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Effect of starch pore former on microstructure and
properties of porous SiC woodceramic
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( Beijing Forestry University, MOE Key Laboratory of Wooden Material Science and Application, Beijing 100083, China)

Abstract; Bio-templating is a traditional route to fabricate porous biomorphic SiC woodceramic. However, this
approach has encountered challenges, such as anisotropic structure and uncontrollable pore properties. To address these
challenges, in this study, wood flour was modified by polycarbosilane (PCS) to produce woodceramic powder, and
the powder-sintering method was utilized to fabricate porous SiC woodceramic, in which starch was selected as the
pore former to adjust the pores in woodceramic. The pyrolysis behavior of woodceramic powder was examined by the
thermogravimetric analyzer coupled with the Fourier transform infrared technique. The X-ray diffraction, scanning e-
lectron microscope and mercury intrusion porosimetry were used to characterize the microstructure, phase composition
and pore size distribution of the as-prepared porous SiC woodceramic. The porosity and flexural strength were also de-
termined by the Archimedes method and the monotonic equibiaxial flexure testing. The results indicated that the addi-
tion of starch did not have side effect on the sintering process and ceramic composition. It was found that the main
phase of the woodceramic was B-SiC and the ceramic texture was isotropous. The pore-forming trend of different kinds
of starch was the same. At the low starch addition level (5wt%—10wt% ), the dissipated starch pore former particles
could form regular-shaped pores with diameters around 10 wm. While with the increasing addition level, starch pore
former particles could aggregate, causing large pores with diameters around 30-40 wm. With the increasing starch
content, the open porosity of the woodceramic increased from 68% to 80% , while the flexural strength decreased from

5 MPa to around 3 MPa. From a practical point of view, the optimum pore former choice should be sweet potato
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starch and the addition level should be 10wt% —15wt%. Under this condition, the porosity could be around 71%-77%

and the flexural strength could be around 4.0-4.7 MPa.

Keywords; SiC woodceramic ; porous ceramics ;starch pore former ; microstructure ; mechanical property

2L 88 2 S 7t W B A — A E 5 Il
e 5 3 7 Bl R AR oA S i A L 3 AL R A A
AT AR P AR AR B, e v L 1w AR, O B AL&%
P SEER I REAL I o A Fike il ke J e ek i 3
Ureas A ) AR — ool &1, X R R R AR
PRESHY 55 B M7 AR, PRI AT 550 2 A T8 oy 47
WRREM SRR . BT, 2B R P A
N HEAL RN BAR il D ATR AR R B S 2
D7 2SI T I RLHT SR N, AR Al
B EE pR ah TRL v, BILIN TR M, DR, LA A R
e T i ATk 22 LB e 14 1 2 T 2800 B,
Ak R T BE— 2R

AR AE W bR DA B D Bl 2 AR 5 |
BB P ) A e AR v S S I e B
R AR O i AT LA SRAS T 2 A 0y O A
EEMR— AL AR R, X FRRL RS T Bk
T P e IE S 14 00 B = R AR U5 2B ) o A
SRR AT HEAE B A AR T A Ak i T ) )
JEA T T F 4540 — 5 i T B 51 T AT
Mz K, TEBUA RIBESE D, il 2 fLa b AR
i e R B RO ARAR I, BRI AR KARZ ALY
R VR O AR BTAR 2 3l 1 A BL-TE WL A
SRIAMIESIRG Z AR R, 2 ALt A b
R AR 1] B ) T2 B AR BRI AS | AT E 42 0]
DAAE — S A5TI S2 BT 08 73l e A ek g e 4 11 1) B
R SN A K 2 LB A RE A B B T R O S
P s LA St BB AR AR T

SR, LSRR S 5 HE A A il 6 19 22 FL A A
TEE AP R AT e A A OIS A 7 S PR AP AR 45 1) S
PEAE IR, AR AR T 2 S/, AR T — 2
TFREMM ., ZALR B RR 1 2 R PO RT3
FFLESH , PRI 2R A 5T 2 PR AL i A Bl T 44
b WA ZBTSE B T A% 1o [ 5 FL 45 R ) T S A2
1 B L SEAAA B A S e i 0 b SR AN BE TG R 3K —
TOR . BIARESE T (LT fFop k) 2 il 4 2 AL
BEEERTRER 20, K al e 14 B e 0k S et
T LR SE SRR 5 5 T AR | sl be s vl LA
FREN A 1) [P ) 2 FLPR e o 3 L) — B 1 s i
AT R S E AR B AR CAnBE R AT AR ) o R
S5, B ALAER R R R 5 AL BOFE 5 bl i
Ferp AL BRI R 2 T LA . I, 1AL

FR RPN f 2 VT FL S A 1 OB, e itk
P2 B ARG A N T T 2051 A 2 ALBR AL ik A P
S AR v p R AR e Dy T B4k Y A Bl R A
3 i i FLARN X FLAS I BEAT IR T A B ARG 4%
[i] [P AL AT 5 1) 22 FLBR AL AR AR B 2, DA
BA BN T 232 R M ORI BRI A A2
2o AL RE A B B ) D1 RE A R FH B35 il

EH UM ARAN I IRY) , il i Rk (kb
BEHTIRAR——R B Ak (PCS) B By vl be s
AR B B A AR 5 2B B [RAREAR (AN [R]85
YA L5 A B T o PR LR 5 SR B T R
Rl T2 5 [ 1 SLESH al 214 22 Lk £k
FEARPRE 8 A B B AR SCE RE Y 70 BT LU AL, ¢
F T3 LA RS S A X BRI RE AR ML
S FLESHA R4 4 22 FL AR P ok A B 8 10 ol 2 B A 5%
WA A g

1 ## 57 %

1.1 KRR

MARANS , BiAt 150 pm(100 H) T4 %
SR T N A BR AT, RRaELE, AT 4L
0.53% , I T TR SH MR BHEARA R, —H
B el WFAL s T, LR R
FFOKTE A 2498 8 2 FHVE 8, Bk 4300 R
19.209,14.097 Fl 14.223 pm,
1.2 REHE

FHHL TR IFREL 20 g PCS 530 g —HI %
BT ORERR 80 CoKWE MR, B T34+ 30 min
PR A, e i BRI 43 B0 40% MR BUS
PCS Fi i AR AR A ZIS W RS 55T
21 h, BEEHRIEH AR L 70 °C i KUm B
RTHIRERG B 2 kAR 75 pm (200 H) 15
FRRACHEA B B R A (LT TR AR AP &R A ) o 4%
BIR FHELEETE RS |, R TE M |+ T2 E M i AL 7D AR
B e FLES AR HEA TR, 1 FLFR0 RV in i oh LUK P
WA TR R FEE R 5% ,10% ,15% N 20% , I3 1
IR BR P 1 L AR 5 K B 8 B AR IR 20 (LR T B
REBA) . H A HAS S WA KR S M IRTE 6
MPa JE ) F RSB E AR 17 mm JEE 3 mm 5 E
0.88 g/cm i [B R AR I A, 4 ol 44 & T 4 52
Had 2 D) REBe s I (HI-MULTI-S A1, H &R &




5 5 1

TRZ 55 R I FLI X 22 AL A I A P R OO g B

109

AR

TR AT Bedh, B HIEE . B S LL 20 °C/min
FHEEFEFHE Z 1 200 °C %854 10 °C/min FHE
BETHEZE 1 500 °C, PR 1 h JFBEY B SRS H),

St PR ST AR, 15 2] 3 AR 2 fLR b EEA
1.3 S#rilik

AL o B o . (A2 [ NETZSCH 28 ]
STA 449F3 U [ A 306 4l PCS A B 28 44
SAR G AR T I ST (TG) o BRI HURE 2y
30 mg, ASRY, FHEEE 20 C/min, F+ 2 1 200
C, H IRA B RS IS S = Pl SR
3 A5 Bruker /A1 Vertex 70V 5 e B H- 75
LLHNETE /3 BT AL (FT-IR) HEAT 2047, D63 36 Bl
650~4 000 cm™ ,ﬁ’%}%KZ em™',

PIAHLL AT (A2 [ Bruker 23 7] D8 AD-
VANCE % X ¥ 777 51 ( XRD ) R AE Ak Ak ik A P
BRI AL AL (20=10° ~80° , FA4H 3 & 2°/min) .

SERITESR T, AR W e B 11 o
JH H 7R Hitachi 23 7] S-3400N 1T 844 #, 7  ws
(SEM) i1 TARER

LR A b, A8 52 [E Micromeritics 23 )
AutoPore TV 9500 % J& 5K 4L ( MIP ), Z F GB/T
21650.1—2008¢ He 7 12 1A= A4 W B3 00 5 1 44 4
BIHLAR DA RIFLBRREE 25 1 385 . KR L) %43 3
A 0% ,10% I 20% K JE #3185 FL ) 18 A P & A b
WAL A3 A o BT, BRI IR 2 200 mg, T
FEFLARTEE A 0.001 ~360 pwm,

P 7= F It E, P& ™% W=06,/6,x
100% , X1 . G, IR RS R 1Y B 5 G, W iRAE R
ey =10 e

P B ALBRA M E . R BTERIEHEK I, S
18 GB/T 1966—1996( Z L M % i A FL K 25 H ik
B 5 ) M A P e i AL, LB P= (M, -

100

,s,

80

S (I‘b &) 7"’}} 12{&
% 60 L
&
&
g 40} ‘
= 3
201} .
~ s
i TS~ -
0 200 400 600 800 1000 1200
R C
a. AT

& 2

M)/ (My=M,) x100% , 2Crh s M o TR =5
S TR 5 M, A R AR 2 SO I B MR
TR EELE K P ) T

e e e S e 8 P T P 5 e T R g LA
BRI MMW-5 SbLE il 7 68 1 AR 56 HL, AR 4
ASTM C1499-15, LAl Bt 3 75 =X (L 1) 43 50
FE A i FLA AL R E A P e R i (25 A RE A ) LA
Jo 3 A R 3 Ay e LR (£ 0E N . EoKVERY L
TYERY) TE 4 i LG 0 % #FT%J?%E’J%?L
T AR A B STt 13 A1 FE i BT R s (F) | B
M 5 AEER BOFIE . A1) THEM R
PSR (o)) .

+ (1 +v)]nD:| (1)

(D - D})
2 hz[( B .

A h IR mm; D, j‘jﬁﬁjjﬂﬁ’fl mm; D
RES B, mm o SRR B (Sl Ak ik B REHR
ff,v=0.25) ; D R R EAL , mm,

i S

@—D =5 mm—g I FF0.1 mm/min

)#HUH@E%

=13 mm

T —

E1 AhzElXrEE
Fig. 1 Mechanical test method diagrammatic sketch

2 HREM

21 ARBHEESH

4l PCS A B M A A 209 T K JE 43 11 1R
SRR e o R L 2a, I AT X IR SR 1 2L #
B AR =B e AT T R -1 AN 404, JE4n ok
WEAnE 2b BRI Bl A B PCS B Ak S TR
185 CZAT, MK 2a w51, B2k A 200 °C A2
FiFFR , 7E 500 °C BT ik B % K F s K Jo i 4

O, =

h= 2mm

10.30
800 C
1025 ~
= 2 W\/VLM.,JL\,JM
10.20 £ 683 C
1052 w
: At
10.10 & 354 °C \//u
os B o LJN\,,JM
10.05 4 00 . o By
40.00 il
500 1 000 1 500 2 000 2 500 3 000 3 500 4 000
WU em™
b. £LAMEE

MEEMERBIRRORES T REABRBSEF WAL SIE 53

Fig. 2 Thermogravimetric analysis of the pyrolysis process of woodceramic powder and
FT-IR spectra of the gaseous product at different temperatures



110 Mol T A iR

B4k

JAE 900 CLEAT B, 3B B AL 78 PCS K
2 35% ., KA EEE FER A YRTIR (PCS)
gt B SR TR B TS i — 25 Tt
o, EE 1 fY) Si—H  C—H & A Wi 4, Bl /N oy
TR IR G W5y 7 & AR EHE, MRS A
PL-JCHLEEAE

B B Ry R 1) S i i A R B4 R 3 A B
150 °C LA M 5R 30 2% 31 U5 T A8 b K 43 0 I 6% 5
150~ 560 °C i Bl N & A= i 8 K e FIR T KA 4 45
PLK PCS Ay 241> ik — B B Ak T 1 R I 75
330 C I, £F4E K 45 AREE K PCS 194
WIZYRAE DTG 2k b ] LI 3] — A5 1 5 il 2
T ;560 C I b b4 Rk 2 3 3l AT SR B i) el 7,
2 700 °C LAGABH I i d T R B A 5 4 PCS —
], BA R MR R ERL 43% A AR
TOLT (PCS H5ARM BT L 1:1) A9 2% 51 R >
10% , 2 WA A4 B PCS 1% 52 Br % = 0% v T #Li
T,

IREBIRPIIAT 20% EKiEk &1L,
T SRR B , B TR A R A HE 300 °C i
RETP, ML G BREN 53%, FAMY T
TR FERAE FHARS B0 R 438 A 2, ULPHTE R
1 FLTE S e o AR v on] DL SE e HERR , X PCS B
B P AL BRI AN R

4545 2b N RIRLEE T 243 AR LAt
WAL, AT DLEAR S BRSO IR R AT . FEIRBE
BARARI A B BE (100 °CHb) AT RALZE S #E 1 300 ~
1 800 #13 500~4 000 cm™ ' JEFEINA 2 4/KZESH
TS ARG B R P g, 3 2 2L e Py A
SR, HAE AR BE T L P A AT LA I 2 156 B A Y
ffR it B AR H,O 7 ARSI TR B B, H, O
() 7= A 5 AR B SE R ) B H K BB A 6 5 hi e =
TIX B H,0 B R T 45 4k 3 MU0 0 240, 4k
SEINAAE] 354 CHF, MR R A SUR K B S =)
BT AS55 2 . 2 111 F1 2 179 em™ o & (1)
XU Ko 2 359 em™" &b 4 47 AIF e X6F 10 5 A3 B A b 24
= HE CO J €O, 1515 em™ ' AbAYA 5T 25 6 3
T C=C ¥Eahi&E 1 741 em™ ' LbIK C=0 45 ¥Rh
I 52 2 811 ~2 900 em™' Kby B i % C—H fh4adRsh
W 10 I A b4 4 mT RE = A TR IR (SR A2
JLAEY T R TR E 500 °C B B H,0
WEELAAD A A% e R sl 55 8T 2K, 3 WO A B B
2R R 45, 2 950 em™ 4B FF 4R HH BLK A
PCS 247 A= 1 /N3 T b ke C—H FRAE 0, 3L
PCS 1Y 240 T Uf 1R 2 J Y R B2 B N B L

HE— T 1E 683 C AT 3 015 em ™ A HI B
— AR AT RRE I, X1 PCS R AR R E A AR
N C=C—H, RUITEX — R &0 T &4
) EZL RV A& PCS A HL-TCHLFE S, 732 C A,
IR | T CO, B2 CO Y TR AE 16 T
A B TR A B S A R Bk HOPCS 1)
P46, RSP EIREE A TP R H,0 Ab, HoAh
FRIEIERTIES . 25 G AR T vl 0, EAS A AL 2R
Fd FREEALE R A AL-TOHLIE A A A, 4k sk
FHE) B B2l ToE R AS SiC 45 fhRE BE AW
150, ARG i B 2 A P R LA B e

AR B oy 1A RN TR A5 oy A 110 24 fif i 6 7E 330 ~
560 °CIEFENFFLL TR, — 35 1 DTG H1Z7E 700 C
FRFIE SO 1 S/ X 545 PCS I RRAT R
PN —3, I HAETR A R PR 24 FA 9 AR
Pyt s K I 20 SCk [ 19 132 8009 % Si 4 1
Ao XATREREH TIEM 5448 £ BA M0 T
gh, 24 AT AR, IR, 7E 330 °C BfHE & AR R
B EER T AR FIVEM 1Y 2L, AR FITE B 19 5
— ik T3 PCS YRI5 F 2 700 °C BT, fn
Z 2 Pk AR BT S PCS S BUR A A
I, 2 PRy AR 240847 5 41 PCS RS AR,
2.2 EFLFIFT AR RN
2.2.1 AR R HT

K HH XRD i — 25 43 # i e 25 A Wi e 1 o AH 2
B, 1500 C F AN el i oA s i L 700 A9 i £k
FEAPE B A 5% -+ 53 ¥ 1 L7 A A B 3 %
3C-SiC bR F (JSPDS#29-1129) (9 XRD &3 I,
K3, HHIE 3 A, 2 AR R g AR 35°,60°F1 71.5°
BhF 3 4B L0 B0 5 B A A7 S 0, 3 i X R B-SiC Y
(111) ((220) FI(311) fhTH . 2 PR B & 7E 26°Fff
S E 2 B A S 100 FE AR AT S, XoF O A A S
PCS 24 J5 Tl 4% 16 /0 1 T e, % LU A
T B4 PR AT R0 R A9 3 LR A o A K AR B 28 4 4
A B g, L, 44t 1500 Chedh)a,

(111)

IAS% (2200 (31
+ T e

A

i AL

3C-SiC | | |
L . . . \ -
100 20 30 40 50 60 70 80

20/(")

B3 #LaEAREERN XRD Eif
Fig. 3 XRD patterns of SiC woodceramics




5 5 1

W22, A  JEM I LIRS 22 AL Ak A B S TOUL 235 ¥y S P BE S ) 111

A B &R RSB T A HL-TCHLEE A5 45 3 1 K P
AR 2 FH A 2 v B A AR Y 3C-SiC, #4 K
DY [ ISP A7 /0 B 1) T TRk
2.2.2 LB ILLE JLIE ST 5T

SR R AT A P FLSS R O RO 52, SR
BT AP W AT TR WL 4 TR
P da S AN FLA i 5 1 22 FLAR L Rk AC P (25
FIRE A ) B 8O 250 % K2 3 500 15 (Jm ) /Y #R
Fo TEARAEHREE T nl 0L, 5 3Ck [ 10 ] i s
M i Z2 FLA AR Tk A B A L, SRS MR 2 1l 45 1) 22
FLA A A B 5 PN 5 R 7 T AS 30 B ) P ) AR
S R AESFARM R, BEIE B AR 5T A
A BB il a8 o A b KR T i TR S A

e T TR 7 F 5
a i F) up, 8 l§
. & 4 >4 AR
v 4 £ ’
N ‘3 %< Ny
3 & 3 & | S97

PR T S A Pl e 2 AR R AR Y 45 1] S TR AT, o
BT AERe 4 i # rf il T PCS BoAH fE il T
R BRI T AR MR B g i i, [N
L RS AN s FL9) , 25 R At P L RE LA B — 2 K
S FLEEHE o SR IX SEALE5HE) 1 3 A A ILHE, DA
JOSF ] ORI S P - A il LRSS A By
TR RO . I LB T n] L, X 2641
LSRRI GORURE AR, A , e RS i
A REWLEE BIBRALIE A9 ZS Ak, R, 7RI i L7
BRALREAR PR P FLESHATIE U AN T2,
S Z AL REA B DI REAL N I B AR | 75 27
R Bl o A PR G o 3 L R0 L 52 IR A Bl i L 45
OETE S s

4T
o ¢
7

a R ERER s b~d R BIIA 10% ,15% R 20% 3 B 21 E Ry 1 5 1Y 2 LR AL Rl AR B 5
e~ RN 15% 5 88 3 B0 = 52 358 0 I T K e B3 ) 45 1 22 F LRk Pk A B e
B4 MARREEELFIHARBERMIEIR

Fig. 4 Micromorphology of woodceramics with different contents of pore former

Kl 4b~d B IA 10% ,15% F 20% JF &4y
B 21 UE A 1 LR 2 1 22 L bR AR Pl 5 3
FEWT TR 250 4% K2 1 500 135 (B3 BB H-. |
P 4b ~d AT, E R 1 FLA I AT RUFE A B Y
7 A — R BRI R B IN f) F LA, Bl i FL
FS N A B 5, AR B B A IR Ve R LA <
LR B R . MR LT LA 205 T H
RS AL AR L 10 wm, IR I 0L 5 ol i [
B, FLE5H I3 G A X G, SR IE AR HE PCS
FAMIE B S ALTE I T L, (BRI,
A 20% 3 Ky i FLRI B, 78 SEM & A AT L
WL S| — LT AR AN, {0 FL A% 553K 30 ~40 wm
PIRAL . WI2EHEWT X L AL IR B T UM i it 55
w I & AR, TR B RIR IS B, SR AETE
WTEFLANTR AN B8 (5% ~ 10% ) 1R 00T, 1 1L

RN ATy oy A AN Y U, 7 T A 002 21 AL
R R FLE R e/, TR, et 3 B 4 R e ok
D7 N REARR A 55 e T 93 3 LR 2450 3 i K
BE A A TR, T AT 2 ) s LR o B TA W ik — 2B
Wt

de~f Hr TN 15% B 20 B0 + 5 3
3 B KU A 1 LR il 1 22 L bR AR Pl 5 3K
REWT DR 250 435 K% 1 500 135 (Rl IR A, 5
T S i 21 5 0 v L0 AR A e, 3 A OR R] B
Hoy 8 FLFAE A B 28 v A LB A AR B, (LA KN
WA AR, T VEH A YRR A KT 5 b 2
VERY, FOR LB R, R R R B g it
P BB R A T — B s, R, v AL
BALAYFLAR /N T FLARLAR

Shy ik — 25 ek AR S E A 3 LR I AR 2 1L



112 Mol T A iR

B4k

T Ak E AR B S FLAR 43 A () RE M), SR FH AR SR ASOGS 53331
TA 0% ,10% J 20% F K3 A3 1 FL A 1) A P 38 4
AT FLAR A AT S RN 5 i, RS W]
N, 2 ALk Ak i K B & B A5 KL ( macropores ) 45
¥ o FEIATE A 18 FLIA AT , A e LR 2544 ]
PLAR AW —25 0 50 wm LA B IFL, sk sefL 2
KM I PCS M 7= A i SRR B iR 5 o) — 2
J& 2 wm ZEAT LB, X e & ek i v Bl AR P S
DRR AN, 77 A I T 8, Bl A B A9 U 1) 42
L I 10% 3E R I, FTRABH B A 5] 9 wm 4b
T B ARFRTE M 1 LR 2 e R LSS M, T
bedh it B ORBE & 2 R, T LA S AL fL AR
FU AT FITE RS (PRI AR /N, AN, i T FLA A A,
B e AR N I st 2338 22 (XL 3 wm A A %%
W) o Y A KR FLFIE A 20% 3E85) , AL
53 A I AT U H A A AR R L SRR
I MOMARE LR G R i o gk s 2 B
BN, 5 SEM WA 45—, 7E
LA 36 wm AL EE TR R B R B L B 4
Fag AR 2 pR TR BR S VA AN RE AT 0o B 1 U
M, VERTE R 2R NTE B AR 55K ) P SR (AR s A

0.61 -\ 20%+ 5 5
0.4} .
ot
02} /.\ a'al!
NIRRT
0t ¢ - ~..ﬁ'o‘.."-—
061 10%1 T 3EH
W 04} 1
: ¥,
{E 0.2} W 7" %
= NT W LN
Or \'/v \‘a A S—
0.6 Az FLF
0.4
0.2+
O L

b o Doy Do s b s e by
1000 100 10 1 0.1 0.01 0.001

FLAZ/ pum
B5 ABENALESHSELTNTMENXER
Fig. 5 The relationship between pore size distribution of
woodceramic and pore former addition contents

223 MEZE5H

THT R, A B 2 7 e 4 ik B v i 2k HE R H
PCS A LA B 3E #3 15 FL ) 10 B2 e | X s oA []
T LA B R B B 7 3R S LR S i
Hsem =BT, mE 6 nl i, BRI REA P i P R
Sl S 2R, TEAMAGE LR
MR BB R AT Ik 47% , W 1 LA B i Y 1
T, B e 7= FON W T B S AR AT 2 39.5% KA %
WA HEA T IR 3 A T A B 15 R B e T A AR
Pea i AE T vE Ry AT LA 78 4 24 (FRBRIR AR 5%
TR | B R L7 R G T 45 R BEA X D

1 —— R
46} —v— Lok
D72 1

V7 281 %
N
o

I5 lIO lIS ZIO
AL
H6 MAFESELAFMEN.R

Fig. 6 The relationship between ceramic yield
and pore former addition contents

2.2.4 LI EL T R ESH

ZAUAPEH 72 e 5 HLALBR A PIAH G A
T8 73 1) SR T BRT S5 K A A () e A e ) vk 3R A 22
FUBRACRE AP (1) VAL BR K H s s i, gl 7
Fis o Bl T LR S A N, AR B e i T 11 LR
ZPAGEAIN FLIRE 68% 5] 80% . 3 FhiiE fL
FURTA B £ B 2 1 52 )RR B A AL, ST
o 5 LI S ARURE DG | B A LB o A
P, PUSTR BB N (2T R BRAA AR g,
R+ GIEMFER . BRI MR, KRS N
BB A BN ) 235 | kS R R N AR B A7 TE I T 3R
RAEY & IFAERA LI 77 A 4R vh N 7, #E 1T F: 3
PUBHIEIR o a1 L7 B8 N7 B B AR08 il 2
FE AR FLI RIS, A3 T 1R ZR I S0 B
TS AA A} X5 10 g 2 B A SRR, 2 e s 2%
ARG T, W0 T 20 M AR R AR ) 1 L
FIRANE 2T, A Ho 45 %k B2 80RE mT LA 4 B4
P R . 454 SEM THOULTE 55 43 B &5 SR 4k
W, AT RE A T 20380 By R AR R/ o, HL AT LA
TR B R AR I AR XS4 50 M 3 1, e 25 J5 AN 2 5 R i
B, ke T N B v & A g R B, DT 4
T EMWJI2ER AL T TR R B 3K S O
ANBE B8 A RS UE by 1 L7 5 P B R A 7 43 b



%55

W22, A  JEM I LIRS 22 AL Ak A B S TOUL 235 ¥y S P BE S ) 113

A, I, LA A2 59 73 A5 m] 8 B 2 P9 7 A —
REEAER/ N )R G R A S B R S B R
PERT A AW DRI, A AT A 0 22 FLAR LI AR
Wi e iR B2 RIS AT 3 2 A A 570 2R S Al R T

85r
a
8ot
& 75t
A
it
= 70}
65}
5 10 15 20
HEFLAIA I/ %

R o AT I E L B3R 9 T vk DA Bl K S
Kk, i TBEA IR 1 R AR B e e 1 7 o) Hh BRAE
(202 PRI HEZK % il 1) FLBR AR bE 5k
g R TN AT A4 FL B3R 25 R i

or b

5 L
]
=
=4
=y
= 31
#

2l

5 10 15 20
1L/ %

—=— LR —— REIER; —a— IOKIEH
B7 ANARSESAFNABELREERETRE

Fig. 7 The porosity and flexural strength of the woodceramic with different pore former contents
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