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Glycerol Concentration – How to Speed up Quality Control?
Ms Norina Nolte, Anton Paar OptoTec

The ‘Glycerol Method’ used by Abbemat 
Refractometers to Determine Glycerol Content
To determine the content of aqueous glycerol solutions quickly and reliably, Abbemat 
refractometers from Anton Paar convert the refractive index into the corresponding 
glycerol content in %mas using a predefi ned method. This provides quick and reliable 
quality control of glycerol content in water. This predefi ned method is based on the 
correlation between the refractive index and the concentration of glycerol in g/100 g 
aqueous glycerol solution at 20°C (Figure 1).

Figure 1. Correlation of refractive index (nD) and mass fraction (%mas, g/100 g) of aqueous 
glycerol solution in the range of 0.0 g/100 g to 99.8 g/100 g aqueous glycerol solution. The 
refractive index correlates with the concentration of glycerol with an accuracy of up to ± 0.017 
g/100 g aqueous glycerol solution at 20°C when measured with the Abbemat refractometers 
from Anton Paar.

The method covers a measuring range from 0.0 g/100 g to 99.8 g/100 g aqueous glycerol 
solution and provides an accuracy of up to ± 0.017 g/100 g. The reproducibility and 
repeatability (up to 0.07 g/100 g) of this method has been thoroughly tested in Anton 
Paar’s laboratories.

Table 1. Specifi cations of the glycerol scale for Abbemat refractometers supplied by Anton Paar.

Range Accuracy Reproducibility and repeatability

0.0 g/100 g to 99.8 g/100 g up to ± 0.017 g/100 g up to ± 0.07 g/100 g

Features and Compliance 
Temperature is the most important external factor infl uencing refractive index 
measurements. To pave the way to reliable results, Anton Paar’s Abbemat refractometers 
are equipped with a built-in temperature control which ensures a stable and precise 
temperature. In addition, Anton Paar has developed the Abbemat T-Check which precisely 
calibrates and adjusts the surface temperature of the prism of the Abbemat refractometer.

If many samples need to be measured regularly, the Abbemat refractometers of the 
Performance Plus line can automate sample fi lling and measurement of up to 96 samples 
with an Xsample 122 sample changer.

Abbemat refractometers comply with national and international standards. The 
instrument’s software supports the requirements of the pharmaceutical industry, including 
21 CFR Part 11, GMP, GAMP 5, USP<1058> and international pharmacopoeias (e.g. Ph. 
Eur., USP, JP). For users in the pharmaceutical industry, Anton Paar’s Pharma Qualifi cation 
Package ensures quick integration into the workfl ow within a short period of time.

Figure 2. Anton Paar offers the Pharma Qualifi cation Package for the refractometers of the 
Abbemat series to minimise the time it takes to integrate the new Abbemat into the workfl ow.

Main applications and refractometric approach for quality control of glycerol

• Pharmaceutical / medical industry: glycerol serves as a moisturiser, lubricant and to
 improve the smoothness of the products. It is, for instance, an ingredient in cough 
 syrups, expectorants and mouthwashes.

• Cosmetics industry: in cosmetic products glycerol is applied as a humectant and to 
 improve the smoothness of products. It is added to skin and body care products as well 
 as toothpaste.

• Food industry: in food, glycerol is mostly used as a humectant, solvent, sweetener and to 
 improve the smoothness of the products. In addition to that, it functions as a fi ller in 
 low-fat products and as a thickening agent in liqueur.

• Chemical industry: glycerol is applied as an intermediate to produce nitroglycerin which 
 is an ingredient in explosives (e.g. dynamite) or used in medicines for heart insuffi ciency.

Glycerol is used as a raw material, in intermediates and in many fi nal products, for example in the pharmaceutical, cosmetics, food and chemical industries. Precise 
measurement of the glycerol content is essential to ensure the quality of the end products.

Refractometric measurements prove quicker and more effi cient than measurements using gas chromatography. A refractometer is an easy-to-use benchtop 
instrument which determines the refractive index, a parameter which is characteristic for every substance. According to the European Pharmacopoeia, the refractive 
index of anhydrous glycerol solutions has to be within the range from 1.470 to 1.475 nD at 20°C and 589 nm. To check the quality of glycerol solutions used as raw 
materials, for instance, a refractometer requires just a few drops of sample placed on the measuring prism. The built-in temperature control ensures measurement at 
the required temperature. Measuring results are available after 20 to 30 seconds. 

The refractive index is a reliable quality parameter for pure glycerol and mixtures. To check the content of aqueous glycerol solutions, modern refractometers may use 
a glycerol method, as described below. 
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Figure 3. Anton Paar refractometers are used throughout the whole workfl ow from raw 
materials to fi nal products.

Measuring Principle
The measuring principle of refractometers is based on a light refl ection measurement at 
the boundary between prism and sample. The advantages derived from this measuring 
principle are that it is non-destructive and requires only a few drops of sample. The 
infl uence of air bubbles in the sample, which may disturb the measurement, is minimised. 
Another method for glycerol determinations is gas chromatography. However, this method 
requires well-trained personnel, is more expensive and the measuring process takes more 
time compared to refractometric determinations.

Figure 4. Anton Paar’s Abbemat refractometers offer an easy, fast and precise determination of 
glycerol content.
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Conclusion
The automatic Abbemat refractometers from Anton Paar are used throughout the glycerol workfl ow, from the quality control of raw materials and intermediates to checks on fi nal products. 
They measure the refractive index as a quality parameter and have a predefi ned glycerol method which determines the glycerol content in g/100 g (%mas) with a high accuracy up to 
±0.017%mas. The use of these refractometers brings clear economic benefi ts in terms of time-saving and ensures a high quality of product.

New Powerful Refractometers Measure Accurately, Quickly and Easily
Reichert Technologies has announced the addition of two new refractometers to its line of analytical instruments: the AR9 Refractometer and the 
AR5 Refractometer. Accurate, reliable and tough enough for the most demanding applications, these new AR Series Refractometers measure a wide 
variety of fluids, ranging from sugar to pharmaceuticals, juices to engine coolant, and beer to chemicals.

The top-of-the-line AR9 refractometer is exceptionally precise with measurement accuracies of 0.00002 refractive index (RI) and 0.02% Brix. With a 
built-in Peltier thermostat, the AR9 controls the temperature at the sample interface to an exactness of 0.03°C. The AR9 is resilient and durable for 
exceptional performance in all applications. Backed by Reichert’s well-established reputation for leadership and innovation in the analytical instruments 
industry, the AR9 offers the edge for important research and development projects and the ability to provide the mandatory data needed in the most 
critically regulated industries. The AR9 features a YAG (Yttrium Aluminium Garnet) prism, the hardest prism available, guaranteeing precise performance 
and resilience for years. The Universal Display, a 7” colour touchscreen, is included with the purchase of the AR9 refractometer.

The economical AR5 refractometer includes Peltier temperature control, making sophisticated measuring technology available to users on a tight budget. The AR5 is precise, measuring refractive index and 
% Brix with results accurate to 0.0001 RI and 0.05% Brix. The AR5, which is the ideal instrument to perform routine measurements with standard scales, also can be configured for custom measurements. 
Its robust design resists surface damage caused by demanding applications. A sapphire prism ensures reliable operation and makes the AR5 a laboratory workhorse. High-end accuracy and a reasonable 
price give customers an exceptional advantage. The Universal Display can be purchased separately as an accessory for the AR5.

An intuitive touchscreen on the Universal Display saves time by easily allowing the user to program settings and change methods. Through the Universal Display, the Reichert AR9 or AR5 operating systems 
(OS) are able to connect to Reichert’s other new instruments creating powerful analytical systems that simultaneously measure refractive index, density, and optical rotation. 
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Polarimeter Family Ideal for Pharmaceuticals Analysis and Chemical Research
Analytik, leading suppliers of innovative analytical instrumentation, supply the Schmidt + Haensch’s market leading polarimeters and refractometers in the UK & Ireland.

Schmidt + Haensch’s automatic digital polarimeters, supplied by Analytik, are designed to characterise optically active substances in the most demanding quality 
control and research laboratories. Today, the focus is on the UniPol L, S&H’s entry level instrument, which offers full compliance with all industry bodies 
regarding polarimetry. It is a versatile instrument that uses the same technology as the advanced Unipol L1000 which is designed to meet the highly regulated 
markets of the pharmaceutical industry. The UniPol L still provides exceptional stability and value for the majority of applications.

The UniPol series of digital polarimeters differ from conventional, circle polarimeters by using an innovative ‘scanning’ measurement which derives the angle 
of rotation from a shift in waveforms observed by a detector. This in itself has a number of benefits; no optical encoder is required and therefore no moving 
parts, reducing complexity and cost. As the detector ‘scans’ the full 360 degree range, linearity is guaranteed and does not require regular calibration.

The key applications are found in the food and pharmaceutical industries while there are a growing number of applications in medicine and chemical research where the 
analysis of optically active substances is required.

As Product Specialist, James Anderson says, “The instrumentation from Schmidt & Haensch has proved extremely reliable and easy to use. We have users in both academic research and industry, each 
extremely happy with the utility of their system.” 
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