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Abstract

phenol to reduce cost of phenol-formaldehyde (PF) adhesive and increase utilization efficiency of

Pyrolytic-tar made from Larix gmelinii bark was used as a partial substitution for

wood waste. The effects of substitution rate,formaldehyde/phenol molar ratio and sodium hydroxide
content on the bonding strength of plywood as well as the adhesive costs were evaluated. The results

showed that the bonding performance of plywood made with the pyrolytic-tar modified PF resin

could meet the Chinese National Standards GB/T 9846. 3-2004 required for I-level plywood.
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1 #E5FH*
1.1 HEre

D &m#y (Lariz gmelinii) 3 52 P850 : B %1,
HHE L1 g/em®, &KE 30%~35%, F5HF 9.45 s
(20 °C),pH {f 2~3,

2) W5 R, BRE AN 37%0; kA
NaOH. #445r#r4i. ;

3) # K (Poplar spp. ) B ¥E T 400 mm X
400 mm, JEBF 1.5 mm, 5K %R 8% ~12%.
1.2 FEFHK

PEVL TSR,
1.3 RBHE
1.3.1 EFRMHE

BB NaOH FIB B AKBABI RN E S, Bk
10 min, FHRE % 40~42 C; in AFR4 F B (5 BE
B/ 80%0), 7 45 min WFEZE 80~85 C, {8
20 min; 7 10~15 min pyhn# 2= 86 B, 418 10 min,
JEREIRZE 80~85 C; il A VK HHARS By S48 wh AR &
FEE, 76 10 min RFHRZE(90+2) C; {8, MBS EE,
FEESEN BRE 40 CHix.
1.3.2 BEwRMEIE

HEZEBRAHR ERmEBEmER 10% ~
15%, 3% B & 300 g/m? (XUE) ; B E|EE 150 °C, #
FEHES 1. 1 MPa, #4ERfE 70 s/mm,
1.3.3 RBEH

B TR EARHR S R 24884
BRI B, BH O, ZE R RN AR T E R Y
BT » Rl B KB A LB R T 50%,

REFRAEROEERE, MELMR 1.5+ 1
WA R, LUFRD B, PF RIS SR &5,
HEBAMKENY SEAEBEH _BPES
B, A, R SEB AR (2.0~2.1) + 1 8,3

PR ERMIR B AR ERR. RARSE 2N
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VR R S AR AR A B R B & R PF 8 iged, B
BESERMLAERT 2. 1.

FHBSERNRE T HQ.5~2.0) : 1,NaOH
RIFBRANEB R 0. 2~0. 3 fF6t, & WA AE K &
R R FE KB ERIR, 0 T R BRI A K
BRI NaOH I 5HMM L E>0. 55,

GAETERENPERRR IR FITE L &
B, R R FHE/ BRI
2. 1 YRR R R E 4 it
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Tab.1 Synthesis of pyrolytic-tar PF resin adhesive

TREF FREE BEERT
1##E 0.10.20, n(F) : n(P)=2. 4;
HRFR/Y 30.40.50 7(NaOH) : n(P)=0. 6
2 n(E) ¢ n(P) 1.8.2.0.2.2,  #M#Mie Rz S AR 0 20% 5
2.4.2.6 n(NaOH) : n(P)=0. 6
32(NaOH) ¢+ 0.2,0.3.0.4, E0H-i} i @M R Y 20%;
n(P) 0.5,0.6 n(F) s n(P)=2.4
1.4 PREERHR

1 PF W B89 HEBE, 2 B GB/T 14074-2006
CRBHEERE R B A IR R 10 7 B2 ) AT I 52

2) BEREBS R AR, k38 GB/T 9846. 3-2004
(BRER FIWH:- L EREREHEREMGE
R 3 H GB/T 17657-1999¢ A L4 R A A v iR 38
HHERBIRI 8 ) T 8B AR AR Iy e 77 .

2 ZREifie
2.1 ARE RS B R -PF 8 Be Bt BE 1 iy
2.1.1 Wi mg

B TR AEW-PF W& RE R E A8
R 5 AN AR BE AL K » B8 A X 0 5 98 4 U2
] W REBE T 13~18 (20 'C). EHR/% B
BBy 2. 4. NaOH/Z B B H K 0. 6 B, 1 fi i
fR Bt PF R RR OB mi in Al 1 B

L BoR, B KB A, 8 iz smh-
PF R BA S B 40% ~45% 2 A F F 3 zh, B4k
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Fig. 1 Effects of phenol replacement rate
on properties of PF resin
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Fig. 2 Effects of formaldehyde/phenol melar
ratio on properties of PF resin
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Fig. 3 Effects of sodium hydroxide/phenol molar ratio

on properties of PF resin
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2.2 BENLTHREEY

LAJE A PR 2K e e B R 1 4 o B, 4k B S
HEFREAN 1 150~1 250 Jo/t94, i B i i
29 11 500 5T/t. MAHRBMRESREY  EBBA
Bh 20 RS/ KB B Ltk 2. 4. NaOH/ % B i
B 0.6 1,8 t W B M-PF B R A8 8.5
THE2. SHREMPFREF®, Y4 n(F®) : n(F
B : n(NaOH) : n(7k)=2.11:1:0.51 ¢ 4.01
i, 4 ¢ WA PF AR A BB IR 5 T3 2.

HR 2 WH: YW EABmBERERYEEY
20264, 45 t 3 & AR M-PF 4% S8 He % # PF 4% fig
R A REE L 585 T, LA B EMB TR .
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Tab.2 Cost comparison between PF resin modified

with pyrolytic-tar and regular PF resin

B/ BWWPFR R IF R
BY .o mR: mE: FR: BE/R
*8 11 500 0.2117 2 434.55 0.2628 3022.20
3] 4 1 300 0. 4382 569. 66 0. 4784 621. 92
NaOH 3 000 0. 0540 162. 00 0. 0570 171. 00
K 2.32 0.2432 0. 56 0. 2018 0.47
4 pe i
o 1200 0. 0529 63. 48
Bt 1. 0000 3 230. 25 1.0000 3 815.59
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