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Thermal Analysis on PF/ Waste Medium Density
Fiberboard Composite by TG and DSC

LU Jun, YUAN Na-xin, WANG Ming-feng, LI Shi-bo, SUN Wan-li, WANG Yi-dan
(South China Agricultural University, Guangzhou 510642, Guangdong, China)

In order to make use of waste medium density fiberboard (MDF), a new kind of
Thermal

analysis of the new composite was carried out by thermogravimetry (TG) and differential scanning

Abstract;

composite was manufactured from waste MDF and phenol-formaldehyde resin (PF).

calorimetry (DSC). The results showed that flame retardancy of the composite was significantly

improved, compared with controls.
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Tab.1 TG-DSC test results of the composite

A#5 PF Bga/ SHBELR SHELIE BARRE/N

AR Jrg™ BE/C B/ T 200°C 300°C 400°C 500°C 600°C
g1 —8051 267. 4 329. 9 92.58 67.92 33.91 14. 54 2.43
8:2 737 261.1 334.8 93.69 71.88 42.29 26.49 5.93
7.3 813 259. 8 328. 4 93.80 73.33 46.92 30. 26 8. 36

¥ 8] —7591 266. 8 327.9 92.48 62.95 25.15 4,28 1. 87
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Tab.2 Combustion characteristic parameters of the composite
A#5 PF R %——iﬁﬁ%ﬂfﬁ BB B=RENE
FRL Einitial / Ruae/ tmax/ Tinitial [ Rumax/ traax/ Linitial/ Runax/ toax/
T (% + min™1) T C (% » min™1) T C (% + min~1) T

9:1 25 1.21 55 209 7.95 322 434 2.33 504
8:2 25 0. 96 55 207 5.98 326 380 2.22 557
7.3 25 0.93 58 209 5.42 322 375 2.28 561

10 : O HRD 25 1.07 53 212 10. 27 318 408 2.43 474
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Tab.3 Comprehensive combustion characteristic index of the composite

A¥ESRBERE o
HES
WSS 9:1 8.2 7:3 MDF
t/°C 267.4 261.1 259. 8 266. 8
FEXR . .
dW/dp)i/ (% » min~!) —3.39 —2.48 —2.22 —3.98
. toan/ C 322 326 322 318
RR Gt (dW/dt) max/ (% + min™1) —7.94 —5.97 —5.42 —10. 26
/T 561 600 L)+ 600 LA+ 528
BT Y
(dW/dt)y/(% * min~") —0.26 —2.08 —2.21 —0.27
SyX1077 5.58 3.59 3.18 8.63
SEFRE (dW/dt) mesn/ (% * min™?) —2.82 —2.46 —2.38 —3.16
©/min 28.7 35.0 35.2 30.8

R IR IR S LR 25~600 C, Btk , 1
BT RERER A BN 600 C,

MFE 3 FEBER T, PF SRS 85 n, £4
PR RRBE k B R A X (R, AR R 10 7 B
K. BT TR MDF R B Y RE B 22, T
ZEVRH B MERE T BEE PE S 7R 0 & 49 3% o
TE.

3 &g

1) iXFEH) TG.DSC. DTG fiisk 8, Z-& %
BIRFRIRE S e 3 B B R E R BE RS
ZHrBr 210~400 °C; PF B AR & LUK MRS R 5
B A MARR T EBK, 558 M /B T8 BB,
FELUR T REABR IR .

2) SRR E AR PR BE Ik 7 B 45
£ YR PF SRR N8 70 B R A 456 i T IR
ABFR .

SR
(1] Scimse, TRE MBS, 5. AMPREEfs h2msl].
HERL SR ,2004,23(1) : 2-5.

[2] #hiE. 5 MDF S EA RS E A AER T EMELD]. &
db - mdeR Nl K%, 2010.

[3] oRIEA, WG, £, % RETRUSBBRKIT]. B5F
24R,2013,8(8):1072-1079.

[4] Yu S, Jeng B.Pultrusion shaping method of fiber-rein-forced
phenolic resin-producing composite material with high strength,
flame resistant, low smoke, low chemical smog [P],2005.

[5] Rothon R N, Hornsby P R. Flame retardant effects of mag-
nesium hydroxide[ J . Polymer Degradation and Stability, 1996,
54 (2). 383-385.

(6] ZCE. AR R HMEL R REEMEET]. ERAER,
1994 (2).13-18.

(7] Sk¥b. SREM, HE R, & FEAMREA AR H & 51T
eI, P EBERAR,2014(1):17-21.

[8] M V Alonso, M Qliet,] C Dominguez, et al. Rodriguez, Thermal

degradation of lignin - phenol - formaldehyde and phenol -

formaldehyde resol resins - Structural changes, thermal
stability, and kinetics [J] . Therm Ana Calorim, 2011, 105:
349-356.

[97 J Li, S Li Pyrolysis of medium density fiberboard impregnated
with phenol-formaldehyde resin[ J/OLJ, 20086.

[10] SR, AN 4R, % . BERRBISEN AT MK
Bras()]. #RERE 5H0R,2001,7(1) . 72-76.

(FiEsmE K-

017'



