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Durability Characteristics of Ternary Cement Matrix Using Ferronickel
Slag According to the Alkali-Activators
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This paper evaluates the mechanical properties and durability of cement matrix blended with mineral admixtures and
ferronickel slag(FNS) powder which is an industrial by-product during ferronickel smelting process. The hydration heat, pore
structure, compressive strength, length change, rapid chloride penetration test(RCPT), and freezing and thawing resistance of
ternary blended cement matrix were investigated and compared with ordinary portland cement matrix. The result showed
that the compressive strength of ternary blended cement matrix using ferronickel slag powder and mineral mixture was low
in strength compared to the reference concrete, but recovered to a certain extent by using alkali activator. Length change
of cement mortar using FNS powder have shown less shrinkage occurs than the reference specimen. In addition,
irrespective of using the alkali-activators, all ternary mix are indicative of the 'very low' range for chloride ion penetrability
according to the ASTM C 1202, and the freeze-thaw resistance also showed excellent resuilts.
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1. Chemical composition of binder(%)
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Table 2. Mixture proportions of paste and mortar

Binder
Types W/B W | S
OPC | FNS |GGBS| PFA | SF
- |_PFG 05 | 02 | 03 - -
€| PFP | 05 | 06 | 02 - 02| - |05] -
® [ PES 075 | 02 | - - 005
Control 1.0 - - - -
£ | MFG 05 05 | 02 | 03 - 1 os | 30
EMPP | "7 06 | 02| - |02 - |77
MFS 075 | 02 - - 1005
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Table 3. Mixture proportions of concrete

Unit weight(kg/m’)

Types | WB Binder

W S G

OPC| FNS |GGBS| PFA | SF

Control 175 [ 389 | 0 - 687 | 967
CFG 045 175 | 194 | 78 | 117 | - - | 683 | 961
CFP | 175 | 233 | 78 - 78 - | 674 | 949
CFS 175 | 292 | 78 - - 19 | 684 | 963
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Fig. 1. Compressive strength of cement mortar

@ MFG

QO Control A MFP B MFs

50

Sodium + Potassium -

ol

10 - - —

| [ I B | | | |
0
0 40 80 120 160 200 40 80 120 160 200
Age, days Age, days

Fig. 2. Compressive strength of ternary cement mortar

24 HRUASHIS AISE 3R ARIE ZaHHo| LTSy

21| BHEHIE MS5HT| %L 3527 ARl D2Et29
X 35UnIX|o] 20|t AIBZTIE Fig, 30 LIERIRICE AR
3620 YSUSHUE ABSI0 Hxst D2Et20| Z2t HE
ZEHUC ARIEDIS MBS 7 ED2EI20) blsto] £30| &
SUS XS O 4 ULt 53] DREHI0RVS AR 52t
b oo, S2{0jopAl gamé 2oz M 0.140%

-0.04 =

-0.08 - —4@— Control

—&— MFG
= —l— MFP
—4— MFS

Length change, %

-0.16 —

202 . ! . ! . ! .
[} 10 20 30 40
Age, days
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