J. of Korean Ind. & Eng. Chemistry,
Vol.7, No.4, August 1996, 679-690

ANHE E3l8 Z2|0f gMn 1 80 st 7 (1)
— OlZEEBZEHE 0|ET AHE Z2E{9| Y4A —

FFARAAAE AT, *BANEG T a3
(1996 29 279 A%, 199649 59 304 A=)

The Study on Synthesis and Application of Polymer
Dispersion for Cement Modifier (II)
— The Waterproofing Effect of Cement Mortar using Acrylic Copolymer —

Hong-Dai Kim, Young-Geun Kim, Seung-Jin Kim, and Hong-Soo Park

Korea Institute of Construction Materials, Seoul 152-023, Korea
*Dept. of Chem Eng., Myong Ji University, Yongin 449-728, Korea
(Recetved February 27, 1996, Acepted May 30, 1996)

2 9 7 #3854 E 43 alkylmethacrylate®} 2-dimethylaminoethyl methacrylate2 58] o}z @323 42 &
Az, B 94 K377 $i5to] ol B R ofo|2alEo] ol S olaYFFAAT FA s olHES o=
IR 24 943 F3t Aesd, BT 73 Aol FAHUD. Aol FAF olAlES olzd T3
Ao sodium gluconate, oleic acid, triethanolamineg 2 dsle] Ajsle E314 Zoj(PDCM-PSD)E Az 9. )
Z9 AHE E3E WS 7HAZ $4AEE © A T 24, $5EH(03~05)F Falstt.

Abstract: Acrylic copolymer was synthesized from 2-dimethylaminoethyl methacrylate and alkylmethacrylate con-
taining long chain hydrocarbon group. To facilitate emulsification in water, acrylic copolymer was treated with acetic
acid, and therefore acetated acrylic copolymer was produced. Acetated acrylic copolymer was perfectly emulsified in
water and showed increased emulsion stability. Polymer as a cement dispersion agent(PDCM-PSD) was prepared by
blending the newly synthesized acetated acrylic copolymer with sodium gluconate, oleic acid, and triethanolamine. The
applicability of the blended polymer was examined, and it was found that the effects of dispersion and water-proof(0.3

~(.5) were excellent.
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Table 1. Physical Properties of Portland Cement
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Material (min.) (hr : min) ’ & 3days 7days 28days
Portland
ortan 260 6: 45 0.10 3200 200 285 375
cement( Type 1)
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Table 2. Chemical Properties of Portland Cement

(wt.%)
Com- . Ig-
. 8102 Aleg F9203 MgO S03 CaO TOL&]
position loss
Wt %1210 64 | 3.1 | 34 | 22 |615| 1.4 | 99
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5100)% 77 A-g-3}3dch
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E5d 26mle] &aA17074E 7S, AxEH70E
ol 70CA 447t &¥ FEAAN T dx
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g 9t} 45 PSDE 2uzke] EFqllo] &34
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Table 3. Polymerization Conditions and Physical Properties of PSD

Products [SMA]* Initiator Toluene Temp. Time | Conversion Stability in water
[DAMA] g ml (C) (hrs) (%)
PSD-1 1.0 BPO 0.5 25 70 4 68 completely emulsified
PSD-2 1.0 AIBN 0.5 25 70 4 76 completely emulsified
PSD-3 0.9 AIBN 0.5 25 70 4 82 partially emulsified
PSD-4 1.1 AIBN 0.5 25 70 4 81 completely emulsified
PSD-5 1.2 AIBN 0.5 25 70 4 77 partially emulsified
PSD-6 1.3 AIBN 0.5 25 70 4 72 partially emulsified
PSD-7 0.8 AIBN 0.5 25 70 4 75 completely separated
PSD-8 1.1 AIBN 0.5 25 60 5 51 completely emulsified
PSD-9 1.1 AIBN 0.5 25 60 10 67 completely emulsified
PSD-10 1.1 AIBN 0.5 25 80 4 81 partially separated
PSD-11 1.1 AIBN 0.5 25 100 5 80 completely separated
PSD-12 1.1 AIBN 0.5 - 70 4 53 completely separated

*Rate of molar concentration
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Fig. 22 NMR Spectrum of PSD-4.
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Table 4. Reaction Condition of Cationation of Copolymer

- Materials Reaction . Stability in water
Products . - Yield (%) .
Copolymer g AcOH ¢ Temp. (C) Time (min) solution at-5C
PSDC-1 PSD-3 26.2 3.6 70 60 93.8 completely emulsified
PSDC-2 PSD-4 26.2 3.6 70 60 90.5 completely emulsified
PSDC-3 PSD-7 26.2 3.6 70 60 88.6 partially emulsified
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Coonl/ 1% 2.0ppmt 834ppmel 4] ohAElo] £ S o)z
[21]7F A =o] vehd Ao uFo] T3¢9 of
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Fig. 5. Dispersion of ordinary portland cement with
added various amount of PDCM-PSD solu-
tion. {Temp. : 23°C, W/C=10.0)
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Table 5. Setting Time and Soundness of Cement
Paste Mixed PDCM-PSD

Item| Mixing ratio Setting Time

of water/PDCM- |Soundness| Initial Final
No PSD (Volume) (min) |(hr : min.)

A non PDCM-PSD| good 260 6:40

B 5 good 210 7:30

C 10 good 215 7:15

D 15 good 230 7:00

E 20 good 235 6:45

F 25 good 245 6:40

G 30 good 250 6:40

H 35 good 260 6:40

[ 40 good 260 6:40

J 45 good 260 6:40

K 50 good 260 6:40
9 TE9 A4 AHE ddAs Y AHE NAdst
<l e, 29 FAl AHE A dAe 9
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Table 6. Compressive Strength of Cement Mortar Mixed PDCM-PSD

Item Mixing ratio Compressive strength
of water/PDCM-PSD 3days Tdays 28days
No (Volume) Kg/cm?® ratio* Kg/cm, ratio* Kg/cm, ratio*
A non PDCM-PSD 200 1.00 285 1.00 375 1.00
B 5 142 0.71 200 0.70 270 0.72
C 10 150 0.75 207 0.73 27 0.72
D 15 155 0.78 219 0.77 300 0.80
E 20 162 0.81 230 0.81 308 0.82
F 25 171 0.86 243 0.85 327 0.87
G 30 197 0.99 283 0.99 338 0.90
H 35 201 1.01 291 1.02 357 0.95
I 40 210 1.05 287 1.01 372 0.99
J 45 203 1.02 285 1.00 376 1.00
K 50 200 1.00 285 1.00 375 1.00

*Compressive strength ratio of cement mortar mixed PDCM-PSD to neat cement mortar

Table 7. Water Absorption and Permeability of Cement Mortar Mixed PDCM-PSD to Neat Cement Mortar

Ttem f Mixi;ls rCa;/iIoPSD Water absorption ratio Water pemeability ratio
of water/PDCM- Water pressure | Water pressure
No (Volume) 3 hours 5 hours ) 24 hours at 0.1Kgf/cm? at 3Kgf/cm?
A non PDCM-PSD 1.00 1.00 1.00 1.00 1.00
B 5 0.32 0.38 0.42 " 0.33 0.51
C 10 0.32 0.39 0.42 0.35 0.51
D 15 0.33 0.40 0.43 0.35 0.53
E 20 0.34 0.40 0.45 0.36 0.53
F 25 0.34 0.40 0.46 0.37 0.54
G 30 0.35 0.41 0.47 0.37 0.54
H 35 0.35 0.41 0.47 0.37 0.54
I 40 0.35 0.41 0.47 0.37 0.54
J 45 0.36 0.42 0.47 0.39 0.55
K 50 0.40 0.44 0.50 0.40 0.56
o} w|%g A Ho|x Qx, IYFFAHANNE 59 F3hEel AAEHIL, Aol 10%dd=

Agro B4yl Fobstn 9oy, oF 0.51~0.56
2A ¢ ELu|E Ho|n 9t}

3.3.5. X-Ray &4
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Fig. 8. SEM photographs of hydrated cement pastes with added various amount of PDCM-PSD sclution and

cured for 28dys at 23°C, W/C=0.48.
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Fig. 9. Pore size distribution of hydrated cement
mortars with added various amount of
PDCM-PSD solution and cured for 28days
at 23, W/C=0.48.
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