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Effects of Emulsion Modification on Properties of Foamed Cement Boards

WANG Jianyan, LIU Ping, TANG Aidong, PAN Chunyue
( College of Chemistry and Chemical Engineering, Central South University, Changsha 410083, China )

Abstract: Paraffin emulsion, silicone emulsion and styrene-acrylic emulsion have been used respectively to
modify the foamed cement boards by two different ways, namely, immersion adsorption and vacuum adsorption. The
results show that the adsorption effect of pressure reduction adsorption is better than that of immersion adsorption, with
the adsorption rate of foam cement boards positively related to the mass fraction of solid substance in polymer emulsion.
In addition, for the three kinds of emulsion, the paraffin emulsion has a great influence on the volume absorption rate of
the foamed cement boards. The volume water absorption of paraffin modified foam cement plates is 8.9%, about 40.6%
lower than that of 2.4%. The adsorption of silicone acrylic emulsion or styrene acrylic emulsion on foamed cement
boards helps to improve the compressive strength. The compressive strength of the foamed cement boards increases to
0.624 MPa after the modification of the silicone acrylic emulsion, an increase by approximately 51.4%; while after the
modification of styrene acrylic emulsion, the compressive strength of the cement boards increases to 0.527 MPa, an
increase by approximately 27.9%.

Keywords: foamed cement board; thermal insulation; vacuum adsorption; emulsion modification; immersion

adsorption
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AT RE,  BIVAE S 22 /K U8 TCHLAE 3450 23 A i L 25
F U2 R K U AR B R PRI R AR RE, T L
FHAAVEREIR B A AR, A Bk B 842 42 [R] R Y
SR, RUIKIeARTE R AT . Tl PR S5 405 5
T ZMN . HEARFFE DY R, F50 &K
VeHREE, HPURMREEARAL, Mok, KM
&G oK e AR P ERE A Tkt .

W RE LN BRI, FIAZLRIL S
Bl K PERE L) e — i B 5P, AT AXS & A /K TR Y
PEREMEA TG U, S RIS 0 52 A K TR AR
BT, TR RAG YL S W TR ALK I T
PRI, IR TR 28, BERGWIFLIRRE S 5 1
B I E ALK JEAR R, & — 5 B AR R 1 G B
[ U AT, T LAREAWALI S KRR Al
£ R UK Ve (BT AROE AR Ry, AR SCH
TF A 1 FL (paraffin emulsion, PE) . BN FLIK

(silicone-acrylic emulsion, SIAE) . KN FL K (the
styrene-acrylic emulsion, STAE ) X 7K U i Wi B ekt 14
KA oK PR VEREZ M RS, 3K X5 T AL kE
PR AL A A EL A R 0 B B SRS B b
i

1 SCIGERS
RS
Se TR L 1, SO 2.
R KBEME

Table 1 Experimental raw materials

R PR TSl LS AT K
K P-042.5 WIRAR /71 2 KA AT
FIRPRIK MH-JS-101 IR IR R A R AT
PP 44 3~12 mm KD IERH A REBATBR ]

FENFLR AU BT 220 45% 1M e A BRA
BRI AR IO 48.5% )M AL T R
AMEFLI A RN BN 35% SFINUSCEHTR A IR 7

MEK ARG BRSECN 275% Dik=
s AR BRSO 10% Fi il
*2 LR
Table 2 Experimental instruments
REEA L LI
JT gL DBSL-30t Transcell Technology Inc.
FHMABIL DRCD-3030 KSR
ST AR DGF-5AB Rt B
LIRS CP124C WZEH A (i) AR
JBH BRI NJ-160a Jest I AR A e AT B )
A1 P < 80 mm VLIRS A IR A W

1.2 RAESMRFZE
121 FHEGME

FAE GB/T 5486—2008 { JCAILAE 5t 26 A ifil i i 06
i) SRR TR
122 BAMIRB M Fegn Z

1) FEMLE 3 Hekpfih, H EEERE Som TR
300 mm x 300 mm x 30 mm #9844

2) B BTN, e R 2 (110 5) C,
M e, REBETESPANEER, H
FE R A E MR R 3 h RS 2 PR R R AR
BRI T BT 0.2% FREGRIF A SRR T B9 J5R
&, ik G

3) KW BRI A Y FLBUE MR T TR Y
ZETHEZR (110+5) C, WTREERR, R
EFRER PSR E IR 1 E R R e s A e IR
3 hifJE 2 Rk I BT AR AR N T BRI 0.2%.
FREUGRIE ASRIRE TR, I8 Gyo

4) MRPEAF (1) THEIRARREER o

p=(G,=G,) + G, x 100%., (1)

123 #JERE N E

H4E GB/T 5486—2008  JCHLAH ot &4 #ifil] iy 1o 56
D58 ) AR A BT R SR
124 HRARFAKE G E

FAE GB/T 5486—2008 { JCAHILAE 5t 26 A ifil i i 06
D) ARG EERIN 2 F AR R A AR R KR
1.3 BREWIERMEIELBKRIRN S &
1.3.1 R aKRARS B &

ARSI R A fAR], I LA Tl SRR R & it
A, FLES I KRR st AR A& R . EAARERE T
TEREHSERERL AR, OBl AR R 425 KIE 1 kg, R
RIS K5 0.01 kg, Faii] 0.01 kg IRA, =i FHiRE
1 min; HIA 37 CHYK 0.47 kg, 4RLed+E 2 min, $i
FEYIATIR, BIA 0.052 kg AU4EUK, 15K 8 s J s
YIRHE A R 8 i, SRR 24 h, B DI,
HARFE 28 d, 7.
132 T¥an

BEYFLBACE Z KRR TR WA 1,

| miwkien — wiwsors ) T || s

B 1 RewilkxiiiakiEiRp TZRE

Fig. 1 Technological process of foaming cement boards

modified by polymer emulsion
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WOFIE JERYK, FEZE TR T 3HE 20 min, ALY FLR
FUKIREH5), BARZMG . KB 0 & KTtk
IR — R IR 7 R AE—ile, AFLRD, 764
R . 30 min JF U, B FHUAR TR, MR
G AR
1.3.4  BJEBM

B YRR A K e AR 0 D8 I B T2
FRUNR . #ErR 2 R s, KK ik
FEAR IR SF N, 2 BAL FVE4CIA . 76 1000 mL 4%
R, B [ S R A MU FLR A — o S K=
T e 20 min, AR FUKIR G5, A
SYIEIG . HBEFE ST A L LR A A R -
FITFEZS g, A 3 W B B T
T, HREYE LS.
ST
i Bl 3k

/A
B2 BIEWRMEER

Fig. 2 Vacuum adsorption device diagram
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Bl PR SBT3 HOh 40% BIZEET, LABRRIE R 7 =X
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Fig.3 Adsorption rate of emulsion under different

adsorption methods

Al 3 AT RIS, DL BRI By =A%
HKVEAGAME 1 h )5, D75 PE MIWCRT 320 2.4%:;
RSB T 2505, B LAY I By XAk P& v Kk e
B 3 YR JE 1) PE MBI 3248 3.4%, AH LG HLIR I
2R T 41.7%.

P 3 R mT DA, D i 6 W oy = Ak B
BHKVEHGRME 1 h J5, 45 SIAE 9 W B 5 24
6.8%; T LA T W2 oAb 3 o o K PR AR A 3 IR
STAE AW RFHRZ R 9.2%, M HH BRI 2425 T
35.3%.

IR BF A B K e E 1 h
A5 STAE B9 W B R 29 A 5.8%; 1T LA U 1% Ak 22
KIARPEAGAE 3 K5, STAE FWZIHRZ)H 6.8%,
A HLH BRI A 24 T 17.2%.

AL, AR AR R R R A5, IR R
B ) L VR B B A X A v, OB R o =
AL, BT LAFLIR O A2 oK U v g Pt S R sk
JEG B AR B T2
22 BREWIEE S ST R0

SRR R, MU 2R, R
SRR, TE S IS [B) P RRT A R R, LR B s
(] XoF W BB 232 R S AN, R B SLIRTE Ik el b
ARV B 3 S e TR R AR i s . 4] 4
e AN ] AR 5 £ 3 BT A K PR 3 RS G
LR T R B R R R

10

—&— PE;
—@— SIAE;
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¥ A S5 53 % %
4 EEEH B 5 HH FL B IR B 22
Fig. 4 Adsorption rates of emulsion with different
solid mass fraction
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53 ) A5 [T A 0 I 3 B5h 20% 118 A B L
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Table 3 Performance data of foamed cement boards

P EE PURmE/ RBIKE
(kgem™) MPa %
3 &K et 220 0.412 15.0
PE B R a7k e Az 250 0.424 8.9
SIAE gl & /K Je i 267 0.624 14.5
STAE ¥t & HasK e 260 0.527 14.7

oA 3 FRIEAE FT RIS Pk RT, F WA
MR VAR A ATRI K AR 15.0%, 1A K Jeti Y
Fol AR AT R AR T 10%; 24718571 (PE)
MR S e P I 8 A A K TR AR AR BRI K Ry 8.9%, A
BT AT AR PRI IR T 40.6%;  TRENFLIR
GRSV 20V /AT AT E S & e
AW DRI, e I LIRS [ W B 5 Ak e
BRAGHE K PSSy, TSR K AR B A L R
AN 5 PR

RIAIhZE: y=0.537x2-0.406x+14.926

PR %

6 0 3 4

i 2
WA /%
B 5 ARk 2R B 0 e L i R B 2R A AR L B 2%
Fig. 5 Curves of adsorption rate of water absorption with

paraffin emulsion
HiP 5 ATLIMSH, 258K 1K TRt AR K 22
BOR, Wik 15.0%. XGER S g2 4L, fLER
HEGE, WK REOR . (B EFFLIR AT IAE &K
VLB L [, A K Pei i Sl A8 S B
I HAT I AR A SR YERE , TR K JetR

KRG, KAFHMELIBA, MRS T & KT
MR A Y ZLIR A IR BT A8 R 3] 3.4% B, otk
TR IR FI K R E 7.5%. Z )5, FiE W
R HK, KA VEHR AR FR K R T [
%o BXATRESE A A K R AS B [ 1 2L
FRF AR FXELL TR PRIk, (5 AR 5 43
R 20% A B LR v R K e AR A A iE, It
ik ZPL YRR %) W B 23R 5K 2.4%, R T 7K IR AR ) A R 7K 3
[ 2% 8.9%.
2.4 BEWIEX & AKRRIERE G

A HLFLIRCR B4 2 0 W B A R i K e A 1 1
Tk, TERMK IR Y BUELE R, 3 KR o
BE, FrARAS S A R K VAR A R 7 — Ry AR i e A
2 6 .

0.7

REAS/%
6 ZFLRBERIBKRRIIE S - MBI Lk

Fig. 6 Stress-strain curves of foamed cement boards

modified by emulsion
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Fig. 7 Variation curves of compressive strength with

styrene acrylic emulsion
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