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ABSTRACT

In this study, a selecvively block barrier was developed to prevent the spread of contaminants (TPH, Phenol) in the ground
only when contamination occurs. The materials were used Jumunjin sand, bentonite, polyolefin elastomer and spill hound
marine. First, the properties and environmental hazards characteristics of materials were analyzed for evaluated their usability.
Then, the possibility of use as a barrier material was confirmed by analyzing the water permeability characteristics that change
after 24 hours of contact with contaminants. As a result of the analysis, the pH of each component was similar to the
general groundwater pH range. In addition, the toxicity characteristics and the possibility of dissolution of hazardous
substances, it was determined that there was no environmental hazard as the content was below the regulation value. Lastly,
when comparing the permeability coefficient before and after contact with the contaminant, the permeability coefficient of
approximately a X 10”cm/sec before contact was reduced to a X 10%cm/sec after contact with the contaminant.
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(c) Polyolefin elastomer
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Fig. 1. Materials for selectively block barrier
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Fig. 2. Absorption mechanism of Polyolefin Elastomer

Table 1, Mixing ratio of materials for selectively block barrier
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Casel 30 0
Case? 27 3
Case3 21 9
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Table 2. XRF results for selectively block barrier materials

No, Silica Sand Bentonite Spillhound Marine
0 51,2555 48.3653 N/D
Al 4.4428 N/D N/D
Si 35,8258 22.0451 6.14
Mg 0.053 N/D 1.60
Ca N/D 1.8605 543
Na N/D 1.7561 1.62
Fe N/D N/D N/D
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Fig. 4. SEM image of (a) POE and (b) SHM
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Table 3. pH of each material for selectively block barrier

silica sand

Ca—Bentonite

POE

SHM

pH

740 £ 01

925 + 0,32

727 £ 005|830 = 0.14

A TCLP 4 A3} ZEAAe} Ml o] o ARt 1] 4

7} 22} 0.014mg/LS} 1.094mg/L 8-S K A5k EPA

7]29l 5.0mg/L njuto 2 vpepdch the KSLT B4 2

ﬁr E3F HE Lo o)A H]Aut 2k 0.53mg/L, 0.924mg/L
SZE QAT TE 7SR AlRE] SR 1ol Al

*1%1_ 719 1.5mg/Li= Z23s1A] ¢h= Ao & fA o

& ol-&sto] 2 A2 Al B8 mH]

Z3}2} S ApAle A& Y Ale
B o]l=o0

sxoz o}ai AR FAEAS BeL A%
Z74wo] WMekE vmsigom AT Fig 59 2.
a5
3.0 ]
£ 254 ——
2
= —
Ea 20 ]
2E
§2 15
£
O 104
05 -
0.0

T T T T T T T
Case1 Case2 Case3 Case4 Caseh Casef CaseT
Mixing Case

Fig. 5. Compressive strength

Table 4. TCLP results of each material for selectively block barrier

(unit : mg/L)
Criteria* Silica sand Bentonite POE SPM
Pb 50 N.D N.D, N.D, N.D,
As 5.0 0.014 1.094 N.D. 0.019
Cd 10 N.D. N.D. N.D. N.D.
Cu N.D. N.D. N.D. N.D.
Cr6* N.D. N.D, N.D. N.D.
* criteria : Regulation levels of EPA
**N.D, : Not detective
Table 5. KSLT results of each material for selectively block barrier (unit - ma/L)
Criteria* Silica sand Bentonite POE SPM
Pb 3 N.D. N.D, N.D. N.D.
As 15 0.53 0.924 N.D. N.D,
Cd 0.3 N.D. N.D. N.D. N.D.
Cu N.D. N.D, N.D. N.D.
Cr6" 15 N.D. N.D. N.D. N.D.

* criteria : Wastes control Act
** N.D, : Not detective

X|E W TPH, PhenolQ| SHUXIS {or MEAX Xiqf HZOf 2t A+ 5



Table 6. The results of hydraulic conductivity test

(unit : kg/cm?)
Case 1 Case 2 Case 3 Case 4 Case 5 Case 6 Case 7
Compressive strenth| 1.60 + 0,013 | 180 = 0015 | 210 £ 0,022 | 220 + 0,018 | 250 + 0,031 | 280 * 0,002 | 310 * 0,04
Table 7. The results of hydraulic conductivity test .
(unit : cm/sec)
Case 1 Case 2 Case 3 Case 4 Case 5 Case 6 Case 7
Contact with 58 14 73 97 38 85 38
Noncontaminant X X X X X X X
water 10° 107 107 10 107 1073 1072
45 32 25 1.3 57 28 42
Contact with Disel X X X X X X X
107° 107° 107° 107° 107° 107 107°
Contact with o 36 29 17 50 17 3.9
Phenol X X X X X X X
107° 107° 107° 107° 10° 107 107°
0.05 Ge-5
0.04 Se5
i €
2 003 5 45
5 TS
é‘% 0.02 %‘«% 3e-6 4
g 0.01 % 286 4
0.00 4 R |
—&— Phenol
0.01 . . ; ; ; . . 0 T T T T T T T
Case{ Case? Cased Cased Case5 Casef CaseT Case1 Case2 Cased Cased4 Case5 Case6 Case7
Mixing case Mixing case
(a) Water (b) TPH and Phenol
Fig. 6. Hydraulic conductivity (a) Water and (b) TPH and Phenol
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