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= FAE AR A AR doiE F5sh] f18kd 7499 sodium polyacrylate (PAANa) & 13k
oz Axsrh A2E paraffin liquids AH-8H%LCH acrylic acid (AA)+= NaOHE F3}A17 ARg31oich
7t A= N N-methylene bisacrylamide MBA)E ARESISIIL 371S ThEA] 3l S8 AAIBISITE S84
PAANa=9] §iAF7] 4& AAetaL ol5e] dolesr, AMIE ¥3l-8-9) 8l Ca(OH), 8ol ] Banls
Z743l9ir). Ca”™* o123 PAANaS] 4352-8-5 #3aP] $1819] FTIR spectroscopy #4518 AAJ8I9ic) S3%
PAANaE XEUT ARIE] 1 wt% &3  ARIE B2EZ FAIAS] 457wl §45E 5743 49, AA o
slo] 0.15 mol%2] MBAE F7lete] S3et PAANaE F7lslo] Azt PAANa—A[RIEZ} Rt XEUE AJWE
o} vlwsle] AFAE oF 30% U AT & 10%7) 22 718k ERlskich

Abstract: Sodium polyacrylate (PAANa) was synthesized by inverse emulsion polymerization method to
absorb excess water in concrete. Liquid paraffin was used as a continuous phase. Acrylic acid (AA) was
neutralized by aqueous sodium hydroxide solution (8 M). Different amount of N,N=methylene bisacryl—
amide (MBA) was used as a crosslinking agent to change crosslinking density of the synthesized PAANa.
The size distribution of synthesized particles was measured by particle size analyzer. Swelling ratio
of crosslinked PAANa was evaluated from the equation in D. I. water, cement aqueous solution, and Ca
(OH) 2 aqueous solution. The FTIR spectroscopy was used to characterize Ca®" ion interaction with PAANa.
Incorporation of 1.0 wt% PAANa into cement increased compressive and flexural strength approximately
30% and 10%, respectively, compared with those of ordinary portland cement.

Keywords: sodium polyacrylate, swelling ratio, cement, absorbent, particle size.
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FH o2l S sl flste]
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A& dldsl) $lslo] 2ol shell F-2o) wig:

S TR 9F 50~60 wt% H5e] FEoR AY 9] FREC. 9] F55 sk AR AP Sell= ddelde] vl shell
2 AMEER= 25~30 wt%s dolgrE 97 elE] (workability) 74 HHo) gaE)o] AAHO TR B0 Q1= core Hio] WEES
ZA o7 A= ot olejgl oolgre] Zrh= ZaE|Ee] ¢ E4781= core—shell T%9] nlo]A =20 S=A1S AFslA} sk
=72 a1

FeE A1 = B2l (bleeding) #F 1% 75 w92 St
A7 golo] w7 Fh mgt Zae|ee] del, S48 9 FAE
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AN o= FA) Rk o8] AR AJolE o] 84l A
el 0|2 RS o BEeA Asigrowm thaie ke 7t
A= B5 WEsH e EAS 7R IRAE welth A 1
Zlel] gt A= vlesl ool Al8sto] ofe] A-E0] FEEefA]
SR FA AR VA 0% Bale) Aol = o]
2 carboxylic acid sodium saltE ZH= acrylic acid sodium saltZ]
FEA] 7hrEe] 7R ARkARl £ Attt 7hrE PAANa
9] T Al 19534 Flory2) ionic network structure ©J20 % A
e ek F At B HEs 1 B2 F5h
A )] AJAKS1] carboxylic acid sodium salt 7= dljg]sh, 11
APl Folerl @A Ftk olF foR7)ElE A= 7R Wi
O3l AR B SRSk EH, aatARE 32k RS VA
glove B wysl i Ao dujA gkt

A4 © 2 PAANa+ acrylic acid(AA) €} sodium hydroxide
(NaOH) ] 3}2 T=AlE A8kl NN-methylene bisacryl—
amide (MBA) & 7}A|Z AMga) Fslo] Az >

PAANa?] & 582 84| (swelling ratio) & Z7dkL JaH]
= 21 (D7 2Zo] vepdick

-
Q== (1)

71, Q= BaH], WS Ax 1A A Mot S53le] A&
@ o] Aeks 747k LpEhdick

PAANa?] H5H)E= AASH NaOHS] =31% 2 MBA 713k o}
£ kel ok A o® 9eA 9k PAANa®] Fslol| uh
& &4 NaOH 78902 F31E Wolst AAE AREslo] S35
s AR SRl A4 SRR o] AdulelM 23]H
W07} ashe @do] WdskE Aow dEA o, ZhEe]
wE WaHle 7l SRS Aatle geAE Aow 4
2] Qlek!o

AutA o 7 FEUTAMIEES ALLSE 298 EQ pore sizes 2F
1 um®) 2748 zh= 207 A4 ek’ olo) we} PAANag] W/O
FeEo® qE F =717 1 pm oWt &S 7hwAl 7t
35 tZA 810 ks AAIESILE PAANaZE & $ 788
A@hcta 7L sh, 7 HulE 4 (2) 9 Aok

@

2 @) el 1= 59, 7 958, r& RERBolth ZEHEARIE
& ARgsE 32 EQ] pore HHAE-S 500 nm=E AR, PAANa
7F ZAYE FelA E2 Frste] 508 Bste] 500 nm7k Hed
PAANa =} #E415°] 136 nm, = A5°] 272 nm ©|UH Hrh=
AEE 58 7 ok

B. Kriwet 5-2] @37l ©}2™ Span 80 (sorbitan monooleate)
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A] micelle®] F7]7} 80~150 nmEZ WERITR= A7E 1ork! o]
5 5] AMIE 289 djellA] 52 oF 508 71 Frskes
7= 7hA MBAS] g 24sl] 3 AAlsith o5
THE F 1RAE ARES) Esle] BEEES] PrE 57

sl

S

AlofF 2 xE. B Aol PAANa] S8 W/O filsdo=
AABISITE B. Kriwet 59 A7) whe W o= ASAE paraffin
liquid (EAIEEED & A3, A& dAlE Span 80 (Yakuri
pure chemicals) ¥} Tween 80 (tNd3=(59)) & 75:25 A& Hl&
Z ARSI Span 802] HLB (hydrophilic—lipophilic balance)
+ 4.30]aL Tween 802] HLB= 15.0012 =2 FAAE Ale] HLB
= 7.00] ek BARS- AA (Ducksan pure chemicals, guaranteed
reagent) = 8 M NaOH =& (Aldrich) 2% F3M1 A AFE-3I3T)
7WAAR= AIBN (Th783F2 (59, 2,2'—azobisisobutyronitrile) & AR
3t 7}Al= MBA (Acros Organics, 96%) 5 ARESIATE S5HA|
o] AJAE 913to] n—hexane (FUAESIE) & AM-3IITE

SEHR. % A== sk 283 500 mL 47" pyrex 2] ¥
Z2 A3 oM NP1 Daihan ScientificAke] WiseStir -5 A}
2319}, F3F 252 24dslr] ¥ste] SIBATAARS] water bath
WB-235 ARSIt

W/0 {2}58h PAANaS 82 7 A= AAIBKIE A i
Al S HESZol| 154391 paraffin liquid 204 goll FAEEA]
AR1 Span 807} Tween 808 242 4.5 g¥} 1.5 g& E§35}] HbE
Zeof] ©gke}. 7 A WA= oRE 8710 8 M NaOH 7894 60 g
< ice bath el ¥ar 7krA|Ql MBAE Table 12} 20] AA2] mol
<o tha}e] 0.15, 0.30, 0.45 2 0.60 mol%<! 0.096, 0.192, 0.288
2 0.384 g& 2 H7IsISiE) 11 AAE 30 g &3s1e] S8ldo]
23] AAE wi7EA] WEIGI) o3t vE= 38 NaOH=
Z3be T AAS] T3 90%71 Fek 3 WA Aol Al
B 8910 g2 AFI5Ie] 7AAIR] AIBNS- AAL] ol thlo] 0.125
wt%?] 0.036 g= B3AFTE T ZH2 ¥igze] 7 HA T
A Az AE H7vshE febdert fck vk RS 1 o
W7, ZRIAM, A 7k YT W 2EAE A dRleha A+
217114 100 rpm ©=2 wyksPaA 257 50 C7F 2 wizbA] 7]ck
ok 2571 50 Cell 29shd 2] 83lrA & AIBN &4 AL
715 AMgBte] HHE] et F AARERESAIZICE o] f3l el AA
2} NaOH =gl o 2 o|Fofd 21443 BAdo] 30%, paraffin liquid
o} FAHE A ] &5 g oF o]Fo|X F{A o] 7T0%7}
Aok 8ol P 27 W2 & dAEE71E ol8ste] 3000
rpm 2 1ARE 78] 3 n—hexane 02 33] AlzJsh 4%z 311

™

>,

Table 1. Added Amount of Crosslinking Agent

Number C15 C30 C45 C60
MBA (g) 0.096 0.192 0.288 0.384

Continuous Phase: paraffin liquid 204 g. Co—surfactant: Span 80 4.5
g, Tween 80 1.5 g. Dispersion phase: AA 30 g, 8 M NaOH solution 60
g. AIBN: 0.036 g.
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Figure 1. Size distribution of PAANa depending on the amount of MBA used: (a) C15; (b) C30; (c) C45; (d) C60.
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amount of MBA used.
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Figure 3. Swelling ratio of PAANa in D. 1. water depending on
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Figure 4. Swelling ratio of PAANa in portland cement saturated
aqueous solution depending on the amount of MBA used.
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Figure 5. Swelling ratio of PAANa in Ca(OH) 2 aqueous solution
(pH 12) depending on the amount of MBA used.
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Figure 9. SEM images of cement and PAANa cement mortars: (a) cement; (b) cement+C15; (¢c) cement+C30; (d) cement+C45;
(e) cement+C60.
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