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ABSTRACT

DSP technique was applied to improve the high strength characteristics of hardened cement pasie using
pozzolan materials as blending materials, and pozzolan rezctivity was investigafed. Pozzolanic maierials such
as dialomaceous earth, fly ash and hydrated silica were used as blending material. And also superplasticizer
was added to cement for molding the specimens. After cuning for 60 days, the specimens substitnted with
10 and 15 wt.% of diatomaceous earth showed better strength characteristics than the specimen with fly ash.
The specimen substituted 7 wt.% of hydrated silica exhibited excellent strength with above 800 kg/cm?®
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Fig. 1. 5SEM micrographs of blending materials.
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Fig. 2. XRD patterns of starting materials.
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Table 1. Chemical Composition and Physical Properties of Starting Materials

(a)} Portland cement (wt.5%)
Mean di Fineness
Si0, ALO; | Fed, Ca0 MgO S04 Igloss | F-CaO 2| (Blaine,
{pm) 3
cm/g)
r21.49 5.23 372 62.39 268 2.38 .73 1.69 224 3450
{b) Diatomaceous earth (Wt %)
Mean di Fineness
Si0, AlLO, Fe,0 Ca0 Na,O K0 Igloss | F-CaO A B2 Blaine,
- (um} 2
cmi/g)
95.1 15 L1 , 03 0.1 0.14 0.3 5.9 59 7,950
() Fly ash (wt.%)
. Mean dia Fineness
5i0, AlLQO; Fey0y Ca0 K0 50, (um) (Blaine, cm¥/g)
68.9 217 3.0 1.2 1.06 - 17.0 4,430
(d) Hydrated Silica (wit.%%)
Tap Ultimate
Si0;, NaaS0, density EngfTac?m.;a;‘e)a particle size
(@/ce) & (nm)
92 (Min) 3.5 (Max.) 0.05~(08 220~280 20 (Approx.)
{e} Superplasticizer
o Specific gravity Viscosity Cl™ jon Allali
pH (20C) (20C) (250 content (%) content (%)
9.5 1.201 180~250 cp Q 3.7

XA HAEMEE Fig 240 Vel e, o] 59 =84,
#Faby Aze Table 1o YJelgich AmlE 73344
Aeduiyle [ B ¥Ec Alnled hrbe] E4E
Table 23} e E30 &2 A3 A7}EE 3 ball mills] 4
2417+ Fo Eghelgdth ko] By F B 40 w52
ZHEHA S Hriste] £98 Yl 2om b B
oA Ajaalelc) s 254 2T 2] AKehedl A 34, 7
o], 284, 609l Fat k2 dEgdch o] B F
e R 24w, FabEAL HelAd 3 g 9]
Hel| 28t Autopore II 9220 V2.042] A5 2143
158 &3, JddaS=lgy s o438 CalOH)e] A
4 5E st AE A B ARk

~

3. Mg % 3F

~1538—

31 A=EE S3E me| A%

311 sbEe

FZE2 5,10, 15wt% 5t 3A7}sie] AH-& M3g)
F 34, 74, 289, 609 Fot S dElw UEEE
Zxslder o) g Fig 3¢ epgich

oulx 82 W/S(water/solid}®]7} 0.16e14 0.28% =
712 E S ghe st e, akdde] 3y
6042 F/ETE deghe Frksbch

T2E7Z} 25 A7 A#Ee] YEwkEgdE plain
Al w2 Ar g Ve gic)h 23 F2E7 X5
H7E Al @e) 4 plain 2] Hel] B3k kg dde] 5}
G52 5, 3 A AHEE 609 ddE Al
7w ZzpEe] & FREFE o g vk ¢le 7=
2o 2Zab ylgol| 284 Rgade] Pol]LFE ANE
AFAY 2o E v HWE Hr] wfjFelzt 4}

ECEER



Al e A ] FxEAe v

Table 2. Mix Proportion of Specimen

Blending material (wt.%) | Cement (wt.%) | Water/Solid

0.16
0.19
Plain i 100 0.22
0.25
0.28

0.19
0.22
(.25
Diatomaceous 0.28

earth 0.22
10 90 0.25
0.28

0.25
0.28

15 85

0.16
0.19
5 95 0.22
0.25
0.28

0.19
0.22
0.25
0.28

Fly ash 10 90

0.19
0.22
0.25
0.28

15 85

0,19
n.22
0.25
Hydrated 0.28

silica 0.22
5 95 0.25
0.28

0.25
0.28
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