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Abstract: A material database has been developed for VOCs and formaldehyde emitted from building materials
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in this study. New classification system has been made by correlating the classification methods used in Korean
Air Cleaning and Environmental Protection Agency. The developed databases include emission rates of TVOC,
5VOC and formaldehyde emitted from each building material. In addition, the databases can be used as an
input variable to estimate indoor air quality (IAQ) using computer simulation since they also contain chemical
component and general imformation. Box plot was used to do statistical analysis for emission rates of
formaldehyde and TVOCs from different types of building materials. Also we confirmed the building materials
worsening IAQ by categorizing the emission characteristic of different types of pollutants.
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Fig. 3. The classification system code used in this study.
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Table 1. The classification system table used in this study

Large category Medium category Small category ;211(1;;
Product Application Component Property
Floor Solid wood floor (1AA) Laminate Floor (1AB) 0
(1A) Ply-wood floor (1AC) etc. (1AD)
Floor synthetic resin Rubber tile (1BA) PVC-Sheet (1BB) 0
material (1B) PVC-Tile (1BC) etc. (1BD)
Fabric (1C) Carpet tile (1CA) 0
Stone (1D) Granite (1DA) marble (1IDB)  etc. (1DC) 0
lining paper (2A) Paper (2AA) Natural (2AB) 0
PVC Silk wallpaper (2BA) Foaming wallpaper(2BB)
Non-flaming paper (2BC) Fluorescent wallpaper (2BD) 0
Wallpaper (2B)

2) etc. (2BE)

( NON-PVC Laminated paper (2CA) Natural paper (2CB)

20) Textile (2CC) Inorganic matter (2CD) 0
etc. (2CE)
Gypsum (3AA) Cement (3AB)

Board (3A) Mineral wool (3AC) Aluminium board (3AD) 0
Thermosetting resin (BAE) etc. (3AF)
Polyester (3BA) Melamine floor (3BB)

synthetic resin Phenolic resin (3BC) Polyvinyl chloride (3BD) 0

(3B) Deco sheet (3BE) Interior flim (3BF)
etc. (3BG)

Panel -
3) Glass v'vool (BCA) Mineral wool (3CB)
( Insulating material (3C) Ceramic wool (3CC) Rock wool(3CD) 0

Isopink (3CE) Styrofoam (3CF)
Urethane (3CG) etc. (3CH)

Sound-absorbing ~ material Polyester (3DA) Polyurethane (3DB) 0

(3D) etc. (3DC)

Timber (3E) Raw timber (3EA) Ply-wood (3EB) 0

Steel material (3F) Aluminum (3FA) Stainless steel (FB) 0
Epoxy (4AA) Phenolic (4AB)

furniture/wood (4A) PVAc(polyvinyl acetate) (4AC)

floor/ply-wood (4B) Urea formaldehyde resin (4AD)

Adhesives floor material/tile (4C) Melamine formaldehyde resin (4AE)

4) insulating material (4D) Silicone (4AF) Acrylic (4AG) 0
building stone (4E) Urethane (4AH) Chloroprene rubber(4Al)
wallpapering (4F) Gypsum (4AJ) Starch (4AK)
ete. (4G) Cement(4AL) Sodium silicate (4AM)

Ceramic(4AN) etc. (4A0)
Wall (5A) Natural paint (SAA) Alkyd resin (5AB) Water
Steel (5B) Urethane resin (SAC) Epoxy resin (SAD) (5AA1)
Paint Wooden product (5C) Acrylic resin (SAE) Vinyl resin (5AF)

%) Nonferrous steel (5D) silicone modifide (5AG) Lacquer (5AH) ol
Furniture (5E) Unsaturated polyester (5AI) (5AA2)
etc. (5F) Phenolic resin (5AJ) etc. (SAK)

Plastic clay mixture (6A) Tiles (6AA) Brick (6AB) Hardner (6AC) 0

etc. Catalyzer (6B) Photocatalyst (6BA) etc. (6BB) 0

(6) Polyurethane (6CA) Inorganic matter (6CB)

Waterproof material (6C) Epoxy (6CC) Acrylic (6CD) 0

Surface adhesion (6CE)

etc. (6CF)
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Table 2. Average of 5VOCs emission rate for building materials (Unit : pg/m*h)
Product Benzene Toluene Ethylbenzene Styrene o-Xylene m,p-Xylene
Floor material 0.077 0.853 0.210 0.051 0.139 0.316
Wallpaper 0.009 0.118 0.005 0.008 0.008 0.060
Panel 0.527 1.541 0.379 7.538 0.245 0.756
Adhesives 0.871 5.043 0.537 0.123 0.399 1.657
Paint 0.253 1.055 0.391 0.196 0.283 2.764
etc. 0.001 0.054 0.000 0.001 0.000 0.066
Table 3. Average of 5VOCs emission rate for panel and adhesive and paint (Unit : mg/m*h)
Product Application Benzene Toluene Ethylbenzene  Styrene o0-Xylene  m,p-Xylene
Board 1.010 3.662 0.667 19.330 0.715 1.242
Synthetic 0.546 0.130 0.061 0.053 0.001 0.586
Panel Insulating material 0.053 0.671 0.656 6.612 0.087 0.695
Sound-absorbing material 0.075 2.320 0.045 0.408 0.040 0.083
Timber 0.000 0.015 0.000 0.009 0.000 0.000
Furniture/Wood 0.057 0.047 0.000 0.115 0.000 0.444
Floor/Ply-wood 0.789 17.193 1.553 0.208 0.922 2.908
Floor material/Tile 3.290 4.228 0.641 0.200 0.561 3.502
Adhesives  Insulating material 0.000 1.183 0.562 0.000 0.924 1.960
Building stone 0.000 0.001 0.000 0.000 0.000 0.000
Wallpapering 0.001 0.219 0.002 0.001 0.001 0.004
etc. 0.103 0.632 0.122 0.068 0.167 0.612
Wall 0.216 0.939 0.396 0.086 0.126 2.887
Steel 0.001 0.038 0.025 0.000 0.012 0.009
Paint
A Wooden product 0.000 0.000 0.000 0.000 0.000 0.000
etc. 0.335 1.338 0.426 0.373 0.535 2916
oA 7F 0.048 mg/m*h, WA 7} 0.027 mg/m>h, ¥4 7Fs/de] AL, FIRIES] A vl |77tk W&
°] 0.036 mg/m™h, F=A 7} 0.083, FJAETL 0.076 o] g3t o] mEslEE TVOC WEJ4=e] &
mg/m>h, 71E}7} 0.0175 mg/m>hZ LEH L7 =& GRrel =4E ASAA F viebAle] o }04 HP% A
AZAAE B2, AL, v 202 B/ 1 EF] 02 IE5Y ol Az} TVOCHE}ES
Ebth(Fig. 6a). Z47He wkFE 0.048 mg/m*h, TAFAIA 0.0575 mg/
A T A ge TP A ol A m¥h, HHBE 0,023 mgm>h, 4] 0.014 mg/mhE F
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