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Approximately 80% of the mines are vacated or abandoned mines and are mostly left without suitable environmental treatment
facilities. In the area around the abandoned mine site, problems such as drainage of acidic city drainage and leakage of leachate occur,
and ground subsidence caused by this can cause a safety accident due to sink hole occurrence. In this study, flow, compressive
strength, water uptake, pore and hydration characteristics were investigated to investigate the basic properties of liner and cover
material based on the replacement ratio of nano silica and silica fume in the existing blast - furnace slag fine powder. As a result, as the
substitution ratio of nano silica and silica fume increased, the flow and compressive strength of nano silica specimens increased and the
absorption rate decreased. In the case of pore characteristics, the amount of pores decreased as the substitution ratio of nano silica
and silica fume increased. Especially, the capillary porosity of 10-1,000 nm diameter decreased. Ray diffraction analysis and SEM
measurement showed that the peak positions of the hydration products were almost the same when compared with the 5% alternative
test samples of Plain and silica fume.
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Table 1. Experimental plan and mix design
Mix_design(%) Superplasticizer | W/B
T f binds Test it
JpE e OPC BFS Silica fume | Nano-silica | Aggregate (%) (%) e8¢ Tiems
Plain 25 - -
-Flow
Nano-5 23.75 - 1.25 -Compressive strength
Nano-10 25 15 - 25 60 0.1 14 (3days, 7days, 28days)
-Absorption ratio
Fume-5 23.75 1.25 - -Pore distribution
-hydrati
Fume-10 25 25 ; ydration property

1) OPC : Ordinary portland cement 2) BFS : Blast furnace slag
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Table 201 LIEHLASICE &2 =L SARS|
HE HEUC A|[HEZ AR5I19oH 3,144cm?/g,
Tt 1252 0= HH S0l 16%E Bt
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HEHAEE2 3

Y= 315g/cm’0

SIHCHRyu 2009),
2.2.2 M3|7t5 % Sodium Silicates| Li-&2|7}

(1) AelzlE
Lt Aej7t & Hel7hg ti™E Hatol OE XtXie] 7|=
E42 dEat| 2o At Me7tes 22|58 E4Z Table

301 LIEFLAICE,

(2) Sodium SilicateA| Lt'=&z2|7}
TALEE = 292|2F £2|= Sodium Silicate= 0|ASHT

A0t LAU2|E Sollstod L2 AL HS TSt SZUOZ K|
Zet Aoz 2S4S Table 40 LIEILUCH 0|9 HEIEE Fig,
120} 20| LIEFHARICE Sodium Silicate= 2AH0|A BHAHO|Lt 5|8H
Aoj| 0|2 CHYSH MS JIXIH R2(Qf HISH[2H =01 Sal=0f

Table 3. Properties of silica fume

NE MEfo] &8 ZH2 EE MH0|Ct 0]QF 22 Sodium Silicate
9] 2| gE2 =2 Nap00| 1, Z&2 NeO * nSiO; (n=2~
F

2Os§ E|(H AUon, +2210~30% X"EOII:}

7|2f°“:'0|Ef(Kang 2015)

Sodium Silicateﬁl Nano-SilicaZ MZX35}7| ot S22
A8t Sodium Silicate $~29H2 SHRY| KON 61D Q= 259
ERIZ TUACH2SE AMESIRICE ASIHEETZ HS04(95%)2

Density(g/mm3)

Fineness(cm’/g)

loss ignition(%)

Si0x(%)

2.2

180,000~200,000

2.8

94.0

Table 4. Properties of nano silica(Sodium Silicate)

Density(g/mm’) | Diameter(nm) Viscosity(cp) [Solid Contents(%)
1.21 10~100 7 30

Sodium silicate

!

Oxidation of sodium silicate > pH 9-9.5
with H2S0, P

l

Ion exchange

| = Removal of alkalisalt
pH 2-3

l{ . Sodium silicate, pH 9- 11
Sol-gel process

Heating

l

silica sol

Fig. 1. Manufacture process of nano-silica using sodium silicate
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CNU 15.0kV 5.9mm x100k

(b) x 100k SEM
Fig. 2. SEM of nano-silica manufactured from sodium silicate
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