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History and Utilization of Portland Blast Furnace Slag Cement
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Abstract

In Japan, production of Portland blast furnace slag cement (PBFSC) was started and 100 years
passed. During this period, utilization of PBFSC was promoted as measures saving resource and
energy, in late years as CO, reduction and has been used mainly in civil structure until now. There
is the structure using PBFSC which passed more than 80 years and is used even now. And it is an
important problem to apply to future spread promotion to evaluate long-term stability of PBFSC
quantitatively. This study reports on the property of concrete used several types of PBFSC and
cured for 45 years in water. As a result, the compressive strength improved and pore size distribution
shifted to small pores diameter by slag replacement ratio increasing.
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xz1 RBEAEXCbDJS
JIS specification of blended cement
Amont of admixture . .
Class Quality of admixture
(%)
Portland blast| A | Over 5, less than 30
furnace slag | B |Over 30, less than 60|(CaO+Al1,0,+MgO)/SiO,
cement is more than 1.6
C |Over 60, less than 70
(ISR 5211) ver oF, fess Han
Portland silica| A | Over 5, less than 10
cement B |Over 10, less than 20 SiO, = 60%
(JISR5212) | C |Over 20, less than 30
Portland fly | A | Over 5, less than 10 Flv ash Lor tvoe II
ash cement B |Over 10, less than 20 ¥ as K type Lor type
according to JIS R 6201
(JISR 5213) | C |Over 20, less than 30

®2 EACMtEAYDCO,HEE (BT kg)
CO, emissions (kg) per ton of cement

Portland
PBFSC Class B~ CO CO,
Co, cement 2 X
o CO, emissions | reduction
emissions CO, .
. emissions @ | D-@ (%)
emissions (D
Limestone 468 268 200 43
energy 296 176 120 41
total 764 444 320 42
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Estimating mix proportion of concrete

w/C Unit weight (kg/m®) | Mass per unit volume
(%) w C S+G (kg/m®)
C-1 55.0 143 260 2075 2470
C-2 50.2 112 223 2138 2462
C-3 473 122 258 2077 2446
Average | 50.8 126 247 2097 2459

W: Water, C: Cement, S: Sand, G: Gravel
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(b) Cement clinker
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Microstructure of concrete by BEI
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The chemical compositon and pysical properties of cement

Sample Chemical compositions (%) Density Blaine Compressive strength (N/mm?)
code SiO, ALO, Fe,O, CaO MgO SO, (g/cm?) (cm?/g) 3d 7d 28d
N 2252 492 3.26 64.74 1.50 1.85 3.18 3080 11.4 19.6 41.1
BA 22.60 7.90 2.50 59.40 2.60 1.90 3.11 3930 9.9 21 42.8
BB 27.26 11.29 2.09 52.53 2.76 1.63 3.01 3940 83 14.7 374
LBB 26.24 10.83 2.51 52.94 342 2.18 3.02 3480 6.3 12.7 31.7
BC 27.32 15.00 1.46 48.00 4.60 2.16 2.98 3940 8.2 17.3 38.7
d: days
x5 arUYU-—-IEE
Mix proportion of concrete
Room Concrete Unit weight AE
Sample code temp. temp. Gmax Slump Ww/C s/a (kg/m3) agent
(O (O (mm) (cm) (%) (%) w C S G (Cx%)
N 130 12.0 63.0 189 300 753 1074 -
N-A 12.0 583 175 300 737 1048 0.04
BA 10.5 10.5 63.0 189 300 753 1074 -
BB 18.0 17.0 65.0 194 300 750 1067 -
20 19+£0.5 42
~ LBB | 10 10.0 64.0 192 300 750 1069
LBB-A 10.0 59.3 178 300 732 1045 0.04
BC 1.0 9.0 63.0 189 300 753 1074 -
BC-A 9.0 583 175 300 737 1048 0.04

Gmax: Maximum size of gravel
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s/a: sand/aggregate AE : Air entraining
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