
Specifications

Refractive Index (RI) Scale ABBEMAT® HP ABBEMAT® WR

Range 1.32 - 1.56 nD 1.30 - 1.72 nD

Resolution 1 x 10-6 nD 1 x 10-6 nD

Accuracy 2 x 10-5 nD 4 x 10-5 nD

Brix Scale (ICUMSA 1974)

Range 0 - 100 % 0 - 100 %

Resolution 0.001 % 0.001 %

Accuracy 0.015 % 0.030 %

Automatic Temperature 
Compensation

selectable selectable

Other RI Derived Scales more than 20, continuously extending

User Defineable Scales linear, polynomial, formula (integrated formula parser)

Calibration One or two point calibration

Materials in Contact with Samples

Prism YAG (Yttrium Aluminium Garnet)

Sample mold Stainless steel

Seal Kalrez™

Sample Cover
Hinged flap with latch and exchangeable sample presser for attaching  
a flow cell

Measuring Principle
Critical angle of total reflection measured by shadowline detection with  
2048-element linear CCD array and digital data processing

Methods
Complies with ICUMSA, ASTM, SSDT, ISI, AOAC, OIML, JIS, DIN, CID 
methods

Light Source High performance LED lamp, average life time >100,000 h 

Wavelength 589.3 ±0.1 nm (sodium D) by wavelength-adjusted interference filter

Sample/Prism Temperature 
Control

Built-in solid state thermostat (Peltier), range 10 - 70 °C (ambient temperature 
10 - 40 °C), optional 10 - 110 °C, accuracy ±0.03 °C, stability ±0.002 °C

Speed of Thermostating
Approx. 20 seconds for cooling water from room temperature  
down to 20.00 °C

Temperature Control of Internal 
Refractometer Components

Peltier solid state thermostat keeps all internal refractometer components  
at a constant temperature

Mechanical Data Case Dimensions	 W x H x D	 Weight

Measuring Unit Stainless steel	 180 x 120 x 250 mm	 appr. 6 kg

Power Supply/Interface Unit Anodized aluminum	 135 x 80 x 220 mm	 appr. 2 kg

Interfaces RS-232C serial port for bidirectional communication with a PC

Operator Console Personal Computer (PC) required

Software
Set-up and operation in English, German, Russian, Spanish, Portugese, 
French, Polish, Dutch, other languages upon request 

Power Requirements
100 - 240 VAC +10 %/-15 %, 50/60 Hz, min. 10 W, max. 100 W, depending 
on sample temperature setting and ambient temperature 
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Automatic Refractometers
ABBEMAT®

Wide experience and state-of-the-art technology
The ABBEMAT® refractometers have gained a world-wide 
reputation for their high performance and accuracy. The new 
generation of instruments continues this tradition, utilizing 
the latest progress in opto-electronics and data processing 
technology.

Why measure the refractive index?
The refractive index of a pure material is a physical property 
and can be used to identify and characterize materials. The 
refractive index measurement is easy, fast, non-destructive and 
independent of viscosity. 
The refractive index of a dissolved substance in a solvent 
correlates with its concentration. Even quality control of multi-
compound mixtures of a given mixing ratio can be undertaken 
by means of a refractive index measurement. Therefore a wide 
range of scales as well as a wide range of QC applications can 
be derived from this measuring technology. 

Refractive Index 
Measuring Principle
The sample is in contact with the measuring prism 
and is irradiated by an LED. The critical angle of the 
total reflection at 589.3 nm sodium D wavelength is 
measured with a high-resolution sensor array. The 
refractive index (nD) is calculated from this value. 
To obtain highly accurate results, the sample and 
measuring prism are thermostatted precisely via Peltier 
technology.
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 A Wide Choice of Scales

Scale Designation Unit

1 Refractive Index nD

2 Brix % mas

3 Glucose % mas

4 Fructose % mas

5 Invert Sugar % mas

6 Honey Water Content % mas

7 °Oechsle Oe

8 °Klosterneuburg KMW

ZEISS (water=14.45) Z 14.45

10 ZEISS (water=15.00) Z 15.00

11 Butter Fat Content % mas

12 Butter Iodine No. IN

13 Milk Fat Content % mas

14 Salinity % mas

15 Antifreeze Glycol °C, °F

16 FSII - ASTM D 5006 % vol

17 Serum Proteine % vol

18 Serum Total Solids % vol

19 Urine Specific Gravity g/mL

20 Urine Total Solids % vol

21 Urine Osm. Pressure mosm/L

Every Sample Has a 
Refractive Index

In quality control and research work in numerous 
industries, knowledge of the refractive index is essential 
for identifying and characterizing samples. 

Anton Paar GmbH offers two models of ABBEMAT® 
refractometers to cover the whole range of laboratory 
applications. 

The ABBEMAT® HP is ideal for food, beverage and 
petrochemical industries, as well as for technical and 
medical applications. For substances of high refractive 
index such as flavors, fragrances, chemicals and 
pharmaceuticals the ABBEMAT® WR is recommended. 



                          

4	Refractive index resolution of 0.000001 nD
4	Accuracy of 0.00002 (ABBEMAT® HP) or 0.00004 nD 

(ABBEMAT® WR)
4	Maintenance-free
4	Superior measuring principle (reflection measurement), no 

influence of color and turbidity
4	Fast thermoelectric sample thermostatting 
4	Accurate temperature measurement (±0.03 °C) by PT-1000 

temperature sensor
4	Prism material is YAG (Yttrium-Aluminum-Garnet), close to 

diamond-hardness
4	Waterproof stainless steel housing resistant against most 

chemicals
4	Temperature-stabilized optical system, independent of 

measuring and ambient temperatures
4	LED light source, average life time of 100,000 h 
4	Optional accessories, e.g. flow cells for high sample 

throughput 
4	PC operated system allows application-relevant settings 

Typical Applications
4	Aircraft Industry: fuel icing inhibitors
4	Automobile Industry: antifreeze content in cooling 

water, accumulator testing
4	Beverage Industry: beer, wort, fruit juices, purees, 

carbonated drinks, coffee extract, lactic acid beverages, 
sugars, syrups	

4	Cosmetics Industry: cremes, beauty products, 
perfumes, vaseline, wax, detergents, emulsions, 
cleansers, shampoos, lotions 

4	Construction Materials: gypsum, concrete, silicone, 
additives for antifreeze, artificial aging 

4	Dairy Products: milk, butter
4	Food Industry: sauces, dressings, ketchup, soybean 

milk, canned syrups, soups, pickling juices, mustard, 
ketchup, mayonnaise, baby food, ice cream, starch 
hydrolysis products, glucose syrups and fructose 
syrups, jams, jellies, honey

4	Medical Testing: body and tissue fluids, secretions, 
extracts, protein solutions, drugs

4	Metal Working: cooling lubricants
4	Petrochemical Industry: oils, lubricants, waxes, 

greases, cutting oils, working oils, hardening oils
4	Sugar Industry: % Brix, % RDS, purity
4	Wine Growers: grape juice, must 

Features & Benefits
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