
705 UV Digester 

A distinct advance in 
sample preparation for the 
trace analysis of heavy 
metals with voltammetry/
polarography, AAS or ICP-
AES.



The digestion is half the work...
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... or more

No digestion, no information

This principle virtually always holds true when trace 
amounts of heavy metals have to be determined. At 
the very least in the development and validation of the 
analysis method, digestion operations with real and 
simulated matrices must be used to clarify whether 
the untreated sample provides representative results. 
This applies irrespective of whether you work with 
voltammetry/polarography, AAS or ICP-AES.

Digestion operations are usually specific to a particu-
lar combination of matrix and analysis method and are 
thus extremely diverse. Digestions are indispensable 
when the substance to be determined

Å is present as an insoluble compound,

Å is strongly adsorbed on a solid or fixed in a solid 
matrix,

Å forms part of a stable complex which is not respon-
sive to the analysis,

Å occurs together with organic compounds thatper-
sistently disturb the analysis or even render it im-
possible.

In the past few years, digestion operations have clearly 
increased in importance. One reason for this is that the 
demands made on the reliability of the analysis results 
are constantly increasing.

Digestion by means of UV photolysis

Natural waters as well as municipal and industrial 
wastewaters contain a variety of dissolved organic 
substances (DOM = Dissolved Organic Matter). UV 
photolysis is a method to eliminate low to moderate 
contents of these organic compounds, which often se-
verely disturb the trace analysis of heavy metals. But 
even samples with a relatively high concentration of 
organic matter can be digested by UV photolysis after 
dilution.

Digestion by UV photolysis is based on the photolytic 
generation of OH radicals, which in turn react with or-
ganic compounds and degrade them. Hydrogen per-
oxide is used as an initiator of the radical reaction. The 
radiant energy of the mercury lamp is converted to 
heat and this accelerates the digestion.

The following DIN standards describe the digestion 
by UV photolysis:

Å DIN 38 406 Part 16: çDetermination of 7 metals by 
means of voltammetryè,

Å DIN 38 406 Part 12: çDetermination of mercuryè [us-
ing AAS].

There are also numerous publications dealing with di-
gestion by UV photolysis.

Digestion with the 705 UV Digester

The 705 UV Digester is eminently suitable for matrices 
with a moderate concentration of organic matter, for 
example, natural surface waters. Owing to their low 
content in heavy metals, these samples are very sensi-
tive to contamination. The advantage of UV photolysis 
is that only little hydrogen peroxide has to be added 
and consequently the blank values can be kept very 
low. Moreover, minimal amounts of reagent also mean 
minimal environmental pollution and significant cost 
reductions.

In addition to the advantages due to the method, the 
705 UV Digester offers a series of further benefits:

Å 12 samples, arranged concentrically around the 
high-pressure lamp, are digested in a single run. In 
comparison with low-pressure lamps, which are im-
mersed directly in the sample, this method results 
in a more rational procedure and the sample is not 
contaminated by the lamp.

Å With the sample holder you handle 12 sample ves-
sels simultaneously.

Å The digestion requires practically no monitoring; 
you simply set the treatment time on the built-in time 
switch.

Å The samples are covered during the digestion and 
are thus protected against dust from the atmo-
sphere.

Å The novel combination of air and water cooling re-
sults in a low water consumption; the digestion tem-
perature can be varied over a wide range. The air 
circulation is virtually closed thus avoiding contami-
nation by the laboratory atmosphere.

Å Even at a digestion temperature of 90 ÁC, evapora-
tion losses as well as losses of volatile compounds 
are negligible.

Conclusion: The 705 UV Digester offers a wealth of ad-
vantages and simplifies digestion by UV photolysis.
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Application examples

Application range

The following types of samples are suitable for digestion with the 705 UV Digester:

Å ground water, Å lake water,
Å fruit juices, Å river water,
Å wine, Å municipal wastewater.
Å sea water,

If the samples contain suspended matter, they have to be filtered before the digestion. 

Digestions with the 705 UV Digester of a lake water sample and a sample of municipal wastewater are described 
here as examples.

Nickel in lake water

These samples contained a small proportion of solid 
matter; they were thus filtered (0.45 Õm microfilter) and 
then digested in the 705 UV Digester for 60 minutes at 
90 ÁC. Determination was via adsorption and subse-
quent reduction of the nickel dimethylglyoxime com-
plex (ADPCSV = Adsorption Differential Pulse Cathod-
ic Stripping Voltammetry). Without pretreatment, the 
sample shows practically no nickel peak and the sig-
nal enhancement caused by the standard addition is 
extremely low. After UV photolysis, on the other hand, 
easily evaluable peaks are obtained; a nickel content 
of 1.1 Ñ0.1 Õg/L results.

Copper in the inflow of a water treatment plant

This concerns a sample of municipal wastewater that 
had to be filtered (circular filter and 0.45 Õm microfilter) 
to remove the solid fraction. The samples were digest-
ed for 60 minutes at 90 ÁC in the 705 UV Digester. De-
termination was via DPASV (Differential Pulse Anodic 
Stripping Voltammetry). Whereas the voltammogram 
of the untreated sample shows interference peaks, 
that obtained after UV photolysis is completely free of 
these undesired phenomena. A copper content of 31 
Ñ2 Õg/L was determined.



4 Instruments for voltammetry and polarography

The most important features of the   
705 UV Digester 

Design of the instrument    
The 705 UV Digester comprises a wet part and a 
control unit. The wet part contains the UV lamp, 
the cooling equipment and the sample holder for 
12 samples. The control unit contains all controls 
needed for the operation including a time switch to 
set the irradiation time.

UV lamp      
High-pressure mercury lamp.   
Length: 10 cm.     
Power consumption: 500 watts.

Cooling      
Combined water-air cooling. The fan cools the sam-
ples by air circulation in a practically closed loop. 
The heated air then gives up its heat to water flowing 
through the aluminum cylinder. The cooling water 
flow is adjustable.

Digestion temperature     
Up to 90 ÁC, lower limit depends on the cooling wa-
ter temperature. Setting of the digestion tempera-
ture with flow valve for the cooling water.

Measurement of sample temperature   
With a mercury thermometer directly in one of the 
sample vessels.

Overheating protection     
The UV lamp switches off automatically if the sam-
ple chamber is overheated.

Sample vessels     
Material: quartz glass.   
Working volume: max. 12 mL per vessel.  
Dimensions: height 125 mm, diameter approx. 15 mm.

Stoppers for sample vessels    
PTFE with 25% carbon; act as cooling fingers and 
prevent contamination due to dust from the labora-
tory atmosphere.

Arrangement of the samples    
12 sample vessels are arranged concentrically 
around the high-pressure mercury lamp.

Sample holder      
Allows the simultaneous handling of 12 samples.

Ordering information, options 

Ordering information

2.705.0017 705 UV Digester for 50 Hz, 220...240 V

Digestion apparatus for the UV photolysis of water 
samples containing moderate amounts of organic 
matter. Comprises a control unit and a separate wet 
part with UV lamp, cooling device and holder for 12 
sample vessels. 

Including the following accessories:
12 x 6.2414.000 Sample vessels made of quartz 

glass
1 x 6.2041.040 Sample vessel holder
12 x 6.1446.100 Stoppers made of PTFE for the 

sample vessels
1 x 6.2401.010 Thermometer
1 x 6.1446.110 Stopper for the thermometer
1 x 6.2745.000 Protective shield of red polymethyl 

methacrylate
1 x 6.2804.030 UV lamp (high-pressure mercury 

lamp)
1 x 6.1801.120 Cooling water tubing of PVC, int. 

diam. = 4 mm, ext. diam. = 6 mm, 
length = 2 m

2.705.0016 705 UV Digester for 60 Hz,  
220...240 V

  Accessories as for 2.705.0017 UV 
Digester.

To operate the 705 UV Digester at power voltages of 
100, 110 or 117 V, a series transformer must be used.

Options

Additional equipment set comprising:
12 x 6.2414.000 Sample vessels made of quartz 

glass
1 x 6.2041.040 Sample vessel holder
12 x 6.1446.100 Stoppers made of PTFE for the 

sample vessels
Spare lamp

6.2804.030 UV lamp (high-pressure mercury 
lamp)
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