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Abstract— There was an investigation into the influence of 

epoxy coating films on the composition of the VOC 

emissions and the primary aim of the research is to 

characterize the emissions of the volatile organic compound. 

It plans to recognize the effect of significant elements on the 

sum and substance of VOC discharged into indoor air.The 

Measurement of the emissions from the samples was tested 

in the small-space chamber. Collected samples of the 

emissions were analyzed by the gas chromatography in 

conjunction with mass spectrometer VOC emissions were 

analyzed by gas chromatograph Agilent GC 6890 N.The 

measurements have shown that the volatile organic 

compounds (VOC) from different types of epoxy coatings 

have been investigated. 35 different kinds of VOCs could be 

identified by the test. Compound groups occurring most often 

were Toluen, Methoxy, Propanol, Butoxy-Ethanol, 

Tetrachlorethylene, m,p-Xylen. The highest individual 

components were found such as Toluen and Methoxy. The 

outcomes have shown that epoxy coating material may 

contribute fundamentally to air pollution. 
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I. INTRODUCTION 

Indoor materials usually emit volatile organic compounds 

(VOC) and numerous studies have been carried out over 

recent years to estimate concentration levels of VOCs in 

indoor air. Most investigations were performed using passive 

samplers to obtain average concentrations over 24 hours or 

over 14 days (Yocom and McCarthy, 1991; Otson et al., 

1994; Fellin and Otson, 1994) (Krause et al., 1987)  

 Every human roughly inspires 5 million liters of air 

every year being mainly composed, as it is well-known, of 

nitrogen and oxygen. Nevertheless, it is possible to estimate 

that around 50000 liters of other gases (carbon dioxide, argon, 

etc.) are introduced in our organism every year with potential 

effects on our metabolism depending on their composition. 

As the majority of human life is spent inside buildings 

(houses, offices, schools, hospitals, and so on) particular 

attention to the indoor air quality should be consequently 

paid. Formaldehyde is certainly the best-known example of a 

potentially dangerous substance that can be released from the 

materials present inside houses, offices, schools, and other 

indoor living environments. Test methods and limits for this 

substance had already been developed, allowing the market 

to verify the conformity of raw materials and finished 

products (Bulian, F, 2012) 

 Nevertheless, formaldehyde is not the only 

substance that can be emitted from furniture or construction 

products as the materials with which they are made can 

contain several other volatile compounds. These substances 

tend, over time, to gradually be released in the environment 

in which finished products are placed. There are also other 

compounds that can result from microbiological activity 

(MVOC) or special treatments applied to the wood surface 

(e.g. ammonia). All of these substances may harm air quality 

and consequently the health of the users living in indoor 

environments where they are present. The knowledge of VOC 

emissions from finished products and their control is 

becoming a particularly sensitive subject for the market 

because of the increased attention to the safety of finished 

products mentioned above (EU Commission JRC, 2012). 

 Moreover, the increasing need for energy saving 

buildings determines a considerable evolution in insulating 

systems and devices reducing, on the other side, the air 

exchange in houses, offices, schools, and so on, with a 

potential increase of the concentration of polluting substances 

in indoor air. Quality of life in populations is becoming an 

ever-growing concern. Higher demands are made regarding 

for example comfort and safety. Low emissions of volatile 

organic compounds and odour criteria have become key 

performance requirements in most applications. To address 

this issue, the entire supply chain, from producers to end-

users attempts to find ways and means to identify, understand 

and reduce unexpected emissions and odours (Hillier et al. 

2008. Hillier K. (2003).  

 Indoor odours are usually mild and intermittent, and 

the sources of indoor odour are varied and usually 

nonspecific; therefore, it increases the difficulty to 

characterize indoor odours and identifying the odour sources. 

Still, characterization of odours (qualitative and quantitative) 

can help to identify pollution sources and play an important 

role in evaluating indoor air quality due to greater human 

sensitivity to odour (Duffee et al., 2000; Knudsen et al., 

2007). 

 Furniture is also of special importance for the human 

indoor environment. Typical loading rates (sur- face to 

volume ratios) cover a wide range from 0.5 m2/ m3 to 7 m 2 

/ d in private and occupational living spaces, which is higher 

than for floor coverings (50.5 m2/m3) or wall coverings ( ~ 1 

. m0 2/m3). Furthermore, when taking into account that 

average air exchange rates in rooms without an HVAC-

system are 0.1-0.4 h-l (Salthammer et al., 1995a, b), which is 

well below the recommended value of 0.8 h-l, it might be 

expected that emissions from furniture surface coatings 

contribute considerably to indoor air pollution by the release 

of VOC. A consequent study concerning VOC emissions 

from furniture surfaces has been pre- scented by Fischer 

(Fischer and Bohm, 1994).  

 A total of 41 compounds, generally used in coatings 

technology, were monitored via static headspace-gas-

chromatography and chamber experiments after application 

of different lacquer systems on glass plates or medium 

density fibreboards (MDF). In the present study, coatings for 

wood-based materials used indoors have been investigated 

with a threefold purpose: 1) to gather more information about 

the VOC emission characteristics of furniture; 2) tocal- culate 
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TVOC-values to estimate the contribution of furniture to 

indoor air pollution; and 3) to provide a basic data set for the 

establishment of re- liable test procedures and limit values for 

a future ranking and labeling system in order to classify 

furniture according to health and comfort effects (Molhave, 

1995).  

 The epoxy coating material is one of the popular and 

preferred materials as a coating material. One of the reasons 

is that epoxy coating material provides convenience in 

hygiene and cleaning as well as one main purpose such as 

protecting wooden items.Top surface treatments are applied 

in terms of protecting the material against external effects 

such as abrasion, increasing its aesthetic value, and ensuring 

cleanliness (Özdemir, 2003) 

II. USED MATERIALS, EQUIPMENT, AND METHODS 

A. Tested materials 

Epoxy coating film on the glass layer  

1st Sample of glass layer size: 34cm x 9cm  

2nd Sample of glass layer size: 19cm x 9 cm  

B. Used equipment for measuring emitted emissions  

 Gas chromatograph Agilent GC 6890 N with MS (mass 

spectrometer) detector 5973 with cryofocusing, thermal 

desorption, and library of spectra NIS 05, column type 

HP – 5 (AGILENT USA) 

 Air sampler Gilian–LFS 113 SENSIDINE with airflow 

12 l.h-1 

 Short path thermal desorption tube, Silco treated 

Thermal Desorption Tube 786090-100, inner diameter 4 

mm, fill in with 100 mg of Tenax TA Scientific 

Instrument Services company for collection of VOCs 

emissions emitted from tested samples into the air in the 

chamber in 24 hours 

Conditions during the collection of emissions ; 

 Temperature: 23 °C 

 Humidity: 50 

 Air Changing speeds 0,1 to 0,3 m.s-1 

C. Standards used for VOC testing and odours assessment 

odours 

 ISO 16000: 2004 Indoor air; 

 ISO 16000-1: 2004 General aspects of sampling strategy; 

 ISO 16000-5: 2005 Measurement strategy for (VOCs) 

Volatile organic compounds; 

 ISO 16000-6: 2005 Determination of volatile organic 

compounds indoor and test chamber air by active 

sampling on Tenax TA® sorbent, thermal desorption, 

and chromatography using MS/FID; 

 ISO 16000-9: 2004 Determination of the emission of 

volatile organic compounds Emission test chamber 

method; 

 ISO 16000-11: 2004 Determination of the emission of 

volatile organic compounds – sampling, storage of 

samples, and preparation of test specimens; 

 EN 13725-2003 – Air quality – Determination of odour 

concentration by dynamic olfactometry 

III. RESULTS AND DISCUSSION  

The results obtained in the trials regarding the determination 

of VOC emission are compared with the results of the studies 

in the related literature. 

 Below the tables, the measurements have shown that 

the volatile organic compounds (VOC) from different types 

of epoxy coatings have been investigated. 35 of 41 different 

kinds of VOCs could be identified by the test. Compound 

groups occurring most often were Toluen, Methoxy, 

Propanol, Butoxy-Ethanol, Tetrachlorethylene, m,p-Xylen. 

The highest individual components were found such as 

Toluen and Methoxy. The outcomes have shown that epoxy 

coating material may contribute VOC emission 

A. Detected Volatile Organic Compounds in Small Glass Plate Type of Epoxy Group 

 Internal Standards                R.T. QIon  Response  Conc Units Dev(Min) 

   -------------------------------------------------------------------------- 

     1) D10-o-Xylene                13.012   98   841727m 100.00 ng/tu   0.26 

   Target Compounds Qvalue                                                    

     2) Butanal                      3.260   72   114309m  259.23 ng/tu        

     3) Ethyl acetate                3.985   43  1060274m  234.61 ng/tu        

     4) Crotonaldehyd                0.000   70        0      N.D.        

     5) Benzen                       5.818   78   140876m   22.83 ng/tu        

     6) 1-Methoxy-2-Propanol         6.220   45 46077953m 11131.09 ng/tu        

     7) Pentanal                     7.013   44    89798m   49.41 ng/tu        

     8) Trichlorethylene            7.151  130      294m    0.15 ng/tu        

     9) Toluen                       9.511   91 196508907m 23988.24 ng/tu        

    10) Hexanal                     10.150   56    24572    21.03 ng/tu#   100 

    11) Tetrachlorethylene          10.853  164     1792m    0.98 ng/tu        

    12) Butyl Acetat                10.418   43  1297611m  301.73 ng/tu        

    13) Furfural                    11.392   96     3784m    2.21 ng/tu        

    14) Ethylbenzen                 12.313   91 10318639m 1049.45 ng/tu        
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    15) m,p-Xylen                   12.522   91 11041232m 1376.12 ng/tu        

    16) Styrene                     13.103  104   204837m   38.72 ng/tu        

    17) Cyclohexanone               13.012   98   843846m 2519.68 ng/tu        

    18) o-Xylen                     13.184   91  1820079m  218.03 ng/tu        

    19) Heptanal                    13.311   44   311456m  269.47 ng/tu        

    20) Butoxy-Ethanol               0.000   57        0      N.D.        

    21) a-Pinen                     14.252   93    35183m   17.07 ng/tu        

    22) Camphene                     0.000   93        0      N.D.        

    23) Benzaldehyde                14.852  106    38983m   16.49 ng/tu        

    24) 3-Ethyl-Toluene             14.863  105   113793m   10.38 ng/tu        

    25) 4-Ethyl-Toluene             14.906  105    35178m    3.81 ng/tu        

    26) 1,3,5-TriMe-Benzene         15.026  105    32028m    2.13 ng/tu        

    27) Phenol                       0.000   94        0      N.D.        

    28) b-Pinene                     0.000   93        0      N.D. d      

    29) 2-Ethyl Toluene             15.026  105    32203m    2.97 ng/tu        

    30) Myrcene                     15.408   93     3749m    1.83 ng/tu        

    31) 1,2,4-TriMe-Benzene         15.342  105    34334     3.64 ng/tu#    84 

    32) Octanal                     15.560   44     4516m    7.52 ng/tu        

    33) a-Phelandrene                0.000   93        0      N.D. d      

    34) 3d-Carene                   16.062   93    55708m   12.97 ng/tu        

    35) 1,4-Dichlorobenzene          0.000  146        0      N.D.        

    36) 1,2,3-TriMe-Benzene         16.367  105    28366m    2.70 ng/tu        

    37) Limonene                    16.443   68   128444m   71.16 ng/tu        

    38) g-Terpinene                  0.000   93        0      N.D.        

    39) Nonanal                      0.000   44        0      N.D.        

    40) Decanal                      0.000   44        0      N.D.        

    41) Bornyl Acetate              21.708   95     1616m    0.41 ng/tu        

   -------------------------------------------------------------------------- 

   (#) = qualifier out of range (m) = manual integration (+) = signals summed 

B. Detected Volatile Organic Compounds in Big Glass Plate Type of Epoxy Sample Groups  

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min) 

   -------------------------------------------------------------------------- 

     1) D10-o-Xylene               12.993   98   429769m  100.00 ng/tu   0.24 

   Target Compounds                                                   Qvalue 

     2) Butanal                     3.210   72   195829m  869.79 ng/tu        

     3) Ethyl acetate               3.926   43  1048862m  454.56 ng/tu        

     4) Crotonaldehyd               0.000   70        0      N.D.        

     5) Benzen                      5.788   78   170575m   54.14 ng/tu        

     6) 1-Methoxy-2-Propanol        6.180   45 68641780m 32476.48 ng/tu        

     7) Pentanal                    0.000   44        0      N.D.        

     8) Trichlorethylene            0.000  130        0      N.D.        

     9) Toluen                      9.473   91 129016494m 30845.89 ng/tu        

    10) Hexanal                    10.144   56    28717    48.13 ng/tu#   100 

    11) Tetrachlorethylene         10.825  164      826m    0.88 ng/tu        

    12) Butyl Acetat               10.399   43   504583m  229.79 ng/tu        



Comparison of the VOC Emissions and Indoor Air Quality of Epoxy Coating Materials 

 (IJSRD/Vol. 9/Issue 08/2021/050) 

 

 All rights reserved by www.ijsrd.com 212 

    13) Furfural                   11.354   96     1648m    1.89 ng/tu        

    14) Ethylbenzen                12.286   91  3059454m  609.42 ng/tu        

    15) m,p-Xylen                  12.494   91  4233014m 1033.29 ng/tu        

    16) Styrene                    13.075  104   102507m   37.95 ng/tu        

    17) Cyclohexanone               0.000   98        0      N.D.        

    18) o-Xylen                    13.157   91   738425m  173.25 ng/tu        

    19) Heptanal                   12.990   44     4587     7.77 ng/tu#     1 

    20) Butoxy-Ethanol             13.293   57 10459423m 12235.95 ng/tu        

    21) a-Pinen                    14.252   93    27749m   26.37 ng/tu        

    22) Camphene                   14.677   93     1040m    1.33 ng/tu        

    23) Benzaldehyde               14.841  106    15018m   12.44 ng/tu        

    24) 3-Ethyl-Toluene            14.852  105    38882m    6.95 ng/tu        

    25) 4-Ethyl-Toluene            14.884  105    12470m    2.64 ng/tu        

    26) 1,3,5-TriMe-Benzene        15.015  105    11599m    1.51 ng/tu        

    27) Phenol                      0.000   94        0      N.D.        

    28) b-Pinene                    0.000   93        0      N.D.        

    29) 2-Ethyl Toluene            15.015  105    10618m    1.92 ng/tu        

    30) Myrcene                    15.386   93     1240m    1.18 ng/tu        

    31) 1,2,4-TriMe-Benzene        15.330  105    11734     2.43 ng/tu#    81 

    32) Octanal                     0.000   44        0      N.D.        

    33) a-Phelandrene               0.000   93        0      N.D.        

    34) 3d-Carene                  16.051   93    22527m   10.27 ng/tu        

    35) 1,4-Dichlorobenzene         0.000  146        0      N.D.        

    36) 1,2,3-TriMe-Benzene        16.054  105     5338     0.99 ng/tu#     1 

    37) Limonene                   16.443   68    37257m   40.43 ng/tu        

    38) g-Terpinene                17.053   93     1170m    0.80 ng/tu        

    39) Nonanal                     0.000   44        0      N.D.        

    40) Decanal                     0.000   44        0      N.D.        

    41) Bornyl Acetate             21.719   95      435m    0.22 ng/tu        

   -------------------------------------------------------------------------- 

   (#) = qualifier out of range (m) = manual integration (+) = signals summed 

C. Detected Volatile Organic Compounds in Blank Glass Plate Type of Epoxy Sample Groups 

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min) 

   -------------------------------------------------------------------------- 

     1) D10-o-Xylene               13.012   98   784506m  100.00 ng/tu   0.26 

   Target Compounds                                                   Qvalue 

     2) Butanal                     3.279   72    72009m  175.21 ng/tu        

     3) Ethyl acetate               4.004   43   811288m  192.61 ng/tu        

     4) Crotonaldehyd               0.000   70        0      N.D.        

     5) Benzen                      5.827   78    85115m   14.80 ng/tu        

     6) 1-Methoxy-2-Propanol        6.249   45   660491m  171.19 ng/tu        

     7) Pentanal                    7.033   44    69682m   41.14 ng/tu        

     8) Trichlorethylene            7.190  130      339m    0.19 ng/tu        

     9) Toluen                      9.501   91 39669141m 5195.70 ng/tu        
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    10) Hexanal                    10.418   56    37180m   34.13 ng/tu        

    11) Tetrachlorethylene         10.853  164     1632m    0.96 ng/tu        

    12) Butyl Acetat               10.796   43  3775343m  941.89 ng/tu        

    13) Furfural                   11.401   96     4071m    2.56 ng/tu        

    14) Ethylbenzen                12.313   91  2965720m  323.63 ng/tu        

    15) m,p-Xylen                  12.522   91  6569787m  878.54 ng/tu        

    16) Styrene                    13.102  104   100835m   20.45 ng/tu        

    17) Cyclohexanone               0.000   98        0      N.D.        

    18) o-Xylen                    13.175   91  1517272m  195.01 ng/tu        

    19) Heptanal                    0.000   44        0      N.D.        

    20) Butoxy-Ethanol             13.021   57     1665m    1.07 ng/tu        

    21) a-Pinen                    14.263   93    50119m   26.09 ng/tu        

    22) Camphene                    0.000   93        0      N.D.        

    23) Benzaldehyde               14.863  106    23560m   10.69 ng/tu        

    24) 3-Ethyl-Toluene            14.863  105    87670m    8.58 ng/tu        

    25) 4-Ethyl-Toluene            14.906  105    33264m    3.86 ng/tu        

    26) 1,3,5-TriMe-Benzene        15.026  105    26699m    1.90 ng/tu        

    27) Phenol                      0.000   94        0      N.D. d      

    28) b-Pinene                   15.353   93     9254m    4.85 ng/tu        

    29) 2-Ethyl Toluene            15.026  105    27790m    2.75 ng/tu        

    30) Myrcene                    15.418   93     2502m    1.31 ng/tu        

    31) 1,2,4-TriMe-Benzene        15.343  105    29163     3.31 ng/tu#    80 

    32) Octanal                     0.000   44        0      N.D.        

    33) a-Phelandrene               0.000   93        0      N.D.        

    34) 3d-Carene                  16.062   93    46922m   11.72 ng/tu        

    35) 1,4-Dichlorobenzene         0.000  146        0      N.D.        

    36) 1,2,3-TriMe-Benzene        16.063  105    11448     1.17 ng/tu#     1 

    37) Limonene                   16.454   68   128043m   76.11 ng/tu        

    38) g-Terpinene                 0.000   93        0      N.D.        

    39) Nonanal                     0.000   44        0      N.D.        

    40) Decanal                     0.000   44        0      N.D.        

    41) Bornyl Acetate             21.719   95     2420m    0.66 ng/tu        

   -------------------------------------------------------------------------- 

   (#) = qualifier out of range (m) = manual integration (+) = signals summed 

IV. CONCLUSIONS  

The epoxy coating materials is a very important and one of 

the most used surface coating material in the furniture 

industry. It is very important part is also identify the main 

components of emitted emissions by epoxy coating materials 

When the coating material cover most of the surface of the 

furniture, the quality of air is becoming a very important part. 

There is some volume of VOC emissions emitted from the 

epoxy coating material.Most of the people spend their time in 

indoor places that's why it is important to reduce the harmful 

chemical amount of VOC emissions because of improving 

the air quality and it will also positively affect the odour of 

the surfaces. 

 Toluen, Methoxy, Propanol, Butoxy-Ethanol, 

Tetrachlorethylene, m,p-Xylen. The highest individual 

components were found such as Toluen and Methoxy has 

odour impact of VOC emissions of tested epoxy coating 

material surface. 
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