Senysuas 4. U9 34 atufl 1 (73 - 87) unsiay — qmmﬁuf 2550 UNANNIIL
KKU Engineering Journal Vol. 34 No .1 (73 - 87) January — February 2007

a [ A A
NINNLABDINTIILAADNTILLALS
*

ms@m‘[awwﬁfnﬁﬂﬁmaaﬁ%gn%’aumé’m

a a 1) S ¢ 2) 7 a & A "l 3)
DA LAANETINWN qswa aN%EUNA " LA WWNWA LY pad

1) o a a a a [ a

) gmmwa@mmiﬁ MAITIAINTINIETY AEIAINTTNANRAS WPIINNRURIVRIUATNS 90112
2 a a ' [ a

) sa9enanT1913e mm"ﬁnmmmmﬁam‘ma:m@; AMIMINITUMRAT
YAINRYRITAIUATNS 901112

3) o = v A & o a % a @ A &
BAANEUUNAANLET ATUENITIANITRILIANDN UWIINYIRYRIVANWAINT 901112

Email : tanit.c@psu.ac.th

UNAALD

awu%%m‘ﬂﬁw@aaumqmawﬁa'ﬁmUﬂizmimaaaugn%ﬂamﬂmLﬁu‘ﬁ
wwmﬁLmaﬁrmsm'é"auﬁuazmsgma@ﬂwaﬂam%ﬁn HaMINAROUE LW augniatdudn
wilerfidanudunanadine ﬁmmmmmlummamﬂ&iUuﬂizi;v"iﬂ wazdianuduntaianitas
lapfien pH i 5.5 §u§ﬂ§aﬁ%mfwmaLLmLﬁaamnﬁﬂ%mmmﬁnga AANURUWILULEIFALAE
augufimnzaulumsuasawiniu 1.7 glem® waz 18% @uENTL NANINARELULLLLLNG
FOAARINURNNNT lalinayvad Freundlich mwmming@a@ﬁwaaﬁu@n%’ufjamaauﬁu
ssnzanalanentinGesanannlaun Crf, Pb¥, NiZ*, zn?*, and Cd?* anudney eauUszansnns
uaulﬁﬁw%umumaaauaﬂ{iumﬁﬂﬁmmﬂ 4.0x10° §i9 5.0x10°® cmis nMInagaUMIANFNUsZENT
msvanlwindurnuluszozenanudn ﬁﬂﬁwﬂi:§w§ﬂ1waulﬁxfw%umwﬂaaaugﬂ%’wmé’ﬂﬁm
Wudwianaseudsssazaslandoufiianududuainnii 0.001 M. Breakthrough a4
ema:muiam%ﬁnmnmsmamLmua(ﬂuﬁﬁwaaa@ﬂﬁaoﬁummmmmmmi@@a@ﬂqﬁ"l@i’mﬂ
NINARBLULLLLNG ﬂ'ﬂ§uﬂsz§w§nwuwiua:LL‘Nmma‘jfmwwuwgﬂﬁwmmimum‘s*‘?\lﬂ
Breakthrough curves nusumsmaadenfivassnsazasludu  wazsnansnibluldlums
aanLmumwwmmaa%uﬁ'u%w’luamuﬁﬁqnaumy:;&aﬂaﬂﬁ
Ararany © lanzwiin, sudszansmasesliindurinu, unanasamumih, fulsznsmauns,

AwaNIs, MIgadaiy, TuNud

*
Fuduatiulaini 5 qaiay 2549 wazlaTuunanuatund luilatun 8 unsNaN 2550



74 5fia WwAuuur gawa an3ans waz wunfiad 1inyloas
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ABSTRACT

A series of tests were conducted to assess properties of Kor Hong lateritic soil,
particularly transport parameters and heavy metal adsorption. Experimental results indicate that the
soil was low plasticity clay with low cation exchange capacity and slightly acidic with pH of 5.5. The
soil was reddish brown in color due to high iron content. Maximum dry density and optimum water
content of the soil were 1.7 g/cm® and 18%, respectively. Freundlich isotherm was found to fit well
with batch adsorption test results. Heavy metal adsorption capacities of the soil ranked from the
highest were Cr**, Pb?*, Ni?*, Zn?", and Cd?*, respectively. Hydraulic conductivity of the soil ranged
from 4.0x10® to 5.0x10® cm/s when permeated with deionized water. Long-term hydraulic
conductivity test results show that the hydraulic conductivities increased with time when permeated
with chromium solutions having concentrations greater than 0.001 M. Breakthrough points of heavy
metal solutions obtained from column tests were consistent with adsorption capacities obtained from
batch adsorption tests. Diffusion coefficient and retardation factor of the soil were calculated by
fitting breakthrough curves with a transport equation. These parameters can be used for calculating a
thickness of landfill liners.

Keywords : heavy metal, hydraulic conductivity, retardation factor, diffusion coefficient, lateritic soil,
adsorption, landfill liner
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atomic absorption spectrophotometer £%a Varian 3 220A Australia  #a99n%wiINNINA80Y
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anudutuaslanznindioie3as Flame atomic absorption spectrophotomete: §%a Varian 0
220A Australia sia'ly
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maasnltlunimesevlasifrzauiudandfouilufiu 20 Gudragraninuae 5 drat19 gn
naaaInuaTaraslasidounanududu 5 s5@u 310 0.0001 M, 0.001 M, 0.01 M, 0.1 M uas
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NAaNIIAN®E

@mﬂuﬂ'ﬁmmﬁugn%’mamé
Namsmaaumqmauﬁ‘amaaﬁugn%’oﬂam??"lﬁuam"l.ﬂumswﬁ 1 fugniinanadla
ienauas JARnanNumaILazeTRANUMAILTINTL 43.0% uaz 21.8% MNEGD USuadud
HARATLNTILES 200 LHNAL 56 % é’aﬁ?uﬁugn%’qﬂam??mmimﬁm,l,uﬂvl,ﬁl,ﬂu funfigandanu
Duwanadine (Low plasticity clay, CL) @1an13dwunuuy Unified soil classification system
NANINARDUNITUADANWLIIN @hﬂam%muuuuﬁagaq@ (Maximum dry density) waz@Iay
ﬂ’%mmmm%uﬁmmmu (Optimum water content) 1¥innu 1.7 g/cm3 ez 18.0% GNNEIGU B9
FOAARAINUNANITIUUNTRAVDIAW Lﬁaqmﬂaumﬁmﬁﬂ'm'nmmLLuuLLﬁagaq@ﬁ@‘imazﬁm

mmﬂ’%mmm’m%uﬁmmmuﬁg;m

Soil Properties

USCS Classification CL
Color Reddish brown
Liquid limit (L.L.) (%) 43.00
Plasticity index (P.1.) (%) 21.80
Percent passing sieve #200 56.00
Maximum dry density (g/cm?) 1.70
Optimum water content (%) 18.00
pH 5.52
Organic content (%w/w) 4,92
S0,* (mg/kg) 822.82
CI" (mg/kg) 100.75
Exchangeable Cations

Na" (meq/100g) 0.87
K*  (meq/100g) 0.26
Ca®* (meq/100g) 3.49
Mg?* (meqg/100g) 1.00
Chemical Compositions

SiO, (%) 45.37
AlL,O3z (%) 28.69
Fe,03 (%) 17.32
KO (%) 6.46
SO; (%) 0.18
Ca0 (%) 0.36

A15191 1 @mawu"ﬁwaoﬁugnﬁﬂawm’
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f1 pH maoﬁugn%’mamz@ﬁmmwﬁu 552 waadlAARINAuIanumeidunIalaniay

a A a A6 & v d’ 1 1 v ol s v
wazdUSunassdunIdantasndszanm 4.9% mm’mmmmLmnﬂszqmﬂﬂaumommm@vlﬂ
mndszauanfuandswld (Exchangeable cation) “vasdugnisniidntas (an3af 1) wan1s
aTIRaLYSNeInUIznaUNIILAN wuin Auanivtsznaudis Silica uaz Alumina Hunan

wazlUSu A BaNNNNLaI NN T LU REULUaINIMIm e nLasi JanAnannan s uan

AMANTANIIAAGAH?
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[ = v o ¢ ' [ ' o A
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fafadeawavasdugnisnlslunnasey (g) uazanududugarievesmsazaislanzwiniiie
a _ a v - o A a v
NIEVINNIIQAAARITNQALA (Cy) aunvlalonanaas Freundlich Qﬂl*’ﬁl,wamﬂ’nmuwuﬁ
. & a & . AW o A Y v
LRI g wA2 Cf VRINANINARBILLLLLNT widiaasuas Freundlich Aladannsia aulaun
[ a £ A . . (% {
Ul ANDIWSATUVe Freundlich (Kg) waz Correction factor (1/n) aduaad Liluansnef 2 lals
inauvasdugnINuasazatlanswinns 5 sila seaadasatsfnuauniszas Freundlich lapd
' 2 ' \
1 R” agluga4 0.966 11 0.997
fwsumazaolansninfianuduiud (Cr < 5 mg/L) lelananlugiufiazdszunm
ladanwusiduiduass (Fetter, 1993) iilaalalmnansuidroaumIduaTs ANNTUVI
) A oa ) a £ a4 o A A
guMEUaINlane sulsedntwisian (K) uazlausasliluased 2 luvmendisansalu
a _a a oV v ' . . S ' {
nigadafivasdugnividusaslilumanvasen Adsorption capacity Tadszamaindiq g
figaluusdaznInasay f1 Adsorption capacity leuaalilua131ai 2 én Adsorption capacity
waadliiAui anumunInnisgalanznin@afivesdugnisanunniigalddesngalunian
meq/100g §'leur Cr*, Pb?, Ni?*, Zn®, uaz Cd** anudau
a 6 a A
WALRasN1sIARawd
s ‘Q‘ 9/3‘ =3 1
dudszansnissanlvvindasiin
e o ' o a £ o o ' a o o
ANuFNNUSIERiAdudszEntnsseuliinduniusesdugnisiuiaainia Pore
volume of effluent (PVE) annmisnasauunusans lduaadliluzuf 4 laslsin DI lumslnada
a o a 'Y A & ' o @ a £
Hudugnivluaenisunmmasssududdswmdussszaonauiiunonss adudszaninisses
%y ' a o A ' (Y S AL ' ' -8 -8 A
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Adsorption Isotherm
Heavy Adsorption
Metal Freundlich Linear Capacity
Solution ” (meq/100 g)
2 p
Kk (L/kg) 1/n R (L/kg)
cr* 1,033.95 0.09 | 0.9791 43.14 8.18
Cd* 147.70 0.62 | 0.9854 59.27 1.25
Pb* 1,238.51 0.24 | 0.9666 19.26 4.20
zn* 141.93 0.55 | 0.9963 | 4951 1.52
Ni?* 199.99 0.33 | 0.9976 19.15 211
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Heavy Metal D (cm?/s) R MSE
cd* 5.014 x 10° 7.0 0.001425
Ni%* 2.160 x 10°® 7.6 0.000396
Pb?* 1.943 x 10° 36.0 0.001712
Zn* 6.164 x 10°® 6.5 0.004094
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