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Abstract: Nitrogen-phosphorous fire retardant (NPR) was combined with urea-formaldehyde (UF) resin
for preparing plywood samples. Moisture content, bonding strength, immersion-peel performance and fire
resistance were tested. The results showed that with 8% of NPR content and 0.2%o0f NH4CI content, the
moisture content, bonding strength and qualified rate of immersion-peel test were 7.8%, 0.87 MPa and
93%, respectively. The fire retardant performance of the samples met the requirement of the National
Standard GB 8624-2012 for the B; grade.
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Tab.1 Mixture ratio of fire-retardant, hardener

and UF resin
BEL# UF i i) 1 2 3 4 5 6
m (NPR)/% 0 2 4 6 8 10
m (NH4C1)/% 0.2
m (UF)/% 998 978 958 938 918 898
m (NH,4C1)/% 0.4
m (UF)/% 99.6 976 956 936 916 896

2) FHEBR A 2%

TR HARRR SRR H IR —
JEoRH il

G IRETEHIAE 250~280 g/m® (AUE), GG
EICE 40 min; 3 JZHARASL )G, F 1.2 MPa N4 %
2 h; AN 113 “C. 0.9 MPa [FJEHLHF#UE 7 min,
FHE 48 h.
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W BUCFIAME .

2) MHE LY/T 1738-2008 (SEARE bt A&
B, MR A ORI & KR G o B IR
TR ERE . PATINER 10 R, BCFIAME.
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3) #HEH A JIS A1322-1966 “Testing method for
incombustibility of thin materials for buildings”, i
BELIA TR G B R BELR T R, I BELABR M & B 328 1]
F ] 7 KK RGN KA 7 B R g oy, 1
ATHE =7 ik .

4) G ol 7538 30 AR SELASA P 4 A e T = BR8]
HALEL 3 mg WA (HIRED, BJETE 100 CHA
FHRFEH TR 12 h, HREATIGE ST

MRS AT =2 EN 30 mL/min, FHEHE
#20.0 ‘C/min, VG 100 'C~800 C.
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Tab.2 Performance of UF adhesive for
fire-retardant plywood

m (NPR)/  m (NH,CI)/ pH fH EEe4 &
% % 5 min 60 min i)/ W/
0 R 0.2 8.54 6.89 326 g
0.4 8.54 6.42 303
0.2 7.83 6.81 312 8
2 0.4 7.79 6.39 290 8
0.2 7.37 6.77 300 8
N 0.4 7.29 6.26 288 7
0.2 6.94 6.45 286 8
¢ 0.4 6.74 6.07 276 6
0.2 6.68 6.23 280 7
; 0.4 6.60 5.89 273 5
0.2 6.37 6.02 245 6
10 0.4 6.29 573 231 4
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Tab.3 Effect of addition of NPR on
moisture content of plywood

m (NPR) /% 0 2 4 6 8 10
FIKE Y% 7.7 7.8 7.8 7.9 7.8 5.9
LY/T 1738-2008 FR{E/% 6~12

% 3 4550 T4, NPR INEXHR & HOREE K
EKET T, NPR IR 10%H, REHR
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Tab.4 Effect of addition NPR on
bonding strength of plywood

m (NPR)/ &g (12 /MPa EHEE/
% FHME S ON! R/ME %
0 1.64 1.93 0.76 100
2 1.43 1.90 0.83 100
4 137 1.88 0.80 100
6 1.22 1.81 0.80 100
8 0.87 1.65 0.54 92
10 0.72 1.33 0.52 67

¥E: LY/T 1738-2008 FR{f =0.7 MPa.
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Fig.1 Mean bonding strength of plywood vs.
addition of NPR
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Fig.2 Immersion-peel testing results
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Fig.3 Thermo-gravimetric curves of fire retardant and
the control plywood
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