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Manufacturing Parameters for Fire-Retardant Medium Density Fiberboard with
Magnesium-Aluminum Layered Double Hydroxide and Melamine Phosphate

ZHANG Li-fang, LIANG Shan-qing, ZHANG Long-fei, JIANG Peng, CHEN Zhi-lin
( Research Institute of Wood Industry, Chinese Academy of Forestry, Beijing 100091, China)

Abstract: In order to improve both fire retardant and mechanical properties of medium density fiberboard
(MDF), the authors prepared a flame retardant composed of magnesium-aluminum layered double
hydroxide (MgAl-LDH) and melamine pyrophosphate (MP) having a mass ratio of 1 : 1, and selected MDI
resin as the adhesive.

The results showed that MOE, MOR and IB were influenced as MDI resin consumption, hot-pressing
temperature and hot-pressing time changed. The optimal manufacturing parameters were 160 C
hot-pressing temperature, 6 minute hot-pressing time and 10% MDI resin consumption. Under these
conditions, all the MOE, MOR and IB of the flame-retardant MDF samples met the specifications for
furniture grade MDF used in humid conditions according to the National Standard GB/T 11718-2009. The
limiting oxygen index(LOI) was 30.3%.
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THRBRFHBAF R, 2. HRBRRR

RRAELE/KIBERA (MgAl-layered double hydroxide,
MgAI-LDH) {ERBR—ERF, ZEREMAE (UF)
R HZ BHR T 4FHR (MDF), K33 MgAl-LDH %
Bik 15%0F, HEEARBRNBRS=REEE
2t (Melamine phosphate, MP) #RINE 10%AI R
IR, MUEME, B4 MDF #7125 A5 RE,
EMEA E, E& 2 UL MgAL-LDH 1 MP £,
FARERS, §&—FMHELIERA, HXH
REBE (MDD f#l#% MDF, BfE{RIERA REF
FARMERERIRIRT, RF 15 HERE.

1 ¥H55E%
1.1 AR

1) B4k A (MgAL-LDH), ABMEK, M
FiK, Fhift 260 nm, S4EFHELH 3 1, MgO.
ALO; KRB 7305 FIR 33.1 % 20.5%. SMNE.

2) ZREEBEEE (MP), AR, HEE
FE=250 C, %P 1.8~1.9 g/lem’. FMH,

3) REFESEEAE A (MDD, %3E B R B i1,
FAXTEE R 1.22~1.25 g/em® (25 °C), i 200 mPas
(25 C), 4.

4) K4, HKE 10%~12%, KE 1~4 mm,
H# 100~800 pm, SMH.
12 FERZ

BERTFIRA. APl BREN. B, HER;
AT/ RBH: BFRF.
1.3 #HIETE

1) FEERFEC I

¥ MgAI-LDH M MP B R BRI 1 - 1R EL,
TERBEHFYRIE S S, £/,

EREHINE: ¥ 200 /min, E/REMNEE 6
min, MIB{7HT1E] 18 min, 1ZE4TIE]FE 6 min.

2) LERE

TR AR Y — T % — e B — 0 B SR 5] — 4L 38— 3%
E—FH#R MDF.

Rk, BRHERAN, RALLIE
REHRE. 8, 183 3K, FERBRFIBIL8T
KR,

TR 0.75 g/em’, WETE A 360 mm X 340 mm,
BE49mm, FLE®BAKRFRE, L TEHSHE
AR .

RIEATHIRIG 45 R, W B SR ERTIRIE N
15%, HJEEAIE S 3.5 MPa, BURERE. #Jk
wHiE, BREATERT, 8/ MHEHFRE=ZNKF

(R 1), #AH Ly Y RAFEXARREI. S
A A% 6 BRI .
%1 AEIZMEFRAKTE

Tab.1 Variable factors and levels for hot-pressing process

HE

K
A BB/ C B B[]/ min C KRR/ %
1 140 6 6
2 160 9 8
3 180 12 10
1.4 PEEERY

1) %M GB/T 17657-2013 ¢ N KA A&
WEBAL R IRIS /7)) A GB/T 11718-2009 (&S
SFHERDY, BMIRRMGMEEE (MOE). #ihEE
(MOR) FINZ&5EE (IB).

2) #R4E GB/T 2406.2-2009 (3%} FHE B EEN
EBRBIT A FE2#a: ZEAR) WRERE.

2 ZR5WE
% 2 FIHAF T Z %4 T % & fFE# MDF K
R EE R, PLK GB/T 11718-2009 Xi#iiE
RAEMAIF AR MDF FIFRMEER.
Fz2 ARILZF4THEN MDF NH¥MEE

Tab.2 Mechanical properties for flame-retardant MDF
under various manufacturing conditions

s BT Bk L;[ch),E/ MOR/ 1B/
ABE  BEE Cchpg M MR M

1 1 1 1 2149 13.1 0.38
2 1 2 3 2628 216 0.85
3 1 3 2 21702 21.0 0.53
4 2 1 3 3378 311 0.98
5 2 2 2 3099 26.0 0.72
6 2 3 i 2829 223 0.58
7 3 1 2 2894 227 0.52
8 3 2 1 2386 17.5 0.63
9 3 3 3 2869 279 0.96

GB/T 11718-2009 fR{H (FEE 9mm)  =2400 224 =0.50
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2.1 TZREFXHAR MOE Mg m 4 RRBHBEREIN
HE 2 ZEHE4, £9 FTEXMET, 1258 Tab.4 MOR range analysis
Sk 1 MOE KikE| GB/T 11718-2009 FIER; 4 MOR/MPa
S MOE & &, 12%] 3378 MPa. i A T s
RYE EATRRHIE, XA R T2 &4 %37 4K y 557 67.0 529 T=203.1
[t] MOE #HTARE AT, ERFITFE 3. REX 3+ Ty 74 631 6
SRR . AR IR MDI MR A9 MOE % e mn s
ZE, THEHEREXHAR MOE MmEB K, #E v, 186 23 17.6 7-226
Bt 8] B B2 e /) Y 265 217 232
E 3 ﬁtﬁﬁﬁ*ﬁlﬂiﬁ*ﬁ y;j 227 23.7 269
Tab.3 MOE range analysis B 79 20 9.3
SS; 94.0 64 129.7

A : MOE/ l‘\APa it
AR BEHE  CHRE

Ty; 7479 8421 7364 T=24936
Ty 9 306 8113 8 695

Ty 8 149 8400 8875

Ty 1827 308 1511

y ij 2493 2807 2455 y=2711
y 3 3102 2704 2898

y 3 2716 2800 2958

R; 609 103 503

SS; 566 774 17 440 451 453

1 Ty Ty Ty A RIRE 5 “17, “27, “37 KEF BRI R
AR T %5 5) “R” KT AOX BERB AR (O 2 A0,
2. Y yY T  AEAE B 17, “27 “37 KPR BRI
M2 T,

W3 RN UMM, SN FINBET R, FRA.

H— X R AR AT EN, ERFEKF
0=0.05 B, $4 5 ilR BEXHAIR B MOE &M R B3 (F =
21.95>F0s (2, 2) =19.00). £ a=0.10 &}, #HEE
R BEXHAR MOE ¥ ERERW (F=17.45
>Fo0 (2, 2) =9.00), AJEREITEEEH M,

HESTERESNERHYER, FARECHE
W, &FEF3HRR MOE &M EIIGF A RERE>
JHE i B > PR BT ] . IR BB T2 S 808!
YVoas YA Ysc, B 4 SRR TEERM, BE
160 °C. KA 6 min, MDI R E 10%.

22 TZHEFXAKR MOR HI5

AN A L2 44 % MDF 1R () MOR #474%
ZH, GRITR 4.

FH A IR B | A R I ) 0 i i B R £ MOR 4R
ZEW R, &HTFX MOR BTN BRE>
. 8 .

PR IR BE > #UERHE . REHEFKFE T MOR £ KE
BINRY as YT Y e, HEAIHERBRRHTE
SH¥N. HJEEE 160 'C. HJERA 12 min. MDI
R E 10%.

HEMTERER: 7 0=0.05 i, Fc=72.06>
F=52.77>Fyos (2, 2) =19.00>F5=3.56, TR
BENHEREY MOR BB EL M, 1K E
EREEW, SMEMIER—.

IFTZEMAT, 4. 5 F1 9 SR H MOR # 2
GB/T 11718-2009 E K, K+ 4 5iXi% ) MOR & K.
4 SRR L ZSHESKE Y HHREMNBKETES
BAFERNB LRESR; MAZESTEHA, B Ext
FH#% MDF () MOR LR Ef& W, EE4F=KE,
15 HUBEAR (4 #4 H BF [8] 9 6 min.

23 TZHEFXHAK 1B KFH
A FIRAR B9 1B #EATIRZE T, ZRAK S.

5 WIRRAABEHORESF
Tab.5 IB range analysis

5 1B/ MPa .
ARE B E}[H] C IR &

Ty 1.76 1.88 1.59 7=6.14
Ty 227 2.20 1.76

Ty; 2.12 2.07 2.80

Ti; 0.51 0.32 121

¥ i 0.59 0.63 0.53 ¥ =068
y 2% 0.76 0.73 0.59

y 3j 0.71 0.69 0.93

R 0.17 0.10 0.40

SS; 0.05 0.02 0.28







