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Fig.1 Chemical composition distribution

of FNS vs MgO content
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Table 1 Chemical composition of raw materials( mass percent) %
Wy si0, Ca0 ALO, MO Fe, 0, S0, Cr, 04 NiO KNaO
RS 45.49 3. 66 4.74 30. 87 10. 68 0.2 1.5 0.09 0.18
R 32.76 36.52 15.01 6.43 1.26 1.27 0.61 — 1.16

7K 20. 64 63. 61 4.94 2.92

3.35 2.57 — — 0.85
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Table 2 Fundamental properties of FNS and GBFS
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P/ % -0.72 -1.47

Ak fbAH/ % 40. 69 96. 39
il % 580721%;;) 2,68 ,0.93 (i)
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Fig.2 XRD patterns of FNS and GBFS
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Table 3

Raw materials composition of standard

mortars
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Fig.3 Properties of cement-FNS mortar in two BET
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Table 4 The cementitious material with

different FNS ratio for standard mortar

block (mass percent) %
w5 Bkl KIE Bk A
F G C F/(F+G)

NC 0 0 100 —
No. 0 0 50 50 0%
No. 1 5 45 50 10%
No. 2 10 40 50 20%
No. 3 15 35 50 30%
No. 4 20 30 50 40%
No. 5 25 25 50 50%
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Fig.4 Activity index of strength and fluidity
of C—F—G mortars with different BET of FNS
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Table 5 Activity comparison of FNS—-GGBS composite powders by different grinding methods
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Table 6 Economic estimation of composite admixture
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Mechanical properties of the admixture of ferronickel slag

blended with the ground granulated blast furnace slag

DAI Wenbin, CHEN Xi, CHEN Kuiyuan, FAN Yaxin, CHEN Xuegang
(China ENFI Engineering Corporation, Beijing 100038, China)
Abstract: China produces a large amount of electric furnace Ferronickel iron slag ( FNS), which has certain
alkaline hydration activity and can be used as an auxiliary cementitious material. Ground granulated furnace slag
(GGBS) has excellent hydration cementitious activity and is one of the best performing auxiliary cementitious
materials. In order to maximize the utilization of FNS, this paper prepared active composite micro powder (CMP)
by adding FNS into GGBS, and investigated its activation performance and mechanical properties. The main
conclusions are as follows. Increasing the specific surface area of FNS can improve the mechanical strength of FNS-
cement mortar specimens, but it will reduce toughness. When the proportion of FNS in the CMP is less than 20% ,
the CMP can meet the activity requirements of grade S105 GGBS. When the proportion is between 20% and 40% ,
it can meet the S95 level. The addition of FNS can reduce the grindability, so before mixing into CMP, the FNS
needs to be pre-ground to a certain fineness. The addition of FNS can lead to early strength loss of mortar, but the
its hydration activity gradually becomes apparent with increasing curing age. When the specific surface area of the
CMP is between 410 and 432 m’/kg, the activity can reach the level Il composite admixture standard; when the
specific surface area increases to 519 m’>/kg, the activity can reach the level I standard. The price of FNS is lower
than that of GGBS, and adding FNS can reduce the production cost of CMP, but the proportion of addition should
not exceed 20% . At this time, the cost can be reduced by about 10% , and it has good technical and economic
efficiency.

Key words: ferronickel slag; blast furnace slag; admixture; mechanical properties; building materials



