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Grey relation analysis between particle size distribution and cementitious
reactivity of phosphorous slag powder

Peng Yanzhou'* , Ke Jin'** , Zhang Jun"* , Liu Dongmei'
(1. College of Civil Engineering & Architecture,China Three Gorges University, Yichang 443002, Hubei,P. R. China;
2. Collaborative Innovation Center for Geo-Hazards and Eco-Environment in Three Gorges Area, Hubei province,

Yichang 443002, Hubei,P. R. China)

Abstract: The influence of specific surface area on cementitious reactivity of phosphorous slag power (PS)
was studied and the grey relation degree and relation polarity between the particle size distribution
characteristics and the activity coefficients of PS were investigated. The results indicated that particles
could weaken the hydration activity of PS and when particle size is greater than 30. 2 ym and enhance that

when smaller than 30. 2 pm. The volume fraction of particles with size of 5.0~10.0 pm and 10. 0~20.0
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pm are important determinant of the early activity index (i. e. A;) and activity index Ay, respectively.

Therefore, specific surface area should be greater than 397 m”* « kg to improve the hydration activity of PS

and it is important to increase the content of particles with size of 5. 0~30. 2 pm.especially with size of 5.0

~20. 0 pm and decreasethat of particles bigger than 30. 2 pm.

Key words: phosphorous slag power;specific surface area;activity coefficient; particle size distribution;grey

relation analysis
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Table 1 Chemical composition of cement, phosphorous

slag powder ( mass percentage) /%

oy C PS

SiO, 21.05 38. 84
Al Oy 5.11 3. 46
Fe, Oy 2.90 1. 40
CaO 61.46 46. 09
MgO 1.34 1.83
P,05 0.18 2.45
SO4 3. 64 1. 34
K,O 0.92 1. 27
Na, O 0. 25 0. 49
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Table 2 Mix proportion of mortar specimens
containing phosphorous slag powder

K/ g Wi A /g IE ISO bRifERS /g JK/mL

315 135 1350 225
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Fig. 1 Influence of specific surface area of phosphorous slag

powder on strength of the specimens
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Fig. 2 Influence of specific surface area on activity

coefficient of phosphorous slag powder
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Table 3  Activity coefficient and particle size distribution(PSD)of phosphorous slag powder with varied specific surface area
R mAR/ T M4 K Y
(m?* « kg™ 1) Xon Xos X, X, X; X, X; X;

340 67 88 13.91 12.94 21. 89 12. 88 10. 54 27. 84
371 72 83 21.71 21.33 23.56 10. 97 8.03 14. 40
397 84 95 41. 82 16. 77 19.12 9.68 6. 32 6. 29
423 81 97 41. 67 17. 24 19.52 9.98 6. 48 5. 11
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Table 4 Parent series(X,; )and subseries(X’;)

R B 7

X'o X0z X' X', X' X', X's X'
0. 88 0. 97 0. 47 0. 76 1. 04 1. 18 1. 35 2.07
0. 95 0.92 0.73 1. 25 1.12 1. 00 1.03 1. 07
1. 10 1. 05 1. 40 0.98 0.91 0. 89 0. 81 0. 47
1. 07 1. 07 1. 39 1. 00 0.93 0.92 0. 83 0. 38
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Table 5 Grey correlation degree and correlation polarity between particle size distribution(PSD)
and activity coefficient of phosphorous slag powder
I P4 % 0.0~5.0 ym 5.0~10.0 pm 10.0~20.0 pm  20.0~30.2 ym  30.2~45.7 ym =>45.7 ym
Aq 0.72 0. 89 0. 86 0. 85 —0.77 —0.58
Ass 0. 69 0. 87 0. 89 0. 87 —0.78 —0.56
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