5526 F5 3 )
2023 4F 3 A

72 H

" B F R
JOURNAL OF BUILDING MATERIALS

Vol. 26,No. 3
Mar. , 2023

XEHS:1007-9629(2023)03-0244-07

BUMETT A HE ISR E R E A MBI I F51E

w0 AR,

FOAE,

e,

ALK .

(FPEgMOL BB K2 K TREABE IR Kb 410004)

BE:RXABRALIEL T LT ARG 4 (CNFs) B B A 47 4 (BF) @i h F et e L2 M
MK, 5 H T BF 9 AL SEAF R T R E 89 BF Bk o5 ok 3T 45 4 % KR & 5 &M 4H(BFRC) A %
HHO Yo EREW . BREATALE e CNFs 2 A HH e — T2 F LR EDBFRC W HIRE A,
CNFs#4 &% H 40 g/m’ Bt ,BFRC 89 4037 5% L Ae o 3% E 3 & T 3 — BUR TAA 22 ok TR & 22
AR T BFARABRHASFH4GF RRAREFRSRRZF sk, 3 mT E R d@mpd E, m CNFs 4
BOMASAE T BF A @69 R¥E 8 TE , T R EAR 6 SLIR &

KW AT L F MRS BN A F

hE 4SS . TU528.572 XEKFRARAS : A

PR

doi:10.3969/].issn.1007-9629.2023.03.004
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Abstract: Bamboo fiber (BF) was modified by alkali pretreatment and grafting of cellulose nanofibers (CNFs). The

modification mechanism of BF and the effect of different BF modification method on the mechanical properties of

bamboo fiber reinforced cement matrix composite (BFRC) were analyzed by mechanical properties and microstructure

tests. The results show that alkali pretreatment and grafting modification of CNFs can improve the compressive

strength of BERC to a certain extent. When the grafting content of CNFs is 40 g/m’, the flexural strength and impact

strength of BFRC are higher than that of single alkali pretreatment. Alkali pretreatment removes most of the

hemicellulose, pectin and part of the lignin and wax on the BF surface and increases its surface roughness, while grafting

modification of CNFs modifies the original defects on the BF surface and reduces the porosity of the cement matrix.
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Table 1 Chemical compositions of C, FA and SF
w/ %

Material CaO  SiO, ALO, Fe,0, SO, K,0 MgO Na,0

C 62.55 21.89
FA 7.56 48.42 29.93 6.83 1.65 1.24 1.27 1.32
SF 0.89 93.40

5.58 2.86 2.89 0.87 2.26 0.83

0.57 2.45 0.14 0.56
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Table 2 Main performance parameters of BF

Density/ Average Tensile Tensile El . .
nsi <longation a
( ¢ E]S) diameter/  strength/  modulus/ Z & k/OV
‘cm ea
& mm MPa GPa r !
1.3-1.5 0.18 350—800 25—45 2.5-5.8

1.2 BFHIE MR %
1.2.1 Bk P kb g

b B B K . S8 I 2 mol/L B9 NaOH ¥ i
3 110 mL,JM A 170.00 g BF, 7643 ¥ 1 10 h; 3 5 4%
BF B I G K sk 2 L2 BV pHE N 7 4
s SR H ST R AR AR 2 60 “C, HCA thike T 1
BF, T4 12 h 246+, 15 3 f 7% 71 4kb BAT £ 48 ABF.

1.2.2 CNFs#EA M

FPERE O TR Oy « e R 400.00 g C,H,0.40.00 g
KH560,10.00 g DW, ££ 1 200 r/min ) 59 4] 3 R~ 7
F14E $E 20 min, H1 15 KH560 /K % W ; 3 5% 2.22 ¢
PVP K308 & i A KH560 /K% 41, 78 1 200 r/min
(4 5 B0 3 R B B 15 min, #1453 KH560 18 5 %
W3 R J5 o SR BL 20.00,40.00,60.00 g CNFs FLk
ALY 2 KH560 1 &%, 78 1 500 r/min (4
B ] 5 R R BE B FE 20 min, #1588 [E IR E 1
KH560/CNFs 1R & ¥ W ; 5 Jo BOF- S AL 1 m* (Y
ABF ¥ KH560/CNFs iR & i I ) 51 Wi ik 2 ABF &
1], 19 B H A% 25 1 53 1 2 20,4060 g/m’ ) CNFs #
Ko vE BF, JF 4% 343 i id S AC,BF L AC,BF FI
AC,BF.

1.3 K&

AR A m ORI s m (EE KD = m Ry IR ) -
m(W):m(K)=15:3:2:60: 10, R FEHEH IR 1E(CM)
RSN BF 4, HABIRK A 0 BEIAARRB R 8 1.0%.
FEWE A A KR T YRR R A 5 0.4 56 .09
KUt BF L ABF . AC,BF \AC,,BF . AC,BF il % 1)
ik 1 4> 9 ic 4 UBFRC., ABFRC. AC,BFRC,
AC,BFRC.AC,BFRC, H 8 7K 7] | 1 1 551 F 45 53 )
9 1.3% .01 % . sr bt ik eE il Soepdid
RSF43501249 70.7 mm X 70.7 mm X 70.7 mm 40.0mm X
40.0 mm X 160.0 mm il ¢152.0 X 63.5 mm. {4 h¥ 7l
24 hJEHFAE  JFPRifEFR P 2 7,28 d.

14 RWHE

MR IGI/ T 70—2009¢ R RD IR LA g i 56 )y
BeAn e ) MK T K Y S 7 R PR SR RS GB
17671—1999¢ 7K & e b 5 JB 46 I 5 2k (ISO %) ), Il
TR BT OR B B ool 5 R K 2 S [ £ AR
Bt 173 DY 2B A 7 2k 1 s TR PR REI O
HATBET A R vp o R0, SRR A2 100.0 mm B R
4.10 kg, iy 7 5 9 500 mm A S HGTHE R N

W= N,mgh (1)
W,= N.mgh (2)
AW=W,— W, (3)
B=(N,— N,)/N, (4)

L W W, AW I3 A BSSFERE ,N-m; N, N,
BN R m TR kg g R N
JE L BUE 9.81 m/s™s A i B BE  mi 8k ok S EE

k¥ A Tescan Mira LMS ¥ & H1 F & 5 5%
(SEM) , WA AR bt vh o W7 24 5 1 5L I IRoWL O 30, O
454 X Zag il (EDS) M ik CNFs #24 st: BF K 1
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Fig. 1 Effects of BF modification methods on
compressive strength of BFRC
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Fig. 3 Impact failure patterns of BEFRC at 28 d
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Fig.5 SEM images of fracture interface of BFRC at 28 d
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