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EF: FIE Az A AMEE YA9TE A A7) d8e] A88FEeE S35 71 poly (sodium
acrylate) (cPSA)E ethylene glycol dimethacrylate BGDMA)E %% 7HAZTh cPSAS] AlZoM dEge
paraffin liquid, ¥¥3Ak= 8 M %% NaOH 4-8008 00% £33 acrvlic acid(AA), 712l NN-methylene
bisacrylamide (MBA), redox 7AAAl= ammonium persulfate (APS) ¢} sodium metabisulfite (SMBS) & AMH-5}
o] AFFFEYOE AxCh AZH cPSAE EGDMAE AMEslel B 7k whg-E Faslsich AlE g2
o} Ca®" o123} cPSAL) 4 282 313skr] 918101 FTIR spectroscopy $41HE AMgaI9iE) Axg 548
& ol Ca(Ol)e RN (pH 12) W AlgE 3 oglor o] anlE 248191 0, cPSAY 24171 &
o] eR¥IARL Fo| 7hwe cPSA-EGDMAE 3A17F 3 #fo] A2l ke A8 #dslgich wg s
cPSA-EGDMAE #713e 2 AlgIES] SAARN} B 2Eeknd] )b57s 57HE FHEsiginh

Abstract: To study the effect of incorporation of a surface crosslinking layer on a crosslinked poly (sodium
acrylate) (cPSA) absorbent with ethylene glycol dimethacrylate (EGDMA)}, we synthesized several surface
crosslinked cPSAs with EGDMA by an inverse emulsion polymerization method to delay the absorption of
excess water in concrete. Liquid paraffin was used as a continuous phase. ¢PSA was synthesized with
acrylic acid (AA) neutralized with agueous 8 M sodium hydroxide solution as a monomer, NN-methylene
bisacrylamide (MBA) as crosslinking agent and ammonium persulfate (APS) and sodium metabisulfite
(SMBS) as a redox initiator system by inverse emulsion polymerization. FTIR spectroscopy was used to
characterize Ca®* ion interaction with ¢PSA and cPSA—EGDMAs. The swelling ratios of synthesized
absorbents were evaluated from the absorption in deionized water, cement saturated aqueous solution
and aguecus solution of calcium hydroxide (pH 12). Equilibrium swelling times for ¢cPSA and surface
crosslinked ¢PSA with EGDMA were 2 and 3 hrs, respectively. We also observed an increase in setting

time of the cement and an increase in the compressive strength of mortar by addition of the synthesized
cPSA-EGDMA.

Keywords: absorbent, delayed absorption, redox initiator, inverse emulsion polymerization, swelling ratio.
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Figure 2. Swelling ratios of cPSA and surface crosslinked
cPSA—-EGDMAS in deionized water.
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Figure 3. Swelling ratios of cPSA and surface crosslinked ¢cPSA—
EGDMAs in aqueous solution of calcium hydroxide (pH 12).
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Figure 4. Swelling ratios of cPSA and surface crosslinked cPSA—
EGDMASs in cement saturated aqueous solution.
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Table 1. Swelling Ratios of ¢PSA and Surface Crosslinked
cPSA-EGDMAS for 15, 120 and 180 mins

Swelling time (min)
15 120 180
cPSA 135 200 200
Deionized cPSA-EGDMAG g) 106 165 181
water  ¢PSA-EGDMA(10 g 92 136 158
cPSA-EGDMA (20 g) 45 61 79

Solution

Sample name

cain, Ton b8 76 T8
'a;iuéous cPSA—-EGDMA (5 g) a4 7477
conttion  CPSA—EGDMA(10 g) 39 70 71
‘ cPSA—EGDMA (20 g) 39 55 56
Cement cPSA 82 89 39
et CPSA-EGDMA( 2) o 75 8w
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cPSA—EGDMA (20 g) 44 49 52
i
it i ‘ig_
ot UR _______“_u_‘.-" FE .
N :-éSA~E(}DhiA{20 g‘]‘.l A A
é Pt P :: 1 _," “?‘b\ A
e 1 S L
I*P A-EGhRAe gf|
U A
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Figure 5. FTIR spectra of cPSA and surface crosslinked cPSA—
EGDMAs.
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Figure 6. FTIR spectra of dried ¢PSA and dried surface cross—
linked cPSA-EGDMA({20 g) in saturated cement solution and
Ca(OH), solution before and after swelling © (&) cPSA; (b) cPSA—
EGDMA (20 g).
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gl FEQ A0 FEEEEElA] 9k —~COOHSY C=07124], Ca(OH);
Zgol Al 28} 4289N9] Ca”rolel ol F3slel 1610, 1567
2l 1410 em ™9 carboxyl anion @& WIS oF o Qv whe)
A, 1610 em o) sholA vt AlE 3l PAATE 000
7 Ca®' o} whgsto] WH SO Pkt

¢PSA-EGDMA G g1 cPSA-EGDMA(10 g & FTIR A~ E
HEL cPSA-EGDMA (20 @) 9 & BE HeERISITE

AHES] 2AAZF A cPSAS) 3R] 7iad cPSA-EGDMA

Polymer (Korea), Vol. 35, No. 4, 2011



700

600

- |nitial set
—Final set

500
400
300

2001

Setting time(min)

100

0

oPEA PSAEGDMAB g) CPSAEGDMA(10g) cPSA-EGDMA0 ¢}

Cement

Figure 7. Setting time of cement and 1 wt% absorbent—cement

pastes.

40

-7 day
14 day
e 28 day

30

20

10

Compressive strength(MPa)

| .
PSAEGDMAGSG) CPSAEGDMA(1DG) cPSAEGDMAZOG)

0
PSA

Plain

Figure 8. Compressive strength of cement and 1 wt% absor—
bent—cement mortars.

o] Ele]] i AJIE o) AE] SANRE B e RSP $lsle] 7}
212 T FAE 1 wi% ER03h AllESL v} AllES] -S4 A
&7 AAE Figure 70 VERISICE Figure 794 537} AliES)
SHAME 24 3608, 4 620808 vk v (PSAS A
24 135%, 4 360 0% o AMES) Bl Al 28 2308, &
AL 2205 FoE AolE VRIS T8 cPSA-EGDMAZ] 7
% EGDMA®] #7lg] $7hedrs S2 ARk 24 210, 240 9
2558, F2 420, 450 Y 46550 F Z|sk= 202 Uepith o)
3t Ak A7k A2 g ol bE W/C 7ol 71918k
SANRIO) TR A0 R L)

QEEl2O| Q&AL &X cPSAY) #3o) 7k (PSA-EGDMA
o] E}lel upE REElES] AFAT B v)xis JeE HES)
sled AHEe] disle] Z71e] 3 ErAlE 1 wis ER08 2
ZEE9} 537t H2El2S] AFEAEE AT Figure 83} 7o)
A 28Y IEAE S AHES 29, cPSAS ¢ AERLD}
ok 25% =) =A VR cPSAS) EGDMA Z71ke] wgt
of S UFFEE PSA-EGDMAG 29 ¢ ¢k 16%, cPSA—
EGDMA(10 g) 2+ cPSA-EGDMA (20 @) % 2k 9% A+3E7 &
I ok Ao 2 ekl cPSA-EGDMAYIY EGDMAS] §isjo] &
TR SRS ks Z0E veR ke 21 2 F5E &

A ]
Ao i R A iRl wet QS As Zlow

2 B

E2H, #3578 443, 20114

colpgt - 18

FE~SEMoE 24 Az} e ox sawgion ud 7w A 2
71 107~238 nm HYjolt), cPSA-EGDMA (G g)7F 232 nm~
1.43 um, cPSA-EGDMA (10 gy} 595.3 nm~3.73 pm, cPSA-
EGDMA (20 g)©] 2.37~3.73 um HHZ4 EGDMAE 371314
cPSAE W Aoz QiRke] 77 ST 18ISt

TS CPSASH PSA-EGDMAS] 380] &73 49, cPSAS] B9
% EGDMAE 7 A 0 2A cPSAL] Wa-g Wslisie] it 3
ORATL W EET L] AR welEh e A 23] gl
t} Ca(OHD, Gglelr] a7} whAl vfeRd o AIE el S
k= 17} ol miF-o 7 kgl FTIR spectroscopy w45 53}
o] Ca(OH) 589 2 AJHE F=golol] B85t 9ol Ca** o)
o] cPSA2] PAA™Na'9) COO ela} ¥k&8led 1610 cm ol A2
< A2 veRdS FRIBIgIL

B A8 g8 PSA-EGDMA UAEE AE paste AlRA] 3
Yo e, AE dsle] o R Felgh Yo E EFoEM
AHIES] SRS TP o] Fajolrh 29043E Hsloirte
71w FAlel 9%t Fa) 2x1gelA] 4A)7E F ARt Zlo] wigh
Ak 2 A3el|A s cPSA-EGDMA G g) A5 AHE 4§
olofrfe] RS 3A7A 2] Fan]el nlmskd 1537 51%, 241
7rl| 93%7} 212 Bes10), EGDMA7| Fxo] 7kwEA) 9k& cPSA
9} vlawsha B ARG 2ARF o) Fof] HoJ o AR Fe
57 AREE 2208 BSA P ol vIgsih 5 §de cPSA-
EGDMAZ #7138l AJE 9 cPSA-EGDMAE 75} Azt 2
ZER2 ] 9o 217} SAARES R SR e A
& 98k ARl A5 Faschar T

"

[¢]

ZAje] 2 B AT maTel el AR Xefeagl
BP0 = SopEl AT
SN

1. D. A. Williams, A. W. Saak, and H. M. Jennings, Cem. Concr.
Res., 29, 1491 (1999).

. C. Y. Rha, J. W. Seong, C. E. Kim, S. K. Lee, and W. K.
Kim, J. Matt. Sci,, 34, 4653 (1999).

. C. Y. Rha, C. E. Kim, C. S. Lee, K. I. Kim, and S. K. Lee,
Cem. Concr. Rea., 29, 231 (1999).

. Y. Zhang, M. Deng, and P. He, Polymer(Korea/), 30, 286,
(2006).

. 0. Sohn, S.J. Sim, D. H. Lee, Y. K. Lee, J.—H. Kim, and D.
Kim, Polymer(Korea), 28, 18 (2004).

. J. Zhang and A. Wang, React. Func. Pelym., 67, 737 (2007).

. P. J. Dowding and B. Vincent, Colloid Surface A, 161, 259
(2000).

. W.—F. Lee and Y.~C. Chen, Eur. FPolym. J., 41, 1605 (2005).

. Y. Mylonas, G. Bokias, 1. Tiopoulos, and G. Stakos, Eur

Polym, J,, 42, 849 (2006).

M. Sadeghi and H. Hosseinzadeh, Turk, J. Chem., 32, 375

(2008).

. P. J. Flory, Principles of Polymer Chemistry, Cornell

10.

11



12.

13.

14.

15.

16.

3}t Cros

University Press, Ithaca, NY., 1953,

1. Ogawa, H. Yamano, and K. Miyagawa, J. Appl. Polym.
Sci, 47, 217 (1993).

K. S. Hwang, M. G. Jung, S. S. Jang, Y. W. Jung, S. H. Lee,
and K. R. Ha, Polymer (Korea), 34, 434 (2010).

B. Kriwet, E. Walter, and T. Kissel, J. Control. Release, 56,
149 (1998).

J. Zhang, M. W. Sun, L. Zhang, and X. M. Xie, J. Appl
Polym. Sci., 90, 1851 (2003).

Y.—D. Luo, C.—A. Dai, and W.=Y. Chiu, J. Colloid Interf.
Sci, 330, 170 (2009).

slinked Poly (sodium acrylate) 2] ¥9¥ 7}n 369

17. A. Li, J. Zhang, and A. Wang, Polym. Adv. Tech., 18, 675
~ (2005).

18. J. Snuparek and V. Cermark, Zur. Polym. J,, 33, 1345 (1997).

19. K. J. Lee, S. H. Byun, and J. T. Song, J. Korea Ceramic
Society, 46, 657 (2009).

20. M. Jassal, R. Chattopadhyay, and D. Ganguly, Fibers and
Polymers. 5, 95 (2004).

21. B. Grabowska and M. Holtzer, Arch. Metall. Mater., 54, 427
(2009).

22. Y. Lu and D. Miller, J. Colloid Interf. Sci, 256, 41 (2002).

Polymer (Korea), Vol. 35, No. 4, 2011



