Journal of the Narean Ceramic Society
Vol, 25, No. 5, pp. 532 ~ 540, 1988

& 7|13 E5 ZTEUE A|HE heh Ul meHEF

,m
=
=y
o)
[= =]
o
=)
e
o)
o
i)
il
i
£

Comparative Study on a Special Low-Porosity
Portland Cement

Pok-Kie Chang
Dept. of Inorganic Materials Eng ., Chonnam Universiiy
{Received June 28, 1983)

0
1L

A slaAg Al dul 2EE 2 AE 2 E0A 6.000~8.500m/ g L2 HEH G E & FTH W/
C=0.20-0.25)%) A= S & 4 9ich. % adgolH L ogig] &5 AlMEy T 222 ([ EGH 6.000
o/ g, 7}4A Ca-lignosulfonate ¢ K,C0,, W/C=0.25)0] wdle] oul 28 AES »\mdads Pag.

289 i A% Aves & gssh f 50 3], 2 A3 eldlze] g5 AYstn 7lFTE

= micropore % W7 ¢] #& wide pore 23 o Fe|®giairt. 2 AE dal TEH= AjdEd] ved gYd B

# Y TS webies], £ el 24T A% S4aog

ABSTRACT

Even the finest cement as having a specific surface area of 6.000 to 8.500 e/ g (Blaine) is to convert into
low-porosity hardened cement paste by the use of appropriate plasiicizer. In this study, tests were carried out

on such a special cement mix (fineness of 6.000 /g, Ca-lignosulfonate plus k.COy as plasticizer and W/C=
(.25) in comparison with ordinary Portland cement

Owing mainly to the high fineness of the cement powder and the low water-to-cement ratio, the hardened
low-porosity cement paste showed a very tight microstructure, the pore texture of which consisted of micropores
and wide pores only of small radii.

The consequence of such mix was hence that the low-porosity special cement had excellent properties of
early-high and very high sirengths as compared to ordinary Portland cement. Its volume change when dried in

the air or re-wetted, exhibited superior behaviour as well
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Table 1. Chemial Composition (wt, - %)and Technical Dala of s-PC with w/c=
0.25 (A), and Chemical Composition of 0-PC (B},

A)
510,  ALO, Fe,0, Ca0 Mg0 sOo, Iz loss Na,0 K,0
2L 25 b 65 3. 09 64. 61 Z 80 0,40 . 65 002 1. 25
Grinding Surface Ca-L5/ Fluidity Set.ting Time?2)
Aldb Area K,C0, (in W/C (minutes )
{cm*/B) (%) of 0-PC) Beginn , - End
DEC 5, 990 0. 70/ 0. 50 35 - 45
(.50

1) Diethvlcarbonate 0, 50 Wt. - %
2y DIN 1164, Teil 5

B}
5i0, AlLO, Fe,0, Cal Mg0O 50, ig. loss Na,0 K,0
20. 65 5. 68 3 86 62 63 2 86 224 0, 87 0.21 0. 86

Sutface Area of B 3, 240 cm®/ g ( Blaine)
W/C =0 40
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Fig.2. Graph of diameter size vs. differential
volume of s-PC and o-PC.
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Fig 4, Compressive Strength of s—PC and o- PC
hardened pastes.
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Table 2. Time-depending Strength and Specific-Surface- Area Development

of §-PC in Comparison ta o-PC.

Sample Compressive Strength Bending Strength Spec. Surf. Area ( Sggp)
Desig- (kg /eco?) (kg jem? ) (m*f g)

nation 2 4 8 29 Z 4 8 29 2 4 8 29

s -PC 484 593 750 910 52 68 114 90. 5 1034 1136 1237

o -PC | 144 281 412 622 | 19 24 61 | 867 7.5 7.1 96 3J

Al 254 A 5F (1988) (5351



Fig.5. SEM images of 9—days old s— PC(left) and o- PC(right) pastes.
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Fig.6. Relation of Sger and compressive strength
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hydration time in days).
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Fig 7. Length change of s-PC and o-PC
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Table 3. Pore Structure Data of o-PC and s-PC Hardened Paste by H,0 Adsorption,

Hydra- g v
Cement tion BET 5 g v 5 v rs ¥V
Paste Time (m?f ) t (mi/E) np mp CF ce
{days)
g-PC 2 56, 7 6L 1 O/ 298 217 0. 008 41 6 0. 301 63 3 0. 309
o-PC 8 791 85.4 O 264 46. 6 G 013 37 4 0. 251 840 0. 275
a8-PC 2 90. 5 9.2 0 142 45, 8 G 013 43 2 0. 125 89. 0 0. 138
s-PC 8 1136 1201 0. 129 721 0. 019 534. 1 0. 100 1262 0. 120

1) S and V of capiliary pore according to the pp-pore model

Seer : Specific surface area (S) according to BET - equation.

S. 1S according to V, -t diagram of de Boer.

V. | Adsorption volume at saturation grade of adsorptive(p/p,=1).
Swe S of micropore | S, 0 S of capillary (wide) pore.

Ve - Specific volume (V) of micropore ; Vo, : V of wide pore.

IS & ¥V Total S & total V, i.e. (SpetSep) & (Vipt Ve

pp— pore model | parallel - plate pore model

S in m¥/g & in ml/g

(538> a5]2}s) =)
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Table 4. Hydraulic Radii of o-PC and s-PC
Hardened Pastes,

Hardened | Hydration| Micro- Wide  All Pores
Cement Time pores Pores
Paste | { days. )| (s 307 "m)(e1070m) s 100
o-PC 2 i7 72 4 48, 8
o=-PC 8 Z8 67. 1 3z 7
s-PC 2 28 28. 9 15. 5
s-PC 8 26 18 7 95

A 259 A 53 (1988)
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