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ZE: ZAYE A XA AMEEHE JAFE A FFA717] 98t JRstsdH o= S8 7L poly(sodium
acrylate)(cPSA)E- ethylene glycol dimethacrylate(EGDMA) 5, 10 & 20 g2 AF8-5te] 3 71w A Z o 2 7k A
A 7}%Fo) 2 cPSA-EGDMAE A WE A aF2] 0.5, 1.0 2 1.5 wt% 212t F71ete] RE2El2e] 4= 2 Y= E
Z4 39tk 2 A3 cPSA-EGDMA(20 g)S 0.5 wt% H 71 R2EL2 9] & =e T3 7 AU E ] H] 3o BA|
UEF 21 THE ¢cPSA-EGDMA 3 7F R 2B 2= 7] et 2 5 53] cPSA-EGDMA(S g)< 1.0 wt% 3 7t
3 REEEE £ 37 R2E 29 9715 (26.8 MPa)St B 7= (2.52 MPa)9t vl sk 7= oF 16%, 37
T %F10% 57H= 7P =4 vErsdth 283 3580 4=} FA = VX = TS SA 517 flsh,
o] 5 REE}EZ 9] FE-SEM {4 Y porosity S 578 5} th. FE-SEM 41 24 3} 3 &% cPSA-EGDMA(S g)°] Z¢F
A A | E F#3HE(C-S-H) A8 = Atol & AF-2L A= AL & gl =3t cPSA-EGDMAE 3 7H3 R EELE 9]
porosity S A3} F-H 7T A/ E B2 L2 o] H]3le] BF ol 7he-d], £3] cPSA-EGDMA(S g) 1.0 wt% 3 7}
3 RE2EE2E FH7 AW E 2 ZEFE(20.1%) 3 T} porosity 7} 16.5%= 714 WAl et

Abstract: To study the effect of surface crosslinked layer on the crosslinked poly(sodium acrylate) (cPSA) absorbent,
we synthesized several surface crosslinked cPSAs with 5, 10 and 20 g of ethylene glycol dimethacrylate (EGDMA) by
an inverse emulsion polymerization method to delay the absorption of excess water in concrete. We measured the
compressive and flexural strength of mortars having 0.5, 1.0 and 1.5 wt% cPSA-EGDMA. We observed the increase
of compressive and flexural strength of the cPSA-EGDMA added cement mortars except for the 0.5 wt% cPSA-
EGDMA (20 g) added cement mortar. 1.0 wt% cPSA-EGDMA (5 g) added cement mortar showed about 16% and
10% increased compressive and flexural strength than those of plain cement mortar. To study the effect of porosity on
compressive and flexural strength, we used FE-SEM and porosimeter. FE-SEM analysis showed swollen cPSMA-
EGDMA (5 g) filled between calcium silicate hydrate (C-S-H) crystals. We observed the decreased porosity of the
cPSA-EGDMA added cement mortars than that of plain cement mortar. 1.0 wt% cPSA-EGDMA (5 g) cement mortar
showed the lowest porosity of 16.5%.

Keywords: absorbent, cement mortar, compressive strength, flexural strength, porosity.

M B ARME S} Bkg-sh= Ag &, o] T3 W/C(water/cement)

= 25~30 wt%ol A ¥, AR FYEe SFEe oF

AWHH o2 FAYEE AT TS LH st ol +F 50~60 wt% BEo] FFoE AT o HFOE AEsh=
Hop o B2 4o B st vk FAE Ax A 25~30 wt%= Y oIFE 97 2] €l (workability) 7H

S8 ARRHE FEFolth? ol gt YA Sk F2

"To whom correspondence should be addressed. FAE__Q PSFAEE A7 =, E2]9 (bleeding)Z 712

E-mail: ryongi@kmu.ac.kr T AEE I7H7I= 90 H7| = o gk #3

208



==

Ho] 7}a¥ Crosslinked Poly(sodium acrylate) -5

2B s, 45t % FAFs ok 22 Ar1dste] 9l

2 ZAE] YE5E S AalAIZITh Nevilledl]* w2,
W/IC7E 50%914 40%= 4 o, oF 14%9] 4&7d=
7Pk ol ol XIThaL gk et WICTE 40% o e
E Az A AE7} =o) 2 A o] EA| - o] wAsit), o] st
TAHEE s flete] dA AeAlE ARE-ske DH

FHE golx gl Aol 2ey Aol A o
959 2ool DAL el FoI4E B T S @
= Aol

“4’0 Els EOM] 7‘—1’&0}‘-‘4 0431 Oq:rL*‘O] T o)A 9”:]'5”
T4 AR 7|20 R B sl =2 o]
712 carboxylic acid sodium saltE Z'= acrylic acid sodium
saltAl S &A (PAANa)S] 7tuEo] 7 dutbdl 44

aaEAfol ), 7halE PAANa®] & &= 1953 Flory4]
ionic network structure ©] 202 A w7 J}1*E F4A
I = JEFSH HH =S FetiA] wBAsh)
A ZF3ke] carboxylic acid sodium salt”] = 8|2 slH, &
Aol = carboxylate =-0]-°] HAl €t} o|& o7&
AMEZRS] vk o) gl MEAE US WA =,
AFAE 32 WEFRE VAL IR R B8 Bis)
Al He AR d#A Ak

Crosslinked poly(sodium acrylate)(cPSA)= STAZ E2]
ARSEAL T cPSAE 3 HF A 2 =& S8l viEle
Exoz AWE 237 E A2 A B, 29 Ado] Ho
A& &3 wiEell cPSAE E§st] /\Plo}b A& wf-g- o
Aot ol @ A o] 2AHE YA, PSAS 10wk &

S AIME REEL29] g kol wEt 5t 9
Aok Al 0%t 0% F7HES % 5 AN
Jmof A= S 2AREs %Ur TA- SRS -O—Oﬂ
%%’3}71] ARE = AL

N

S=RE
B ATE ol AT Aol dEow AWE H2E2
Az A Z7] ZGA F1 uj & J,]—E]:Oi =015l oJo]4

o] A FTE 213l ethylene glycol dimethacrylate(EGDMA)
£ A3t cPSAS] EH 7HuE S =YX SFFAIE
A E so] 2 Az A AHE A thH] A7FFS o

SHAl SN A A o] S8 HES A} sl

Al S
[ = |

Alef IH LB AFoA B 71w E cPSAS 39S

W/O F3l5te 2 AAI5IA Y. S4A4 B2 cPSAS &

3o Kriwet 5o ATFES Fxste], A& paraffin
hquld(E o]:x-]] = g}tﬂ) =3 /\],Q_ o]_ G, 74] H A x—ﬂ = Span
80(Sorbitan monooleate, Yakuri pure chemicals)¥} Tween
80(Polyoxyethylene(20) sorbitan monooleate, T 3}=(F))=

FA7Y 7 AME R2ElES] Je 54 AT 209

7525 A ¥ &2 AFS-5TE Span 802] HLB(hydrophilic-
lipophilic balance)b 43°]3, Tween 802] HLBE 15.00]| 2%

T AdgAdA 9] HLBE 7.00] #Th1 B4Hd-e acrylic
amd(AA)(Ducksan Pure Chemicals, guaranteed reagent)S
8 M NaOH =& (Aldrich) .2 31 A A& T 7
A]A| = ammonium persulfate(APS, Sigma Aldrich)®} sodium
metabisulfite(SMBS, Sigma Aldrich)Z A}8-3}0 redox 82
AA3I3 T 7FaAl = methylene bisacrylamide(MBA, Acros
Organics, 96%)E AH&-3t3Th. o2&k Al oFE-2 A Agle]
T2 B,

Z%E cPSAE EHW 7FuA]F7]7] 215+ ethylene glycol
dimethacrylate(EGDMA, Sigma Aldrich)E 7t2 A2 A&
3} 3L, lauroyl peroxide(LPO, Sigma Aldrich)E 2F3}A]
2 AREsHAT

SEEX. T A= st 2213 1000 mL 57 pyrex
8] WSFE ALE5F9 L, WHE7]E Daihan ScientificAF2]
WiseStir'™e AMS-3FATH T3 ice batholl 4] AA|ste] 5°C

ojs7t H =5 &3t

ETHM WO RaIEE. A4 542 PSAY] TF2 F
GAR AAETh A HA Tl = e 9kl 53]
paraffin liquid 100 gl & AIHE A2 Span 802} Tween 80
< 747 225 g% 0.75 g& EFste] whgxol @tk
HA A= o2 €719 8 M NaOH 89 30 g2 ¥
ice batholl B &, 7} A1l MBAE AA2] mole =9l tij3}
o] 0.15mol%<! 0.05gS F 7}, APS A4 = 06¢g
8T 2 5 AA 15gS O H7tste] F3tde] k3]
A AL w7bA] A ST, o] gk vl &= EF5HH NaOH=
ot A AA-4 Tg}Et 90%7}+ €t

A AR @A o] A4S F HA SAlA A xE
A HhE-Z0l A %@ sk 'rorﬁ]r"}ﬂw} Hof vhex
Qi wnhy], A, A 7k FYF 22
A Aa 2171014 100 ppm o2 W HESIHA
5°C olel7} B A J|e 5} 5°C olsjel £
™ w]g] SMBS 0.6 g2 D.I. water 2mL°ﬂ L3N A AT
NS FAIE AREEte] A S FYPe F 30 &<t
= ]ME‘r. Redox 7NA]AIQ1 APSS} SMBS<9] mole &
Hlwa] HH APSE 2.695 x 102 mole©]™, SMBSE 3.156
10°mole°] Ht}. ©] 3} JEl= AASH NaOH & o=
o]F o 24 FEAbdo] 30 wit%, paraffin liquid2} &
ARGAAA ] £ §H o7 o] Fof3 FFA A&l
70 wt%7} €T},

CPSA EHM7IuUE 9. cPSA Tl SMBSE APS
Hoh AFo R ARG OEN FH T cPSA YA Hot
A= SMBS 0416 x 10 molezt EGDMA &3l = o] U=
0.05 g2l LPO 0.126 x 10 mole®l] 23} redox WHg-o.2
cPSA Yzte] Wl EGDMAS] 7t ®¥H3-& a3kt
ol& Li 5o A7 frAtsitt.

QA FAE cPSAS] EW 7T =YS 95t LPO
0.05 g2 EGDMA 5, 10 2 20 go] 8813+ 3 paraffin liquid

ol

> ol:o

S5 W

oH
)=]
]"l‘
7_'1—
]
)
-

m{m R

ml rZ ofo ok

X

Polymer(Korea), Vol. 36, No. 2, 2012



210 714 - AN - A

20 g2} ZH7t E3tald Tt cPSAS] T3] Eud o] &9
HA7¥eted ice batholl A 5°C o]stE FAehH 30 &<t
100 pm o2 WHelH QA AT S8 0] ¥ UH n-hexane
100 mLE H7}ste] 34 A171 ¥ methanolS AH8-3te] 7]
AL ML FHAATE 1 F methanole AHE-3He] 33| O
M T 80°CY] dry ovenol|A] 48A17F AZAI AT,

A ZH cPSMA-EGDMAE S| AWE X3} 489 of|r] 9]
Wavle ol A-A o' whet Figure 13} 7o) WEFSTE
Figure 16141 2003 & S &H|E EH cPSMA-EGDMA( g)
2 82ul, cPSMA-EGDMA(10 g) 654, cPSMA-EGDMA
(20 gy 52vf & Z}7} e AHE 3} 9hg-of A A
HE A o] o] 27 o] 25%0]3L, Y57t 25%00A]
30%2F 7Pt doAF FE Sl AHME A7 oiH
cPSMA-EGDMA(S g)©] #H7FgF2 0.4~0.5 wt%, cPSMA-
EGDMA(10 g)¢] H7F2 0.5~0.6 wt%, cPSMA-EGDMA
(20 221 A7FFE 0.6~0.7 wt% 7t 2 2.3t}

ETHNE Il REEIZ & 9 Y
AE FAE REEHE FAAY AR H

]
0
©

HE R ZELE (0]3) Plain)E A X238
e 248 2 () 2ol AE 7|7 ek Ho)
1A @A o7 o] hEAE R(N/mm’)E

i
A

L
o

ol
S~

& to

o

Fel ob
S

|

O
A

2
)
R
=
ir

N
)
o

912 H5(N), 4 71 e B

ko3
= T
FAIA Ol teli A S sk o, Hat ke ekl

100
8o}
<]
= P e
S eof P
il o= -
g g PN S
= 40f
=
w
.| —e— cPSMA-EGDMA(5 g)
—o-- cPSMA-EGDMA(10 g)
—~—- cPSMA-EGDMA(20 g)
0 L L i
0 50 100 150 200

Time(min)

Figure 1. Swelling ratios of surface crosslinked cPSA-EGDMAs in
cement saturated aqueous solution.
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Figure 2. Compressive strength of cement mortars with various
amounts of cPSMA-EGDMA (5 g).
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Figure 4. Compressive strength of cement mortars with various
amounts of cPSMA-EGDMA(20 g).

Table 1. Compressive Strength of Cured Cements of Various
Amounts of Absorbent Added Cement Mortars for 7, 14 and

28 Days (unit: MPa)
Mortar 7 days 14 days 28 days
Plain 20.3 235 26.8

cPSA-EGDMA(S g) 0.5 wit% 28 263 295
cPSA-EGDMA( g) 1.0 wt% 236 289 311
cPSA-EGDMA(S g) 1.5 wt% 211 242 281
cPSA-EGDMA(10g) 0.5wt%  22.1 259 279
cPSA-EGDMA(10g) 1.0wt% 224 263  29.1
cPSA-EGDMA(10g) 1.5wt% 223 246 271
cPSA-EGDMA(20g) 0.5 wt% 193 225 247
cPSA-EGDMA(20g) 1.0wt% 220 259  27.0
cPSA-EGDMA(20g) 1.5wt% 217 258 272
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2.66 MPa, 1.5 wt%+= 2.58 MPa& L}E}utT).

cPSMA-EGDMA(20 g) 0.5 wt%< 2.53 MPa, 1.0 wt%=
2.56 MPa, 1.5 wi%= 2.67 MPa® Z}z} LElSTh
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Figure 5. Flexural strength of cement mortars with various cPSMA-
EGDMA’s cured for 28 days.
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Figure 6. FE-SEM images of plain cement and various amounts of cPSA-EGDMA (5 g) added cement mortars: (a) plain; (b) cPSA-EGDMA (5 g)
0.5 wt%; (c) cPSA-EGDMA (5 g) 1.0 wt%; (d) cPSA-EGDMA (5 g) 1.5 wt%.
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Figure 7. FE-SEM images of various amounts of cPSA-EGDMA
(10 g) added cement mortars: (a) cPSA-EGDMA(10 g) 0.5 wt%; (b)
cPSA-EGDMA(10 g) 1.0 wt%; (c) cPSA-EGDMA(10 g) 1.5 wt%.
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Figure 8. FE-SEM images of various amounts of cPSA-EGDMA
(20 g) added cement mortars: (a) cPSA-EGDMA(20 g) 0.5 wt%; (b)
cPSA-EGDMA(20 g) 1.0 wt%,; (c) cPSA-EGDMA(20 g) 1.5 wt%.
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