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Phenolic Foam Prepared from Liquefaction of Phenolated Poplar Bark
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Abstract:In this study Ttalian poplar( Populus euramevicana cv.'1-214") bark was used to prepare phenolic foam by liquefaction.
Results obtained were as follows: 1) good liquefaction effect can be gained at bark powder-phenol 1:3 in mass ratio; 2) The
catalytic effect of sulfuric acid is superior to toluene-p-sulfonic acid. Under the catalytic conditions, residue rate decreased with
increase of bark powder-phenol ratio; 3) Residue rate markedly decreases during liquefaction procedure with increasing tempera-
ture after blending bark powder with melted phenol homogeneously; 4 ) Molar ratios of HCHO/phenolated bark and 40 % NaOH/
phenolated bark, liquefaction temperature and time have significant effect on the viscosity of liquefied bark resin, which has great
impact on following foaming procedures; 5) Phenolic foam with a density of 0. 11 g/cm’ and a compressing strength of 2. 8 MPa
was prepared successfully through regulating the conditions of resinfication and foaming.
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Z 5, 5 BV RVBORS B2 (AN 43 AN Rz ) s 0k VE T )5 BE i A oK, G 3 180~425 wm FLAR i - A9 85 K
T 55
1.2 XWFHZ*
1.2.1 &o# ks o egm 2 R K i 4 Klason KR SR O BEL 4R LR 4 R &
140 A H5 4 B [ 42 Tl ARV 4 ) GB/T 2677. (2~10) - 1993 #47,
1.2.2 RASEBRAZE RO BHKREOAMERRATTE" KA 100 mL = 115,
AT P PERE BRI EEREE . A 2.5 g WM AR, DU i MR B (R 5 5 ) 52 by ) o & Ll
(KRB L) 1:3~1:2) 14 mmol X B 2R R (i 2 A 6 A6 5 B 2 mmol) 428 A 1a0RE WAk 4 A A6 570 1Y 52
A B ZE 150 °C @Y 3hiEH, JF Sl $ 245 F0 v BE 25 8 UE 17 WAk SR, ) 7 B[] 60 min,  fl F 4% 2 4
R RBY AT MR A = BRI AN B8 A SR A 58 4, W0 Ak S5 P 0 2R B 5 2 A — 3 4 2R By RS R R
FIal i BE b AN BE S5 2 M AR A M ik o T2 6 A 245 B I 58 58 05, S 80 °C [ il v 4 PN gk 47
B[R] B R S Bl = R, 8 AR T il A R VAR, 5 0 R A T 0 fl i HEE T Y B IR R 1 TH IR 2 H AR
AT WAL . N ES A, I TP B = VBRI, T 80 % 1) 1,4— AR AR BR O R VA R G B N W
FFRHEZS EH T B o uE B pE AR R G2 5 1S R DE R A AR M . JEVRAE 55 C FZEMW 3 h, L
BRAER 1, 4- "5 Ok, ZJ5 5 R M WAL P9 i A\ B30 h 4 o BRI 7E TRAR I (103 £2)C
TR 2 i S R TR R A, AR SRR I WO AR M E AR AR, B DL AT
R=W/W, x100 %
K R—RE R, % 3 W — ikt 4 T &, g5 W, — WAL TT S e T i i, g
1.2.3 Eo# e ey gL 2 3 46 egml 2 ROF A B B2k R b 9 it A7 W Bg Ak &
B, 78 5 BB AN BRI AR B, AR B b3 AR WAL 40 A Sk 28 1 9 5 A4 , o gl 2 B AR B b A VR Ak 0 1 43
F I R ) A T AL A
IR E = (WE MR Y x YAy &2t x30) /(94 x HEE 4R )
AR WA E = (W B RBEAAY x PR &2t x40) /(94 x F A LR ati )

R R AN A 1. 2.2 5 i Ak 3R A5 BB B R R W A6 . 40 % 19 NaOH 75 W Al HH 8 375 v 4 iR —
EMY RS2 n(NaOH) : n(WAE$)0.3: 1, n(HEE) s n (VAL ) 1.3 1 it A% 1000 mL = 15k
WP R B T A = R — A 1 A 50 C R Y T s v BE RS ALGE PR RS, ST B PE 5 ming, DU
15 min Ft5 10 °C AR EETHE] 70°C . £ 70 C R T RN 10 min, SR J5 4k 22 7HR 2] 90 °C, 7 IR T
g 80 min, (ISR IR A9 288 B A GR B RV T 2B 2R (RERR W R T BRI ) o AR 0 B B R FH e 4% 26
FETHIE
1.2.4 ZamAes & B20 g WIS HA 200 mL BEAR 4K 0 A Ak 57 (X B 238 i 52 — i PR I i b
2:1)10 %~20 % (AR AR Bt it , T [F)) K& 7 (Tween 80) 1 % ~5 % &7 (1E L EE)S5 % ~10 %
JIFRH(VER )1 %~2 % o ¥ LRIR G Wit AT 58 0 P IR A 50, B A4 (98 % iR )2 % ,
Ak 1~2 min J5 R AW BFEIA 500 mL Bdfrp CE T 60 °C HEAR T & ¥ 50 min, 4k Z2 T 2 80 C, 784y
EE 1 h, B H# B 45 2] 84 (0 AR, LA L& 2143 LUK R BE B 38 i 1E 38 3 56 3R A5 0 A A% g 2 v 4
B T2,
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METHEEL, S ET 1% NaOH i i) i m, XML S A ke 5 1%
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LYEZR (27.15 % ) WIRAKAR Y . XRUIZAW Ly Z WY 2L ORE L, RISy & &
AR R, AT DA U R A A R I 2% B B VA S T VR AR A B R AR R

®1 EVMEMABHLZAR

Table 1 Chemical composition of poplar bark powder and wood powde %
%%% extracts
JEUEE %K ok S ENITE FYE R LR R Y ix
materials 1 % NaOH cool water hot water A= lignin cellulose holocellulose ash
benzene-alcohol
soluble soluble

B B

. 31.22 2.92 8.84 4.09 51.47 28.09 54.70 2.75
P. euramericana cv. bark
AR 47.49 7.48 15.40 39.15 27.15
C. lanceolata bark
S N
K AR 20.12 1.03 3.15 2.01 22.37 27.17 77.64 1.05

poplar wood powder

2.2 FREMEL TR B AR B L &0
T ECRAT LR 5 O LI AR 1 22 52 H T B B R 7 W YA o 1 A X PR A ik 1 A Oy
AR TR, B AR 3 TR N SEAT WA SR, WA S B i S 150 °C, S I I ] 2 60 min . FLEWRALBOR , 45
W22,
#2 TRBULEGTEGRERLNOZER

Table 2 Residue rate of bark liquefaction with two different catalysts

{4k ) A2 AL F 5/ mmol m( # 7 bark powder) : m( ZEE} phenol)
catalysts dosage 1:2 1:3
98 % H,S0, 2 10.55 9.56
Xif H K i 8 toluene-p-sulfonic acid ( PTSA) 4 15.90 13.75

H12 2 AT, DUBR R O i A 3R] ) A ROCR: Xk BT R B R 4, 28 60 min A0 S IV I 19 5% v 58 AE 9 % ~
UL % 22 18], 15 RO F AR R by AR 0] 28 60 min WAL SOV 5 B9 3R B R AR 13 %~16 % Z [l TElR] —fEfL
R Bt R 5 R AR KRR SC R R HE o 122 WA 58 4, 5 B s Ry ey 123 1
BRI RBR . FlE AW LAY I, B I AR IR
2.3 ALY I 15 B B A S B 1 B
2.3.1 ¥ 00 Re B FE FA B R R I IR A R A A DR B ST, A R R I TR SR
{9 DR 3 4331 Ao A I 140 266 B ARE 1 R kR R A R L AR AR B . E A A AR Y
Joh 38 0[] 5 2 52 M Y TR AP R 1Y B T 0 B, R R e N T S S Y R U AR A
RUR B R , A6 PR PR PR B 9 25 1 1, 36 B2 4 I /£ 2 000~4 000 mPa- s, [& 3% £ % il 75 78 % ~81 % ;
T BZ 42 i 7 70~80 °C., [l A 700 FH 5 7 S A% g FH B9 18 %, U 5 T S A Jlig FH 1 8 % ~10 %
2.3.2 gAuH e R WY R AL TRDECIC B A 2 REBOR s HLAE 80 min Ji5, B EE 2R BT, UL
SP- 3 B0 e 2 28 B 0 1 0 SE B B o B SR IRE ] 120 T 100 min R G R ACBE R R, R IR R RAE
K WA R e R 52 A AL, CIEBEFE . TS0 80 min fAR R , L AR B B AR K, W TR T SR BRIR , (ELE
HMT R, LW Wik, AP M NG T 2% A :n (NaOH) = n (¥ fL¥))0.3: 1,
n(HEE) n (AL ) 1.3 1,3 )% 90 °C, i [H] 80 min,
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2.3.3 KA A R RIS AR R AR . BN & i 3R A, BB S R AR T IR MR 2
JZ BT RAR I B o R L5038 5 kg W AR A 590 AR R R R, AR AF 2 % NaHC O, (W #4 )
FIIE e (R ) PP & 70006 EL S B8 o &5 SR 28 IH IE 13008 1) 2 T80 R LU ik R S04 47, ik 7R S 7 K T 0
W N A P, R g PR )R R AR Y CO, AR RN Y e R KRR T & R 3R . i
IE ke AR TE IR T S48 K (A E Pt Pl o 72 v, R1 Rl 2 A 2 0 O S50 Ja A R i B i
2.3.4 x@ERANFBAK EFE FIEIEMEFEEEE Tween 80,
5] A 790 326 420 X PR R A R Rl 7R, L b ke PR RS TR 5 Ol TR 1Y O L
H2:1,
2.3.5 RaMAMEE LY BT KEMLEAH AT AR
TN kTR IE B ke i 8 %, [ KT & 18 % (R 6 % , x4t
FORTE R 12 % ) , R 1 16 M) Tween 80 4t 2 % i 50 °C s =
1530 C,
2.3.6 K AAAREG MR AT R R AR (LR 1), 2
B RWHEE R 0.11 g/em’, JE4i 48 & K 2.8 MPa, J& T % ¥ v 4
SR B R AL R
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poplar bark
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3.1 B AEEAT AR R M LLTE 103 I RIS 54 W i AL BOR
3.2 FHBR AR AR A AL TR 4RI L RS R R IR B S8R A, LR R AR I3 e B B9, 2 R AT
3.3 WAL STNLIN R R A 2 5 AR TR S 1 20 15 T AT DA S BRI R R
3.4 HIEEA 40 % NaOH 553 b4y 44y o 04 ik b I BE LA K T80 380 A6 490 8 IR 1940 6 68 382 Wiy 65 K, 3 i 2
M i 252 FA) 25 Y I R
3.5 AERATHIR R AL R I T 2 A E T B R AL i 4 AR AT 0 R M RV R 0. 11 g/em”, JE 4 5
FEZ)H 2.8 MPa,
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