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Water vapour transmission 
rate 

Sealant sheet 
(thickness = 2 mm) 

WVTR = (5,2 ± 1,2) (g H2O) · m-2 · d-1 

Gas permeation rate Sealant sheet 
(thickness = 2 mm) 

GPR =  (2,5 ± 0,5) g · m-² · d-1 

Comments   

Name / Signature   

Figure 2 . Example of sealant test report 

6 Requirements for desiccants in bulk 

6.1 General 

Desiccants in bulk have to provide enough available water adsorption capacity (AWAC) to ensure that no 
condensation in the IGU occurs under the given level of moisture penetration across the edge seal.  

The supplier of desiccant shall clearly demonstrate the conformity with the declared by having the test 
report(s) issued in accordance with clause 6.5. Chemically identical compositions (with e.g. different physical 
shape) can be grouped in families. 

The required test reports shall contain test results for performance characteristics as specified in clause 6.3. 
together with physicochemical characterization test results as specified in clause 6.2. providing the traceability 
of the declared performance characteristics. 

The supplier of desiccant in bulk shall also clearly demonstrate the compliance with additional requirements 
as specified in clause 6.4. by having a test report in accordance with EN 1279-2:2014. 

6.2 Physicochemical characterization of desiccants in bulk 

6.2.1 X-ray Fluorescence Spectroscopy (XRF)  

Manufacturer of desiccants in bulk shall provide characterization by X-ray fluorescence (XRF) spectrum. 

6.2.2 X-ray Diffraction (XRD) 

Manufacturer of desiccants in bulk shall provide characterization with X-ray diffraction (XRD) spectrum. 

6.2.3 Bulk density 

Desiccants in bulk shall be characterized with bulk density value measured in accordance with Annex E. 

6.2.4 Available Water Adsorption Capacity (AWAC) 

AWAC shall be determined in accordance with Annex E. 

6.2.5 Correlation between ∆T, available water adsorption capacity (AWAC) and lo ss on ignition (LOI) 

The desiccant supplier shall provide on request a correlation curve which indicates for an identified type of 
desiccant which ∆T reading in the ∆T determination in accordance with EN 1279-6:2014, Annex H indicates 
the AWAC and LOI. 

Correlation curve for ∆T vs AWAC together with correlation curve for ∆T vs LOI or, alternatively, AWAC vs LOI 
and a target value of minimum required ∆T for production control shall be measured by the desiccant 
manufacturer and provided to the IGU manufacturer. 

EXAMPLE Typical correlation curves are given in Figure 3. 
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      Figure 3. Example of correlation for ∆T vs AWAC and AWAC vs LOI 

NOTE 1 With this method AWAC of a desiccant at low relative humidity, i.e., (9 ± 2) % r.h. and (23 ± 3) °C, is 
measured. At the given relative humidity the dew point is low enough to avoid condensation in IGU at low temperatures. 

NOTE 2 This method allows a calculation of the Overall Water Adsorption Capacity (TC) of desiccant. The achieved 
value is a combination of AWAC and LOI at 540°C as defined in Annex E. 

NOTE 3 These correlation curves and ∆T values are specific to certain desiccant types and shall not be used for 
performance comparison of different desiccants. 

6.3 Performance requirements 

6.3.1 Loss on Ignition (LOI at 540°C) 

LOI at 540°C determined in accordance with Annex E shall not exceed the upper limit value of 1,7 % by 
weight when supplied to IGU manufacturer. 

NOTE 1 LOI is the loss of weight of a desiccant sample after exposure in air at 540°C. At this temperature the 
crystalline structure remains unchanged and no possible decomposition of binders occurs. The value reflects the 
reversible evaporated amount of water. See Annex E. 

NOTE 2 Lower LOI limit value is set as a performance requirement of the component to provide IGU manufacturer with 
a safety margin. For IGU production control the upper limit value 3,0 wt % is set in accordance with EN 1279-6:2014, 
Annex B. 

6.3.2 Gas desorption 

Desiccant supplied to the IGU manufacturer shall have a gas desorption less than 0,3 ml/g when measured in 
accordance with Annex E. 

6.4 Additional requirements  

Moisture penetration test report in accordance with EN 1279-2:2014 for the reference desiccant shall be 
available on request. The quantity of desiccant used for testing shall be given in the report. 

6.5 Report for desiccants in bulk 

The test report shall provide detailed information on performed tests including the physicochemical 
characterization (see Figure 4 as an example). 

Name of the test house, its address and logo 
Report No ………………………..    Date ……………………. 

Insulating glass units - Desiccant (in bulk) proper ties 
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Client Name: ……………………………………………………………………………. 
 

 Legal Address: ……………………………………………………………………………. 

Manufacturer Name: ……………………………………………………………………………. 

 Plant Address: ……………………………………………………………………………. 

Constituent / insert Function: 
(e.g. desiccant in bulk) 

……………………………………………………………………………. 

 Trade name: ……………………………………………………………………………. 

 Bead size: ……………………………………………………………………………. 

 Batch number: ……………………………………………………………………………. 

Results in accordance with EN 1279-4:2014 
Physicochemical characterization (EN 1279-4:2014, cla use 6.2) 
X-ray Fluorescence 
Spectroscopy (XRF) 

Al2O3, SiO2, Na2O3, K2O, CaO, MgO 

X-ray Diffraction (XRD) 

 
Bulk density D = (748 ± 23) g / litre 

Water induced temperature 
increase (∆T) 

∆T = (41 ± 2) °C 

Available Water Adsorption 
Capacity (AWAC) 

AWAC = (16,1 ± 0,5) % by weight 

Performance requirements (EN 1279-4:2014, clause 6.3)  
Loss on Ignition (LOI at 
540°C) 

Pass (LOI  = 2,6 % by weight) 

Gas desorption Pass (Vgas = 0,23 ml /g) 

Comments  

Name / Signature  

Figure 4  Example of test report for desiccant in b ulk 

7 Requirements for polymeric matrix incorporating d esiccant 

7.1 General 

Polymeric matrix incorporating desiccants have to provide enough capacity to ensure that no condensation in 
IGU occurs under the given level of moisture penetration across the edge seal. In case if there is no spacer 
and no inner seal components, polymeric matrix incorporating desiccants shall fulfil the relevant requirements 
set in this standard for spacers and inner sealants respectively. 

Supplier of polymeric matrix incorporating desiccants shall clearly demonstrate the conformity with the 
declared characteristics and the additional requirements by having the test report(s) issued in accordance with 
clause 7.4. 

The required test reports shall contain test results for characteristics specified in clause 7.2. assuring the 
traceability of the declared characteristics. 

The supplier of polymeric matrix incorporating desiccant shall also clearly demonstrate the compliance with 
additional requirements as specified in clause 6.4. by having test reports in accordance with EN 1279-2:2014 
and, where relevant, with EN 1279-3:2014. 



prEN 1279-4:2014 (E) 

40 

Annex E  
(normative) 

 
Test methods for desiccants in bulk 

E.1 Determination of loss on ignition (LOI at 540°C ) 

E.1.1 Principle  

Loss on ignition is the loss of weight of a desiccant sample under exposure to 540°C. At this temperature level 
the crystalline structure remains unchanged and no possible decomposition of binders occurs. The value 
reflects the reversible evaporated amount of water. The value shall be given in % weight loss per residual 
weight. 

E.1.2 Material and apparatus 

The following materials and apparatus shall be used: 

a) Furnace capable to maintain temperature (540 ± 10) °C, with no ventilation 

b) Crucible tongs 

c) Heat resistant protective gloves 

d) Crucible, porcelain or similar with lid 

e) Desiccator  approx. 5,8 l volume 

NOTE: Further recommendations are made regarding of samples in desiccator are given for following dimensions: 
for desiccator DN 200: Ø 270 mm; height 202 mm) perforated plate DN 200 lid with plug (NS24/29) 
for crucibles:  height 56 mm; at the top Ø 70 mm; Volume: 150 ml  

f) Desiccator filled with 0,8 l to 1,0 l highly active molecular sieve 

g) Analytical balance (readability ± 0,1 mg) 

E.1.3 Procedure 

Weigh empty crucible and record the weight (m0). 

Decant the sample into the crucible. Weigh quickly the crucible with sample and record the weight (m2). The 
sample size in the crucible should not exceed 80g to ensure a proper handling. Close up the crucible with the 
lid. 

Remove the lid and place the crucible in the preheated furnace at (540 ± 10) °C; for at least 2 hours. Remove 
the crucible from the furnace and place it directly into the desiccator, close up with the crucible lid and close 
the desiccator immediately with open plug to allow the hot air to escape for one minute and then close the 
plug. Maximum three crucibles can be stored simultaneously in one desiccator. 

Let the crucible cool down, decompress the desiccators by opening the plug directly before weighing, remove 
the crucible with the lid immediately. 

NOTE The time to cool down the samples to RT depends on the amount of desiccant, i.e., approximately 60 minutes 
for desiccant sample 5 g to 40 g and approximately 75 minutes for desiccant sample 60 g to 80 g. 
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Remove the lid not until the crucible is placed in the weighing room on the balance plate. Weigh the crucible 
plus sample after loss on ignition (LOI at 540°C) and record the weight (m1). 

E.1.4 Calculation of LOI at 540°C  

Calculate loss on ignition (in accordance with equation (E.1) and express the result in % by weight. 

100
01

12 ×
−
−

=
mm

mm
LOI   (E.1) 

where 

m0 is weight of empty crucible (g); 

m1 is weight of crucible plus sample after exposure at 540°C (g); 

m2 is initial weight of crucible plus sample (g). 

E.1.5 Accuracy of the method 

In an inter-laboratory test involving 9 testing laboratories with 4 test samples, performed in 2011, LOI values 
have been determined in accordance with this method. The overall standard deviation was 6,8 % (0,08% 
absolute). 

E.2 Determination of available water adsorption cap acity (AWAC) 

E.2.1 Principle  

An accurate predetermined quantity of desiccant is placed for the specified time at regulated temperature in a 
desiccator where the previously defined relative humidity is kept by the proper medium. 

The available water adsorption capacity (AWAC) is expressed as the percentage of weight increase in relation 
to the original weight of the desiccant sample. 

E.2.2 Materials and apparatus 

The following materials and apparatus shall be used: 

a) Desiccator with net volume 10 litres 

b) Suited cooling medium placed at the bottom of the desiccator 

c) Magnetic stirring device 

d) Analytical balance (readability ± 0,1 mg) 

e) Glass dish with lid (e.g., diameter 4,5 cm and height 3,5 cm)  

f) KOH in pellets 

g) Deionised water 
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E.2.3 Procedure 

Relative humidity (9 ± 2) % in a desiccator shall be adjusted and maintained by means of a saturated solution 
of potassium hydroxide (KOH) in water at ( 23 ± 3°C), which is prepared in a open bath by adding the pellets 
until no more dissolve. At least one pellet shall remain unsolved in the solution throughout the full test period. 

The bath with this saturated solution shall be placed in the bottom of the desiccator. The solution has to be 
maintained under continuous and gentle stirring by means of magnetic stirring device during the full period of 
measurement. The time to reach the equilibrium over cooling medium shall be at least 16 hours before the 
samples are placed into the desiccator. 

NOTE KOH solubility in water is 107g per 100g of water at 15°C. 

Mark each dish and its corresponding lid so that they are always weighed together. 

Weigh dry glass dish together with lid and record the weight (W0). 

Bring the sample of the desiccant (1 ± 0,1) g into a dish, cover the dish with lid, weigh it and record the weight 
(W1)  

Humidify the sample to adsorption equilibrium at ambient temperature (23 ± 3) °C. For this purpose take off 
the lids from the glass dishes, place each glass dish with desiccant sample on the perforated plate of the 
desiccator near to each other. The total weight of all desiccant samples together shall not exceed 0,3 g/l of 
desiccator volume (i.e. maximum 3 g for a 10 litre desiccator). The desiccator shall be kept closed for 72 
hours. After the exposure close the dishes with their corresponding lids and remove the dishes with samples 
from the desiccator. 

Weigh the glass dishes with lids and saturated desiccant samples and record the weight (W2). 

E.2.4 Calculation 

Calculate available water adsorption capacity AWAC in accordance with equation (E.2) and express the result 
in % by weight 

100
01

12 ×
−
−

=
WW

WW
AWAC   (E.2) 

where 

W0 is weight of dry glass dish and lid (g); 

W1 is weight of dish and lid and desiccant before water exposure (g); 

W2 is weight of dish and lid and desiccant after water immersion (g). 

 

E.2.5 Accuracy of the method 

In an inter-laboratory test involving 9 test laboratories with 4 test samples, performed in 2011. AWAC values 
have been determined in accordance with this method. Overall absolute standard deviation was 0,29 % 
(2,33% relative) 
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E.3 Calculation of Tc 

The overall available water adsorption capacity, Tc, is the sum of AWAC and LOI at 540°C as defined by 
equation (E.3) and expressed in % by weight. 

Tc = AWAC + LOI  (E.3) 

Samples for determination of AWAC and LOI shall be taken from the same desiccant batch ensuring that the 
water content stays the same until the respective measurement is started. 

E.4 Determination of gas desorption 

E.4.1 Principle 

A defined volume of a desiccant sample is heated up to 70°C. The resulting change in headspace volume is 
measured by means of a graduated burette. 

E.4.2 Materials and apparatus 

The following materials and apparatus shall be used: 

a) Thermostat / Water bath capable to maintain water temperature 70 ± 3 °C 

b) 100 ml burette 

c) 1 litre beaker 

d) Flexible tubing 

e) Band made of rigid plastic 

f) Retort stand and clamp 

g) 250 ml volumetric flask with ground glass adapter for connecting to plastic tubing 

h) Pipette filler 

i) Deionised water 

E.4.3 Procedure 

E.4.3.1 Sample preparation  

LOI at 540°C has to be below 3,0 wt %. If LOI at 540 °C is higher than 3 wt %, the sample has to be dried at 
540°C or at 250°C under vacuum below 10 hPa for 2 h. Before measurement, the samples must be cooled to 
standard room temperature. 

NOTE 1. The results below 20 ml are indicative for an elevated sample temperature. 

The conditioning of the sample has to be done for at least 24 h (preferably, 48 h) in dry atmosphere. It is 
recommended to condition the samples in a desiccator filled with fully active desiccant. 

NOTE 2. This is to ensure that in case if the sample does not represent a 3 Å molecular sieve, the sample could adsorb 
the nitrogen instead of humidity which could provide wrong results. 
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E.4.3.2 Measurement procedure 

Turn the 100 ml burette upside down and place the open end of the burette under the surface of water in a 1-
litre beaker as shown in Figure E.1. Secure the burette by means of a clamp to the stand.  

Using a pipette filler, suck water into the burette up to the zero level and close the tap. 

Fill a 250 ml volumetric flask up to the mark with fully active molecular sieve. 

Lightly shake the contents of the flask so that the sample packs down and fill the flask with additional quantity 
of desiccant up to the mark. Repeat the action until no volume reduction takes place. Weigh the weight of 
molecular sieve sample filled into the 250ml flask and record the value (W). 

Connect the neck of the flask to the burette by means of an adapter and tubing (see Figure E.1). 

Place the flask in a water bath with water temperature 70°C so that the flask mark is in one level with the 
surface of the water. 

After one hour make the first reading of the volume of gas in the burette. The difference between the 100 ml 
mark and the meniscus reading gives the volume of desorbed gas in ml. 

Read the subsequent indications after every 30 minutes until the difference between two consecutive readings 
is less than 1 ml. Record the value VH2O. In case when higher volume is desorbed than the available volume 
in the burette, burette with higher volume (e.g., 250 ml or 500 ml) has to be refilled and the procedure 
repeated. 

 

Figure E.1 Gas desorption apparatus 

E.4.4 Calculation 

The volume of desorbed gas, Vgas, per weight of molecular sieve, W, shall be calculated by using equation 
(E.4) and expressed in ml/g: 

W

V
V OH

gas
2

100 −
=   (E.4) 

where 

100  is a total volume of burette (ml); 
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NOTE Use corresponding value if burette with volume differing from 100 ml is used. 

W is weight of molecular sieve in a 250 ml flask (g); 

VH2O is volume of water in burette for the last reading (ml). 

E.4.5 Accuracy of the method 

In an inter-laboratory test involving 9 testing laboratories with 4 test samples, performed in 2011, gas 
desorption values have been determined in accordance with this method. The overall relative standard 
deviation was 8,8% (0,09 ml/g absolute) 

E.5 Bulk density 

E.5.1 Principle 

The bulk density values are method-dependent. The measured value is influenced mainly by the relationship 
between the diameter of the funnel exit and the particle size. For this reason it is necessary to define the 
relationship between the exit diameter and the maximum particle size. 

A sample of the desiccant is poured through a funnel into a measuring cylinder and the weight per unit volume 
is determined. 

E.5.2 Materials and apparatus 

Following materials and apparatus shall be used: 

a) Apparatus for determination of bulk density in accordance with Figure E.2. 

b) Graduated cylinder with volume1000 ml 

c) Laboratory balance with accuracy 10 mg 

d) Metal funnel with inserts with diameter10mm for bead sizes from 0,5 mm to 2,0mm 

e) Closed cylinder or plunger with diameter slightly less than that of the graduated cylinder 
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Figure E.2. Apparatus for determination of bulk den sity (to be redrawn) 

E.5.3 Procedure 

1000 ml of test sample shall be weighed in the graduated cylinder and transferred quickly completely into the 
metal funnel. The closed cylinder or plunger shall be placed onto the surface of the test sample and the 
indication of the volume shall be read. 

E.5.4 Calculation  

The bulk density, D, shall be calculated in accordance with equation (E.5) and expressed in g/l: 

V

W
D =   (E.5) 

where 

W is weight of the sample (g) 

V is volume of the sample in (l) 

E.5.5 Accuracy of the method 

In an inter-laboratory test involving 9 testing laboratories with 4 test samples, performed in 2011, bulk density 
values have been determined in accordance with this method. The overall standard deviation was 22,3 g/l 
(relative 3,11%). 


