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ALKALI-SILICA REACTIVITY OF FERRO-NICKEL SLAGS

QTR | T N =y

By Atsushi AKIYAMA and Yasuhiko YAMAMOTO

Experiments were conducted to generally clarify the alkali-silica reactivity of ferro-
nickel slags, The slag samples tested include one slag that was found to be most reac-
tive in the previous study, three samples prepared by reheating the most reactive slag
up to 700, 1000 or 1100°C, and one glassy slag. The slags which were composed of
only forsterite and glassy phase and contained little CaO as their compositions were
found to be reactive. In the case of these slags, amorphous silica in them was consi-
dered to be responsible for their reactivity. When about 15 9% CaO existed in slag, the
dissolution of silica in alkali solution was greatly suppressed, thereby making the slag
innocuous, The reactive slag could be converted to innocuous one by reheating it to
1100°C. Replacing a part of cement with such mineral fines as fly ash and blast furnace
slag was quite effective in reducing the expansion of concrete due to alkali-silica reac-

tion,
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Table1 Properties of cements.
. s [¢ i
Chemical composition , & Specific | Specific sgzg:giﬁizga)
Cement gravity surface
Si0; | Al,0; | Fe 03] CaO | MgO | SO3 | Na20 [ K20 [Na20 eq. {(cm2/g) 34 74 284
1 22.1 5.5 3.0 64.9 1 1.4]1.8]10.28 |0.44( 0,57 3.16 3240 13.8 | 22.5 | 40.3
2 22.2 5.4 3.1 65.1 1.211.910.33 |.0.50| 0.66 3.16 3210 13.9122.7 | 40.3
3 22.3 5.1 3.0 63.211.7§1.9]10.54 {0.74] 1.03 3.15 3430 13.2 | 22.5{ 37.0
Table 2 Properties of mineral admixtures, Fig. 113, 700, 1000 & %\ id 1100°C CEMAIE L /2
Type Name | Specific | Specific ig.loss A5 T72AL, TVAVEEZ 0.66, 1.03 BLU1.66
gravity | surface(endg)] (%) % IELSELELS LORRBE T F /S -k
Blast * | B1 2.90 4410 0.2 o THBRUNBRAZRLILLODTH S, 1, O
f — s = N
slf;;ace B2 2.89 4500 0.1 12T, BVAE S S ERBICERER L RAE R T S
M 2.15 3650 0.5 ST2RAVEENI VOBRERLMELLTHS. 2D
Fl h .
S 2.21 5130 3.5 iz &g, 1100°C THAAEU 1225 7 &RV EN

* Ground powder of water granulated iron-blast-

furnace slag. B1 and B2 contain 0 and 2%
CaSOy *2H,0 , respectively.
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Results of mortar-bar test.
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Fig,2 Results of X-ray diffraction (Cu, Ko radiation).
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Fig.3 Result of X-ray diffraction (Cu, Ka radiation).
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Alkali :1.66% of C Table 3 Chemical compositions of slags.
o 0.10F—---m-————— -A-SI—M—I—ITI-t-l- Chemical composition , & -
. Type Furnace Slags
c $i0, | Mg0O CaC | FeO |Al,0; |Others
o
w '
g River sand Electric 52.5| 33.7 0.2 5.4 1.2 0.5 82,82
a furnace 5 $ $ S $ s
< 0.05F Ferro- 56.0 37.0 1.5 9.0 2.9 1.3 $3,86,87
w nickel Rot
slag RorarY 54.1] 28.4 | 5.5|7.7 | 2.4 1.9 s4
el = et iln
B Blast '
~ furnace 50.6( 26.0 {14.3| 4.4 3.7 1.0 s5',85
00 1 3 3 4 5 ¢ 1 Blast 34.2| 6.8 [41.3]0.7 | 13.7
¥ |
0o 1 2 3 4 5 6 Iron slag furnace . . . . 3. 3.3 BF

Storage period , months

* Water granulated iron-blast- furnace slag.

Fig.4 Results of mortar-bar test.
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Fig.7 Relation between alkali content and expansion of mortar

made with reactive slags.
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Fig.8 Expansion of concrete made with reactive slag ( S7).
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Fig.9 Results of chemical test (ASTM C 289).
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