J Rec Const Resources 5(2)185-191(2017) Print ISSN : 2288-3320
https://doi.org/10.14190/JRCR.2017.5.2.185 Online ISSN : 2288-369X

X=HzAM HusE o E%ﬂﬂﬂ 22t0|E A n=saa o x|g

D2EI29| 40 D|x|= S

Effects of Waste Refractory Powder and Desulfurization Gypsum
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The objective of this paper is to investigate the effect of waste refractory powder(WRP) and desulfurization gypsum(FGD) as
activators on the flow properties and the strength development of high volume blast furnace slag mortar incorporating illite(BSM)
having adsorption and deodorization. To fabricate the BSMs with 60% of W/B, blast furnace slag are incorporated with 45% and 65%,
respectively. WRP and FGD are substituted from 5 to 10%. Test results indicate that the flow is decreased with increase of WRP and FGD,
while increase of WRP and FGD enhance the compressive strength due to accelerated reaction of blast furnace slag, The use of llite
results in a decrease of compressive strength. pH has increasing tendency until 7days, while it has reduction. In this paper, optimal
dosages of WRP and FGD are believed to be around 5% each.
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= 2|0 25 H SEAES A Uel0|EE X2 AIZSH 22
EI'E—Q— X'HH\J' _‘g_él,xﬁ_l Eg% —'?'—)ﬂ,ﬁh_’_ﬂ' 3H:|' Table 1. EXperimenta| plan of this Study
Factor Levels
_ _ B:S(Binder:Sand) - 1:5
2 M U ur weeo | 1 [ o0
Flow(mm) - 120£20
I - OPC 100
2.1 AsAE Binder(%) 3 |- OPC(55)+BS(45) - BSC 45
. . N Mixt - OPC(35)+BS(65) - BSC 65
BS CIFX|Z ZEEf20]| Y2i0|E Y LSS XX Z & P e replacement 2 o1
2517| 25t0{ FGD, WRP 2! 0|52 X|3te H#slof 2 xiEt £ ratio(%) ’
- ~ - ] _ WRP replacement 310 s 10
M2 ZES1| Y5t MBI Table 12 21T}, R Plain HigH ratio(%) 5,
£ 1:5, W/BE 60%01M 28 Z2 120+20mm HYIZ &SI FGD replacement | | o o o
_ ratio(%) * 7
£ Hig AAlste AR A=A Flow
_ _ _ Fresh mortar 2 .
2 AL Plain®! OPC 100%, THe|Zatxizrol CHot Zl2f - Air content
H|Z BSZ 45% X|SHARSH= HiSH0|5) BSC 45) BSZ 65% | Experi- - Flexural ?trength(3, 28days)
’ ’ ment Hardened mortar | 3 | Compressive strength(3, 7, 28
8 AIZ3te HIEKOISE BSC 66)2) & 34F02 AR5IAT me days)
Table 20 HEIAIEIS HIABIRC L e
Table 2. Mixture proportions of mortar
i Unit volume weight(kg/m’
Binder(%/wt.) tllite Activator | B:S |WIC(%) e 1
replacement(%) A OPC BS Ilite WRP FGD Ra"
OPC - - 200 333 - - - - 832
BSC 45 0 - 199 182 149 - - - 828
- 198 116 215 - - - 827
WRP 5% 197 110 204 - 16 - 827
0 WRP 10% 198 104 193 - 33 - 827
FGD 5% 15 60 198 110 204 - - 16 827
BSC 65 FGD 10% 198 104 193 - - 33 827
- 199 116 215 17 - - 819
WRP 5% 199 110 204 17 16 - 819
1 WRP 10% 199 104 194 17 33 - 819
FGD 5% 199 110 204 17 - 16 819
FGD 10% 199 104 210 17 - 33 819

1) Recycled fine aggregate
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Fig. 1. Appearance of each activators

Table 3. Physical properties of cement

Density | Blaine | Setting time(min.) | Compressive strength(MPa)

(g/em’) | (cm/g) | Initial Final 3days 7days | 28days

3.15 3 520 250 310 12.5 22.5 425

Table 4. Physical and chemical properties of BS

Density | Blaine | L.O.I Chemical components(%o)

(g/em’) | (em/g) | (%) | Si0, | ALO; | Fex05 | CaO | MgO

2.89 | 4520 | 1.50 342 14.6 0.32 423 6.4

Table 5. Physical and chemical properties of WRP

Density | Blaine | L.O.I Chemical components(%0)

(g/em’) | (em/g) | (%) | Si0, |Fes05| ALOs| CaO | MgO | SOs

312 |3 826 | 3.6 344 | 22 | 328 | 2.7 | 213 ] 0.7

Table 6. Physical and chemical properties of FGD

Density | Blaine | L.O.I Chemical components(%)

(g/em’) | (em’/g) | (%) | SiO, | Fe,05 | ALO; | MgO | C

297 | 3820 | 43 4.1 0.1 6.0 1.4 1.48

Table 7. Physical and chemical properties of lllite

. . Hygroscopic Chemical
::;21:115) I(Dge/zrslll?), moisture | components(%) | K,O(ppm)
(%) Si0; | ALO;
24 2.80 037 | 7635 | 8.17 5 739

Table 8. Physical and chemical properties of fine aggregate

Dty water Fineness Passing ratio
Type (i) absorption modulus of 0.08mm
ratio(%) sieve(%)
Recycled 2.43 5.20 2.62 8.86
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SIRT, EdE=E KS L 232501 2[5t0] MABIRSH, pH &
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Fig. 2. Flow in accordance with the binder replacement ratio
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Fig. 3. Air content in accordance with the binder replacement ratio
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Fig. 4. Flexural strength with the binder and activator combinations
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Fig. 5. Compressive strength with the binder and the activator
combinations
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Fig. 6. pH variations with the binder and activator combinations
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