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Abstract

phenolic resin through liquid phase foaming technology under low-pressure. The insulation mechanism, the improve-

Phenolic-based carbon foam precursor with nanometer pore structure was prepared with thermoplastic

ment of nanometer pore structure on the insulation properties and the change laws of the effective thermal conductivity
of the precursor material with the bulk density and temperature were studied. The results show that the insulation
properties of phenolic-based carbon foam precursor are improved by nanometer pore structure. As bulk density increas-
ing, there is an optimium density value in which the effective thermal conductivity of the carbon foam precursor has
the lowest value. The effective thermal conductivity of the carbon foam precursor first increased and then decreased as
temperature increasing before 200°C. The turning temperature of the thermal conductivity of the carbon foam precursor
with bigger volume density is higher than that with lower volume density.

Phenolic resin, Carbon foam precursor, Nanometer pore structure, Thermal conductivity
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Tab.1 Fundamental properties of thermoplastic phenolic resin
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Fig. 1 Schematic diagram of preparation process of phenolic-based carbon foam precursor
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Fig.2 SEM images of phenolic-

based carbon foam precursor
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Fig. 3 Pore size distribution of phenolic-

based carbon foam precursors
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Fig.4 Heat transfer mechanism of phenolic-

based carbon foam precursor
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Tab.2 Thermal conductivity of precursors

with different pore structure
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Fig.5 Effect of bulk density on thermal conductivity

LA B /NT 0.23 g/em’ i, BI85
RBER IR/, KT 0.23 g/ em’ L5 T Fifi 25 )2
IR R . OISR E 0.23 o/em’ LPEAS
W/ME X S ETY ML L. Sparks'™ A WS
ZALIRPIRHE— € PIIRLE T A — S A% B At
G A o ORI RS S AR B B IR AR 1) e 1
BN 0.23 g/em’, IXJE R PEAEZFLA RN EE
A3 BB AT L SRR B , Y BRI, AR
YL FLR T FIALBRAR B, FLES I Y 2 A Pt 9% L
HPREN, (H Y2 SRR AR L, BhrtfL
B R SRR XA AT A A R 5 i AR A5 B S (R R
ARG A YRR B 2 A RN VAL R R
FLER ARG , WA 78 710 5 Fry v FL B ] By A%
FRF) 7 HE PR, AT TR E T
3.2.4 WikRENSFIRERSEHZNT

K6 NBE M 0.27 A1 0. 17 g/cm’ i MBS 5%
LR FT SR AR 114 75 g AR g A 5 0 5 R R (25
~300°C) YA A 2% 7E [RIARE A9 R T, B AR
RIER I BIIT R L F RN X2 R &R
o HEAS D T il ag s R R SR AL &5 4 v il e AR AE
T AL  TE SEE Fh VA Rl ) i B B R
KFRm, RNl EH, 200°C RIRT, B WA 2

SR 2009 4 555 ]



1) Rl i ) A S AR ST A Sl T v TG A, AR5 B
TN E T = T /N o 200°C U, Bl 2 7 ok
7R, FT SR AR PRy R R AR A AR o {EL{ER % T A o 8 B
BRI T R R A A B TR R B A ], i
B AR A £ B 2 100°C, FUARSR B2 T R4 (80°C)
HEZE 20°C /i .

Xb TR RS SR B AL S5 B AR B R S ), =
PLELRAREETC A ARS8 73 1 B 1 B 28— [ 2 s

80

NS
Z 70
;E 65 b L
Z ool " S (D
< K SR
= 23 )
R T e
Ik e,
= S0 F

45 b

0 SO 100 1500 2000 250 300
A

(a) p=0.27 g/em’

B AR B, f BE RO AR 45 A AR B 23 1 R
FUOT T I AR B RV B B, 7R T
AN o A0 PP BRI B T R, iR SRE SR I A, A
P, RS2 IR R 20 B AR R e
TRIK BTSRAAR Y P H 26 F] 0, 7R 100°C AeAy, Hi 3K
PRITRE /K ,200°C LS 538 C—O0—C BETT G W A0
rfth COM™T e BT R AE— PR RSO
FEER, BT R PR Y A3 R BB A A2 1

70
Z 60
f SO 8 H ) jmm
oot g
=

30 F ‘

0 S0 100 S0 2000 2500 300
i g/ ¥

(b) p=0.17 g/cm’

P 6 i XA e o BRI 4 BE AT IR AR AR 2 5

Fig. 6 Effect of temperature on thermal conduetivity of precursor
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