A urRers] =2y A23W 8% 2007d 8Y pp. 97 ~ 106

pHOf| 2 HEXIFI2| §4

Effect of pH Level on the Characteristics of a Landfill Clay Liner Material
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Abstract

In this study, experiments are conducted to find out the effect of waste leachate on landfill clay liner system. Tensile
test, hydrometer analysis and crack pattern test were conducted on sand-bentonite mixtures with different pH values
of water. The tensile strength of specimen compacted with pH 9 of water is smaller than that of specimen compacted
with for pH 3 and 6 of water. That is, the higher the pH value, the smaller the tensile strength, because a higher pH
solution decreases flocculation phenomenon. The percent finer also increased with high pH value in particle size
distribution of fine grained soil (<0.075 mm), because the velocity of particles settling decreases. This trend becomes
the clearer as the content of bentonite, becomes the larger, because the higher pH value decreases flocculation structure

of fine soils. The results of the crack pattern tests also showed the effect of pH values of water.
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ARG g Ho2 s Mea 7] ojEd MEMY T iR E
(DeTeTminant) (USEPA, 1973) {(Kunkel and Shade, 1976) (Eavison, 1969)
{mg/L) (mg/L) {mg/L)
2224 (CaCOy) Nil—20,850 7,000-7,800 1,400-6,400
BOD(5 day) 9-54,610 13,800-16,800 21-340
COD Nil—89,520 46,600—2,400 -
& /714 Ea - 9,250-10,300 -
Z&(Ca) 5-4,080 2,230° 40-690
DR & (Mg) 16.5—15,600 727° 70—308
LIEE(Na) Nil—=7,700 1,440° 390-1,600
ZE(K) 2.8-3,700 680° 240-800
Fa(Ch) 34-2,800 1,325-1,375 360—1,800
24HSO4) 1-1,826 265—-411 10-350
rL|of EA(NH;N) Nil—=1,106 336—340 140-990
71d EHa - 22-33 8-40
z & Nil—42,276 5,661—6,086 -
ZH(Fe) 0.2-5,500 1,510° 9-72
pH 3.7 - 85 58 — 6.2 6.3 - 8.2
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# 2. MYHE7IE A& YEEYH pH SZ(Philipp et. al, 1986)
e | =z~ | 02 | sd | easfjor | dHoEezt | g o= NEE
BF £2i%| 4
pH 7.6 5 8.37 7.65 7.30 8.0 7.5 5
As{mg/L) - 0.5 <0.01 0.01 <0.01 <0.01 - <0.01
Cd{(mg/L} <0.05 0.33 <0.01 0.01 <0.01 <0.01 <0.05 0.04
Cr(total) <0.05 <0.1 <0.04 <0.01 €0.05 <0.05 <0.05 <0.05
Ni{mg/L) €0.05 0.1 <0.04 <0.01 K0.01 K0.01 <0.05 0.10
Pb{mg/L) <0.05 290.0 0.09 0.04 <0.01 0.05 0.57 <0.01
Zn(mg/L) 6.8 2600 0.61 0.89 0.86 0.39 1.7 2580
Et3} 471
pH 6.45 5 10.86 11.02 10.2 10.0 9.3 5
As(mg/L) - <0.05 <0.01 <0.01 <0.01 0.0 - 0.01
Cd(mg/L) <0.05 <0.05 <0.01 <0.01 <0.01 <0.01 <0.05 <0.05
Cr(total) <0.05 <0.1 <0.04 0.01 <0.05 0.01 <0.05 <0.05
Ni{mg/L) 90.0 - 0.04 0.09 0.09 1.64 - 1036
Pb(mg/L) 7.4 - <0.02 0.01 <0.05 0.07 0.07 16.0
Zn(mg/L) <0.05 0.7 0.02 <0.01 <0.01 0.20 0.20 9.0
832 2%
pH 12.50 5 12.59 12.52 - 12.8 1.7 5
As{mg/L) - <0.05 <0.01 0.02 - <0.01 - 0.20
Cd(mg/L) <0.05 0.05 <0.01 0.02 - <0.01 €0.05 0.04
Cr{total) 31.4 17.0 31.0 71.0 - 29.9 16.0 4.0
Ni{mg/L) €0.05 <0.1 <0.04 <0.01 - <0.01 <0.05 0.33
Pb{mg/L) 13.3 <0.1 16.0 23.6 - 1.5 11.2 <0.01
Zn{mg/L) 3.05 <0.1 3.5 4.3 - 0.03 3.1 184.0
B &2
pH 11.9 5 12.57 12.18 11.50 12.5 11.0 5
As(mg/L) - <0.05 <0.01 0.01 <0.01 <0.01 - 0.06
Cd(mg/L) <0.05 <0.05 <0.01 <0.01 <0.1 0.01 <0.05 0.08
Cr(total) <0.05 <01 <0.04 <0.01 0.5 0.04 <0.05 0.08
Ni{mg/L) <0.05 <01 <0.04 <0.01 <01 <0.01 <0.05 <0.01
Pb{mg/L} <0.05 0.1 0.38 <0.01 <1.0 0.01 <0.05 <0.01
Zn{mg/L} <0.05 <0.1 0.13 <0.01 <0.1 0.05 <0.05 <0.02
2HE| 2
pH 11.87 5 11.75 12.25 11.80 1.5 - -
As(mg/L) - 0.06 <0.01 0.06 <0.05 <0.01 - 0.02
Cd(mg/L} 0.05 0.22 <0.01 0.03 <0.05 <0.01 - <0.01
Cr{total) 68.0 45.0 69.0 170.0 84.8 54.2 - 36.0
Ni(mg/L) <0.05 52 <0.04 <0.05 0.07 0.01 - 0.1
Pb(mg/L) <0.05 0.1 0.45 54 <0.1 0.04 - <0.01
Zn(mg/L) <0.05 24.0 £0.02 <0.05 <0.01 0.04 - €0.02
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5% 1.59 17.1 N.P 5.00 2.61 9.78 1077 SP—-SC
10% 1.61 17.6 30.48 16.93 10.00 2.58 1.97%1077 SP-SC
15% 1.62 18 47.31 22.88 15.00 2.57 2.91x107° sC
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Tensile Strength Test =27 vehtes A& 8918t vt JthASA 5, 2006).
Content of bentonite(%) |  pH Rate of strain(%/min) EH A oA AYPATLATNASA 5, 2006)2 ASTM
. 2 g: g: :g FA ol whe} 0.1~ 1.0%/mine] AFEE o} 25 4mme] 2]
5 01, 05 1.0 73 2719 A= AIFE AAEAT T &4
3 0.1,05,1.0 = 9 AES E 49 2 8o FESI
10 6 0.1,05,1.0
9 01,05 10 3.2.2 ¥WFAEY
3 01,05,1.0 )
15 6 0.1, 0.5, 1.0 HEASA7E AR 7158 371 YA ABE
9 0.1, 0.5, 1.0 (<0.075m)9] Y=FE mpeto] mjQ Fasich ¥
Hydrometer Analysis and Crack Pattern Test HI7|E AES42 Q% A4 dr HElE oo}
Content of bentonite(%) pH 17| 95l pHE T2 A 2343 T2 AF85t0] H)
= Y ZARAHASTM D 42263) AABHgch b|5A 24
15 369 = & £z VHERke & A MR E 2R
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THEY 29 AAWY AotEEg FEste] A@7] 3t 49} gt
715 AEA & Aol L9z oE 1%}
e EAS dolry] ¢15te] MR U2 pH 552 7} 323 29" B2
A= 2(pH 3, 6, 9 TF,E AMESE] FAAE A H71E9] gpetA Ab-gof ofsto] mjPA] ApAAAH
2kt gL SB/YAEZA = 71718 AFAl7le YB2o| eri= ARSEA Bt o] 2 13t AR FFo]
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