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A Study on Leaching Characteristics of Cr® in Cement Grout Materials
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ABSTRACT

The aim of research is the evaluation of the Cr®" emission features of the liquid injection through emission experiments in
varying conditions, based on a field-mixing ratio. The results showed that the content of Cr®* content in cement measured
had an Ordinary Potland Cement (OPC) of 25.3 mg/kg, which constitute the largest portion among the other materials.
Likewise, the emission experiment of homo-gel and sand-gel generally satisfied the standard of KSLT (Korea Standard
Leaching Test) in waste of 1.5 mg/L, but in case of the standard of KSLT in soil the emission of OPC Cr®" of 4.85 mg/kg.
These conditions is a little exceeded the criteria in the ‘Ga’ area in terms of Korea Soil Environmental Preservation Law.
In addition, results generated by the mock-up injection facilities revealed that Cr®" emission increased as Water/Cement
and injection pressure increased. At injection pressure higher than 4 kg/em®, Cr®* emission exceeded the water
preservation standard of 0.5 mg/L. Similarly, a pattern experiment of Cr®" emission according to pH was conducted, in
order to evaluate the Cr®" emission features of grout materials in leachate below pH 5 such as pH 4 acid rain or landfill.
Results show that CrS" emission dramatically increased in high acidic or basic state. It indicates that Cr®" emission will
probably increase in an environment where grout materials ate injected. On the other hand, concentration of leachate was
determined in areas where grout materials are used. The results show that the concentration of emission in an ultra purity
condition does not manifest intensity, and is affected in the OPC>MC>SC order. It means that the pollutants or Cr6+
emission increases with decreasing concentration. As such, Ct** emission will probably exceed the countermeasure criteria
according to the types of gout materials. Similarly, high pressure or injection will cause increased Cr®" emission.
Therefore, the selection of materials or mixing ratio should be considered in general as well as according to specific
industries, based on the strength and pH of Cr®* emission.
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Table 1. Chemical proportion of cement grout materials

Chemical Micro- Slag | Ordinary portland
components cement | cement cement
SiO, 29.0 22.5 20.6
ALO;+Fe,03+Ca0 63.3 65.5 71.7
SO, 1.9 25 23
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Table 4. The mixing ratio of cement milk
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Table 2. The characteristics of sodium silicate (KSM 1415)
SO | No. 1] No. 2 | No. 3| No. 4

Items
Colorless Starch Syrup Type
Appearance or a Little Colored State

Silicon dioxide (Si0,) (%) 35~38 | 34~36 | 28~38 | 23~25
Sodium peroxide (Na;0) (%) | 17~19| 14~15| 9~10 | 6~7
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Table 3. The characteristics of fresh leachate

COD, Na Mg Ca Fe AL Cond
pH pHs
(mg/l) (mS/m)

52 9219 2,740 450 2300 3.5 7268 263 54
Cu cd Pb As Hg Cr®
(mg/l)

0.092 0.008 0.07 N.D 0.0006 0.225

a 1 Alkalinity b : Conductivity
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Water (m/) Cement (g)
W/C (%)
MC SC { OPC | MC SC | OpC
100 120 120 120 120 120 120
200 120 120 120 60 60 60
300 120 120 120 40 40 40
Table 5. The mixing ratio of LW liquid medicine
A (140 ml) B (140 ml)
ssi()l?cl;ltl: Water Water (ml) Cement (g) \z\://o():
(ml) (ml) | MC | SC | OPC | MC | SC | OPC
70 70 120 { 120 | 120 | 120 | 120 | 120 | 100
70 70 | 120|120 120 | 60| 60| 60 [ 200
70 70 120 | 120 | 120 40 | 40| 40 | 300
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Fig. 1. The schematic diagram of the injection tester.
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Table 6. The content of Ct®" by amount

Kind Products Cr™ (mg/kg)
A 22.1
OPC B 18.3
C 253
D 18.5
SC
E 15.5
MC F 19.3
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Table 7. The Concentration of Cr®* by KSLT of Waste & Soil

Method KSLT of Waste KSLT of Soil
ltems State Homo-gel (mg/L) Sand-gel (mg/kg)
OPC 0.55 4.85
SC 032 3.26
MC 0.23 2.35
Regulatic?n s A B
concentration 4/12 10/30

¥ Regulation A : Regulation of soil apprehension concentration
Regulation B : Regulation of soil counterplan concentration
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Table 8. The concentration of Cr® in percolated water from test
mold by water cement ratio & injection pressure

Type Cement miltk LW

(1.0 Shot) (1.5 Shot)
Jort ;?::St:r): wie | o | owic | o
et ooy | @8 | ey |09 | me)

200 0 200 0

2 300 0 300 0

400 | 0012 | 400 0

200 | 0021 | 200 0
OPC 3 300 | 0062 | 300 | 0025

400 0.03 400 0.012
200 0.132 200 0.002

4 300 0.028 300 0.008
400 0.1 400 0.094
200 0 200 0
2 300 0 300 0
400 0 400 0
200 0.021 200 0
SC 3 300 0.003 300 0

400 0.052 400 0.002
200 0.032 200 0.008

4 300 0.045 300 0.024
400 0.056 400 0.046
200 0 200 0
2 300 0 300 0
400 0 400 0
200 0 200 0
MC 3 300 0.013 300 0
400 0.046 400 0.018
200 0.132 200 0
4 300 0.36 300 0.126

400 0.486 400 0.265
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