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A Sudy on the Flame Retardant Performance of MDF Wood
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ABSTRACT

In the study, test was carried out to compare the flame retardant performance for the specimen of
MDF wood to which field flame retardant treatment (post processing flame retardant) is applied,
which is coated with flame retardant film of 5 companies, locally distributed, and MDF wood (non-
treated, flame retardant film non-coated) to which agueous or oil-based fire-retardant paint is applied.
As a result of combustion test of MDF wood which was coated with flame retardant film of 5 com-
panies, 2 products showed suitable values in 4 criteria, but other 3 products showed 10~40 % disgual-
ification rate. In regard of characteristics of fire-retardant paint, oil-based fire-retardant paint is better
than aqueous fire-retardant paint in flame retardant performance criteria, but MDF wood to which oil-
base fire-retardant paint was applied was shown to have higher toxicity index grade than MDF wood
to which aqueous fire-retardant paint was applied relatively.

Key words: Fire retardant, Field flame retardant treatment, Fire-retardant chemicals, Flame retarding agent,
MDF (medium density fiberboard), Noxious gas
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Table 1. The Vaues of Concentration of the Gas
Considered Fatal to Man for a 30 minute Exposure Time

Gas G (PPM)
co, 100,000
co 4,000
H,S 750
NH; 750
HCHO 500
HCl 500
CH,CHCN 400
SO, 400
NOy 250
CsHsOH 250
HCN 150
HBr 150
HF 100
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Table 2. Criteria for Danger Grade of Toxicity Index

E=xx]2= W9 dI=F Hazard
(Toxicity Index Range) | (Hazard Class) Response
0.4 v|g+ 0 none
04~15 | A Little Hazard
152 1 Hazard
2~4 I Heavy Hazard
4 %23} v Severe Hazard
C: 7tzte] At 45 = (PPM)
Cr: 30 =& Al AbolAl A & e 7is=
047101]/\1 o slre] 2R wat thEs] o
=

Hwﬂﬂhol 94 A% ot

FA FHA F ARSI e, MR dES
FHE MDF Sl 4, £4 WIERE 33] &4
g Azt APl ARgakinh BeAY T
FATAERL FITAERE AT AB7 0T
o EAshe Aavine] wAddele 7ol A7}
shdell 7t s WS %%‘z‘s}ﬂl 3tk 0.02m x

0.02m(2~3g)% Heate] 23+2°C, ATHE 50+5%
o 2o 2000w £ A9 AERen
Alge] FYRALE t Table 33+ 2t

e EE

: 401:%:% o:]:}tq E};Table i 2ol A3k HE AP A0 A28 Al
& AEs TleE Bl weh MRS WA AT B AGE A%
- g ALl 4l B HAAYVETEd 2% 45°
34 H QA B ola) AASAACH 40+2°CH FL7
. 27] ]FlA 2407 Axd F FES Al S8k
31 dEAE AP Y AR lol 2213k B9k Yol E
WHdeS 457 f13 AdolM AHg-¥E MDF & 5 Aue AasA, Az Adan el @A
Ae 7k - AR - Demx19mx09emE F T s e e o e B2
A8E olgsiglon FHd] obEd ek Hof 9x "7 - - T =
%2 MDF A 52t o] ZAA R 9l W=t
HgE W HdPEs Rasle] dadise vy Table 4 Flame Retardant Performance Criteria
st Aol AHESITh AFEE WAEEE AlTolA T 7%
7 dubro® AR E T Sle W ol FofE Al FHAX|7F 102 o]u)
AT 30% o4
Table 3. Composition Condition of Samples used for Test SRR 50 cm? ©Ju]
A& TRz T &t} o] 20cm °Jy
I MDF(+A )
I MDF + e 8
I MDF + W9 =5
AX}
BAH
v MDF + W d& CAH
DA
EAF
\ MDF + W52 & DA
Vi MDF + B[ E + 54
Vil MDF + B} E + 84 Figure 1. Equipment used in the experiment.
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Table 5. Components and Specification of Test Equipment

e A 2 g
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A Hy o] 125mm, 77 11 mm
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Table 6. Flame Retardant Performance Comparison According to Flame Retardant Treatment Method
Rt ol T AT TR etz R 37t
AXL 10% - - 10 %-E54
BAH 30% - - 20% 40 %=
MDF .
woEs [ : : : oA
DA - - - @4
EAF 20% - - 20 %234
2 AR e el AEste BEEsRE I8 @ Ao Ugith o, gspi A st 7184
g o B4 E] B EE TS 7 AlFel <l 50em*E A 2ASE 150cmrE UERfo] B9
% sdeke AFAoe AeEE tdEd A4ske a2 9 98 Zadl £4 B 4 BE
A% WA Aot Bevt A Aow Adt. 88 EXd Aol WUIRE B2 ojr 2as
Al BE AlEoA B s7IEd Ade Aew Uk
412 =0 WAEs Bt o} el 98 =4 MDFOl| I E g Rk F3ket 7
T Table 794 Hol= ufe} o] 8 EX) MDF  $& Y& HA| MDFe} w72 gsld e s
o] A% olrd WAXAE X Akl Brsin AW BiHol Btk A8 54 MDF WHEES
ALY, AN gL espdolol] dhsl 71 Wi A FES Aes 94 B4 10-40%0] ERAE0

Table 7. Flame Retardant Performance Comparison According to Flame Retardant Trestment Method

AE T FAATHS) | ZRIAZHe) | B8t A () | Bk el(cm) 7}
0 0 144.1 18
I MDF+ F-4 2] 0 0 146.95 16.8 “5‘?} R
=34
0 0 160.3 18.7
0 0 49.2 9
I MDA 9 EE 18 11 43 8.8 317
0 0 46.9 9
0 0 26.25 6.2
1l MDF+AW9ESR 0 0 29.95 7.8 3tz
125 11 31.05 7
94 0.7 379 8.9
\Y MDF+L<42E (DAD 29 0 47.6 8.9 shA
0 0 34.6 8
0 0 45 9.6
v MDF+H] <1 2 2 (DAY) 0 0 294 99 e
=34
0 0 50.8 10.7
0 0 225 7.3
VI | MDF+ ¥ E (DA + 74 0 0 371 9 37
9.7 0 33.6 8
5.7 0 12.35 32
VIl | MDF + 142 2 (DAY + 4 35 0.5 7.6 3 kA
0.6 05 20.9 3
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Figure 3. Char area comparison according to flame
retardant treatment method.
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Table 8. Char Area Comparison According to Flame
Retardant Treatment Method

T A& 51 A (em?)
I MDF -2 150.45
Il MDF + U HESR 46.37
1] MDF + §4d s g 29.08
MDF + 2 E (A% 4.22
MDF + <2 & (B 43.78
v MDF + %8 &(CH) 2385
MDF + 44 &(DAh 33
MDF + W9 E(EAD) 38.76
v MDF + M & (DA 484
VI MDF + B[} E + 4] 31.07
VI | MDF+HddE +#4 1362
= @] B, ARS-Ste &9 Aol PVCR]
AR Aart SA8] o] FoRA] Fe EARC] A=
Rnoz AlgHYh 1 9 WAXEE 3 A AHER
71 Woll EojeAwt, BadsHolAM s 7IFEH] A
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w3k, ok Figure 4, 59 Table 994 Hol:= ube}
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F #& 20%14 A 80%77}x1 29N xfol 2
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Figure 4. Char area comparison according to removing scorch or not.
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