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Table 1 Chemical composition of phosphorous slag and Portland cement clinker %
w Si0, w AlLOs w Fe 05 w CaO w MgO w F~ w P,0s w Na,O w K,0 w
41.23 4.40 4.87 44.06 0.27 2.73 1.44 1.70
21.44 4.95 3.54 64.30 1.39 0.06 0.28 0.62
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20 mm x 20 mm X 20 mm GB/T
17671 ISO SEM 1.0
2 min 20 mm x 20 mm x 20 mm 201 C
90% 24h 5 mm
50°C 6h - MIP
2
2.1
2 2
3d 32.1MPa 28d 96.5 MPa.
2
Table 2 Physical and mechanical properties of alkali-activated phosphorous slag cement and Portland cement
/min /MPa /MPa
/% 3d 7d 28d 3d 7d 28d
24.3 90 110 4.9 7.6 8.8 32.1 74.6 96.5
25.8 125 195 4.6 7.2 8.9 24 .4 35.4 48.5
2.2
3 MIP 3
Table 3 Porosities and pore sizes of alkali-activated
phosphorous slag cement and Portland cement paste
/ / /%
d om® g7 <10nm 10~100nm 100~ 1000nm 1000 ~ 5000 nm
3 0.16 22.30 25.24 11.24 41.22
28 0.10 57.10 29.30 9.20 4.40
3 0.26 13.54 41.14 13.88 31.44
28 0.16 42.30 30.30 19.00 8.40
3d 1 pm
28 d
1 pm
2.3
1 SEM 3d
28d Ca OH ,
3d 1 ym
MIP 1 pm
11 3d
28d
28 d
2.4
2 SEM 3d
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1 SEM
Fig. 1 SEM images of alkali-activated phosphorous slag cement and Portland cement pastes hydrated for different ages
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2 SEM
Fig. 2 SEM images of paste-aggregate interfaces of alkali-activated phosphorous slag cement and
Portland cement hydrated for different ages
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Hardened paste of alkali-activated phosphorous slag cement and
structure of paste-aggregate interface

CHEN Yi-qun FANG Yong-hao JIA Li-li LU Fei-feng
College of Material Science and Engineering Hohai University ~Narjing 210098  China

Abstract In order to study the high-strength mechanism of alkali-activated phosphorous slag cement the structures of
the alkali-activated phosphorous cement paste and the paste-aggregate interface were studied using scanning electron
microscopy and the pore structure of the hardened paste was investigated using a mercury intrusion porosimeter. These
features were compared with those of Portland cement paste. The results show that the structure of the alkali-activated
phosphorous cement paste is dense with low porosity and a small pore size compared with that of the Portland cement
paste. The paste is tightly connected with aggregate and there was no orderly development of Ca OH , crystals and a

relatively looser structure at the paste-aggregate interface which usually exists in Portland cement paste.

Key words phosphorous slag alkali-activated phosphorous slag cement paste paste-aggregate interface structure





