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Abstract

Composite materials were manufactured with crushed rice husk reinforced cement. Rice husk-
cement composites were modified by different dosage of polyacrylate emulsion. 5% sodium sili-
cate solution treated on rice husk and adding 0.6 kg/m3 polyvinyl alcohol fibers’ impact on the
mechanical properties of rice husk-cement composites were studied. The cement composites were
characterized using Fourier transform infrared, X-ray diffraction and scanning electron micro-
scopy, and then the modification mechanism were explored. The results showed that: polyacrylate
emulsion can effectively improve the mechanical properties of rice husk-cement composites; the
mechanical properties of cement composites had been greatly improved with 5% sodium silicate
solution treated on rice husk; polyvinyl alcohol (PVA) fibers had the tendency to conglobation and
the poor dispersion in the cement, its mechanical properties were not enhanced.
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1. 518

B o5 D & DL N R AETE B 2 R, B b tad 90 ALK, AP IRIE R 5iM k. 4
EREFMELEALHLR. Fik. 4. WHRE. KB K. B LR TR 1. HhEdy
YK MR s BRI . RER—ANRKE, RIEVIFRSFF TR0 70 2 o KA 45 4 3
RIS AAR P BE G BRI R B8, SRS T3R5, Beigm A A E . HEALF 4K - A3 kL R
CF RNV 2 H I EAL[2]-[6]. (HRMET Xt K IeA HEHER, S5KEFEMATER%E, Sl
FEAHD AT 4 S5 /K YR AR 2P 7] [8]. I8 I Bl AL FE /S Rk A2 2 Hh I BREE R 7y, A A SR R 4T 4 S
KIS AW, RN ZEMEHK S 25 m (0] MMk VELT4E, R OMBE(PVA) YL
5y 5K B G A MR SRS 25 1 i s A5 M = BAA 5K IR =) h 32 5L 45 6 T8 BB ) -C-OH k],
Hor 785 E-C-OH [ mT 5K KA = (R S AR S 4, T LB A1 4 it AR R A T A0 o 1
GE R PR T L 5K Ve He A BRI 45 A R S E[10]. SR TR KSR I LU (Polyacrylate emulsion) B4 73 1
R PR X T 2 MM T E R R TR KPR ATE s S0 s, AR T s
KRR SR R B FEE [11] o AR ST FH 5 VA0 4 T T L VOR e K VB B2 6 D REEAT B8t , SR 5 AT 70 S MR RE IR,
M FT-IR, XRD, SEM Xf Hb A7 RAE, Fxf H LB HEAT 2047 -

2. M5 5%
2.1, ERIR LIS S

S RVEAM ARG TS P.O42.5R Lo U E A R Eh KR CRIER): (LR HIR T RAL A BRA A A2 7
RGBT AR IR WA 1); NagSiOs; WZRFE 2[R FELF 4EAT PR 23 7] 2677 (1) PVA 2R E(PEBEFR bR ML 22 2).

2.2. FE% - KIRESMRIEIHIE
BOE AR E D 1200 kg/m®. B 0TS RSN T 5 mm) BB, FIRCRAE T
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T8 5 11 SR TR e B i LV B R — s IR P R /K IR KR G 103, T B 25 b B 7R R PR 7Kk e S R Ay ke T
SEM N ITEKE), ERPERERES, R E S SN R SR, AR KRB B L S
FEFCIR G PFE, 225 FORHE I S R ] Al 3E Y 5, 7E 2.5 MPa J& /7 R4 R 420 mm x 400 mm x 15 mm
AR, FHORIE 72 he fEZIR T ARFRA: 28 d (B E GAEIK), DIRIHEAT 7% M RE MR S R i 3
fE. SEEG R S dn T 1~8 JFURME W6 3 FoR, BEfgRS 9~16 S5 JRRLE &4 Hilx B B3R 1~8 5 i RN
&, (HH S%REMRNA AL HE; 5% NaySiOs A R AL B N FE 7 iR AT 5% Na,SiOs ¥ 24 h J&, SR H
IR B A ik BE RS 5 Hh K AL BV S ARV YA i e B 2, IR LT
2.3. 8% - ARE SRR

FEFe - AKVEE AR AR i . i W R KR B AR JC411/T-2007 ARkl KEAET -
KPR EMENEAETK 2B g, HURBOR S0 O A, 15 £ =R 78 H AR %% DIMAX 2200 VPC
RHATIE (EAIE EE 4%/min, FEREVEE 10°~70%); HRETE - KRR AMENETETE K ZEEd, HURBEE S
BT BE ok A, 405, FH KBr & /5 IR, 7€ Nicolet MAGNA-IR560 %Y 33475 , 94475 Bl 400 cm™1~4000
em™s AT - KR E A MR FNUME R S, JEEUCEHIREN LA IRAE, W45 /E QUANTA200 &4 A7
MIEFHMEE o

3. R 5118
3.1. IEMEEDHT
F 1A 2 RPN TRI & T A MR BT gt g, i L fE 2 aTeUE . BEERR

Table 1. Main indexes of PAE
i 1. BAKEREEILRNEZIER

[iE] & /% pH & Py ki4Rnm K /MPa.s
RNIHFRBRFLIR 47 7.0~9.0 125 500~1500

Table 2. Performance index of PVA fiber
3z 2. PVA SR BETE PR

EAA/um K /mm Fr A EE/MPa S R/ GPa
PVA £ 4k 20 6 >1200 35

Table 3. The content of rice husk-cement composites

3 RER - KEEAMBHERNSE

9T 7KElg fatlg PAE/g PVA

1 2400 600

2 2400 600 64

3 2400 600 192

4 2400 600 320

5 2400 600 - 0.6 kg/m?®
6 2400 600 64 0.6 kg/m?®
7 2400 600 192 0.6 kg/m®
8 2400 600 320 0.6 kg/m?
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Figure 1. The effect of dosage of PAE on the composites of
Flexural Strength
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Figure 2. The effect of dosage of PAE on the composites of
Elastic Modulus

[ 2. PAE 2 E X E A RIS R BRI

IR B FLIR IS BRI, A MR 1RGN, 0%~3% 2 [ /1 VEREAS 2 T B Bk, fidros
JE M 1.93 MPa 1K 51| 6.72 MPa, 3 A& M 1.39 GPa 1K 51| 4.73 GPa; 3%~5% 7] J1 - G4 B,
KR AR, FidrsmE N 6.72 MPa K3 7.02 MPa, P& M 4.73 GPa K5 5.06 GPa. Pl
PR T FLAR I P AU K SR I 2548 o AFA—Fh ZAHAEI R 40, /KR HAFAE R E B AL BAFLA
KA. BREBREILRRAR N, kR R 100 nm A 47, MAZKEIEE SFEF, fEETER
RFIAR TR H 1. REMBME)E, KA 0T i B2 MUK IR G —iE, RN A & 1)
FIE, T EAEMEMRIFEINE, MEEMEH 1252 e LA S .

AKPETKAGH) pH 7E 12 fiAq, REF A VF 2 HERYIR, X SR AR T KK, HE T
EKPEAEE[12]. H SRR INAEFEFE T )G, RESC R M UZ R AKE, WA T HE2ER, gt
RIMBREAF, HI—Lgi, FRTREERER, KRS T EEMEH 126 .



R IETR R AL MRS 5 - K B a AR 2 fe

N PVA 24k Ja B G FPEH 2 MERERA W VERT 95, AT REZ RN PVA SR4EAE K Sk vh B B
W, A, RARRIR R AER IR ROR s PVA P4 AV 2 iedE, HKUE M BIREES T1 0,
e — PR L PR YR B A (5%, OB KBRS K, 1A PRI 2 — € A 9 OR

3.2. FT-IR 434

K397, 11 116 SREFE-/KIEE AFE FT-IR 3. 8 470 cm™ H1 870 cm™ Ak (I fig g ml i 4>
5L Si-O Al Al-O {45 1R 50 (i Tk iR £ AR R £ 21 . 7 1634 om L 1 3434 cm ™ ib A 5 £ AR UL I 55 Ca(OH),
ITERE 5. BEE T2, 5 Ca(OH), TR K H0 M OH B 4 R e AN Wi o . il T-7E
C-S-H B (K L fE b SIOZ R A FEMIARAL,  Si-O B MIAS X FRise4i A 940 em ™ i it % 1033 ecm™ &4
iTA. RWIHTEHLARER, 761100 cm ' LA C=0 MM Ilicid, 58 76 3R A9 b A7 18 D9 BRI
KA RFAE RS o TR IR h S AL R B 06 23 9 4E 1465 cm ' A1 870 cm B, 7 870 cm ' IR UKIE S C,S
F1 C,S R vy(CO) S —EUH o 1K AT REZ R A 42 8 FR R AL 7E /K VR Hh VR A W0 . 7 1465 cm ' T 1100
cm b IR UG 5 K e K C-S-H fEEAH . 7E 1635 cm I 3445 cm Ak AW i e 2 1 T /K U Hh B R A
PAHLAT AT N7 AE o 78 1421 om ™t AR TR IS 6 3R B BRBRAR A7 E o LK AR = T FROME 25 FO 35 [ AR AT
RBN A AR

3.3. XRD 4#fr

K47, 110116 SH55% - KIBE AFEH XRD K. HU KA W7E B al U B 2. B
B LEFAMSE, K=Y XRD AT ISR S0 . W RERRANAL TR S, Ca(OH), T i e 3 18 3,
ERRIFRHE KR KA I PVA £-4E)5, Ca(OH), FIRTHTIESRZIRGS, PVA 4EkE S Ca” ML &,
iilk/b> Ca(OH), M. J34MT — & BERIBRIRE5 E B n] BE A& Ky Ca(OH), HIBRILIE ML . £ C5S Alrh, AT
S U 5 B R AT PO AT S DA T S s (LR T BRAL BR AN PVA 27485, CoS IIATHTIE A A8, 5
WRERIRTHTIE T REA ok BG5S RPIBIREE AL MBFE 2K IE Ea bbb, BoA I A k.
3.4. SEM 434k

K 5(a) AAMMAEFTAL BRI B B Fr o REMEIE AL, 4 ARMEF. & 5(00) AmA
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Figure 3. The infrared spectra of rice husk-cement
composites
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Figure 4. XRD patterns of rice husk-cement composites
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Figure 5. SEM micrographs of rice husk-cement composites
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