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ABSTRACT 

I. cachatc control is un imlxortunt lutrt of landfill operation. I. euchatc is the result of 

available is water percolation through solid waste. Without it proper control Icachatc can 

contaminated the groundwater and hazardous to surrounding area. This report presents the results 

of investigation on the quality of leachatc produced at the old landfill compartment at licrcfutm 

Landfill site. 'late studies involve field investigation, samplings, sample analyses and result 

analyses. Ihc field investigation was conducted to examine the site conditions and methyl of 

operations of the landfill. The assessment of physical, chemical and biological parameters have 

been dune in laboratories tests. The results of the assessment will he useful for the future 

treatment of Ieachate in order to ovcr: ome the problem of Icachate contamination from the 

landfill. I. cucfuttc sample was assessed in terra of physical, chemical and biological such its pi 1, 

colour, turbidity, ('Ol), TO(', BOl)`, Nitrate. Phosphorus. Ammonia and total suspended solid 

('155). Based on the value for COD and TO(', the sample was treated by using the hatch 

experiment on activated carbon adsorption. Results from the adsorption experiement were 

analysed using Freundlinch Isotherm and I. ungntuir Isotherm to obtain the linear graph of 

adsorption onto activated carlxm. From the graph, the I'rcundlinch Isotherm give a good fit of 

lincur graph with correlation coefficient (R) values tier ('OI) and 'IOC ore 0.927 und 0.940 

respe tively. Bused on I anginuir Isotherm graph the correlation coefficient (R) values for ('OI ) 

and IOC are 0. %N1f( and 0.061 respectively. So, the best isotherm its indicator for adsorption onto 

activated carbon is f"reundlinch Isotherm. 
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('IIAP'I'I RI 

IN7'It()I)ll( I'I()N 

1.1 1iA('K(: It()11N1) ()M' ti"1'U1)l' 

Ibis study is intended to assess the Icachate quality from an old landfill compartment at 

lkrchum Landfill site. I. eachate is produced by precipitation percolating through the 

solid waste in a landfill. The percolating water become contaminated with pollutants 

once it is in contact with the decomposed waste. The contaminated water has the 

composition which depends on some factors such as the waste composition, site 

hydrology, the availability of moisture and oxygen, design and operation of the fill and 

its stage. When water percolates through solid wastes that are undergoing 

decomposition, both biological materials and chemical constituents are leached into 

solution. 

'Ibis old landfill area is about f(. ')() hectares and was an open dumping solid waste 

disposal ground. 'Ihc landfill is located near the 5g. ('huh stream thus potentially 

aflccting the water quality of the stream. The Icactuatc produced from this old landfill 

needs to he investigated using physical, chemical and biological monitoring panuncters. 

Some of the parameters that will he examined are IIOl ),. 11 )(' (I oUd Organic Carbon). 

('OI) (('heroical Oxygen I)emurnd), ISS (dotal Suspended Solids), p11, Ammonia 

nitrogen, total phosphonis, nitrate, color amid turbidity. 
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1.2 i'Itl )ilI . F: M ti'I'A'I'I-: M h: N'1' 

The total : llnOUnt of solid w; isie generated from domestic and commercial activities in 

lpoh, in 197M was IK1,1(X) kg per day which litter rose to 243, K0() kg per day in 19K3. 

Studies done by IIxºh City Council at that time estimated that with rapid incrcasc of the 

population in Ipoh and the development by the year 20(X1, solid waste disposal will rise 

to 490,940 kg per silty. The open dumping sites did not have the minimum requirements 

for pollution control. 'lucre are some problems indcntified from the Ieachutetlow which 

can be summarised as follows: 

i) Contaminations of water sources 

Iltc Icachatc produced by the old landfill may contaminate 

the nearest river and the groundwater in the area. The 

contaminated water sources could he a potential risk and 

danger to local user and to natural environment. 
ii) The quality of Icachatc 

The quality of' Icuchatc is highly influenced the Icachatc 

treatment which dependent on various factors including 

waste composition and opcratio atl procedurcs. 

iii) Improperly designed landfill 

Iltc improperly designed landfill may increase the risk of 

water contamination because the leachatc may percolate 

through soils and causing pollution to receiving waters 

2 



1.3 OI3J1": ( "T1V1": s OF STUDY, 

'Iherc arc thrcc main objectives ol'this project: 
1. To Investigate the quality of Icachatc 

produced at the old landllll at licrcham. 

2. To assess the leachatc quality using physical, chcmicul and biological 

puramcter%. 

3. To cxu, ninc the trcatuhility ol'thc leachate by carbon adsorption. 

1.4 ti(Y)PF: OF ti'I'(ºI)Y 

I? tis study focused on the quality of Icachatc produced at Rercham Landfill and to he 

complctcd within one year tinmclrtmc or two semesters of studies. The scope fir the first 

phase of the project includes examination of Icachatc quality, leachate paramcten . 

samplings the Ieucluate and testing the Icachatc with some parameters. Nhissc 2 will 

involve the analyses, data interpretations and examine the trcatahility of the Icachatc by 

carbon adsorption, 



('IIAP'I'I R2 

I. 1'I'F: It A'i'l 1 It EI2EV 1M 

2.1 I. ANI)F'll. i. 

The sanitary landfill plays it most important role in the framework of solid waste 

disposal and will remain an integral part of the new strategies based on integrated solid 

waste management. 

Sanitary landfill is the most common methmi ut'ultimatc disposal ui'sulid wastcs. It is an 

cnginccrcd mcthuxi of' disposing solid wastcs on land in a nUUUlcr that minimii. cs 

cm irunmcntal luviuds and nuisances, 

Davis and ('omwcll (1991 ) listed 15 basic titctors that should he considered during the 

site sclcction process. I hest arc: 
I) Public opposition 

2) Proximity of major roadway 
3) Spcc(I limits 

4) I . (ued limits of roadway 
5) Ilridge capacities 
6) 1Indcrpass limitations 

7) Iruflic patterns and congestion 
tl) Avcrapc twoul distance or haul time 

9) I ktours 

4 



10)1 lydnolugv 

11) Availability of corvcr matcrial 

12)(1irnutc ( for example, fkxxls, mud slides, snow) 
1: 1) /uning rcpircmcnt 
14) liutlrr areas around the site 
15)Ilititoric buildings, endangered species, wctlunds, and other ctivinmnictital 

factors 

Davis and Cornwell (1991) also listed other sitting requirements such as site not less 

than (1) 10 m from %trrunts, (') 100 in from drinking water wells, (3) 65 tit from houses, 

schtx)l and parks, and (4) 3, (NN)nt from airport runways. 

A v4o1l with a low pcrmcahility is nccdcd to prevent the passage of water into the till and 

the loss of lcuchutc from the landfill (Iºfcflcr. 14)')2). According to the kesourcc 

Recovery and Conservation Act required that landfill will be prohibited from accepting 

bulk and noncontaincrixcd liquids, and containers holding Tree liquids unless these 

liquids are household or septic wastes. Also. recirculation of lcachate or landfill gas 

condensate will he prohihitcd unless the landfill has the proper lcuchutc collection and 

lino system to prcvcnt the release of liquids. According Rodzck ct al. (1 t)o)4 ), the major 

threats of landfills we related to Icachate discharged into the ettvirontnent. A badly 

designed or managed landfill can he the source of groundwater and soil pollution 

because of seep kuchate. 

2.2 I. F: A('IIA'I'FE. 

I. cuclurtc nut) he defined as liquid dort hits percolated through solid wusste mitt has 

cxtractcd div%olvcd or suspcndcd materials, In most landfills Iciuhatc is composcd of* the 
liquid that hass cntcrrd the landfill from extcmal wurvc. such as surface drninagc, 

rainfall, grouridwutcr. and watcr from underground springs und the liquid pnxfuccd f'nnn 

the dctiuml'ositiun of the wastcs, it' any (l chobanoglous, 199 1 1. 



According Rodiek ct al. (1994). the composition and amount of kachate depend on 

many fuctom, among others: 

I) Quality of wastes und its crumbling 
2) Techniques of landfilling and degree of waste compaction 
3) Age of landfill 

4) l1iochemicul and physical processes of waste decomposition 

S) Moisture und absorption capacity of wastes 

6) Precipitation, humidity, and evap tnutspiration rate 
7) l'opography of landfill site 
K) Fining system 

9) 1lydrologeology 

10) Vcgrtation 

kcinhart and (; rash (19)7), also discussed that the characteristics of the Ieachatc 

produced are highly variable, depending on the composition of the solid waste, 

procipitation rut(, site hydrology, compaction, cover design, waste age, sampling 

procedures, and interaction of Ieachatc with the environment, and landfill design and 

operation. 

Monika and Andrxcj (2(11K) have shown that high Icachutc production in relation to the 

quality of r. ºinfiºII and its high variation in time. the average quantities of ruinfiºll (QR ) 

and Icachatc ((1I. ) for each month are presented in Figure 2. 

ý:... ý.::. ý .ý. 
,ý. �I 

iýý' ,, ' i 
rý 

1ýrt. i,: ý. 1. ý. ý. 
r r I,. ý ý,, ý .o 

il. ll; ý 
Iý ýf 

l:. 
' 

ý 
I Is 

.. _. ._ ._... z... ... n_ . Fi`urr :. 1: '1lir monthly uvrru9r yuuntitiry of ruinlidl and Iruchutr xprc: iftrd for 

MtiW (Municipal Solid Wuvtc) und M13l(Mrchunicul Biological Ircutnicni) 

1 Monikn and Andricj, . '. UUK) 
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The climate for the Pcrnk state is heavy ntinlitll and warm tcmpcniturcs nppcars to 

pnxfucc dilute Icachatc and it is hard to maintain the leachatc concentrations. litxfick ct 

al. ( 1994) discus, %cd that the precipitation and climate have the strongest influence on 
Icucluttc generation, causing the amount to vary during the year. Absorption capacity of' 

wastes is another factor afketing Icachatc production. 

Ikxijrk ct al. (I94)4) stutcd tlutt the amount of Ieachate I; cncrutcdl in municipal landfill 

can he calculated with the following water hulunce equation: - 

1.1'= 1'-(R# AI/t /i7'+Al/, o (1) 

Whcrc I. 1'- Iruchillc production, 1' precipitation. It surface nlnof'I', /1l1 chtulgcs in 

soil nwiaure storugc, FT -- cvulx)rution from st)il/cviiix)trittisi)lrittioti from it vegetated 

surf'acc, and Al L. a- changes in maisture content in wastes. 

PRF. (mat/m') (2) 

Whcrc O° amount of Icachatc. 1' = mcan hcight of annual prccipitation calculatcd on 
landfill surfiwc unit, k %urfinc runoff from landfill tiurlucc unit. and 1- tvLlpnratlnn 

ai a part of raintüll calculatcd on landfill tiurtacc unit. 

I hcrc are sonic parumctcrx used to chuructcrixr Icuchutc which arc typical by using 
physical, chcmicul uiul biological monitoring partunclas., 

labk 2.1 : l. cariuitc tiumplc 1'ur: unctcrx tiuurcc: ('1'chuhunugluus, 1993) 
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Organic chemicals 

Phcnols 
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Total Organic CarbAm 
('r(x') 

Vulatilc uclJ. r" 
'I'FUlflin. y, lignimti 

Organic-N 

I'thrr m)Iuhlc 

(oil and grru. yc) 

Mcthvlcnc blue uctlvc 
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Organic i'unc t imuil 
groups as rcNuircd 

('hlurimatrd 
hyanx; nncxins 

Inorgunics Constituents 

tiuslxtulc(l soIid (titi) 

Total dissolved . t)Ii(I 
(-I-1)S) 

Vulutilc tiuspcndcd 
tiulids( Vtiti) 

Volatile Dissolvc Solids 
(VI)ti) 

Biological 

Hiochcmical l hcygcn 
I )rmUnll( I il )I )) 

('ulitixm huctcriu 
(total fecal, fecal 

strrpt(xixci ) 

Standard plutc court 

('hloritlc 

tiultittc 

I'hu, rhutc 

Alkulinity and acidity 

Nitnttr- N and Nitritc-N 

Ammonia- N 

titxliunt 

Potassium 

('ulciun) 

MttKncsium 

I htrJncxs 

I (cuvy ntctulz 

Ar. tcnic 

('ytutitlc 

FIuttritlc 

ticlcniunt 

(l'uhland, I999) alma di? usscd Icuchutc purumrtcrn which according to the valuc 

rrached. irulicatc the dc$trvc ul'tituhilization rcuchcd by the landfill. 

8 



I ahlc 2.2: I. rachatc Indicator I'll rnmrlcrs ( I'ohland, I')K9) 
I'arilmCtcf identify II llility I'M rhasc drscriPtiom 

Physical 

PI I" 
ORI" 
CoI1l: uCtlvltY 

lcmpcruturc 

Acid-has/stahilinition phase indicator 
Oxidation-reduction/ siuhllvlltion phagc 
indicator 
Ionic `trcngth/ activity indicator 
Rcaction indicator 

t hcrnical 

('OI)', I 0C, TVA' 
I KN', NI I t-N', I'0+3-I'' 
ti04'ti', No 1! NI I 
I S. clx+riac 
I utul ulkulinc curth tnctuls 
I Icuvy mctuls 

Biological 

tiuhstrutc indicators 
Nutrictit% indicators 
tiUthilimtion phasc indicators 
DI Iution/mohilitv indicator 
Buffer capacity indicator 
'I oxicity / environmental ctTcctx indicators 

BOI), 
Totn1/ t*wcnl cnlitiormx 
Vuccnl strrptcx: cx: ci 
V irusrs 
Purr/cruichmcnt culturrs 

' t'tuwnrtrrs irrNurntly ux-t1 tiºr rvaluntiun 

tiuhtilrillc/hllKlcgriuluhllily 

i Irtllth cl)*CCI indicators 
I lrnlth elko indicators 
I Irnllh Cilim indicators 
titühilirmiun hluulr inJicAil/n. 
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2.3 1)F: ('()titi'()tiIT1()N ()FI. ANI)F'II. I. F: 1) ()I2(: ANI(' WAti'1'1-: 

I. e-tcliate composition Ins hcxn studied in numerous comlxmcnts. It is hccuusc lcachutc 

is the main concern in sanitary landfill management in lust twenty year. It is known that 

Icachute from sanitary landfill is the sourer of groundwater contaminations. Variations 

in lcachatc composition acre depending on the chemical, Physical and biological factors. 

2.3.1 Biochemical Process In Sanitary Landfill 

1-hcrc arc thrcc catcgorics mcchanisms which rcgulntcd mass transtcr from wastcs to 

leaching watcr which tue: 

a) I Iydn)Iysis ut'sA)Iid wnstc tutd hiulogical dcgrudtUiom 

h) tiuluhilil. atiun ut'suluhlc %alts contained ill tile waste 

c) I)ragging ot'luuticular matter 

2.3.1.1 Acrohic Degradation 1'hamcs 

According Barber ( I')79) in initial stage (stage I). the organic wastes decompose 

aerobically. Tic prnxluctiun of* curlxm dioxide (('02), water, nitnitcs and sulphuics, 
typical cataholitcs of all acrohic pr cc ses farm dcgnulution of amino acids. The aerobic 
dcgnsdation happened due to the high oxygen demand of waste relative to the limited 

quantity of oxygen present inside the landfill. I7he waste temperature also rises due to 

the exothcnnicity ui" hiologicul oxicidution. 

('hristen cn and Kjeldsen (I999) also discussed tluit the refractory organic carbon 

rcnutincd in the liundfilled wastes, aerobic phase will appear second time in the upper 
layer of the landfill. In this stage (Phase V) the rate of production methane is low. 'thus 

the air will start diffusing loan atmosphere, makc rise to the aerobic ioncw for methane 
formation. 

10 



2.3.1.2 Anaerobic Degradation Phases 

('hristcn.. cn and Kjcldscn ( 198()) discusscd that there arc three different plwscs 

u(uºcrohic dccompotiition o1' waste. Thc acid týrmcntution which is Plum 11 causcd 
decrease in pl I, high concentrations of' volatile acids and considerable concentration (it' 
inorganic ions. The decrease in pll is caused by the high production of volatilc fi(tty 

acids auid the high lu(rtiul pressurc 

Stcgmann and Spcndlin (1989) discussed that in second phase (Phase III) slow growth of 

mcttumogenic bacteria is started. This growth may allcct an cxccss of organic volatile 

acids which arc toxic to rncthanogcnic bacteria. The methane concentration in the gas 
increases, cartxm dioxide and volatile liotty acids decreased. 

In third stage 1Nhnsc IV) anncrohic degradation is charactcriird by mcthanogcnic 
Ifcrmcntation. I'hc pII range ranges from b to K. The composition of* Iciu; hatc almost 

neutral p1l valucs, volatilc acids in low concentration, and total dissolved solids whilst 
present of hiogass which is methane. 

I1 
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I he pmcess of the leachute cumlx)sition can he seen in. fhr diagram below providcd . 11 

hnutd overview ufthe complexity ui' the stugex of' biological decomposition in lundtill. 

I iw 
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2.3.2 ('1Ih: Ml('AI. COMPOSITION OFI. EA('liA'1'E 

23.2.1 Factors Affcclink l. cuchutc Composition 

: \ccor lst* 
, : \tidreullulit and ('anmas 1992, thcrc are some Iaclurs which ctkctcdl the 

chemical composition of' 111C Icachaic. Sonic of the fitctors arc as h Ilow: 

il) «it1iC CUI11`krillll)I1 

I he quality of' the Ieticliatc produced influenced by the nature of the waste 

organic fraction. the presence of' substances which are toxic to bacterial 

flora Intl)- sfom down biological degradation processes for the leachate. l he 

inorganic content of the leachate depends on the contact between waste a nd 

leaching wetter as well as on Ill 1 and the chemical balance at the solid-liquid 

interface. 

1 1) 1)1 1 

mass Chemical processed inlluenccd hY the pi I which are the basis of, 

transi'er in the waste leachate system, such as precipitation. dissolution, 

redox and sorption reactions. Characteristics of the initial phase of anaerobic 

dcgnuintion of waste, increase soluhili, ttiun of chemical constituents 

(uxittcs, h). ttruxitles and ctrl on ttc(t spicics), and dtccrcusc the 

catutcity of +trste. 

:º IZrclux I. u1l1I11I 

u)ry)ti%"r 

Kcduring cunditiun, which trrc currrslxºndinýý to tiCCtºnd und third hhams of' 

anacruhic dcgradutiun, intlucnccd solubility of' nutrients and metals in 

Ic1u hcrlc. 

14 



c1º l.: mcltill: rpc 

Landfill age result in variation of' Icuchute cumlx)sitiun and in yuuntit)-ul, 

Ix)llutnnts remu%cd [rum wustc. I. cachulc characteristic guwrnctl by the 

t)hc of' wastc stabiliiatiun proccss can he determined but landfill agc is 

imlxm: rt. 

2.4 VARIATION IN I. h: A('ITA'1'H: (Y)MP()tiI'I'1()N 

('ump)%itiun of Icachate (icpcndls on the te (it' landfill and the time of sampling. It the 

' iinpling is cullcctcdl during the acid phase nl ticcnntpxositiun, the value lior plI will he 

lu" and the value for concentrations of' IMI )S, I O(', COD, nutrients, and heavy metals 

will he high. I he lit I of Icachatc is not only depending on the concentrations of the acid 

prrscnt, but the partial pressure of the ('( )2 in the landfill as that is in contact with the 

Icachate is also important. 

the hioxlcgnulahilit) ut' the leuchate varies with the time. By checlciu1. the ROI 

ratio, the clump. c% in the hitxlegradahilit\ of the Icachate can he monitored. In matured 

landfill, the HOI)5'('OI) ratio is ollcn in the range of (). US to (). '. The ratio drops 

hecausc Icacluate from mature l: uultilIs typically contains humic and fulvic acids. which 

arc rm)t rcrutily hiodcgýnulahle (I chohano1. 'los, I')')1) 

According Kciniutrt and (irush ( I9)7), Ixcuusc of thc variahititv in Icachatc quality, 

hrcclictimi of Icitchcttc chitractcristics its it i'unctiun nl. timc has Ixcn cluitc difficult. 

(icrtcrul trcncls in quality -tic Ixý»ihlr, howcvcr ihcsc rankcs ctrc still I; ukc and hrccficti, )jl 

of thr point in timc at which cach Ithasc ixgins and olds is not Ixºssihlr its of yo. 

As a "tilt in variation of the Icnchnte, the treatment systems will have di ITCroil design 

tOr thc ncw I: urdlill and the mature landfill. I hc hruhlcm uriscs whcn analytical result 

intcrprctutiun is cumlºlicuted ixcnusc the (enchutc comes from thc solid wasic tit' 

Jitlrrrnt ugcs, Iu ct al. (1 ')K4) dcvclulº :r relrrtiunshih lxtwcrn landfill nkc and various 

15 



Constituents in Irnchatr. I hr (111111 of 1101), COD. 1( )(', total ulkulinitýý, calcium, 
Iwlussitill'. . Axliunl, , ullutr and chloride itrr shown ºI1 Figure 
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I, his table below shows the chemical comlxrsition of landfill Ir; rch: rtc. I he table shows 

the mains indicators o1' orp: rnic Ixrllution (('( )1), It( M, I( ('), microhiologicut Ix)rulution 

Mid nrain inorg; uric ions (hc; rvy metals, ('I, ti( ).,, etc. ). 

I ahlc 2.1: ('hrmicul l'umlwxitloft ui' Landfill I. cuchutr (Fling, I999; Anarruttulu ct ul.. 

I 99N) º 

Paramrtrr 

('OI) (nºK'Iitrc) 
Iil )I) . (nºg'Iitrc) 
Iýl l 

: ýI, ulinity (ntýý('it('l), /Iitrc) 
laºrt{ncýy (ntýý('u('O, /litrcl I 

NlI. Ilnºg/Iitrc) 
N,. E( mg/litrc ) 
N,,. ( ntk'Iitrc) 
No, (mg'Iitrc) 
NO, (nº}; /litrc) 
I',,. ( nt}ý! litrcl 
Hl ), (ntý; 'litrc) 
('u (mg Iitrcl 
\1g Img'litre) 
Na (nºw Iitrc) 
K (nºg, 'Iitrc) 
tiO, (mE; /litrc) 
('I (mg/litrc) 
hc Intv. 'Iitrc) 
in Int}; Iitrcº 
ti1n (flip. Ittrc) 
('ti Intp. Iitrc) 
A( )\' ( )ag('I'litrc) 
Phcnul 1ºng Iatrc) 
A% (µE, Iitrcl 
Cd (jig 11tric) 
Co (1101trc) 
Ni (µWIitrc) 
1'h (µwlitro 
Cr ()aEIitrc) 
('u (lip, Iitrc) 
IIg qIg Iatrc) 
' AalwarKºhlc organic iuºIuEýcn 

I 

flungr 

1 50 - 100 000 
1()() - 9() 000 

S, i K. S 

i(I(º 11 ý0(1 
5()() K 9(º0) 

II S(ºO 

12 ()00 
50 5 ulnxº 

() ,1 
5() 

(º 25 
lº, 1 i(º 
11.3 25 

1(º 2 500 
50) I 150 
50 4000 
I (1 ' 500 
1lº I . 'lºO 
M4 Ol)ll 

0.4 , , 00 
0.05 170 

OA 50 

0.04 90 
i'() i SW 

0,04 44 
S 1000 

0.5 140 
4 950 

20 2050 
9- 1020 

il) 1 h(º(º 
41 "I0º() 
0.2 S0) 

II 



According to Atilhot : rncl Courant ( 11)9') studicd two leachatc samples from differcm 

I: mýltill which are Villrharixis and VIII S. 11111 ( ic"rnrain located ncar 1'arix. two leachatcs 

«crc s: unhlcct in the retentiun haxins which receive the Iruchfrtrz crrllrctrcl by the 

drairurgc systcnrs. I'he rc%ults of chemical analyxrti ()I' thcsc Icachatez are hrescntecl in 

l able 2.4. 

I ahlc 2.4: Anal) ms ul the I. cachatcs at the Val Saint Gcrniain I. andlill and thc 

Vitlcluirisis Landfill 

f': lr-: uitctcr> v; Ii tiuint c irrnuaint Villrharitii. 

JAI 
Conductivity 

('O I) 
lil )I) 
1(x' 
Ititi 
N. till-3 
ti. til )1 
I' tut 
('hloridc 

Acclic acid 
I'ruhiunir :k id 

Iiuoric acid 
Vulcric "id 
Iron 
�Inc 
Munpuncsc 

0.9 
12 000 

20 000 

x 51º1º 
h hl)O 
1 

_tlN) 
II xl) 

u. I 
I' 

I xUU 
,; 

95l) 

? hUl) 
'y5l) 

I 850 
510 
li 

25 

7. ' 
25 000 
5 000 
' 100 
1 90(l 
()S(l 
1)1 lº 

0.1 
I. O 

4900 
I 'K(l 
71«0 
Kh(º 
Ztºl l 
72 
K 

cý 

All puruttictcrti in tttg/Iitrr r\rrlit III I (II1I unit) ad conductivity (Itti/rm), 

I Ic uddcd that thc results indic: ttcd it high orgunic load with II( )I )/( '( )I ) ratio of' about 

l) 4 11w high himfcgnulahlc organic content may lx cxltluincd by thc high concentration 

of fatty acid% which rrprescnts it throrrtical I( )(' ofutxºut KS°� of' thc rnca`urcd IO('. 

Ihc Cotal i; jcldahl Nitrogcn cuntcnt is 111F. 11 fill, the 1%%o Icachlitcs 111)(1 1% 11146111). 

rcprc-wntcd by iunnuºniu nitrup. cn. I tic hcrtvy tnctul cuntcnt consists primarily ofinon. 
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2.5 I. F: ACII It I I": ('ON11'OtiI I lOti 

Studicd and rcscarehed have Ixen clone by various universities arnl institutions such as 

Indian Instltutc of I cchnolor I )elhi and I Iniversity of Ant%%cu º, Itelgium. (Based on the 

results of the Ieachate taken from (iaxihur Landfill site, the leaclmtc has significant 

imluact on ground%%ater quality near the arc. i of' site. The groundwater duality will he 

heiter when the sampIc taken from the dce (x r and further Irony the pollution source. 

(Aloe, cl al., '(N) 1) 

I tic lutlx: r rclxºrt also dunc by FacuIlN- of I1rh; ut ('unstrucliom and I ivirunntcntal 

Enl:. inccring, ('hungtlinp. I)nivcrsits, China, tltr rrutlts ul a latxºratury scalc investigation 

aitncd at craltuttinp. thc cllccti%rncss rº1 ntaturc municipal IandI1II Icachatc trrittmcnt by 

a biological stap. c. I tic muniturrd s: uulºIcs tahcn from tic Chun tihcnp. bridg. c landfill 

sitc in ('hunl~ttinp. ('it), China lilts its cunccntrations of COI ). B( )1)S and NI I i-N atxºut 

165O, 75 and I IOO mp. l. ' rcyxctivrlp 0 cngrui ct , it., 2007) 

liasicalfy, thrcc phttscs of' dccomlkºsition arc distinguished für domestic landfills 

mcurrinp. «ithin twcnty ycurs, its shown in I uhlc S. 

1 ahIr '. S: I. rsuhatr ('Iassilicatiom ( 1rnl!. rui vi 41I., 21)117) 

I . cacltatc tý Ix 

I. 4uxltill aj; c yr 
rli 

lýt)U t't)I) 
Itx' l't)I) 

I )rEýanýr multcr 
\ itnºý"cn 
ýIctul k1. ' 

Young 

-S 

. 
A, S 

-20 

-Il. 

70 =9U °o VIA 

1 lNl 2000 ntgi. -1 
ltiN 

I111cf111c 1I111tr 

i to 
7 

I l-I S 
u. I -u,. 3 

? l)-ill°u VFA 

.ý 

Accutllink I14xlick ct ul, 119414), %%hcn lunlllill Is (cxy thin ; -ti vrur% old, 

tituhi l ürcl 

-111 
"7, i 

-, 
- 11.1 
11, "3 

11 ý1 V1' 

ý 

thrrr arc many 

cýr}ýarrir amilxýurxlti in thr (reaiurtr thul result Ifunr the lirtit uriclufýrnic hhu. r ul 

ururrruhir «: º. tr clrrumlx»itiun. In this rir. +e, ix)th ( '( )I ) I('hritriruI ()x)"Ven I )emuna ) 
1'l 



and IU )I ), reach very high concentrations and pi I is low chic to the considerable amounts 

of %ol: ºtilc natty acids hnxluccd in this phase. l'he l; OI )5/('OI) ratio reaches v alucs 

lxwssihly higher than 0.7, due to high biodegradability of organic compounds contained 

in such a Icachatc. With the biodegradation process it is noted that the aixri-c mentioned 

parameters hake undergone changes. 
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I he t\pical cum1wosition of Ihr three landlill lrachatr at ages 1. S and 16 years tore 

pro%ided in fable 2. b by Chian and I)eWally 197b and I977a. Kecnan et al. ( 1991) 

wurkcd also can be refer in Table 7 provided the average composition of' lcachatc 

collected each year over a period of flair years. I luwevrr 'I ChobanOgIous et al. (1 ý)')1), itt 

I able K based on the results of many studies, developed lrachatr characteristics data fior 

2 and 10 year Old landfills. 

Tahlc'. 6: ('omtx)sitiom oI'I.; ulfill I. cachatc (('hiun and I)cWallc 1976,1977u) 

Age of'I . lU1ll11II 

I': umctcrs I 1'rar 15 Year 1 12 Ycar 

I1()1) 
('OI) 

rII 
II)ti 
ISS 
tirccilic 
('unauctuncc 
Alkalinity (('a('O3) 
I I21rlII1C55 
I uta) I' 

)rthu 1' 
NI 14-N 
Nitrutc 
('alciunt 
('hhonac 
tiýxfium 
I'utvm unI 
tiulfittc 
Muttý; uticýcc 
Mugncsiutn 
Iron 

/inc 
('ul+pcr 
Cadmium 
1 . cua 

7 500 28 000 
10 lllºll 40 01111 

5.2 6.4 
10000 14000 

11)11 71)1) 

60 0 4) 111111 

800 4000 
1 5(X) 5000 

25 15 
21 l; 
50 4? 12 
0.2 u, }t 

900 1 700 

hU11 }ü11) 
4511 1l)I1 
11)S 1I1) 
400 h5l) 
`lý 1? 5 

loo '? 51) 
211) 325 

10 10 

4()()() 

xUUU 
6.1 

6794 

5 xiu 
2 200 

12 

l). 5 
iU! { 

1 1il) 

1{I() 
tº1u 

(l, l)h 
450 
63 
(), 4 

- 11,5 

-0,05 
0.5 

80 
4lxl 

1 2(X) 

'' 2 5(1 
54() 
x 

1.6 
1 09 
71) 

, 
14 
't9 

., 
U. IKi 

911 

oll 

11,1 

-0.5 

-0.05 

1,0 

)1 



I: ºhIr 2.7: I. iUit Il1II I. rurh: rtr ('harurtrrimic"s u%rr I-uur ti'rur I'rriºnl (K rrn; ºn cl : ºI., 198 1) 

Item Year I Ycur 2 Year 3 ( Krrall 

lil )I )4 460 
COD 112 10 
iss 1 ')')4 
I )isu)l%-cd 11 1')0 
Solids 7.1 

I, 11 5 6995 
Alkalinity 5 116 

651 
I l: uclncss 052 

'. 9 
('ulcium I 966 

%1u); ncxium 1 660 
l'lwsphntc I 14 
Amnloniu-N 4810 
Kjcduhl -N1 177 
tiull'utc 4)6'1 

('hloridc 11.114 

ýxlium 0.16 
1'utusriutn 0.44 
( aý1tT11ur11 245 
Chromium 0.53 

('oppcr ý 0.52 
Iron 9.7u 
tiiclºc1 0.007 
I -ctk! 
/low 

. %tcrrurv 
tiotc All % ultu; s in mg/l. cxcclrt p11 

13 lxlu 
2u u32 

541) 
14 154 

(, 6 
5 620 
4986 
894 
454 
2.6 
724 
760 
683 

4 395 

I 186 

91) 
0.09 
11,41 
(L. 1I) 
379 

W 
1), 8I 
ýI 

0.1x15 

22 

11 ; 59 
21 X16 
17; 1) 
I; IxI 

7.1 
4 x; 0 
3 135 
725 
2Sl) 
;. (1 

xK; 
Oil 
42 K 

.i 101 
I 457 

()OK 
0.10 
l). 2? 

0.12 

170 
1.27 
0.45 

II 
0,01 I 

10 ')l)7 
Im 513 
1 044 

1 3021) 
b. () 

S4(W 

465' 
819 
451 
2.7 

I lN)I 
VK4 
4b2 

4240 
I 

. 
154 

NbI 
(), ()4) 
(). 28 
039 
11'' 
1.5s 
0.67 
21 

0.007 



I ahlc ?. R: I ypical I hta tin the ('tmnIx)sititm ot' I. cuchate from Ncw and Mature I. andtill. 
(I chohauuogluux, ct at. 1()() 1) 

Vuluc, mg/I. " 

l'unstilurnt 

! liOUS 
I(x' 
('( )I) 
I otuI suslicildcd Solids 

Organic nitrogm 
Ammonia nitmgot 
Nitrutc 
I otal Phosphorus 

Ortho Phosphorus 

Alkalinity its CaC01 

fill 
I otuI hurJncss us 
l 'cýl'l )i 
Calcium 
Magncwium 
1'0ta.. sium 
Sodium 
('hluriac 
tiultatc 

ý1 
utal irim 

Nc%%- landfill 
( Iras than . '. ý r: crý 1 

Ilangrr' 

2lN)l) 30 

()(ºt) 

I S(N) 20 

l)()() 
(XX) h() 

(N111 
200 2000 

IIl-xUu 
IO -1(lN) 
S 40 
S 1(N) 
ý ltu 

I (XX) 10 
()(X) 

4.5 7.5 
1 (N) 10 (XX) 

. 
1,1N) 1 (N)(1 

Sl) I Sl1() 

? (N) I 000 
? (N) 2 S(Nº 

2(X) ; ()(N) 
co I (º(N) 

50 1 '(N) 

M (KK) 
6000 
1x 000 

5U(º 
? 0(º 
200 
25 

30 
2() 

3000 

h 
3 5(uº 
I (º(x) 
250 

, 1u(º 
500 
5()() 
1()() 
00 

I(x) 2(X) 
RU 10I) 
1 00 5(X) 
100 - 4(X) 
! {(º 120 
20 40 
S 1() 
5 iU 
4x 

200 1 000 
0, c, 7.5 
200 500 
100 4(X) 
S() 2(N) 

5() 4(X) 
100 2(N) 

100 4(X) 

20 50 
20 - 2(X) 

I"Accpt p11. Which Iuws no units 
h kcprcvcntativr rankc of vulucs I Iighcr nuixinuun values have hccn rrportctf in the 

Iitrruturr f*Or ! MlI11C of, thr cunytituriitti 
` Typical valuer for new landfills will vary with the metutuolir state of landfill 

Maturc Landfill 

(greater th: ui lo N-curti) 
1. ftnngc 
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2.6 1. FA('IIA'I F. I ItF. A I'N1I": 1'1' BY A( "I'1VA'1'I-: 1) CAMION' AI)tiOItPTIOti 

According Song cl. al ('UU')) , the wiºstcwatcr treatment industry has idcntilicd that 

organic, inorganic and heavy metals compound emitted due to leachate seepage into the 

waterways as it risk to the natural environments. Thus, it wide range of new tertiary 

treatment has been abounded. Kurniawan and Uygur ct. at mentioned the work has 

lixuscd on the enhanced roitguIatiutt llucculation, elarilicalion and biological processes 

such as aerated lagoons, activated sludge, anaraerohic filters, stahilii ition ioºnds, upllow 

anaerobic sludge blanket is plausible circumstances lion Icachalc treatment because of its 

rcaliahility, simplicity, high-cost ellrrtivencss, reduction of stahiliration time and 

accclcration of hiogass production. 

Oasim ct. al stutcd tturt it lurgc variety ol'orgunic solutcs, and it more limited num1wr of' 

inorganic solutcs can bc removed from aqueous wastc stream by adsorption onto 

activatcýt cartxºn. Activated carbon has a high adsorptive surface : rrru (500-1500 m 

It is uacd as powdered activated rartx)n (I'A(") or as it granular activatcd carbon ((; A(') 

hrd. 

According Fmi ct. al (:? Ol)d) in most cascs, activaiccl cartxm adsorption has rcvcalcd lhc 

promincncc in rcnuvul an csscntial amount of' organic cumix)unds 

nitrtºg-cn from thc Icuchatc suntplcs. 
Inlet 

Ovcc flow 

Activated carbon 

nested effluent 

and ammonium 

I taurc :s i-hcrimcntnl tict up ul nctivum1 cnrixm colunm of the Icnchntc trcntrncnt 

24 



In \1alaysia, Au, cl al, 0()-3) has curried out a comparative study fir the rcmovul of 

ammonium nitrop. cn usurp. granular activated carlxms and line stone in Iturung Island 

landfill. Approxilanrtely 4000 of ammonium nitrogen with an initial concentration of 

1904) mg/l. wits elinrinFUcd with -42 WI. of' (; A(' while 1')% removal was achieved using 

'b g I. of limestone under the same concentration. 

J ublc '. '): list of researches fir the landfill Icachatc treatment via activated c: rtx)n (h o 

cl. Ill. 2(X), )) 
Activated c aihon Adsorhtrte I. eachute Maximum I ercentage 

t%lx. precursor type adsorption reinoval 

It iCyUtCI' 

I Nurit SA 4 

('unu»rrciul PAC 

»nkc'O 

Cununcrcial PAC 

('ýºýnmcrýýnl (; A(' 

(; Al' Itýýýr ! 'F! l ) 

i R'ii I 1ý1)1 
Si......... 

_..... CUttututruil PAC 

Adsorbate organic 

I IuIo); cn (A( )Xs) 

('OI) 

('OD ) 

('OI) 

Ammonia 

('()I) 

Dissolved of-P. 111lic 

curNm (1)()(') 

I IyJruhhuhic ur'ktnlics 

rhrnliral (II( )(', ) 

('()I) 

II(x' 

('OI) 
AII111111it1 

('( )I) 

Ammonia 

I'hosphatr 

tittihtllir. rd 

Intermediate 

tiylithrtir 

Stabilized 

Inic tnll'lliiltl' 

tituhiltircl 

Intcrmctliutc 

25 

caluacity (%) 

(mg/); ) 

0.59 

2OX 

I6S. "3h 
i3. sK 

1R 

X7 
th 

lK 

40 

KN 2 

24. b 

7i.. 3 

00 

1)S 

75 

44 

44 



( )iI 1'a1tn tihc II 

'`orit 11. }{ 

('hcim iru 

I'icucurh 1240 

l'�nnnrr4i. a) (; A1' 

( '; ýrtýýtrch 

l i: 1(' 4l) 

('ummrrriul I'A(' 

CUf11111Cr1'IiI) I': 1(' 

('ummrrci: l) I': 1(' 

C. 11 poll 1: 11 Invu)rb 

. 3(x) 

( 'unummmI 1': 1( ' 

Ku"c {lutil. 

F 
Norit RK 

('unuilcn iuI I'A( ' 

COD 

COD 

1tCi1lc'nC 

I ric"hlomºrth)-Irnr 
1,2 -dirhulornwt hunr 

('l )I) 

('O I) 

('()D 

? 1mmoni: t 
COD 

I )O( ' 

l'OI) 

C( )D 
A11u11Umt1 

Colour 

('l )I) 

Colour 

('l)1) 

('OD 

tit; 1hilir. rd 
Intrrtnrtli: itr 

Synthetic 

Intcrnu"t li: Ur 

titahilii. ci) 
I IIICt'nlclillltl' 

tiluhiliird 

tiluhilin"d 

Stabilized 

YUUllf' 

Young 

tituhilür(I 

tituhilicrd 

26 

1 . 100 

0.25 
.1 

0.25! { 

0.148 

(1, '; 

(). 54 

0.48 

0.250 

; K. 1' 

41U1) 

Sl). l)l) 

564 

RK. RU 

6.5 

50 

69 

is 

4X 

75 

a1) 
10 

zx 

70 

4') 

78 

Sl) 

711 

00 
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2.41.1 Ad%orption of Ieachate% on activated carbon 

ki%as ct al. (. 2( 2005) stalcýl that among tertiary treatments, aýlsurhliun into actic: ºtcýl 

cartxºn (: 1(') has tx: cn rclxºrtcd as unc to' thc ntust cllcctivc mcthtºds tu remove high 

molecular %%eight comlxºund (present in stabilized Icachatcs) from atlucous matrix. The 

imcstigatiun his txcn carricd out using several isothcrnt cquations to adctluatcl) 

corrrhrtc the cxrcrimcntal data. 

2.6.2 Ad+orplion Thcorv 

Rivals ct. al ('(N)S) has testing scvcral i, other, n model, to lind the hest fit of' the 

cxpcrimcntal data and also cumi(Iered the additional information derived from tile 

estirnatcd par: unctcr (i. c, , orptiim nature, energy eulculations, surface heterogeneity, 

cte) Ihus, the lolluwing tnoKlels were adopted: 

1) I rcundl ich isotherm (I'll ) 

' 11.: ui}; muir imºlhcrm (l 

Q-1/4 
i'blýý 

;) kcaIirh- Nctcrum iuothcrttt (RI)): 

, 44rAc E 
lI/! xl "' 

4) Icmkin iw)thcnn ( NO 

1n tJ, -. 40) 

{º I hrhinin Itsulushkcvich iuºthcrrn (DR) 

t1r - 01) erp; y'I)(l, t (/ 

h) loth ttitýIhCrttl I I1 1) 

(u 'ý ý1' 

( '(' 

(4) 

IS) 

(h) 

(7) 

(K) 
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º) Sirs iu)lhrrni (Si') 

l, (, u%l o) ̀ 
(9) 

According to lit) ct ul. (? (N)2), euch nuxlrl dit'Irrs in the thernnxlvnumic or empirical 

hw%c behind its determination and cuch one present its own tief of udv; mtut; es and 

irxom-cnicnccs, From the equations, Qc and ('c stand for the values of the measured 

paramctcr (i. c. C( )L ), IC or unstºrhance) irr the solid jr ºrmass unit of absorbent and the 

remaining conwerºtratinn 01'the alorcmcntiImcd parameters in the liquid after equilibrium 

condition are attained. 

tilcjku and I-runk ( Iý)KSº pvc the relatiunshil) hetwcen tl and C, in ilic following graph in 

uccurdarxc with Frcundlich and I. ungniuir nuºtIrls. "I'he linear adsorption curve as tigurc 

6 Wow: 

º (',. 

Vigurr r. h 1 inrar grnph ulnd,, orpliom 

2.6.2.1 Freundlich kntherm 

W'ulhcr cuxl Wcuthcrtcy OHM)) ussuntc thut the adsorbate huts it hetenogencuus surtia<c 
Htth tatm, rhtiim sitcs dial huvc dit'irrcnt cncrp. ics ut'uJsurhtiun and which arc not always 
muiluhlc I tic cNuutiun can hc Jcscrihrd its tOIluws: 
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ki 4 tj h( : 1ý 

I. mcarI , cil 
I= 

.' 

I. n(I' 1,11 il Inh + Iin(, 

I 

/ 
ýý 

/11 

lnK 

º1nC, 

N1'hcrc . K Urcundlich cunstiuit 
n cmpiricul constant rclatcd to adsurptiun c: y1aeity and intensit%" 

N thc : uuuunt uf, uºIutc : ulsurtxd per unit wcight uf'adsurixnt at cquilihriunn Img'Lg) 
(', -- rrsiduual liquid phasc cunccutratiom at equilibrium (mp. /I. º 

2.6.2.2 I . nngmuir hothcrm 

Vk"alý. cr and \V . ithcrlcy (" (M)O) assuntcd that I. angmuir isotherm is hascd on the 
iklyorption on homoF. encous surtitcc, i. c., the surface consist of identical sites, ecltutlly 
a\4Ulahlc for adsorption and with equal cncrgics of adsorption, and that the ad%oncwnt is 

%aturatcd after one layer ofadsorhatc tnolcculcs forms. 

( 

ý-- 
uf ý" °<< I 

º l'4 

I Inrnilx-d 

t ý. 
, 

I Al ' 
1111 

aG Ct +0 

1/aß 

1 1/t, º 1, (, t 

Whcrc, 

u- udwirption constant rclutcd to bindinp. cncrp, ol'thc allinity (utnuniricr ( I/mt; ) 
IS - maximum amount ol'uiIutc that can br aduorp by pamuhar activutcd carbon (mg/kg) 
4 thc amount ol' -wlutc ikl-iorbcd hrr unit wcikht ot' udsorlx nt (mg/hg) 
(', - rcxidual liquid hhuesc concentration at rquilihrium (mg/1) 
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('IiAI''I'EA 3 

11-1E'1'll()1)()1. ()(: Y / PROJECT WORK 

. 
1. I I2E: 1E: Ak<'H AND INFORMATION (: A'1'111-: it 

I tic rc. carch %%urk has txcn done continuously ti)r the whole year in order to have a 

txttcr undcrstandinp, of the project. 

3.2 SUFF. VISIT 

Site visit was nualc at licrrhmun I. undlill. Ilx)h on "4`" Fehnutny 2009 in order to knom. - the 

hxiilion and pliicc of thc landfill. I he site visit was accompanied by the enginecr from 

IlxIh NIunicipnlity ('ouncil, Ir. ti122. tsitü Al lütshrcc, (hc person who is reslxmsihlc for 

thiti liuxllill. 

During the site visit, the direction of Ieuchttte I10Hs and ponds have been i&lentilied told 

brief' explutution utxout the landfill had been given by If. Mustalis I'runn IIX)h 

Municipality City Council. 

1.3 FIFa. h INVESTIGATION 

Iicrrlºam I. undfill Is sittuttcd it Iit. fi Jalan Bcrcham, I anjunt; Ittunhutauº, Ilx)h. fhc 

latxltill is IS mctcr from tit; ('hoh and 9(1 mctcr from dwcllint!. %. The Iandtill'ti ul; c is 

ahout 22 ycar old und it was originutcd from it mining Iukc. Field investigation was out 

to oh. cn-c thc landfill lt>4tttion and oIk"rUiom. At Bachtun Iundlill, ihcrc arc two hugc 

Icachutc Ixmd I(KUtcd ncur nrw lunýllill. HIC Icachatc from ncw and old Iºuultil) flows to 

thc Icacluttc pined via curth drain. 
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. 4.4 INSTALLATION NI()tiIT()IIIti(: 

I hrcc rtuortitorine. tccl) %%: ºs installed on the top of'thc landfill. Hie monitoring well 11.1% c 
diflcrcnt depth tuuncly Om , º)nt atul I'm. I. cachatr s. unpIcs were collected from 

ll; crrtuutt Landfill on 14 August 21)09, Sample was collected. traiisported to the 

Iahxºratory and stored at 4 "('. 

i 
Monitoring 

wc"II 

I landfill 1 
1 

Le". ec: hatr-1 el. 
ý 

Figure 1.7: Monitoring well diagram 

3.5 AtiAlNtilti ()FtiAMI'I. F: 

Aftcr . arnpling. IcaalUUc w: r. ti analyzed liºr some tests according to the tittmdurd Mcthmls 

for the I,: xaururuation of' Wutcr and Waaewntcr (199'). I. cnrhutc sumplcs were rcmovcd 

from thc refrigerator and were placed fiºr about 2 hours at ufxou ""(' fiºr conditioning. 

%amplcs vºrrc thonºughly ugitutcd for rc-suspcnsion of Ix)ssihIc settling solids hcliºrc 

my tcwt was conducted. I'hc physiro-nccrrairul purunºctcrs urc curried out I'm the 

liºIIu%srng tcxt; - 

"1! 3(11) 

h) ('()1) 
c) 1()( ' 
ýl) Nýtruý; rn 
r)1ý11 
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tl furhitlity 
Color 

hº 
. lnutu>nia 
I utal Phosphorus 

Sample, wcrc withdrawn using plastic syringe from the point located about 2 cm Wow 

the liquid Icvcl for the determination of color. ('( )I ), and turbidity. Analy`c. were 

undcrtxl': cn in triplicatca to rcducc the crror. 

Ihc hiI %%us mczisurcd by p1I rnctcr Wylxrticun 20) whilc turbidity wits mci+surcd using 
'U'l) l urbidimctcr (I. uMuttc). hI I mcnsurctttcttt is cutuluctcd to dctcrmine thc hl I o1' 

%unplc cithcr acid, ncutral or alkali. 

COD wcrc detcrntincd in accordance with the Method S22() 1) (closed rcllux. 

coIourimctric methyl) of the Standard Methods lot- the I x+unittatitm of Water and 

Wastcrwatcr (1992). The test is to measure the chemical oxygen demand equivalent of 

the organic material in wastcwatcr that can he oxidiied cltcnaically using dichromate in 

acid solution. Chemical Oxygen I)enumd (('OD) is widely used to charactcrixr the 

organic strength of wastewater and pollution of natural waters. It is the amount of 

oxygen that is required to oxidize an organic compound (hiodegradahle and non- 

biodegradable) to CO.. and water under the influence ot'a strong oxidant in an 

acid environment (Silver nitride used as it catalyst). Compared to the 130I) test, the 

major advantagc of this test is that it requires it shorter time which is approximately 3 

lxours. 

Colour mca.. urcmcnts wcrc rclx, ricd as tntc colour (filtcrrd using 0.45 µm tiltcr luthcr) 

u. x"uyccl tit 455 nm using I)IZ MOO IIA('1I shcctruntctcr 16110cving Standard McIll(KI for 

the Uxaminutinn of* Wtttcr und Wustcwutcr 0992), Mclhtxl No, 212W rctx)rlcd ill 

Niuunum-cuhult ( Nt('u), thc unit of colour tin p. hrtxfuccd by I ing platinum/1 . Iliis 

pt%c. " truc color" vuluc. 
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Inorganic constitution whirl, is anununia was determined in accordance ý%I 

? (O i1( ( Ncs, Icr Methaxf ) usinp. I)IZ . '. OOO I I. A( 'i I slocctrohhumctcr lollomng Standard 

Mrtixxls fur the I": xauninatiun oI Water and Wastewater ( I')'): '_). Thc low-level ammonia 

nitrogen may tx present in water naaturally as a result of* the biological decay of' plant and 

animal matter. Ammonia concentrations arc determined hv direct Nesslcrir. ation. In 

uamc watery. calcium and magnesium colicciltrat lolls Call Cause Cloudiness of' tile 

n: agcnt. Adding a few drops uf' mincral stabilizer solution will prevent this cloudiness. 

licsults are cýlore, sed us ýlam (ml, /l. ) Nil, N. 

1 crial Phosphorus in thc santhlc wtts detennlned in uccurdancc with thc Mcthcxl 811X) 

uand I)It 2(xx) 1IA('iI spcctrontetcr fiollinvinp. Standard mcthods for the I": xtnituttimi of' 

Vº"atcr arxl Watitcwutcr ( 1992). 1otal phosphorus is is ntcusurc of' all thr various fiOnns uf' 

ptxºsphurus Oust arc finuul in it watcr siunple. Phosphorus is an clcmcnt that. in its 

dif]crcnt forms, stimutatcs the growth ttf'acluatic plants and alguc in watcr Nxlics. 
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3.6 1I)tiOlll'lI()\ I'Ia'I' 

Ads4)rptron lurtch cxlxrinºcnt was conducted with Mond landfill Ieachate in flask. Each 

flask was : tided with ditlCrent predetermined amount of granular activate carbon 

((; A('). the amount of ( AA(' used fir this study varied from 0.2 V. to 3.11 g. hic initial 

conccntration (('�) from cash of conical flask was dctcrmincd. These scaled flasks were 

put in a dutkcr fiºr 24 hours with the state of'agitator I50 rpm. fhc samples were filtered 

to get ('OI) and l'(K' concentration ((', ) in the supcrtants using the standard method for 

the cxamir ition of water and wastewater. 

P _=ý 

w w 
4c (I f. V 

OZ`"'A 

LJ 11 4F uu Iv iV 

Figure VX: Adsorption hatch experiment for activated carbon 

º -' "A 

ý 

I 

lhc rcsulty wcrc prescntcd in thr table as follows and graph in lincttr cur%, c will bc 

pluttcd Ihc gniphs will be unmly/cd using Frc undlich and I. ungnmir Isothcrm. 

Co ('r V (nIl. ) M (}; ) q In tI In ('c lhl 1'('r 

Atv%. )rbca wnuunt (4) cfllculutrd usinK IofmulEl : 

q= (C0 (', ) ýý 

Iltc lincuriticd of thc 1"rcuncllich and I. unFttIuir IsltthCrtll as Ittlltlw: 

l. n it l. rr A{ ! in ( '< 

1111 

q aß ýc +ý 

All thc cutr. +t3urty und vtuiuhlcy wcrc dctcrnrinccl mid rulculirtccl titch by stcps to obtain 
thc rrr, ult. 
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C1I AI" FF, It 4 

kI"; SIII '1' ANI) 1)IS('1ºSSION 

4.1 1. F: A('llA FF ()l'A1. VIA 

I hr tctiult-. tur Icachatc clualitý ; ur shown in thc tahIc ix"Iuw Flic trsts have been carried 

out in trrtns ofhiolo}; ical, lilt). sical and chemicals parameters. 

Iuhlr 4.11) : krsult tor Irurhutr quality lit I1rrrhum landfill 

f 

ý I rs Is Itrsuils titundurd n Standard It 

I'll 

Colour (I't. Co ) 

I urhulity 

('OD )m}: /l. ('OI)º 

I(x' Imw1 

ItOI). imE, I. t 

) ti)trutc (mg/I. No. 

I otul 1'hýýýhhuruý( rrýEý/I 

I'O" 

Ammonia l mg I NI I, "N ) 

I total Su%lwIIdcd Solid 

IItiti) 

I(x' COD 

II( )l ). ('()I ) 

7.. s M. 1º' 

Zý5 . 15i 

119 
-17x 

ýIlu 1ý5u 

1""1 45hti 

190 "17 

Is I7 

111) 117 

1 575 1')71) 

ll, Ul)7 (). () ih 

-1. ý? 

- ()09 

h. l) '!, O 

50 

20 

50 

5.5 (), U 

1 (x) 

50 

100 

ý 

!5 



1, rorn the tahlc atxnc, the pII of* the Icachatc vaned widely within the rnnp. c ot'7. i1) 

X tº' lcaclurtc is alkalinc in naturc, heavy rainl'srll may also inllucncc in maintaining 111c 

cumcntration ut' thc IractuUc. Hic near neutral hi I ul' Icachatc sample is also rcasonahlý 

cun+istcnt with the literature which suggcsts that natural hu1'Icrcd Icachatc h11. 

I'h}'sico-chcmical characteristics of* the leachatc delxnd primarily upon the wastc 

contlx+. iUon atxl %catcr content in total %ra, tr. The characteristics of' the leactuitc 

collcctcd in Itcrcham landfill sitc ha. % hccn hrescntcd in Tahlc 10 atxwc. 

I tic Ixc%ctkc tit' avcru}(c vuluc of 1%( I ). (1 9(1 - 473 mg/I. 1 und COD (. 1110 1250 mg/l. ) 

uxlicutcs thc high orgxmic strcngth. ilnu»tg lhc nitrogcnous comlxmnul. iunnumiu 

nitn, `"cn (1375 -1970 mg'l. ) was Prescnt in high c(x"ncrnlralion. this is pn-, huhly duc to 

thc dkumituttion uC atnino acids during the dccomlx, sition ofort; unic comlx)tmds (I atsi 

and /ouhtutli,. 2(X)2 ). Murcovcr, the valuc for total phosphorus and nitratc arc 11(1 - 
117 mg, il. and 15 17 ml; /l. rrslx ctivrlý. fhr vuluc is low und inclicatcs ncithcr 

nitrification ix: currca. 

Ihc valuc for 'C(x'! ('O1) is nuorc than 1.52 and valuc lm liO1)%/('O1) is nuºrc than l), lw). 

According to I'cngrui ct al, 20)7 thc valuc indicatcx that thc Icachatc is in intcnncdiatc 

+tugc. 

Ibc physical parameter such as turbidity and color give the high value. Vile value for 

color i. 12S 4S 1 1'1, (o and the vuluc for turbidity i% IW 27X mu. Me physical 

partttrwtcr i, Iicntcs that the Ictwhutc is brown in color. 
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4.2 11)ý(>iti' 1'1( )N 13: 1'f('11 1": \1'FItI11FN'I' 

I lu rr, ult% oi ('()I ) and MC runt the exlx"rinu"nt arc , Irr%% n in I able I 1; uul I able 1' 

hcluw l'hc cunst: )nt : u)d unknown tire calculated using the equations I'M I-rcundlich 

Iauthcrm and l. anl; muir Isotherm. 

lu 

(m ;11 
Cc 
(nt ; '1. ) 

V 
(till. ) 

111 
(g) (ttt gAg) In q In ('c I /q 1/('c 

°O 

Rollmal 
2210 I>(A) 100 0.2 1.551"15 12.7791471(17 7.152.1411 2. K10 641.4 1127 
2270 1410 100 0,4 'I 1% 12.254K628l 7,265429721 4.81. -(i 7,01-. "4 17.1K) 

2270 1 1(K) 100 01t I0 1661 I1,94) 1291 8 ºc 1.1701195.31 0.2V-0 7.71: -4 . 12.70 
2270 1270 1W U. K I. ,I1 I1,7160690' 1.1-16772 171) K. 0L-0 7.91. -"l "14.05 
2270 1110 1(K) I 1I.. 11'. 1 II. (r11y1173 7.029)72912 8. KI. -6 KAI. -"l ti0.20 

"70 III 10 1(X) 1 4 R06 1 10.79274961 0.09701.12"1K 
2.051.. 
5 1.211 1 (, 4 1O 

"70 
-6 

lo 1aº "l "111100 10.621 12,11, (º. 445719K11) 
2.441: - 
5 1.591 -1 72.2.1 

(u 

Im ý`l º 
Cc 
Imýl 1 

V 
ImI. ) 

M 
1, ) 

(l 
Im EJI, In i In Cc ih I/('c 

% 
Kcmtwal 

, (to/, i. "1s IlH) l)? I81(º10º i: ' IUh'ti? 11 8(18"1871)h: 'ý) ti SIý-h I II -") 10 
ItrU. ' iol la) 1)"1 14 xuuu I 1,90-190 K oI I1 >ti104) t, xl t, 1. il. -a I6. a 
; t, lº týx) ý 11x) u6 11 l., lºu I 11,67-1 19 111 NS-1 i1 / 9 B tiI h 1. a1"A Iv, SS 
iAlº' 28Nu 1(K) 08 ýºý)t, "" - 11AS 7(, - - 1ý)"SI)74'7I 1 001 ti 3.51": "q 21 
; hll. ' ; 1; "I IlK) I HI il)11 I I. i77111', 1"I 1911 ti: I111 I I 1%1 ý 1.71"4 24.2 
1týO1 2477 I(x) 1 I, t, h1 IIº ýinti liºRI 7 xI. lKlii. 1, ý, f, l 
1t, 07 2227 100 4 1.,, 1ºn iýº . IýIK7I "if, 7 1iºK"1 I1ºt, t, l ()I a 19.1 
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('IIAI''1'EIR 5 

('()N('1.1ISION ANI) RECOMMENDATION 

5.1 CONCLUSION 

111C . h: ua. tea aýutuýmti of thc" Icallhallc titurnhlc" have been cutnhletccl. I he Icuchatc 

prupcrsccl treatment meal to he farther studied and analysed. Methods of test the 

Icachatc hn%c been identified and the results were the indicators of the quality of the 

Imitate Kc. carch should he concentrated on the improvonent of' tile Meet of 

contamiruition of water sources weather the surface water or the groundwater sources. 

ltc}ickw that, the rrscnreh should consider the other tartars that may aflect tile 

contamirutson of'thc water such as rainfall and seasonal influence of the climte. 

From hic analyscs, the rrcycnrc ut' high valuc ut' C( )D ) indiratcx the high organic 

arcnl!. th l 1w high vulurti for ammonia nitruyrn probably duc to the dr: uninutiun of' 

: rmrn" : r<Aulti during thr ýlrýunrlxºsitiun u! ' organic cunilx, urnl. According I rngnti ct al 

('(x)7), Ow vulur inuGratcs that the Iearhatr is in intermrtliutc stage whrn I( x'/('OI ) is 

rmºrc than 1,52 and H( )I ), /('( )I ) iy nu, rr thun 0.04), 

In thi% fwu1ctt thc hatch rulwnfºtiun iw)thcrm cxhcrirrºcnl by artivrºicd triton hnx hcrn 

dunc I hc Ilncurlycd t1rcundlinth iyuthcrm shmyed it briter filling oftlic adsorption of' 

organic torºfxºurxl. r tuntfuºrcd ttº I. un6ntuir isotherm rutulysis with the turrclrºtün 

cox: Iliticnt Ik) 0,9217 for ('OI) and (1,940 for IOC. I"ur Iuturc work, the trcuitttcnt using 

ucti%uted turtkn nccd it) be dune whether by column or by other means ºtl' trcrºtmcttt. 
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S.: RF( (1N1N11" \I) %I ION 

5.2.1 l'rn-*ide inrpernrcahle liner and drainage myvlem 

Iicr: ham I: u01iII i, non cnyinccrcd l; uultill. It is ncither havinp. : uty lxýttont lincr nor 

any Icaciuttc collection and trcatnu"nt system. Ilterctorc, all Icachatc generated will finds 

Its rttth% into the surrounding environment. The l; uultill should be provided with 

imrcmicable liner and drainage system at the base of' the landfill in order to avoid 

Icaeiuttc rcnolatcs into . uhuml. All accumulated Ieachatc at the hasc ol'the landfill can 

he collected for rrcyclinp or trcatmetit. 

15.2.2 F urthcr +tudý on the treatment should be carried out 

llrc rcmcohal mcusures should 1x" Curºs1dCrCd by studying (m tile jX)%sIf)Ic treatment for 

this landfill. In thiti project, the author hits prolxºscd the treutment by using uctivutcd 

curt-nm %+irich is ullimluhle and li"usihle to he used. In most cu. xs, uctivuted curtxºn 

ad-Aºrrtion has worked well in removinp. the essentiul organic conqx)unds and 

unmwnium nitropen trom the Ieuchute s: uºrlºIes. 

S. 2.3 ('ontinunu+ monitoring is rrquirrd 

( untuuu)uti ºnuniturtn}.: º] rrtluirrd in urcdrr tu rvºtlunlr thr quality oil 111C Icachatc 

prrci. cly. It is u1mi rt'l'Umntcnded that, the ºutteredent rAint'üII of 11%)h is rvultuttrd to }; et 

the quantity tit' ICpChulc rrtºtluccd at the landfill. Tht: xunthlt: x from nenrcxt rivcr Sg. 

t'd>. dt al-A) necd to he u. Oey%ed in under in know the intlurn"ed of' Ieuchute runtºuniºuttcd 

to the w-uter uJurce 
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