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Abstract:
according to the AWPA P50-2010 standard. The three retardants were then used to treat

Three formulations of FR-2(phosphorus-nitrogen-boron) fire retardants were prepared

Eucalyptus veneers for plywood. The effects of the fire retardant treatment on fire performance,
bonding strength, and hygroscopicity of the plywood samples were evaluated. The results indicated
that both fire retardancy and reduced smoke from the plywood were significantly improved after the
fireretardant treatment. Bonding strength and hygroscopic behavior of the samples after the
We also found that PNB-1 fire retardant,

Monoammonium phosphate, Diammonium phosphate and Boric acid was the most suitable for

treatment remained the same. composed of

Eucalyptus plywood among the three retardants.
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1) B B #%& (Eucalyptus urophylla X FEucalyptus
grandis) Bl . By ) FE LS BBt 4 SR 2. 3 mm,
B 250 mmX 250 mm, &K% 8%~12%.,

2) ZRA RS BRI AR B (MUP) : Sy, 36
FF 145 mPa « (25 °C).pH {4 8. 44, E4LEFE 172 s,
Efk&8 57%,

3)FR-2 #URH A7) : 4k 38 AWPA P50-2010 X%t
FR-2 RIBHMRT 0 F , BEReE: TR B R B A R ER
ED, B, 2EEANERN - R 8%
(Monoammonium phosphate, MAP) | B§ B & — &
( Diammonium phosphate, DAP )., B B B &
(Ammonium polyphosphate, APP) #1 ¥ B ( Boric
acid, BA) 2y F ), & — & AR B T (3 2) .
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Tab. 1 Chemical composition for fire retardant formulation
required by AWPA P50-2010
BRI/ %
il Bl ¥5 B
BREH Gk P20s i) 54 57.8 61
¥R (% HaBOs i) 15 18.3 21
£ (& NH; i) 21 23.9 27
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Tab.2 Composition and pH value of three FR-2 fire retardants

BELARR P 4 5 HEH pH {f

PNE-1 m(MAP) + m(DAP) * m(BA)= 6.48
1.42:4,25: 1

PNB2 m(APP) : m(DAP) : m(BA)= 6. 68

1.56214.2411
m(MAP) : m(APP) : m(DAP) : m(BA)=

PNB-3
1+1:5.80:1.37

6.59

BRAMBE R TR, S, 3 FhECHFBHMRA N
LB ENR K RRSH 20%, X pH 4
AWPA P50-2010 (4 ER ,

1.2 #&

RENL TN FREH, ERESHE, FTT #
R
1.3 Hy:

1.3.1 4t m

BRETERERAARIKRE ONESR,
R m . R 4AHPR. BH30%K. BHP3I4A
SHET=MHEKNF . ZEHHEHEBNHE 12 h,
HARE T EAESKEAN 1020, KGR m. B
B 1 HTBREEAGER.

R=0Gny,—m;) /m; X100% )
1.3.2 EaEmH&

FHPREF TR MR ER 200 g/m’),
HirfE, ZEpfi kS 1.0 MPa &4 T WK 40 min; F
MR A 115 'CEH 1. 2 MPa B 1 mm/min
ZRTHEHBR. SAFXMEIHEHR 3 ERER
S5(ATRAHERR .S B4R 3 k(FATRE
PERE IR R WD) .

1.4 #ERERHR

1) stk 4% GB/T 16172-2007¢ & 4041k}
HBHEF R, ST BRI FREH RS
50 kW/m? &4 T, 3HAE M R B . B M
EAMAvE e T M. SRR 3 NMAERRENTE
A

2) B4 1ERE: K48 GB/T 17657-1999¢ AR &
M A G HRERA R T 3O E 0 5 m IR &

SR, RS NIRRT (E.
3) U@ 4k 3 ASTM D3201-2007( Standard

test method for hygroscopic properties of fire-
retardant wood and wood-based products )R #lf. ¥
BRI #E 30 mm SERE MR, S REL 3 MAR
HHKVH{E.
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Tab.4 Bonding strength of FR-2 fire-retardant-treated samples specification for treated wood) () E4t, &b 5
e MER4RE/MPa y I XE458E/ MPa . QS'L./ JE &K H/NTF 28 % By B A Rk, BT FAE
) W REE/ WiEE R/ R/ .
RAE 111 (6.34) 0. 90(24. 31) 18.98 FARRL AR K &K ZRERR & R
PNB-1 0.84(11.05)  24.39 0.57(18.51)  36.36 31. 80 Wk R ER.
PNB-2 1.06 (4.23)  4.42 0.72(13.28)  20.03 32.22
PNB-3 0.95(14.55) 14.13 0. 62(18.30)  30.97 34. 87
e LK% A%/ % e 3 &it
) Wik xEREE/ % Wil R/ R/ % 1) =FE a9 FR-2 BIEH#R 7 AL BRAGAR
R4 83(14.97) 63(27. 06) 24. 34
PNB-1  46(46. 60) 44.74 19(73. 22) 70. 22 59. 23 PBCEHR, 3R B BT R BLAR . IR BOR
PNB2  66(15.91) 20. 88 21(71. 94) 65. 92 67. 41 Hyb s — S BRRa _— &
PNB-3  49(42.78) 40. 96 27(52. 27) 57. 32 45. 31

i) PNB-1 BMRFRIBR B A%

HEL % B R = GRAD IR A 0 — AR LR R / R AL B

X100, %,
¥ 2. S v = (I 2680 — [ 2M BN / T 268 08 X 100, 4.
I3 FESANERER),. TERA.
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Tab. 5 Hygrescopicity of FR-2 fire-retardant-treated samples

AkE/ %
BRI P S ¥/ %
PNB-1 9.48(1.13)  23.09(2.87) 143. 60
PNB-2 9.26(0.21)  22.01(3.3D 137. 66
PNB-3 9.31€0.22)  22.54(6.7D) 142.01
FAEN A 8.91(0.45)  16.44(0.28) 84.45
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2) HRALBE AR EREMA
BER, (TR B F A 4 3 FPAC L BY
FR-2 BRI AL B A0 e 1 L T K655 %
ERABE.
) EFHEME S RAORBHEEF K YKT
RubBBEAR - B REWR R AR HE AWPA UL-2011 3§
EHAMHER.
4) &% B MR AL B 5 BE-& Bt g, PNB-1
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