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Abstract

This study aims to examine the chemical characteristics of leachate at several landfill stations in Palangka Raya. The
research was carried out at the lanfill in Palangka Raya City and at the Laboratory of the Banjarbaru Research and
Industrial Standardization Center, in April 2021. The method used was purposive sampling method for leachate
sampling. The leachate samples were grouped into four stations categories (L), there is, L1, sample sourced from active
waste landfill leachate (age <5 years); L2, sample sourced from passive landfill leachate (aged 5 - 10 years); L3, the
sample is sourced from leachate in the inlet pond of the Leachate Water Treatment Plant (LWTP); L4, the sample is
sourced from leachate from the LWTP outlet pond. The research data were statistically analyzed comparatively from
each station. Parameters observed were pH, DHL, Total Dissolved Solid (TDS), Biochemical Oxygen Demand (BODS5),
Chemical Oxygen Demand (COD), NH3-N, Fel, Hg, Pb, and Cd. The results showed that the water leachate from lanfill in
Palangka Raya City has chemical properties with content below the quality standard, namely the Pb value of 0.001-
0.066 mg/L and Cd of 0.003 - 0.016 mg/, the value of Biochemical Oxygen Demand (BOD) in leachate in the inlet and
outlet ponds of LWTP with a value of 105-144 mg/L. Total Dissolved Solid (TDS) in leachate in inlet ponds, LWTP outlets,
and in passive landfill leachate (aged 5 - 10 years) with a value of 839-1,994 mg/L. Total Fe is 1.446 - 2.980 mg/L, Hg
is 2.299-2.711 mg/L, Chemical Oxygen Demand (COD) is 347.45 - 4.290.2 mg/L and Total Ammonia (NH3-T) is 88.250-
665.00 mg/L is above the quality standard. The pH value of the leachate is quite high and meets the quality standard (6-
9), which ranges from 6.07 to 8.31.

Keywords: Landfill; Waste; LWTP; Water leachate

1. Introduction

The increase in the population of Palangka Raya City will affect the amount of waste generated from population
activities. The waste generation of Palangka Raya City that enters the TPA is 746 m3 or 261 tons per day which will
cause leachate. Therefore, integrated waste management is needed from upstream to downstream. The main problem
of waste generation currently occurs downstream from waste management, namely at the final waste processing site
(TPA) [1]. Piles of garbage in the landfill will produce leachate which has the potential to pollute the surrounding
environment [2]. The Palangka Raya City TPA was built using a control landfill pattern, but its use pattern is still open
dumping. This will affect the characteristics of the leachate, due to the entry of external water into the landfill which
dissolves and rinses out dissolved substances [3].

The quantity and quality of leachate from landfills fluctuates because it depends on rainfall, the character and duration
of waste in the landfill [4] and the pattern of use of the landfill [5].
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The composition of the leachate is influenced by several factors such as the type of waste deposited, the amount of
rainfall in the landfill area and the specific conditions of the disposal site [6]. In line with the research results of [7] that
the characteristics of leachate depend on the processes that occur in landfills at each landfill. Meanwhile, [8] stated that
the age of the landfill will affect the characteristics of the landfill leachate.

According to [9] and [10] leachate has a high content of organic and inorganic materials which are characterized by
BOD, COD, pH, NH3, Sulfate, TDS, DHL, Fe [11] and microorganisms [12]. In addition, [13] stated that TPA leachate also
contains heavy metals. Furthermore, [14] that leachate from landfill has the potential to contain several heavy metals
such as Hg, Cd, Pb, Cu, Cr, and Zn originating from human activities (anthropogenic) [15]. This study aims to examine
the chemical characteristics of leachate at several stations in the landfill in Palangka Raya.

2. Research Methods

2.1. Time and Place of Implementation Research

The research was carried out in April 2021, during the rainy season, located at the final waste processing site in Bukit
Tunggal Village, Jekan Raya District, Palang Raya City.

2.2. Materials and Tools

The materials used in this study were leachate from the Palangka Raya City landfill, ice cubes and a number of chemicals
in the laboratory for analysis of leachate nutrients. While the tools used in this research are GPS, hoe, shovel, sample
bottle, sample storage box, pH meter, Eh meter conductivity, camera, 20 1 jerigan, 2 L jerigan, 10 L bucket, scoop,
thermometer, funnel, filter tool, and camera.

2.3. Implementation Method

This research is a quantitative descriptive study, using the purposive sampling method. Sampling was carried out in two
stages, namely the first stage of determining the leachate source (station) and the second stage of determining the
sampling point at each station. The leachate samples were taken from the TPA area in Palangka Raya City. Grouping of
leachate samples into 4 (four) stations, namely L1 (station 1), samples sourced from active waste landfill leachate (age
<5 years); L2 (station 2), samples sourced from passive waste-backfill leachate (aged 5 - 10 years); L3 (station 3),
samples sourced from leachate in the inlet pond of the Leachate Water Treatment Plant (IPAL); L4 (station 4), the
sample is sourced from leachate from the WWTP outlet pond. The station where the leachate sample is taken is shown
in Figure 1.

Figure 1 Palangka Raya City Waste Land Leachate Assessment Station

Taking of leachate was carried out in sunny weather with a temperature of 32.10C. Leachate samples were taken using
a long-handled dipper from the leachate flow at station 1 (L1) and station 2 (L2). Meanwhile, samples of leachate from
station 3 (L3) and station 4 (L4) were carried out using a bucket from the WWTP pond. The leachate samples taken at
each station were composited into 10 L volume buckets. Furthermore, the leachate samples to be tested in the
laboratory were filtered and putinto 2 L volume bottles and labeled according to the landfill station. All leachate samples
were put into a sample box filled with ice and brought to the laboratory of the Research and Industrial Standardization
Center (Baristand) Banjarbaru.
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2.4. Observation Variable

The variables observed in this study were the chemical characteristics of the leachate consisting of pH, electrical
conductivity (DHL), Total Dissolved Solids (TDS), Biochemical Oxygen Demand (BODS5), Chemical Oxygen Demand
(COD), Total Ammonia (NH3-N), Total Iron (Fe), Mercury (Hg), Lead (Pb), Cadmium (Cd).

2.5. Data analysis

The leachate measurement data were statistically analyzed using comparative analysis from each station. Observational
data obtained were tabulated and presented in graphical form.

3. Results and discussion

The leachate quality test was carried out in situ and ex-situ at each station. In situ test (field test), namely pH, DHL, Total
Dissolved Solid (TDS) Biochemical Oxygen Demand (BOD5), Chemical Oxygen Demand (COD), Total Ammonia (NH3-T),
Total Iron (Fe), Mercury (Hg), Lead (Pb), and Cadmium (Cd). The results of the parameter test for the Leachate TPA of
Palangka Raya City Garbage at the observation station are presented in Table 1.

Table 1 The results of the chemical characteristics of the TPA leachate in Palangka Raya

Test Result Unit (Station) Leachate Water
Parameter | Unit 1 2 13 ” Quality Standard
pH - 6.07 8.31 7.45 7.73 6-9*
DHL pus/cm | 6308 3986 755 1418 -
TDS mg/L | 5.092 1.994 839 1.108 2000**
BOD mg/L 1.650 312 144 105 150*
CoD mg/L | 4.290.2 | 1.075.80 | 375.66 | 347.45 300*
NH3-N mg/L | 665.00 | 438.00 | 56.00 | 88.25 10%*
Fe-Total | mg/L | 2.980 2.084 1464 | 1.523 5,0%*
Hg ug/L 2.711 2.666 2.573 | 2.299 0,005*
Pb mg/L | 0.066 0.023 | <0.001 | <0.001 0,1**
Cd mg/L | 0.016 0.011 | <0.003 | <0.003 0,1*

Description: * = Permen LH P.59/2016 regarding leachate quality standards; ** = Permen LH No. 5/2014 concerning waste quality standards that
have not been determined; L1 (station 1), which is a sample of active waste backfill leachate (age <5 years); L2 (station 2), samples of passive waste
backfill leachate (aged 5 - 10 years); L3 (station 3), samples of leachate from the inlet pond of the Leachate Water Treatment Plant (WWTP); L4
(station 4), sample of leachate from IPA outlet pond

Based on Table 1 shows that the content of heavy metals Lead (Pb) and Cadmium (Cd) in leachate from the area where
the final waste processing is located in Palangka Raya City is below the quality standard with values ranging from 0.001-
0.066 mg/L and 0.003 - 0.016 mg/L. Total Fe and Hg were above the quality standard with values ranging from 1,446
-2,980 mg/L and 2.299-2,711 mg/L, respectively. The content of Chemical Oxygen Demand (COD) and Total Ammonia
(NH3-T) is above the quality standard with values ranging from 347.45 to 4,290,2 mg/L and 88.250-665.00 mg/L,
respectively. The pH value of leachate is high enough to meet the quality standard (6-9), which ranges from 6.07 to 8.31.
The content of Biochemical Oxygen Demand (BOD) is below the quality standard only for leachate in the inlet and outlet
ponds of WWTP with a value of 105-144 mg/L, while Total Dissolved Solid (TDS) is below the quality standard for
leachate in the inlet and outlet ponds. WWTP, as well as in passive backfill leachate (aged 5 - 10 years) with a value of
839-1,994 mg/L. As a result, the overall chemical properties of leachate in several waste final processing sites in
Palangka Raya City are still above the quality standard, which means the condition of leachate is very dangerous and
can pollute the environment if not managed, so it needs to be managed properly.

3.1. Electrical Conductivity (DHL) and Total Dissolved Solid (TDS)

Electrical conductivity (DHL) is a numerical description of the ability of water to continue the flow of electricity, it can
be used to quickly detect the distribution of leachate in the environment around the landfill [3]. The DHL leachate
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measurement aims to describe the conductivity value of the leachate at the Palangka Raya TPA at several observation
stations. The distribution of DHL and TDS leachate from landfill in Palangka Raya is presented in Figure 2.
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Notes: L1 (station 1), which is a sample of active waste backfill leachate (age <5 years); L2 (station 2), samples of passive waste backfill leachate
(aged 5 - 10 years); L3 (station 3), samples of leachate from the inlet pond of the Leachate Water Treatment Plant (WWTP); L4 (station 4), sample of
leachate from the WWTP outlet pond

Figure 2 Distribution of DHL and TDS leachate from landfill in Palangka Raya

Figure 2 illustrates that the value of DHL electricity at the Palangka Raya TPA location ranges from 755 S/cm-1 to 6308
S/cm-1. The amount of leachate at the Palangka Raya TPA location indicates that the leachate at each station has a fairly
large difference in the DHL value range. The DHL value for electricity at station 1 is 6308 S/cm-1, which is the highest
DHL value from all observation stations, while the DHL value for leachate electricity at station 2 is 3986 S/cm-1 or there
is a decrease in the value of DHL by 37% from station 1 (active backfill). Stations 3 and 4, which are the inlet and outlet
ponds of WWTP, the leachate DHL values are 755 S/cm-1 and 1418 S/cm-1, respectively, or a decrease of 88% and 78%
from station 1. The high DHL value at station 1. 1 is suspected to be caused by leachate originating from active waste
that produces easily decomposed organic matter such as protein, carbohydrates, generally from food waste and
agricultural by-products. This organic material is decomposed into simpler organic materials and inorganic materials
such as salts that dissolve in leachate and increase the value of DHL [16]. In line with [5] leachate is water formed from
the decomposition process of waste from the landfill cell, so it has a higher content of ions and cations. Station 2 the
DHL value decreased presumably because the leachate from passive backfill (5-10 years) dissolved salts in the leachate
decreased with the increase in waste decomposition time in the backfill. According to [17], the dissolved inorganic salts
in waste such as carbonates and phosphates cause an increase in conductivity. In line with [6] the value of DHL is
determined by the type, amount, and mobility of ions, in total. That is, the DHL value is related to the concentration and
type of dissolved ion, not the dissolved solid. The high value of DHL usually indicates the level of pollution in the
environment. indicated that it contains a lot of dissolved acids, bases, and salts so that they split into anions and cations
which increase the value of DHL [7]. An increase in DHL will be followed by an increase in TDS and vice versa

The TDS value at the Palangka Raya TPA location ranged from 839 mg L-1 to 5092 mg L-1. The magnitude of the leachate
TDS value at the Palangka Raya TPA location indicates that the leachate at each station has a fairly large difference. The
TDS value at station 1 is 5092 mg L-1, which is the highest TDS value from all observation stations, while the TDS value
of leachate at station 2 is 1994 mg L-1 or there is a decrease in TDS value by 61% from station 1 (active backfill) .
Stations 3 and 4, which are the inlet and outlet ponds of WWTP, the leachate TDS values are 839 mg L-1 and 1108 mg
L-1, respectively, or there is a decrease of 84% and 80%, respectively, from station 1.

The high value of TDS station 1 is suspected to be active waste landfill producing organic and inorganic compounds as
well as ions in the leachate. While the TDS value at station 2 is lower, it is suspected that the organic material in passive
backfill has been decomposed for a long time. and [2] stated that the high level of TDS in waste leachate was due to the
accumulation of decomposition of organic and inorganic waste that was piled up in the landfill every day. The longer
the age of the landfill, the lower the TDS in the waste leachate at the TPA [18]. In accordance with the statement of [19],
TDS is caused by inorganic materials in the form of ions, among others; Sodium, Calcium, Magnesium, Bicarbonate,
Sulfate, Chloride, Iron, Potassium, Carbonate, Nitrate, Fluoride, Strontium, Boron and Silica [20]. [21] stated that DHL
and TDS are directly proportional to landfill leachate. The DHL value can be estimated by multiplying the TDS value by
a constant number 0.55-0.75.
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3.2. Degree of acidity (pH), Iron (Fe) and Mercury (Hg)

The pH value is a very important factor in organic waste decomposition. The value of the degree of acidity (pH) of the
leachate in several locations of the Palangka Raya Waste Landfill is presented in Figure 3.

The solubility and deposition of iron in water occurs at a pH that is almost the same as its presence in the soil, i.e. iron
dissolves at an acidic pH and settles at an alkaline pH [22]. Added by [23] that this causes the interaction of iron and
hydroxide ions to be higher so that the amount of iron hydroxide deposits increases. [19] argue that the result of the
interaction between OH- and these metals forms flocs in solutions that are easy to precipitate. The distribution of Fe
and Hg leachate from the landfill in Palangka Raya is presented in Figure 3.
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Figure 3 The distribution of the pH, Fe and Hg of the landfill leachate in Palangka Raya

Figure 3 shows that the pH of the leachate in the Palangka Raya TPA at the four observation stations ranges from pH
6.07 to 8.31. Station 1 leachate has the lowest pH value of 6.07 from all observation stations. At station 2 the leachate
has the highest pH value of 8.31. Meanwhile, Station 3 (IPAL inlet pool) has a pH value of 7.45 and the leachate at station
4 (IPAL outlet pool) has a pH value of 7.73. The pH value of the Palangka Raya TPA leachate can still be classified as
slightly acidic at station 1, station 2 slightly alkaline, while station 3 and station 4 are closer to neutral.

According to [1], the increase in the age of the waste in the garbage heap will be followed by a methane fermentation
phase as a result of anaerobic biological decomposition with a pH value of 7-9. This leachate pH indicates that aerobic
and anaerobic bacteria will develop and decompose complex organic compounds into simpler compounds in the
leachate that have the potential as a source of nutrients for plants. The leachate in the WWTP ponds (stations 3 and 4)
was higher than station 1, presumably due to a further decomposition process and entering the methanogenesis phase.
This condition is thought to affect the pH value in the WWTP pond.

The low pH value at station 1 is suspected to be a process of waste fermentation (acidogenesis phase) which is more
dominant and results in a low pH value of leachate. Station 2 has the highest leachate pH value of 8.31. It is suspected
that the leachate from passive waste has entered the methanogenesis phase which produces methane gas. According to
the statement of [24] the increase in pH value occurs because the population of methanogenic bacteria that play a role
in converting organic acids into methane has begun to dominate. Under these conditions the amount of methane
produced will also increase. [3] The pH value of waste leachate increases to alkaline with increasing age of waste.

Figure 3 shows that the total Fe concentration at the Palangka Raya landfill site ranged from 1,464 mg L-1 to 2,980 mg
L-1. The highest total Fe concentration at station 1 was 2,980 mg L-1, while the total Fe concentration at station 2 was
2,084 mg L-1. There was a 30% decrease from station 1. The total Fe concentration of leachate at station 3 and station
4 was relatively the same, 1.464 mg L-1 and 1.523 mg L-1, respectively, or a 49% decrease from station 1. The leachate
samples at station 1 showed that the highest total Fe value is where the leachate comes directly from organic and
inorganic waste such as ferrous metal. It is suspected that the total Fe in the leachate to the TPA originates from
inorganic waste. In line with [20] state the main source of total Fe in leachate apart from organic materials as well as
components of building materials and furniture. Station 2 experienced a decrease in the total Fe concentration, it is
suspected that some of the Fe source material in the landfill has decreased. While the total Fe concentration of leachate
atstation 3 and station 4 is relatively less, the reduced concentration of total Fe is thought to be suspended at the bottom
of the landfill leachate management installation pond as colloidal granules (<1pm diameter) or larger, such as Fe203,
FeO, Fe (OH) 3 and so on [23].
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The concentration of Hg in the landfill leachate of Palangka Raya City ranged from 2.299 g L-1 to 2.711 g L-1 as shown
in Figure 6. Hg was detected at all stations, with the highest Hg concentration at station 1, namely 2.711 g L-1, while the
concentration of Hg leachate in station 2 is 2,666 g L-1 lower than station 1 or a decrease of 1.7%. The concentration of
Hg at station 3 and station 4 was lower at 2,573 g L-1 and 2,299 g L-1, respectively, or a decrease of 15% from station 1
(rukuna aktiv). It is suspected that the factor of decreasing the concentration of Hg in the WWTP pond is due to
suspension to the bottom of the pond, the transfer and transformation of mercury can be carried out by bacteria. [25]
stated that in WWTP ponds Hg is absorbed in particulate materials and undergoes precipitation in the waters. Mercury
is influenced by the presence of microbes, organic matter, organic mercury content, pH, and temperature [14].

The Hg compounds in the landfill are thought to have come from agricultural by-products using fungicides, as well as
insecticide containers, paint cans, and electrical components that have accumulated in the landfill. According to [10] Hg
is used in agriculture in the manufacture of fungicides, which can be accumulated in agricultural by-products into waste.
In agriculture, mercury compounds are widely used for the manufacture of biocides, especially fungicides and
bactericides [14]. [10]) stated that in aquatic systems, mercury metal will undergo oxidation so that it turns into Hg2+
which then allows sulfate reducing bacteria (SRB) in aquatic sediments to convert Hg2+ into methyl Hg (Hg-CH3). High
water pH can reduce metal solubility in water [4].

3.3. Chemical Oxygen Demand (COD), BOD (Biochemical Oxygen Demand) and Ammonia (NH3)

Chemical Oxygen Demand (COD) describes the total organic compounds in the waters, both those that are easily
decomposed (biodegradable) and those that are difficult to experience (non-biodegradable). Wastewater containing
organic matter will increase the population of microorganisms thereby increasing the COD value. for high COD values
are proteins, carbohydrates, oils, fats, detergents and surfactants [9].

The BODS5 value is used to estimate the amount of organic matter in wastewater that can be oxidized and will be
decomposed by microorganisms through biological processes. [13] BOD is an indicator of biodegradation of
biodegradable organic compounds in leachate. BOD5 only describes organic matter that can be decomposed biologically
(biodegradable) [26]. The COD and COD values in landfill leachate in Palangka Raya City are presented in Figure 4.

The main source of ammonia is the presence of organic matter resulting from the decomposition of waste by bacteria
which cannot be oxidized to nitrite and nitrate so that together with rainwater, ammonia compounds will be
transported with leachate [13]. The distribution of NH3-N leachate from landfill in Palangka Raya is presented in Figure
4.
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Figure 4 Distribution of COD, BOD, and NH3-N Lachate for landfill leachate in Palangka Raya

Figure 4 shows that the COD value of the waste leachate from the Palangka Raya landfill at several observation stations.
Station 1 showed the highest COD value, namely 4290.2 mg L-1, while station 2 had a COD value of 1075.8 mg L-1 or
experienced a 75% decrease in COD value from station 1. This decrease indicated that station 2 organic matter was
difficult or easily degraded at station 2 decreases with increasing age of the fill. According to Naveen et al., 2016 COD
provides an overview of the total amount of organic matter that is easily decomposed and that is difficult to degrade.

The COD value at the TPA may vary at the sampling station, due to the different availability of oxygen. This difference
causes variations in the decomposition of organic particles from the solid phase into the air phase in the form of simpler
compounds such as CO2, H20 and NH3. Monomer compounds from the hydrolysis reaction include acids, free fats,
amino acids, glucose which are very beneficial for the growth and development of bacteria [13,19]. Backfilling of aged

90



Open Access Research Journal of Multidisciplinary Studies, 2022, 03(01), 085-094

waste (5-10 years) produces leachate with lower organic matter content so that it is lighter to increase that efficient
degradation of dissolved organic matter can be achieved. Meanwhile, backfill for less than 5 years still experiences the
phrase acetogenic and organic matter is still high, resulting in a large process of degradation of waste material [4, 27].

Microorganism acclimatization process can be declared successful if there is a decrease in COD value. The decrease in
the concentration of the COD pollutant parameter indicates the existence of a biodegradation process carried out by
microorganisms well. The acclimatization process can be said to be complete if the COD concentration reduction is in a
steady state and the pollutant removal efficiency reaches 50% of the initial concentration [28].

COD values (Figure 3) at station 3 and station 4 were 375.66 mg L-1 and 347.45 mg L-1, respectively, decreased COD by
8% from station 3 and 92% from station 1. The COD value at station 4 decreased It is suspected that the oxidation of
organic compounds in the leachate water, as well as the deposition of organic compounds into mud at the bottom of the
WWTP pond. Another assumption is that the reduced value of COD in WWTPs is because the leachate flowing from the
source decomposes and mixes with surface runoff water from the landfill and rainwater, which can lead to a hydrolysis
reaction [29].

Based on Figure 3, it shows that the BOD value of the landfill leachate at Station 1 shows the highest BODs value, namely
1,650 mg L-1, while Station 2 has a BOD5 value of 312 mg L-1, which has a BOD5 value of 81% decreased from Station
1. This indicates that biodegradable organic materials at station 1 are still more widely available. Meanwhile, at station
2, the giodegradable organic matter decreased with increasing age or had entered the methagonesis phase. The BOD
values for station 3 and station 4 were 144 mg L-1 and 105 mg L-1, respectively, a 27% decrease in BODs from station
3 and 94% from station 1. It can be seen that the decomposition process of organic matter in leachate takes place well
so that the BOD value is greatly reduced. According to [30] most of the organic carbon is converted into gas, so that the
concentration of BOD and COD is low, in this phase the pH increases by about 7.8 - 8.2.

BODs values vary widely depending on the age of the landfill. For new landfills or under a year old, the BOD5 values
generally range from 2,000 - 30,000 mg L-1, while for mature landfills, it will range from 100 - 200 mg L-1. Therefore,
the leachate from the Sampak TPA in Palangka Raya City is still relatively low [28]. [13] argue that the value of BODs is
influenced by the age of the waste material and the type of waste material in the backfill. [11] suggests that in general,
leachate from a new landfill will have a high BOD and then it will decrease gradually over 10 years. BOD shows a picture
of organic matter levels, namely the amount of oxygen needed by aerobic microbes to oxidize organic matter to carbon
dioxide and water [31].

The ratio of BOD/COD is a key factor to understand the rate of biodegradability of organic matter in water [13]. In line
with [28], states that the BOD/COD ratio is between 0.1-1.0, including the biodegradable zone group, whereas if the
value is 1.0, it is said that the organic material in the landfill leachate can be biodegraded [8]. The decomposed organic
matter functions as a nutrient for bacteria. [32]. [28] in their research stated that COD and BOD are indicators to
determine the quality of leachate. This indicates that there are many organic compounds in the water. The value of COD
is always higher than BOD, this is because many organic substances are oxidized chemically but cannot be oxidized
biologically [30]

Figure 4 shows that the concentration of NH3 in the leachate at the Palangka Raya City TPA observation station ranged
from 56,000 ml L-1- 665,000 ml L-1. The highest concentration of NH3 in leachate at station 1 was 665,000 ml L-1,
followed by leachate at station 2 with a concentration of 438,000 ml L-1, station 4 with a concentration of 88,250 ml L-
1, and station 3 with a concentration of 56,000 ml L-1. There was a decrease in the concentration of NH3 at station 2 by
34%, station 4 by 87% and station 3 by 92%. [33] stated that waste containing organic nitrogen will be decomposed by
bacteria into ammonia, so that the concentration of ammonia is influenced by the content of organic compounds in
leachate. It is suspected that microbial activity in aerobic active landfill decomposes waste containing organic nitrogen,
especially from biodegradable waste and produces leachate with the highest ammonia concentration at station 1.
Meanwhile, station 2 leachate comes from passive landfill which has entered the methanogenesis phase. and it is
assumed that most of the organic compounds have decomposed. Ammonia concentrations at station 3 and station 4
decreased very significantly by 92% and 87% respectively from station 1. The decrease was thought to be due to the
dilution of leachate in the WWTP pond and partially suspended. [19] stated that ammonia can be absorbed into
suspended and colloidal materials so that it settles. According to [34] Ammonia in the WWTP pool will form an
equilibrium with ammonium through hydrolysis where pH affects the equilibrium. Added by [33] that the ammonia
liberated by the decomposition process of organic compounds will form an equilibrium reaction with ammonium ions
(NH4+). This ammonium then undergoes a nitrification process to form nitrite and nitrate. [35,36] in [37] stated that
ammonia can form metal ion complexes.
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3.4. Cadmium (Cd) and Lead (Pb)

Sources of Cd come from waste in the form of used plastic, paint residue, batteries, plastic, soldering processes and the
ceramics industry [10]. [15] argue that rubber, soap, fireworks, textile printing and colorants for glass can produce Cd.
[38] stated that lead is a heavy metal because it has a specific gravity of five times the specific gravity of water. 95% lead
is inorganic (inorganic salts) which are generally less soluble in water. The distribution of Cd and Pb leachate from the
landfill in Palangka Raya is presented in Figure 5.

0.07

0.0
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Figure 4 Distribution of Cd and Pb leachate from landfill in Palangka Raya

The concentration of Cd at all stations ranged from <0.003 to 0.016 mgL-1 as shown in Figure 4. The highest
concentration of Cd was in the passive landfill leachate of Palangka City Raya (station 1), which was 0.016 L-1, the
concentration in the leachate samples of active landfill landfill leachate Palangka Kota Raya (station 2), which is 0.011
mgL-1, the Cd concentration is slightly lower than station 2. Meanwhile, the Cd concentration at station 3 and station 4
is very low, each <0.003 mgL-1 or decreased by 81%. The decrease in the concentration of Cd at station 3 and station 4
(the WWTP pool of the Palangka Raya City waste landfill) occurred at the bottom of the pool. According to [10] that the
presence of phosphate and sulfide will form a precipitate of cadmium carbonate, cadmium phosphate, cadmium sulfide
which is insoluble or has very small solubility and settles [39].

The concentration of Pb at all stations ranged from <0.001 to 0.066 mg L-1 as shown in Figure 5. The highest Pb
concentration in the leachate at station 1 was 0.066 L-1, while the Pb concentration at station 2 was 0.023 mg L-1, a
decrease of 65%. Meanwhile, the Pb concentrations at station 3 and station 4 (WWTP ponds) were < 0.001 mg L-1,
respectively, or a 98% decrease. The occurrence is thought to be caused by the occurrence of precipitation into the
bottom of the pond. [40] stated that the condition of the Pb mass is greater than water so that the potential for
suspension is higher at the bottom of the leachate pond. [15] stated that in the Sanitary Landfill, Malaysia, the Pb
concentration in the leachate sample was 0.03 mg/L, higher than the Pb concentration in the Palangka Raya TPA. Lead
concentrations in the environment depend on the level of human activity. Solid waste in the form of black plastic, used
batteries and paint cans that are in the landfill leaves lead metal [14]. In line with [40] the source of Pb in leachate is
from various human wastes such as used batteries, cigarette packs and pesticide packaging.

4., Conclusion

The results of this study can be concluded that leachate from the area where the final waste processing site in Palangka
Raya City has chemical properties with a content below the quality standard, namely the value of heavy metal Lead (Pb)
ranges from 0.001-0.066 mg/L and Cadmium (Cd) ranges between 0.003 - 0.016 mg/L. The content of Biochemical
Oxygen Demand (BOD) in leachate in the inlet and outlet of WWTP with a value of 105-144 mg/L, Total Dissolved Solid
(TDS) in leachate in the inlet pond, WWTP outlet, and in the leachate water of passive landfill (age 5 - 10 years) with a
value of 839-1994 mg/L. Total Fe is 1,446 - 2,980 mg/L, Hg is 2,299-2,711 mg/L, Chemical Oxygen Demand (COD) is
347,45- 4,290,2 mg/L and Total Ammonia (NH3-T) is 88,250-665.00 mg/L is above the quality standard. The pH value
of leachate is quite high and meets the quality standard (6-9), which is in the range of 6.07 - 8.31.

Compliance with ethical standards

Acknowledgments

Thanks to the friends who contributed to this article. The results of this study are dedicated to the development of
science.

92



Open Access Research Journal of Multidisciplinary Studies, 2022, 03(01), 085-094

Disclosure of conflict of interest

The authors declared that present study was performed in absence of any conflict of interest.

References

[1]

Purwanta W, Joko. Production Rate and Characterization of Leachate Organic Pollutants from TPA P.S. Kaliwlingi,
Brebes Regency. Journal of Environmental Technology. 2017; 18(2): 157-164.

Zubair T, A Malamassam, MR Syafitri. Analysis of TPA Tamangapa Leachate Water Quality and Its Effect on the
Environment, Journal of Civil Engineering, Hasanuddin University Makasar. 2015; 4-8.

Aziz SQ, HA Aziz, MS Yusoff, MJK Bashir, M Umar. Leachate characterization in semi-aerobic and anaerobic
sanitary landfills: A comparative study, Journal of Environmental Management. 2010; 91: 2608-2614.

Naveen BP, PV Sivapullaiah, TG Sitharam. Effect of aging on the leachate characteristics from municipal solid
waste landfill. IND-06 Japanese Geotechnical Society Special Publication, 2016 - The 15th Asian Regional
Conference on Soil Mechanics and Geotechnical Engineering. 2016; 1940-1945. http://doi.org/10.3208/jgssp.
Damanhuri E, T Padmi. Pengelolaan Sampah Terpadu. Ed 2, Penerbit ITB Press, Bandung. 2019; 324 p.

Anilkumar A, D Sukamaran, SGT Vincent. Effect of Municipal Solid Waste Leachate on Ground Water Quality of
Thiruvananthapuram District, Kerala, India. Applied Ecology and Environmental Sciences. 2015; 3(5): 151-157.

Adhikari B, KR Dahal, SN Khanal. A Review of Factors Affecting the Composition of Municipal Solid Waste Landfill
Leachate. International Journal of Engineering Science and Innovative Technology (IJESIT). 2014; 3(5): 273 -
281.

Bhalla B, MS Saini, MK Jha. Characterization of Leachate from Municipal Solid Waste (MSW) Landfilling Sites of
Ludhiana, India: A Comparative Study. International Journal of Engineering Research and Applications (IJERA).
2012; 2 (6): 732-745.

Zainol NA, HA Aziz, MS Yusoff. Characterization of Leachate from Kuala Sepetang and Kulim Landfills: A
Comparative Study Energy and Environment Research. 2012; 2(2). 45-52.

Fard MP, AH Mahvi, A Asgari, M Moradnia. Heavy Metals Monitoring in Leachate from landfill Site of Qazvin, Iran.
Arch Hyg Sci. 2017; 6(1): 44-48.

George, M. Studies on Landfill Leachate Transportation and Its Impact on Soil Characteristics. India: Division of
Civil Engineering, Cochin University of Science and Technology. 2014; 210 p.

Arpita H, Bhatt, Richa V, Karanjekar, S Altouqi, ML Sattler, MDS Hossain, VP Chen. Estimating landfill leachate
BOD and COD based on rainfall, ambient temperature, and waste composition: exploration of a MARS statistical.
2017; 8(3):1-16.

Lee AH, N Hamid. BOD/COD Ratio as An Indicator for Pollutants Leaching from Landfill. Journal of Clean Energy
Technologies. 2014; 2(3): 263-266.

Gworek B, W Dmuchowski, E Koda, M Marecka, AH Baczewska, P Bragoszewska, A Sieczka, P Osi'nski. Impact of
the municipal solid waste lubna landfill on environmental pollution by heavy metals. Water. 2016: 8 (10): 470-
485.

Ishak AR, S Mohamad, Tey KS, FS Hamid. Leachate and Surface Water Characterization and Heavy Metal Health
Risk on Cockles in Kuala Selangor. Procedia - Social and Behavioral Sciences. 2016; 222: 263 - 271.

Lopes DD, SPCM Silva, F Fernandes, RS Teixeira, A Celligoi, LH Dall’Antonia. Geophysical Technique and
Groundwater Monitoring to Detect Leachate Contamination in The Surrounding Area of A Landfill - Londrina (PR
- Brazil). Journal of Environmental Management. 2012; 113: 481-487.

Umar M, HA Aziz, YM Suffian. Variability of parameters involved in leachate pollution index and determination
of LPI fom four landfills in Malaysia. Int. ]. Chem. Eng. 2010 (3): 6 p.

Bella DG, DD Trapani, G Mannina, dan G Viviani. Modeling Of Perched Leachate Zone Formation in Municipal Solid
Waste Landfills, Waste Management. 2012; 32: 456-462.

Zhang QQ, BH Tian, X Zhang, A Ghulam, CR Fang, Rou He. Investigation on characteristics of leachate and
concentrated leachate in three landfill leachate treatment plants. Waste Management. 2013; 33: 2277-2286.
Sari RN, Afdal. Characteristics of Leachate (Leachate) in the Padang City Cold Water Waste Disposal Site. Andalas
University Journal of Physics. 2017; 6(1): ISSN 2302-8491.

Sofiah V, C Chamid, Sriyantri. DHL, TDS and Study To Determine The Level Of Shallow Ground Water Pollution

In Location Around Landfill Leuwigajah Bandung District West Java Province.Prosiding Teknik Pertambangan.
2016; 2 (1) :297-306

93



Open Access Research Journal of Multidisciplinary Studies, 2022, 03(01), 085-094

Rout GR, S Sahoo. Role of iron in plant growth and metabolism. Reviews in Agricultural Science. 2015; 3: 1-24.

Héansch R, RR Mendel. Physiological functions of mineral micronutrients (Cu, Zn, Mn, Fe, Ni, Mo, B, Cl). Current
opinion in plant biology. 2009; 12(3): 259-266.

Panchoni LC, CA Santos, BH Kuwano, KB Carmo, MV Cely, AGO Junior, DSL Fagotti, Cervantes VNM, Zangaro W,
Andrade DS, Nogueira MA. Effect of Landfill Leachate on Cereal Nutrition and Productivity and on Soil Properties.
Journal of Environmental Quality. 2016; 45 (3) : 1080-1086.

Irhamni, S Pandia, E Purba, W Hasan. Heavy Metal Content in Leachate Water at the Banda Aceh City Waste Final
Disposal Site (TPA). Proceedings of the Postgraduate National Seminar (SNP). Syiah Kuala University, Banda
Aceh. Banda Aceh: 13 April 2017. Pages A19-A22.

Shadi AMH, MA Kamaruddin, NM Niza, MI Emmanuela, MA Shaah, MS Yusoff, FA Allafi, Characterization of
stabilized leachate and evaluation of LPI from sanitary landfill in Penang, Malaysia Article in Desalination and
Water Treatment. 2020; 189: 152-164.

Mitali N, T Shimaoka, T Komiya. Influence of operations on leachate characteristics in the Aerobic-Anaerobic
Landfill Method Waste Management. 2018; 78: 698-707.

Koda E, A Miszkowska, A Sieczka. Levels of Organic Pollution Indicators in Groundwater at the Old Landfill and
Waste management Site. Applied Sciences. 2017; 7(6): 1-22.

Naghshineh M dan H Mirhosseini. Effects of frying condition on physicochemical properties of palm olein-olive
oil blends. Journal of Food, Agriculture & Environment. 2010: 8 (3&4): 175-178.

Khan AM, Ataullah, A Shaheen, Ahmad I, F Malik, HA Shahid. Correlation of COD and BOD of DomesticWastewater
with the power output of bioreactor. Journal-Chemical Society Pakistan. 2011; 33(2): 269-274.

Bhatt AH, RV Karanjekar, S Altouqi, ML Sattler, MDS Hossain, VP Chen. Estimating landfill leachate BOD and COD
based on rainfall, ambient temperature, and waste composition: exploration of a MARS statistical approach.
2017;8: 1-6.

Madigan MT, Martinko JM, Bender KS, Buckley DH, Stahl DA, Brock Thomas. Brock Biology of Microorganisms.
14th Edition. Pearson. New York 2015. ISBN-13: 9780321897398.

Sun H, P Yongzhen, S Xiaoning. Advanced treatment of landfill leachate using anaerobic-aerobic process: Organic
removal by simultaneous denitritation and methanogenesis and nitrogen removal via nitrite. ] Biores Technol.
2015; 177: 337-345.

Tugtas AE, P Cavdar, dan B Calli. Bio-electrochemical post-treatment of anaerobically treated landfill leachate. |
Biores Technol. 2013; 128: 266-272.

Kim D, HD Ryu, MS Kim, ] Kim, SI Kim. Enhancing struvite precipitation potential for ammonia nitrogen removal
in municipal landfill leachate. Journal of Hazardous Materials. 2007. 146(1-2): 81-85.
DOI: 10.1016/j.jhazmat.2006.11.054

Wang S, X Wu, Y Wang, Q Li, M Tao. Removal of organic matter and ammonia nitrogen from landfill leachate by
ultrasound. Ultrasonics sonochemistry. 2008: 15; 933-937. DOI: 10.1016/j.ultsonch.2008.04.006

Shaylinda N, Mohd Zin, HA Aziz, MN Adlan, A Ariffin. Characterization Of Leachate At Matang Landfill Site, Perak,
Malaysia. Academic Journal of Science, CD-ROM. 2012; 1(2): 317-322.

Siswoyo E, Kasam dan LM, Abdullah. Reduction of metallic lead (Pb) in the liquid waste of Payungan TPA
Yogyakarta by constructed wetlands using water hyacinth (Eichornia crassipes) plants. Journal of Environmental
Science & Technology. 2011; 3(1): 73-79.

Pratiwi DP, H Diky, SP, Dian. Pollution levels of cadmium (Cd) and cobalt (Co) metals in sediments around the
Bandar Lampung coast. Analytes: Analytical and Environmental Chemistry. 2016; 1(1): 61-68.

Widyasari N, AD Moelyaningrum , RS Pujiati. Analysis of Lead Pollution Potential (Pb) in Soil, Leachate and

Groundwater (Monitoring Wells) at TPA Pakusari, Jember Regency, Scientific Articles of Student Research
Results.2013; 1-8.

94


https://doi.org/10.1016/j.jhazmat.2006.11.054

