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Abstract: In previous study, volatile organic compounds (VOCs) emission characteristics were
highly affected by coating materials for wood finishing. Natural based coating materials showed
that about 15~46% lower TVOC emission than typical products. In this study, long-term
changes of VOCs emission characteristics from pine panel with three types of coating treatments
were determined. Non-treated pine panel emitted 604.7 pg/m?” + h of TVOC that contained 66%
of NVOC (399.7 ug/m2 +h) at 0 month. After 10 month, TVOC reduced 88% and 93% reduc-
tion on NVOC was observed. Natural oil and waterborne stain treated pine panel showed 61%
and 77% lower TVOC, respectively, than non-treated pine panel. However, TVOC from fin-
ished pine panels showed higher TVOC emission than non-treated pine panel. All samples sat-
isfied the VOC emission regulation (below 4,000 pg/m’?-h) by Korean Ministry of
Environment. Toluene emission regulation (below 80 pg/m? + h) was passed on all sample with-
out varnish treated pine panel at 0 month. According to HB qualification standard for con-
struction materials by Korea Air Cleaning Association (KACA), wood is not qualified to get
the best tag due to high TVOC emission. At the 10 months, only non-treated pine panel could
get the best tag of HB from KACA.
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Long-term Changes in VOCs Emission of Finished Pine (Pinus rigida) Panels
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Varnish+Pine

Pine

Natural Oil+Pine Waterborne stain+Pine

Fig. 1. Surface photo of original pine panels and treated by three different types of finishing (Park et al.

2015).
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Table 1. Analysis condition of GC/MS with TD

Instrument Parameter Condition

GC column TG-IMS (0.32 mm x 60 m x 1 um)
Initial -, 40°C, 5 min
Ist ramp 10 °C/min, 80°C, 5 min
2nd ramp 3 °C/min, 250°C, 5 min

GC/MS Column flow 1.5 mL/min
MS source temp. 200°C
Detector type EI (Quadropole)
Mass Range 35~350 amu
Electron energy 70 eV
Purge temp. and time 40°C, 0.5 min
Desorption temp. 280°C
Desorption time and flow 15 min, 30 mL/min
Cold trap low temp. 0°C

TD 2nd desorption temp. 300°C

Cold trap hold time 15 min
Split ratio 1:10
Valve temp. 210°C
Transfer line temp. 250°C

,/ Temperature control system I

Filter unit(vent) SEpwGPOT 1
= Lo 2 T L

T . i : e :‘
\ E O

Meergfn
Vet s

A /

Fig. 2. Schematic diagram of 20L chamber system
(Lim et al. 2012).
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1.00 pm film thickness, Thermo Scientific,
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517 Yste] EAANREE GC/MS9 TIC (Total
Ion Chromatogram) mode® £4}5}o] TVOC 4
% W92l C6~Cl6 Afole] BE 3= (peak)e] T
& 3kstal, o] TIC modeof| A ZHJ3t Toluene

AFAE ol8ste] Haksigich. GC/MSeh TDY)
BHZAL Table 1o] Yehfoich Aoese 27

Journal of the Korea Furniture Society Vol. 27, No. 4, 2016



338

Table 2. Regulation of Korea Standard for TVOC
and toluene emission from construction materials

VOC Emission (ug/m” - h)

TVOC Toluene
Adhesive 2,000
Sealant 1,500
Paint 2,500
Putty 20,000 50
Wallpaper 4,000
Flooring board 4,000
B0 BEBAL WAOR 84stel A4 4
AL B okt
3. Zut ¥ u#
3.1, E&EXHe| TVOC 7| WEaf Het
A4 A g | eids=E S5k
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~h& b AT ERIsHgIr: AU+t
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2 tha Witk 2709 FojE 120.6 pg/m’ - hE
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h ol3ke] W 4 Uerpdch S42H 9
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Table 3. HB qualification standard for construction materials by Korea Air Cleaning Association (mg/m’ - h)

Classification General materials, paint, putty Adhesive Sealant
Best TVOC Below 0.10 Below 0.10 Below 0.25
HRBEEE  nco Below 0.03 Below 0.03 Below 0.06
Good TVOC 0.10~0.20 0.10~0.20 0.25~0.50
BN H  HCHO 0.03~0.05 0.03~0.05 0.06~0.12
Moderate TVOC 0.20~0.40 0.20~0.40 0.50~1.50
L E X HCHO 0.05~0.12 0.05~0.12 0.05~0.12

Table 4. NVOC emission characteristics of pine panel and finished pine panel NVOC : Natural volatile or-
ganic compounds

Time Natural VOC Emission (ug/m’ - h)
Sample type 0 month 2 months 3 months 4 months 10 months
Pine panels 399.7 89.8 88.2 30.2 28.9
Varnish+Pine panels 6.44 5.7 5.7 21.2 315
Natural oil+Pine panels 148.5 64.4 84.5 78.6 73.8
Waterborne stain+Pine 1274 56.2 80.5 78.8 79.0

Table 5. AVOC emission characteristics of pine panel and finished pine panel AVOC : Aanthropogenic
volatile organic compounds

Time Anthropogenic VOC Emission (ug/m® - h)
Sample type 0 month 2 months 3 months 4 months 10 months
Pine panels 132 0.4 0.6 0.2 7.5
Varnish+Pine panels 490.3 1244 120.6 106.9 56.7
Natural oil+Pine panels 8.4 2.2 0.6 0.4 5.5
Waterborne stain+Pine 24.6 2.4 0.7 1.2 10.7

JlN

922 100 ug/m® - h (0.10 mg/m? - h) 0|3}  A97|SRIES maelw 9lom, AVOCE 919)l
ERE AMSILE BAoA WEEE VOCsol| of i dR7IgktES UEle, OVOCE n-Hexaned]
SiA Zehd wiaE A Fehe AF7E Qlel o] Al n-Hexadecane7bx] 9] WelolA 4 E7Fs3t
of thgt a7t das Aox ek U] 58455 Zgeichal oA lekHEr 2010;
o] £] 2014). AUETAS] Ml VOC z7] W&
3.2, EEEIHO| HH VOC (NVOC) A7 WE2F o 399.7 pg/m? - h& i< =9t} 2719 % 89.8
3} pg/m’ - h2 78% 7HAsig o, 10714714 AW

EH oA TVOCE= NVOC (natural volatile 3] 7Fasto] 28.9 pg/m’ - hE I%E]-LHC’*E}
organic compounds), AVOC (anthropogenic vol-  HFY$+AEHA] Q] 27 HFE o 6.44 ug/m
atile organic compounds), OVOC (Other vola- -h2Z o ot 27019 = 5.7 pg/m?’ « h=2
tile organic compounds)® FE2 X]o] ERE 10% Zrastgon 107€7kR] A Z7¥3he] 31.5
si9th. NVOCE #AHel W&E9oz A 9= pg/m’-hE Uehgich A d+iutatzy ol
a-pinene, Camphene, /-pinene 52| A 3|4t %7] WEeF2 148.5 pg/m’ - h2 =9kt 270€
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Fig. 3. TVOC emission characteristics of pine pan-
el and finished pine panels.
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