.   

3. High return on investment by saving many 

man-hours.  

Contact Information 

If you have questions about this product or other 

applications, please contact us: 

Main office — 1 925 866 3801 

Information — info@rheosense.com 

Sales — sales@rheosense.com  

 

Figure 2. Comparison of intrinsic viscosity measurements 

in experiments I and II. 
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