
 

 

 
 

 
 

 

TECHNICAL NOTES 2 
 

Determination of formaldehyde in textiles (water extraction method) 
 
Introduction 
 
Formaldehyde is usually added to textile products for the purpose of wrinkle-free, shrink proof, flame 
retardant, maintain the durability of the printing and dyeing, or improving the texture. Textile products 
and clothing containing formaldehyde will gradually release the free formaldehyde.  Formaldehyde not 
only causes respiratory inflammation by 
inhalation and skin inflammation by skin contact 
but also irritates the eyes. Furthermore, 
formaldehyde may cause allergies and cancer. 
 
The most commonly used method for the 
determination of free formaldehyde in fabric 
material is the Pentane-2,4-dione method, also 
known as acetylacetone method.  In acetic acid 
and ammonium acetate buffer condition, 
acetylacetone and formaldehyde react to form 
dimethyl pyridine (DDL). Dimethyl pyridine is 
slightly yellow and its absorption maximum in 
aqueous solution is 412 nm.  The intensity of the 
color of the aqueous solution is proportional to the formaldehyde concentration.  This is the basis to 
determine the content of free formaldehyde.  We measured the formaldehyde content in textiles (towels) 
according to BS EN ISO 14184-1:1999 part I (water extraction method) and satisfactory results was 
achieved 
 
Apparatus and reagents 
 
Equipment: Dynamica Double Beam DB-20 UV-VIS Spectrophotometer 
 

Apparatus: 1) Flask, 250mL with stopper. 2) Colorimetric tubes. 3) Water bath, (40±2)℃. 4) Ultrasonic 
extraction apparatus. 5) Vacuum filtration apparatus.  
 
Reagents: Acetylacetone reagent, (prepared before 12 hours, stored in dark), 37% (m/V) of 
formaldehyde solution. 
 
Samples: Towel (white color). 
 
Preparation of standard solution and calibration 
 
Preparation 
Prepare an approximately 1500µg/mL stock solution of formaldehyde by diluting 0.95mL of 
formaldehyde solution to 250mL with water.  
  

Dynamica Scientific Ltd. 
13 Vermont Place 
Tongwell, Milton Keynes 
MK 15 8JA, United Kingdom 
P: +44 1908 334 172 
Email: info@dynamica-eu.com 



TN2-UV 

 Page 2 of 3 

Determine the concentration of formaldehyde in the stock solution by the standard method given in BS 
EN ISO 14184-1:1999 part I Annex A. 
 
Dilution 
Preparation of standard solution  

Dilute 2.5ml of the titrated standard solution (containing 1500µg/ml of formaldehyde) with water to 
50ml in a volumetric flask. This solution contains 75µg/ml of formaldehyde. 

Preparation of the calibration solutions 
Prepare calibration solutions by diluting 100µL, 200µL, 500µL, 1mL and 2mL of the standard 
solution (75µg/ml) with water in 50ml volumetric flask, respectively. The concentration of calibration 
solutions are 0.15, 0.30, 0.75, 1.50, 3.00µg/ml 

 
Preparation of test specimens 
 
Cut two test specimens from the sample into small pieces.  Weigh 2.5g accurate to 10mg. For each test 
specimen, put the weighed pieces into a 250mL flask with stopper and add 100mL of water.  Stopper 

tightly and place in an ultrasonic extraction apparatus at 40℃ for 30min. Then filter the solution into 
another flask through a filter.   
 
Procedure 
 
1. Put 5ml of the filtered test specimen solution into a tube and 5ml of the standard formaldehyde 

solutions into further tubes. Add 5ml of acetylacetone reagent into each tube and shake it. 

2. Keep the test tubes first in a water bath at (40±2)℃ for (30±5)min and then at ambient temperature 
for (30±5)min.  Add 5ml of acetylacetone reagent solution to 5ml of water and treat it the same way 
as the blank reagent.  Measure the absorbances in a 10mm absorption cell at a wavelength of 
412nm against water in a spectrophotometer. 

     
Accuracy and repeatability test 
 
For the accuracy and repeatability test, we select the 2nd and 
4th standard curve point as the simulated samples after the 
establishment of standard curve.  Each test was performed in 
triplicates. 
 
Analysis of results 
 
Standard curve results  
 

 
 
 
 
 
 
 
 
 
 

 
Fig. 1 Standard curve of formaldehyde reactants Table 1 Original data from the standard curve 
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The amount of formaldehyde in sample 
 

 
Table 2 Original data of sample test result 

 
From the Table 2, we know that the amount of formaldehyde in sample (mg/kg) = the concentration of 

formaldehyde in test solutions (μg/mL)*100mL/2.52g=0.0881*100/2.52(mg/kg)=3.5(mg/kg).  
Above data (3.5mg/kg) is lower than the detection limit of BS EN ISO 14184-1:1999 part I (20mg/kg) 
and this test result shall be reported as “not-detectable”. 
 
Accuracy and repeatability test results 
 
Table 2 shows that the relative standard deviation of std2 and std4 was 0.75% and 0.21%, respectively. 
It is lower than 1% and this indicates that the repeatability of the instrument was good. 
 
The relative error calculation: 

Std2：relative error =(0.2950-0.3)/0.3*100%=-1.67% 
Std4：relative error =(1.5028-1.5)/1.5*100%=0.19%。 

Above results are lower than 2%, indicating that the accuracy of the instrument is good. 
 
Conclusion 
1. The linear regression coefficient of calibration curve was 0.9999.  It is excellent in the linear range 

from 0.15ppm to 3 ppm. 
2. The relative standard deviation was lower than 1% and this indicates that the repeatability of the 

instrument is good. 
3. The relative error is lower than 2%, indicating that the accuracy of the instrument is good. 
4. In conclusion, Dynamica DB-20 UV-VIS spectrophotometer can be used to perform the 

quantitative measurement of the formaldehyde in textiles when the concentration was in a ppb 
level. 
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