Polymer(Korea), Vol. 36, No. 2, pp. 216-222 ISSN 0379-153X(Print)
http://dx.doi.org/10.7317/pk.2012.36.2.216 ISSN 2234-8077(Online)

AHE REEIE&E cPSMA-PSMA Oj0| T2 E &M H=E= Y HE

71 - A - HBS* - 0lBEH - 8IS

lfﬂﬂiiﬂrﬂ spshgstat, A E5-3stat
o11d 7€ 12 S, 2011 9€ 4Y 4, 2011 9€ 7Y AE)

1

Synthesis and Application of cPSMA-PSMA Microcapsule
Absorbent for Cement Mortars

KiSeob Hwang, SeokSoo Jang*, YongWook Jung*, SeungHan Lee*, and KiRyong Ha'
Department of Chemical Engineering, Keimyung University, Deagu 704-701, Korea
*Department of Civil Engineering, Keimyung University, Deagu 704-701, Korea
(Received July 12, 2011; Revised September 2011; Accepted September 7, 2011)

EF: FAYE AR A Y52 A F5E 918K 7FaLH crosslinked poly(styrene-alt-maleic anhydride)(PSMA)7F
core®] i, PSMA 7} shell¢! D}o]ﬂizﬂ & A S AASEFHOE A Z3Y ) Shelle] FAS 24317 96+
(core TaFA)| o] & =F)/(shell TaFA| 2] A &) ﬂl 7F1/1, 1/2 2 1/39] Ep% 3] cPSMA-PSMAE £33t} FTIR
spectrometerE AFE-5to] Al E 235} =8 ol A PSMAY} 714~ wafl k3ol Aol SRStk TEM 4 &
2 core/shell A H]7} 1/2(cPSMA #3)Y W] rlo| A2 & +2 & A FAs= A S JJrzL 31132, 1/1(cPSMA #2)4
1/3(cPSMA #4)S B-9b4 3k nfo] A2 & 729 S AFslth AN E 235} T%%* o1 4 cPSMA #38] S

7] 208 7HA] F7Fe - 2A1 WA = A4S 0, T T 24X IHA] = THA] S 7SI Al 2 cPSMA #3-5 Al?ﬂ
E Ho]|2Eo| Hrlgh & A7k WPE A= S A NI = Ao fs7E AR, 2 & 343 HE 7t
Uolidt} CoreZ R T4 H cPSMA #12 0.5 wt% H 71 AJHE R2EL2 9] &P FH7HAWME B2El2 0
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Abstract: We synthesized microcapsule absorbent with crosslinked poly(styrene-a/t-maleic anhydride) (PSMA) as a core
and PSMA as a shell by a precipitation polymerization method for the delayed absorption of excess water in cement
mortar. cPSMA-PSMAs with core-shell structure were synthesized with ratios of 1/1, 1/2 and 1/3 as core monomer mass
to shell monomer mass to control shell thickness. We observed the hydrolysis of PSMA in cement-saturated aqueous
solution by a FTIR spectrometer. We observed good core-shell structure microcapsules for 1/2(cPSMA #3), but observed
incomplete core-shell structure for 1/1(cPSMA #2) and 1/3(cPSMA #4) of core/shell monomer ratios. The swelling ratio
of cPSMA #3 in cement-saturated aqueous solution was increased until 20 min. After that it was decreased until 2 hrs
swelling time, and they started to increase again. The viscosities of cement paste with cPSMA #3 microcapsules were
very slowly increased until 1 hr and increased fast after 1.5 hrs. Cement mortar with 0.5 wt% cPSMA #1 having only core
part showed about 5% increase in compressive strength compared to that of plain cement mortar. cPSMA #3 added
cement mortar showed the highest compressive strength with 7% increase.

Keywords: poly(styrene-alt-maleic anhydride), hydrolysis reaction, core-shell, microcapsule, absorbent.
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Table 1. Composition of cPSMA-PSMA Polymerization
St MA Toluene DVB

Polymer © (@ ) (@

Core cPSMA #1 9.8 10.8 200 0.03
cPSMA #2 9.8 10.8 200 -
Shell cPSMA #3 19.6 21.6 400 -
cPSMA #4 29.4 32.4 600 -
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Figure 2. Swelling ratios of cPSMA and cPSMA- PSMA in cement-
saturated aqueous solution.
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Figure 3. Swelling ratios of cPSMA and cPSMA-PSMA in cement-
saturated aqueous solution.

ST = BE87F 5 1208714 = 2381
7} e8]y Fasiddh o]ef 2 A shell=2 EA 5t
= PSMA7Z} pH 1291 AHE &2 3} 8o o3}
o] 7hpEs] v 5 PSMAS &3 ©AVE F 9AE
?4_01471 o2 ATt S AMA DA A= shell

Kol & & HA GA A= &
l‘d shell F-32] o &3ll= o] AAH7
] o] o},

Figure 39141 2™ cPSMA #1, cPSMA #2, cPSMA #3
2 cPSMA #42] 3§ &8]7} 3A17F & zhz) 54,54, 27.94),
21.8¥F 2 182w 2 F7Fel AL, 6417 3 Zhz) 58.54),
4528, 4028 2 363 = AL Z7}8 }aﬂu}. T3 244 7+
T 62.080, 45.840, 43.000 = 389w = ZFzF WHo] E3E A



AlRIE

th. Figure 30419} ko] 1202 o] /dellAl= B&H]7t ohA
S7Fske olfr= shell 7o) &3 =] A A" F, core?]
cPSMA7}F pH 1291 AIHE 2e] 23} g-olfo] o] 5}
wow detdEn. 7t

ko] dojd & 58 48t HESA N 7t 72
ujFoll Eof §a8kA] il AIEAH SR {ate] 244 7F
Fole 79 Hfo] ETES & 5 ASUTH

FTIR M. cPSMA2} cPSMA-PSMA 7} A EE3 A
HWE ¥3} FEAAN BHF F AXAZ] o5 NEES
KBr 23 3 & pellet Al F3te] £33 Y22 FTIR
A4S AAEHAT

cPSMA®} cPSMA-PSMA®] &% FTIR spectrum=-<
Figure 4°] YER AT Figure 4014 2™ 30505FF
3020 cm™'9] H ol A benzene ring2] (C-H) 34 (stretching)<
YERN ™, 2960%E] 2880 cm™'e] W 9lelA —CH,2] (C-H)
AAS YeEhH I gtk 18509 1780 cm™'e] I A ELS
anhydride®] cyclic C=05 YER™, 1222cm™9] A=
anhydride®] cyclic C-O-CE YeR L St} ol ¢z
FE& AN 7hrs] 75 s MAS] anhydride 2H8-717}F
Tt whe-ElA] @i, cPSMA-PSMAE F3¢E Z2S
A 4 AT

cPSMAS} cPSMA-PSMAS] A HIE F3} =80 x| 53
& F A2AIZ 2EAES] FTIR spectrum H] W& 9] 3ke]
cPSMA #13} cPSMA #4°] tale] 3§ A, F9] FTIR
spectrum=-< Hlwste] HT) o] wf W& Ax =4S
Al ES] el A] A S G0 2X deEE 257t
concrete 7] uwhe} 30014 100°C7HA] thFst= =,
50°C 71x . BolA A5 Bt A=A A A& A, Fo
FTIR spectrumE- Figure 59 YERHSATE cPSMA #19]
& & spectrum®! H-cPSMA #12 2 18502} 1780 cm™

1780
1350%
cPSMA #4 [ :
. Jil‘l' iy
R T AW RN
< cPSMA #3 . A M
[ ——— e J \.___;,kf"\.fr“" hr,lz-..,
cPSMA #2 A
[
f — ——— ——— \-J'/r\lhflb“f‘-a
cPSMA #1
- |
4000 3000 2000 1000

Wavenumber [cm™]

Figure 4. FTIR spectra of cPSMA and cPSMA-PSMA in
4000~400 cm™ region.
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Figure 5. FTIR spectra of cPSMA and cPSMA-PSMA before and
after hydrolysis.
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Figure 6. FE-SEM images of cPSMAs. (a) cPSMA #1; (b) cPSMA
#2; (c) cPSMA #3; (d) cPSMA #4.
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Figure 7. TEM images of cPSMA-PSMAs. (a) cPSMA #4; (b)
cPSMA #5; (c) cPSMA #6.
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Table 2. Mixture Composition for the Viscosity Measurement
of Cement Paste with cPSMA Series

Polymer Added amount(g) Cement(g) Water(g)
Plain -
cPSMA #1 1.5
cPSMA #2 3.0 300 150
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A00I0° g CPSMA #2 STk
5 —w=s—-  cPSMA#3 '___/___,q-"'
& 300x10° | ~ " CPSMA#4 -7 )0 /o
o) 7 e
] ’ AT
] LT
11 s 9 /
S 200x10° | LA
s (D// .ﬂ(‘.,..
e 7
00101 X
Il
. ',

Time [hr]

Figure 8. Viscosities of cement paste with cPSMA series.
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Figure 9. Compressive strength of cement mortars with various
amounts of cPSMA #1.
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Figure 10. Compressive strength of cement moratrs with microcap-
sule cPSMA series.
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