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2 o 84 FXe WA vldA X9 3l wE 200 : 0, 180 : 20, 140 : 60, 100 : 100 &
2 JEFREE AFsgnt Axd JEIFREE WA HdA $£X9 Bl&o] FEE geey
YE7t oFF ATk 7IAIA 54 R A WA HEA A H7E Q& HEERE
of AAZAQ A Ee FUFsI oy v e ot HASAT VOC Analyzers o838t W4k
A 3 Ay A3 FH F, 4 VOCsY ol 294 pg/L, 1435 pg/L, 1272 pg/l AEE A= ATH
TS FLECS ©]&3l9 TVOC, 5 VOCs, E5Etd| =9 Wit A3 A7 405 oa vhsoizl
HeERE9] whatgke]l ZHz: 1392 mg/m’h, 0.0259 mg/m’h, 0.179 mgm’h FEE YJERAATE &4
FA S HA HEdA FA Y EdHIE FYSHA st Az FEHERE=ZEEH HARE S 0235

mg/m’h, 0.0033 mg/m’h, 0.105 mg/m’h 2 AZ= A},

Abstract: This study was used particleboard with urea-formaldehyde resin and cross linking vinyl resin.
Manufactured particleboard had high cross linking vinyl resin content that internal bonding strength was low
value but flexural strength was increased. For emission test of particleboard using VOC Analyzer, it was con-
firmed that more cross linking vinyl resin had reduced 4 volatile organic compounds (Toluene, Ethylbenzen,
Xylene, Styrene) but also TVOC (Total VOC), 5 VOCs (Benzene, Toluene, Ethylbenzen, Xylene, Styrene) and

formaldehyde emissions from manufactured particleboard
with only urea formaldehyde resin.

were also lower emission factor than particleboard

Keywords: particleboard, FLEC, VOC Analyzer, formaldehyde, VOC
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Figure 1. Hot-pressing schedule.
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UF A9 WA vdA HEAY E3dH(wt%)=
200 : 0, 180 : 20, 140 : 60, 100 : 1002] 4 FF= 2
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o 54 A1 Sl tiste] 10%E ARt B3t
Al 2 G2E 10% NaCl F8937 g oEds
AHgE R oH, FA8 EE £ A F7FskTh PB
= 350 x 350 x 11 mm Z7]Y GFHEZ A2 A
om BERUEE 08 gem’® 3T RE Ax A o
22 Figure 13 o] 50 kgflem’, 25 kgflem’, 0
kgflem’© 2 Zb7b 3%, 1R, 184 7leiga exe
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Figure 2. Schematic diagram of the VOC Analyzer.

Figure 3. VOC Anaylzer method.

2.3. ZEYUOISIE/VOCs Wit £Y
2.3.1. VOC Analyzerg ©]£3 voc ¥4t =

VOC Analyzer= = toluene, ethylbenzene, xylene,
styrene 4712 WEFS @3ted 7tAE SA87] S%
Fo-& Av]o|th(Figure 2). VOC Analyzer= 7% Hb

a5 RHE
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&
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Table 1. The test condition of FLEC and 20 L small chamber

Test Condition FLEC (é(%]z?—%n;zlilcg%m;e%)
Sample Area 0.0177 m’ 0.0392 m’
Volume 0.035 L 20 L
(Area of I;Z?SéTeg/\/Foellgglz, mz/ms) 505.71 m’/m’ 196 m’/m’
Air Change Rate (h-1) 428.57/h 0.5 + 0.05/h
Air Supply (mL/min) 250 mL/min 167 mL/min

Equilibration Time
Temperature + Humidity

Compounds, Sampling Flow and Total
Sampling

Inlet Air

Background Concentration
Cleaning Process

Analysis Method

sampling after 15~30 minutes
23 £ 2.0°C-50 = 5%

VOC : 50 mL/min, 1.5 L
Formaldehyde : 150 mL/min, 4.5 L
High purity air
vocC : 2 ug/m3
TVOC : 20 pg/m’

Vacuum oven or cleaning by methylene
then high purity air for 1 day

VOC : GC/MS
Formaldehyde : HPLC

sampling after 7days
25 £ 1.0°C - 50 + 5%

VOC : 167 mL/min, 3.2 L
Formaldehyd e: 167 mL/min, 10 L
Room air
VOC : 2 pg/m’

TVOC : 10 pg/m’

Cleaning by pure water then oven for
above 15 min in 260°C

VOC : GC/MS
Formaldehyde : HPLC

Figure 4. Air supply and sampling pump of FLEC. (a) front view of air supply, (b) back view of air supply, (c¢) FLEC.
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1800

sto] Zo 2B 2 X9 F71Y 1, 3, 6, 12, 24, 48,
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Fste] A th(Figure 3).

2.3.2. Desiccator S o] &3 XEUH 3= =A

KS L 23039 7#A3l= W7 240 + 15 mm, F3] <F
11.5 Lo] dAAClE LREE] 300 + 1| mLY S/
2 Yo YA 115 + 1 mm, =°] 60 + 2 mme] Z2A
HAAIZ 32 AAYWE AX3 F 50 mm x150 mm2

=
Q7 B AAYE Y

2°C, &% 65 £ 5%°l*
7} ZRE FFRSE oPHY A ECAEL GRFE
T o

A ALg] AT F BF BEAZ ool X
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Table 2. Physical and mechanical properties of manufactured particleboard

Mixture ratio IB
(Urea Formaldehyde : Moisture content (%) Density (g/cm’) Flexural strength (N/mm’) 2
. ; (N/mm”)
Cross-linking vinyl)
200 : 0 4.68 0.86 16.89 1.53
180 : 20 391 0.86 17.12 1.80
140 : 60 3.30 0.72 18.11 0.61
100 : 100 3.26 0.78 21.3 0.75
e for ouriied s Ak & FAEHE F719 Fe 275 mLmino]il HS
€l Ior 1€ an —
humiSi.fied it 55 mL/min< air outlets F3l <%= WEdHY S
: W FRES euAR e F A3 wol B0l
B4 A7HA] 4°C olstz W s 78§ VOCs
- - + GC/MSZ Formaldehyde= HPLCZ #2138}t
exhaust
A
3. 23 3 nE

.
"/

|f—l e i

Figule 5 A schematlc showmg the ﬂow geometry of the
FLEC.
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FLECY emission cell WH29 F7]HUd 245=
ZAE Figure 49 YeER ST
53 1e® F7I7F 5719 $Hb)S Ay Dry

Aire} 2F5E AUEA Humid Air2 U oA A S
49 F71= dW@e°l U= Flowmeterol
«loH & 275 mUmin, FHFE 50%2 A
ot ©] 351 71 (@A E 4 U0l Teflon #ES F
s FLEC Cell Y22 Solgith £5%7k A2 H45)
I derkE AXZE e Jevh ’“*]ﬂoi TAE
Heilmg A ™ol 7hsdltt. Eol3t F7]= FLEC
o] £ e #& B3l Figure SHH WFEZ Fibe
o] A7 f1E 524 Hrh
g frIst e S48E
hyde®] =%-& DNPH-cartridgeE ©]-&3l=d <=9
AAE Sl 7HEA doll oF 2aAHE FH3t
o ¥t H4¥ AEE emission cellol]l AEE}H7]
Ao 2257l ok AL ol T AL ;qagd
o 74 AFREL dFIAE 2571 20 £ 2°C, § %
65 + 5% HAH2E Ao FLEC ofid “5‘]51

Tenax-TAS} formalde-
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Figure 6. Formaldehyde emission from Particleboard type
using desiccator.
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3.2. Desiccator H 21}
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UF FARe 2 wr5olz fEIFREqA = T5UT
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mg/LE Solxl= S YeRf ok &3k UF 2|9}
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Figure 7. 4 VOCs emission concentration using VOC
Analyzer.
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Figure 8. TVOC emission factor using FLEC.
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3.3. VOC Analyzer 23}

Figure 7> AZ¥® FJEF HZoA Wik 4 VOCs
(toluene, ethylbenzene, xylene, styrene)E VOC Analyzer
£ ol&ste] A Aotk AP AF F, 96413t
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Table 3. 5 VOCs emission concentration
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Unit : (mg/m’h)

Specimens

(UF : MPU) Benzene Toluene Etylbenzene Xylene Styrene 5VOCs
100 : 100 0.000 0.004 0.0016 0.0105 0.000 0.0033
140 : 60 0.000 0.008 0.0012 0.0100 0.000 0.0039
180 : 20 0.000 0.077 0.0184 0.0223 0.000 0.0237
200 : 0 0.000 0.081 0.0200 0.0273 0.000 0.0259
0.03 0.25
= & 020}
E E
g 0.0z} g
= ~ 015}
) 8
E E 0.10
c c 010
2 001 2
= °
E 5005t
0.00 W / 0.00 /

UF:MPU
{100:100)

UF:MPU
(140:60)

Particleboard type
Figure 9. 5 VOCs emission factor using FLEC.
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3+ VOCs (benzene, toluene, etylbenzene, xylene, styrene)
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Figure 10. Formaldehyde emission factor using FLEC.
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