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ABSTRACT

This study was conducted to determine the concentration of heavy metals

specifically Cr, Cu, Ni, Pb in Leachate and Water Samples taken from the open dumpsite

of Payatas and San Mateo Landfill.

The Leachate samples were collected from the maturation pond of San Mateo

Landfill and from Payatas Open Dumpsite. The water samples were obtained from

Pintong Bocaue and Sapinit Deep wells from San Mateo Landfill while for Payatas

Dumpsite Deep well waters from the immediate vicinities were used.

The sample obtained was then subjected to Atomic Absorption

Spectrophotometry for quantitative determination of the heavy metals.

The results of the analysis of concentration of trace metals were expressed in

mg/L or ppm.

Vi



I.INTRODUCTION

11 General Introduction

"This is not a discussion of loud, electronic rock 'InI roll music, but one

of impact to all people living in this day and age who are being exposed to heavy

metals such as Lead, Chromium, Nickel and Copper. Though not normally

found in or used by the human species, they are becoming more widely present

in our environment, leading to serious concerns."

We have air pollution, noise pollution and water pollution, and so what's

next? Are they not enough to destroy one's life? Many individuals are not aware

of some other possible sources of pollution which will continue to contribute

hazard, harm and injuries to us. Aside from the pollution mentioned, another

possible source is the landfill leachate or simply called leachate pollution. Landfill

leachate is a notorious problem, but few people are aware that leachate flowing

out from landfill and dumpsite also commonly cause severe danger. It sounds

new, and strange but it is dangerous too. This landfill leachate is another threat to

our life. It possesses high levels of toxic heavy metals capable of violating human

health and safety, specifically to those people living in the nearby area of landfill

and dumpsite. For the past years, civilized man has been exposed more and more

to metallic contaminants in his environment. The earth rapidly has become a place

where few human beings can be found who are living at a background

environental levels.

Leachate, with a high content of organic material, will also cause

reductive elution of iron, manganese, etc from soil. This also contains organic

acids, which are capable of dissolving the metals in the waste stream and getting

them into surface and ground water.

Landfill leachate is water that gets badly contaminated by contracting

wastes. It seeps to the bottom of a landfill and is collected by a system of pipes.



The bottom of the landfill is sloped; pipes laid along the bottom capture

contaminated water and other fluids (leachate) as they accumulate; the pumped

leachate is treated at a waste water treatment plant and the solids removed from

the leachate during this step are returned to the landfill, or are sent to some other

landfill. If leachate collection pipes clog up and leacheate remains in the landfill,

fluids can build up in the bathtub. The resting fluid pressure becomes the main

force driving waste out the bottom of the landfill when the bottom liner fails. [11,13]

Atomic Absorption Spectrophotometry is a powerful tool for trace metal

determination in water particulate. In addition to being a very sensitive method, it

provides selectivity, simplicity, and good reproducibility in comparison with other

methods. The only disadvantage is that it is not suitable for multi-element analysis

and it could not be applied to non-metals since their lines lie in the vacuum ultra-

violet region" 2

1.2 Obj ectives

In general the objective of this study is to determine the heavy metals (Cr,

Cu, Ni, Pb) present in the landfill leachate and water.

Specifically, it aims

. To differentiate the heavy metals concentration in leachate and water

flowing out of San Mateo Landfill and Payatas Dumpsite through Atomic

Absorption Spectrophotometry (AAS);

2. To determine which of the two sites showed high level of concentration of

heavy metals; and

3. To determine which of those heavy metals showed the highest

level/concentration in the landfill leachate and water.

2



1.3 Significance of the Study

One source of pollution is the "landfill leachate." Landfill leachate is a polluted

nutrient-rich liquid which oozes from the bases of the landfill's next to rivers in the water

shed even after they are closed, like in the case of Payatas Dumpsite and San Mateo

Landfill. Although ground water monitoring data is regularly collected at landfills, the

problem with this has not been solved. Several groups attempt to study and analyze the

present situation of the landfill, some local governent unit and other agency concern is

still non-chalant about this serious matter.

Garbage landfills may reach out toxic substances that will contaminate water

supplies, both surface and groundwater. The effects of such contamination may not be

immediately evident, but environmental and public health would be severely

compromised.

It should be noted that leachate from Payatas waste dumps flow directly, without

benefit of treatment into critical water system. The La Mesa dam, Metro Manila's

primary source of drinking water is also situated next to the Payatas open dump, while

the Boso-boso River is also next to the San Mateo landfill. It showed high levels of toxic

heavy metals such as chromium and copper. Elevated levels of nickels and lead were also

identified. These are toxic and harmful to human beings and aquatic life. Lead is a potent

neutrotoxin while chromium has been associated with serious concerns and birth

defects. [7 11

The significance of this study is to determine the concentration of those heavy

metals found in the leachate and deep-well waters. Specifically, this study will explore if

these heavy metals are capable of violating the health and safety of the people living in

the vicinity of dumpsites and landfills and also people in Metro Manila. It also aims to

determine if the toxic contaminants are migrating and leaking into the water systems and

maybe already contaminating critical ground water sources. This realization of the health

risk urged us to pursue our ideology. We won't let anyone drink heavy metals with our
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water. We found out that we are also part of the problems those leachates. The effect may

not be evident as of now, but with persistence of some of these contaminants, we might

be creating a problem that we may not be able to handle in the near future.

The study will benefit us all, specifically the people living in the cited area of

Payatas and San Mateo Landfill. Furthermore it can give precaution, preventive

measures, reliable facts and data to every individual , in order to make us an

environmental conscious. Lastly, it serves as future reference and information material

that can be used by others who have a deep interest in this topic.

1.4 Scope and Delimitation

As we started gathering facts, information, and conducting some research,

in a span of four months or so, we were able to accomplish our objectives to present a

reliable result on the determination of the concentration of heavy metals such as Cr, Cu,

Ni, Pb found in leachate and waters flowing from San Mateo and Payatas Dumpsite.

This study is limited on the use of samples from San Mateo of leachate flowing

out from waste water treatment plant. Deep-well samples were taken from Pintong

Bocaue and Sapinit Deep-wells. Leachate flowing out from open dumpsites of Payatas

were used, both old and new. We also obtained water samples from the near deep-wells

in Payatas Dumpsite. After three trials for every sample, they were subjected to pre-

treatment and analyzed through Atomic Absorption Spectrophotometry (AAS).
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1.5 Definitions of Terms

Hazardous - harmful or dangerous

Toxic Substance - any substance producing a harmful effect on living organisms by

physical contact, ingestion or inhalation

Landfill - a controlled site for disposal of waste on land run in accordance

with safety and environmental requirements laid by a regulatory

authority

Leachate - liquid which was percolated through or drained from waste

material and which contains soluble components of the waste

Heavy Metals - a metallic element of relatively high relative atomic mass

E.g. platinum, gold, lead

Ground Water - water accumulated beneath the earth's surface in the pores of

rocks, spaces, cracks, etc.

Surface Water - natural water that has not penetrated much below the surface of the

ground

Deep-well - a well in which the water is at a depth exceeding twenty two feet

beyond which the ordinary sunction pump does not operate

satisfactorily.

Detection Limit - that concentration in a solution of an element which can be

detected with a 95% certainty. This is that quantity of the element

that gives a reading equal to twice the standard deviation of a

series at least ten determination at or near blank level

Sensitivity- that concentration of an element in aqueous solution (expressing in

pLg/ ml) which absorbs 1% of the incident radiation passing

through a cloud of the atoms being determined. This value

represents the slope of a working curve constructed by plotting the

absorbance against the concentration.

5



II. REVIEW OF LITERARURE

2.1 BACKGROUND

2.1.1 Payatas Dumpsite

A. Its History

The Payatas Garbage Dumping site was established in Quezon

City, Philippines in 1973. It became the primary site for dumping of Metro

Manila garbage. Shortly thereafter, it has been accepting 1,500 to 2000

tons of trash everyday for years on end.

On June 1998, the newly elected President Estrada was challenged

former President Fidel V.Ramos to do something about the situation in

Payatas. Estrada who considered the Payatas dumpsite an "eyesore" and

so he ordered the closure of the dumpsite in September 1998 and formed

the task force for the development of Payatas.

The task force was assigned to implement the closure and develop

the area into a housing site for scavengers to occupy. However, nothing

was heard from the task force since it was formed. Dump trucks continued

to dispose garbage in the site and absolutely no housing development was

done.

On October 28, 1998, four shanties were burned by garbage but no

one was killed. However, the July 10, 2000 trash avalanche claimed

hundreds of lives.

6



B. The Land

Payatas Estate within the jurisdiction of Quezon City lies at the

northeastern part of the city. Payatas has several creeks, rivers, ravines and

low-lying areas. These natural features and the location of Payatas are

economically strategic for the Quezon City Government. Once developed

into a sound urban community with housing sites, commercial and

business centers, light industries, civic centers, educational areas and

recreational parks, Payatas has the potential to generate massive income

for the city.

C. Dumpsite Problem

Aside from the trash avalanche last July 10, 2000, the people of

Payatas Dumpsite are facing a serious problem concerning the health of

every individual living in the vicinity and neighborhood. Community

leaders and organizations have expressed concern over the repeated

increase in various health ailments among residents.

The key issue is the reported flooding of the leachate ponds, thus

contaminating soil and water around these areas [3,4.5]1

2.1.2 San Mateo Landfill

A. Landfill Problem

It was recorded last December 1998 that there is an existence of

leacheate flowing into the nearby Baso-baso River. On the following

months, records indicated the presence of foul smell from the decaying

garbage, destruction of aerobic ponds and damaged leacheate pipes.

These problems were quickly remedied but more and more

problem arose as time passed by. One month before the closure of the

P H I '_: i; ~ ~ ~ I ,
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landfill, it was been recorded that some aerators were destroyed by

typhoons; air could not circulate because there were broken pipes and

some residents mentioned that methane burned in water canals. This could

not refer to as sanitary landfill because landfill leacheate could leak.

Residents do not even know the design of facilities and what kinds of

garbage are stored there.

B. San Mateo Landfill Ground Water! Waste Water Analysis

The monitoring activities for the operation and maintenance of the

San Mateo Landfill is undertaken by Project Management Office of the

Presidential Taskforce on Waste Management (PMO-PTFWM) in

coordination with the International Agency committee on Environmental

Health.

The general objectives of the water quality monitoring is to

determine the compliance of the San Mateo sanitary landfill facility to the

existing environmental regulations and determine the present condition of

immediate water resources in this area.

In the year 1998, the PMO-PTFWM together with the local

government unit, conducted some analysis to determine the extent of

possible leachate contamination. Parameters determined on a monthly

basis included physical-chemical parameters, heavy metals, organics and

pesticides.

Effluent Analysis from the landfill's leachate treatment facility

showed that its operation from 1995 to 2000 was less than satisfactory.

Ground water in nearby areas exceeded standards for apparent color.

Mercury and line levels in 1999 and 2000 exceeded standards in

groundwater values reaching as high as 4.42 ppm and 8.12 ppm. 5
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2.2.3 PAST STUDY/ RESEARCH CONDUCTED REGARDING THE

ANALYSIS OF LEACHEATE AND WATER FROM SAN MATEO AND

PAYATAS LANDFILL

Several groups and organization attempted to analyze the concentration of the

possible heavy metals present on leachate and water flowing out of Payatas and San

Mateo landfill. One of these groups was the Greenpeace organization. They conducted a

research and the result of recent scientific tests on leachate showed high levels of toxic

heavy metals such as chromium, copper, nickel, and lead. These heavy metals have a

very high risk for every individual. These are very toxic and harmful not only to humans

but also to aquatic resources.

The investigations they conducted highlighted that in both waste-dumps, the

untreated leachates flow and migrate into critical water systems and reservoir. The

investigations offered clear proofs that dumpsites and landfills are ticking toxic time

bombs. While the effects of the contamination may not be immediately evident, there is

no question environmental and public health is being compromised [,]

9



GREENPEACE MANILA LANDFILL LEACHEATE RESULTS

Samples were collected by Greenpeace Researches and sent to the Greenpeace

Research laboratories at the University of Exeter in the United Kingdom. Samples were

analyzed for heavy metals and organic compound.

TABLE 1. Landfill Leachate Results, Manila, the Philippines.

METAL Uncontami ANZECC Philippine Payatas Carmona Carmona Carmona
nated Standard Effluent dumpsite
backgroun Marine & Standards Leacheate leacheate Leacheate
d Freshwater Inland Leachate (outfall into

Ecosystems waters PP9032 PP9029. PP9030 Menamna
ug/h Protection (1) Class C (ii) Outfall to (outfall into river)

ng/l collection Manggahan
ug/l ug/h pond River) PP9028

Ug/h Ugh u

Cadmium 0.01-1 0.2-2100 or 50 '<10 [<10<1 0

Chromium 0.057-8 [10- 50 (N/a 280 ' [220 <10 80

Cobalt ] Na_ _ _ _ __ (N/][ <10 (<10_ __ _ _

Copper 10.1 -20 12-5 (N/a 1101570 1<10 90

Lead 0.8 -3.9 I1-5 I 00 ugfl or l80 80<30 i 70
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ it II3 0 0 u g I 1 [_ _ _ _ _ _

Manganese N/a ]fNa [N/a ][<10 j[1450 1530 11010

Mercury 0l.00l 0.02 0r.12 75i ]["''j2 <21<2 <2____
Nickel 0.1 -20 ir15-150 N/a [20 50 I<10 180

(Zinc (0.370115-50 N/a 780 18001200

(I) Australian and New Zealand Environment and Conservation Council, Australian Quality Guidelines for fresh

and marine waters., 1990

(ii) DENR, Admnistrative Order No. 35, Revised Effluent Regulation and Amtmending the effluent regulation of

1982 (corrected versIon)., March 20,1991
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2.2 THE PROBLEM WITH LANDFILL AND DUMPSITES

Landfill requires a lot of valuable sace that we cannot afford. Putting up

landfills and open dumps will compete with the demands for habitable spaces.

The location of dumpsites, near and around major urban areas, could create

problems associated with this worst form of urban sprawl.

Garbage landfills may reach out toxic substances that will contaminate

water supplies, both surface and ground water. The effects of such contamination

may not be immediately evident, but environmental and public health would be

severely compromised.

Samples of leachate collected from Carmona and Payatas Dumpsites in

Manila showed high levels of toxic heavy metals such as chromium and copper.

Elevated levels of zinc and lead were also identified. Dichlorobenzene also turned

out but only at trace levels.

Leachate from Carmona Dumpsite reveal high level of chromium being

discharged directly into the Menama River. Leachate tested from the Payatas

Dumpsite has very high levels of chromium, up to thirty five times

uncontaminated background levels and six times guidelines to protect ecosystem

from toxic impacts. t should be noted that leachate from both waste dumps flow

directly, without benefit of treatment, into critical water systems i.e. the Laguna

Lake in the case of Carmona , and the San Mateo-Marikina River in the case of

Payatas. The La Mesa Dam, Metro Manila's primary source of drinking water is

also situated next to the Payatas of open dump.

Landfills are designed to serve as sinkholes for the refuse of present

generation. Thus they unjustly became veritable graves for the resources that are

valuable for re- use, and use by the future generations.

Landfills are generally unwanted by communities. The continuous refusal

of the people of San Mateo to receive Metro Manila's garbage highlight the

immoral and unjust nature of dumping one's garbage in other people's backyards.

Often, dumpsites and landfills are located in communities that are most

vulnerable, economically and politically, to resist them in the local experience.

I1I



These are rural areas that are often "traded-off to gain political mileage in the

politically active and vote-rich urban areas.

In line with the principles of environmental justice and in recognition of

the basic human rights of all individuals to live in a clean and safe environent,

no province or community should be made as a toxic sacrifice zone for the

disposal of garbage mainly generated in the country's urban centers

2.3 TILE BASIC OF LANDFILLS

Flow they are constructed and why they fail?

Landfills

A secure landfill is a careflully engineered depression in the ground or built

on top of the ground, resembling a football stadium into which waste are put. The

aim is to avoid the hydraulic (water-related) connection between the wastes and

the surrounding environment, particularly ground water. Basically, a landfill is a

bathtub in the ground; a double lined landfill is one bathtub inside another.

Bathtubs leak in two ways: out at the bottom or over the top.

What are Landfills Made Or?

There are four critical elements in a secure landfill a bottom liner, a

leachate collection system, a cover, and the natural geologic setting. The natural

setting can be selected to minimize the possibility of waste escaping to the ground

water beneath a landfill. Each of these elements is critical to success.

The Natural Hydrogeologic

Setting: you want the geology to do two contradictory things for you. To

prevent waste escaping, you want rock to be as tight (water proof) as possible. Yet

if leakage occurs, you want the geology to be as simple as possible so you can

easily predict where the waste will escape to, so you can put down wells and

capture the escaped wastes by pumping. Fractures bedrock is highly undesirable

beneath a landfill because the waste cannot be located if it escapes. Mines and

qualries should be avoided because they frequently contact the ground water.

12



The Bottom Liner

It maybe one or more layers of clay or a synthetic permeable membrane.

The liner effectively creates a bathtub in the ground. If the bottom liner fails,

wastes will migrate directly into environment. There are three types of liner: clay,

plastic, and composite.

Clay liner -a mechanism called diffusion will move organic chemicals like

benzene through three foot thick clay landfill liner in approximately five years.

Natural clay is often fractured and cracked. Some chemicals can degrade clay.

Plastic liner - the very best landfill liners today are made of tough plastic film

called high-density polyethylene (HDPE). A number of household chemicals will

degrade HIDPE, permeating it, making it lose its strength, softening it or making it

become brittle and crack. Not only household chemicals can degrade H-DPE, but

much more things can cause it to develop stress cracks such as margarine,

vinegar, ethyl alcohol (booze), shoe polish, peppermint oil, to name a few.

Composite liners - it is a single liner made of two parts, a plastic liner and

compacted soil (usually clay soil). Reports show that all plastic liners (also called

flexible membrane liners FM4LS) always have leaks. It is important to realize that

all materials used as liners are at least slightly permeable to liquids or gases and a

certain amount of permeation through liners should be expected. Additional

leakage results from defects such as cracks, holes, and faulty seams. Studies show

that ten acres of landfill have a leak rate somewhere between 0.2 and 10 gallons

per day.

LEACHATE COLLECTION SYSTEM

Leachate is water that gets badly contaminated by contacting wastes. It

seeps to the bottom of a landfill and is collected by a system of pipes. The bottom

of a landfill is sloped; pipes laid along the bottom capture contaminated water and

other fluids as they accumulate; the pumped leachate is treated at a wastewater

treatment plant. If leachate collection pipes clog up and leachate remains in the

landfill, fluids can build up in the bathtub; the resting fluid pressure becomes the

1 3



main force driving waste out in the bottom of the landfill when the bottom liner

fails.

SOME PROBLEM WITH THE LEACHATE COLLECTION SYSTEMS

Leachate collection systems clog up in less than a decade. They fail in

several known ways: 1.) It clogs up from silt and mud; 2.) It clogs up because of

microorganisms in the pipes; 3.) It clogs up because of a chemical reaction

leading to the precipitation of minerals in the pipes; or 4.) Its pipes become

weakened by chemical attack and may then be crushed by the tons of garbage

piled on it.

Cover

A cover or cap is an umbrella over the landfill to keep water out. It

generally consists of several sloped layers-clay or membrane liner, overlain by a

permeable layer of sandy or gravelly soil, overlain by topsoil in which vegetation

can take its root. If the cover is not maintained, vain will enter the landfill

resulting in the build up of leachate to the point where the bathtub overflows on

its sides and wastes enter the environment.

Problems with Cover

Covers are vulnerable to attack from at least seven sources.

1. Erosion by natural weathering (rain, hail, snow, freeze-that cycles, wind)

2. Vegetation such as shrubs and trees that continually compete with grasses for

available space, sending down roots that will relentlessly seek to penetrate the

cover.

3. Burrowing or soil dwelling mammals, reptiles, insects, and worms will

present constant threats to the integrity of the cover.

4. Membrane liners can be destroyed by sunlight through the action of ultraviolet

radiation.

5. Subsidence or uneven caving-in of the cap caused by setting of wastes or

organic decay of waste or by loss of fluids from landslide drums.

6. Rubber tires, which "float" upward in a landfill

7. Human activities of many kinds[9OJ
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2.4 HEAVY METALS

The term "Heavy Metals" is generally interpreted to include those metals

from periodic table groups HA through VIA. The semi-metallic elements boron,

arsenic, selenium, and tellurium are often included in this classification. At trace

levels, many of these elements are necessary to support life. However, at elevated

levels, they become toxic, may build up in biological systems, and become a

significant health hazard

Heavy metals are natural constituents of the earth's crust and are present in

varying concentrations in all ecosystems. Human activity has drastically changed

the biogeochemnical cycles and balance of some heavy metals. Heavy metals are

stable and persistent environmental contaminants since they cannot be degraded

or destroyed. Therefore, they tend to accumulate in the soils, seawater, freshwater,

and sediments. Excessive levels of metals in the marine environment can affect

marine biota and pose risk to human consumers of seafood. Heavy metals are also

known to have adverse effects on the environment and human health.

The main anthropogenic sources of heavy metals are various industrial

sources, including present and former mining activities, foundries and smelters,

and diff-use sources such as piping, constituents of products, combustion by-

products, traffic, etc. Relatively volatile heavy metals and those that become

attached to airborne particles can be widely dispersed on very large scales. Heavy

metals conveyed in aqueous and sedimentary transport enter the normal coastal

biogeochemical cycle and are largely retained within near-shore and shelf region
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Toxicity Generally Results When:

1. An excessive concentration is presented to an organism over a prolonged

period of time.

2. The metal is presented in an unusual form.

3. The metal is presented to an organism by the way of an unusual intake.

Sources of Metals in the Environment

The heavy metals of concern includes Pb, Zn, Cd, and Hg. There are a

large number of metals in all, with most being so scarce that they are of little

significance. One metal, Ca, is required by the body in large amount and is

essentially nontoxic. Pb is probably the most common heavy metal that causes

poisoning in cockatiels.

1. Process of extraction and purification; mining, smelting, and refining.

2. Metals from fossil fuels such as coal and oil when burned: Cd, Pb, Mg, Ni,

Vn, Cr, Cu are present in these fuels.

3. Production and use of many industrial products containing metals-modem

chemical industries, uses many metals or metal compound as catalyst.

Production of many plastics uses metals stabilize

Metals are added to lubricant and so find their way to the

environment (2
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A. COPPER

Metallic chemical element; symbol Cu [Lat. cuprum copper]; at. no. 29;

at. Weight 63.546; m.p. 1,083.4; b.p. 2,567; sp. gr. 8.96 at 20; valence +1 or +2.

Copper and some of its alloys have been used by humanity since the Bronze Age.

One of the first metals known to humans, free copper was probably mined in the

Tigris-Euph-rates valley as long ago as the 5th cent. BC Cyprus, from which the

metal's name originally comes, was the primary source of copper in the ancient

world.

Physical Properties

Copper is a reddish metal with a face-centered cubic crystalline

structure. It is malleable, ductile, and an extremely good conductor of both

heat and electricity. It is softer than iron but harder than zinc and- can be

polished to a bright fish. It is found in-group b of the periodic table,

together with silver and gold. Copper has low chemical reactivity. In moist

air it slowly forms a greenish surface film (usually a mixture of carbonate,

sulfate, hydroxide, and oxide) called patina; this coating protects the metal

from further attack. Copper dissolves in hot concentrated hydrochloric or

sulfuric acid but is little affected by cold solutions of these acids; it also

dissolves in nitric acid. Salt water corrodes copper, forming a chloride
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Importance and Uses

Copper is present in minute amounts in the animal body and is

essential to normal metabolism. It is a component of hemnocyanin, the

blue, oxygen-carrying blood pigment of lobsters and other large

crustaceans. It is needed in the synthesis of hemoglobin, the red, oxygen-

carrying pigment found in the blood of humans, although it is not a

component of the hemoglobin.

The chief commercial use of copper is based on its electrical

conductivity (second only to that of silver); about half the total annual

output of copper is employed in the manufacture of electrical apparatus

and wire. Copper is also used extensively as roofing, in making copper

utensils, and for coins and metalwork. Copper tubing is used in plumbing,

and, because of its high heat conductivity, in heat-exchanging devices

such as refrigerator and air-conditioner coils. Powdered copper is

sometimes used as a pigment in paints. An important use of copper is in

alloys such as brass, bronze, gunmetal, Monel metal, and German silver.

Hazards

Toxic and flammable in finely divided form.

Accidental ingestion of large amounts of Cu salts causes

gastrointestinal disturbance.

Long term-elevated exposure to copper can be harmful to humans.

Inhalation of dust and vapors can irritate the nose, mouth and eyes

and cause headaches, dizziness, nausea, and death.

Copper is environmentally toxic to aquatic organisms.
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B. NICKEL

Physical Properties

Metallic chemical element; symbol Ni; at. No. 28; at. weight

58.69; m.p. about 1,453; b.p. about 2,732; sp. gr. 8.902 at 25; valence 0,

+1, ±2, +3, or +4. Nickel is a hard, malleable, ductile, lustrous, silver-

white metal with a face-centered cubic crystalline structure. It takes a high

polish. In its magnetic properties and chemical activity it resembles iron

and cobalt, the elements preceding it in-group VIII of the periodic table. It

is a fairly good conductor of heat and electricity. In its familiar compounds

nickel is bivalent, although it assumes other valences. It also forms a

number of complex compounds. Most nickel compounds are blue or green.

Nickel dissolves slowly in dilute acids but, like iron, becomes passive

when treated with nitric acid. Finely divided nickel adsorbs hydrogen.

Importance and Uses

Commnercially, the most important compound is the sulfate, which is used

in electroplating, as a mordant in dyeing, for the preparation of other

nickel compounds, and in paints, varnishes, and ceramics. The nickel

oxides are also important; they are used in ceramic glazes, in glass

manufacture, in the preparation of alloys, and in the Edison battery. Pure

wrought nickel in the form of sheets and wire has many uses. Finely

divided nickel is used as a catalyst, e.g., in the hydrogenation of oils.

Nickel is used as a protective and ornamental coating for less corrosion

resistant metals, especially iron and steel; it is applied by electroplating

and by other methods. It is used in the nickel-cadmium storage battery.

The major use of nickel is in the preparation of alloys. The chief

attributes of nickel alloys are strength, ductility, and resistance to corrosion

and heat. Many stainless steels contain nickel. Nickel steels are used in

safes and armor plate. Alloys of nickel and copper are widely used, e.g.,

Monel metal, nickel bronze, and nickel silver. The German silver is a
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nickel-copper alloy. Nickel-copper alloys are used in coinage; the

American "nickel" coin is about one-fourth nickel. Constantan is a nickel-

copper alloy used in thermocouples. Other alloys of nickel include nickel-

chromium alloys (such as Nichrome) used for electric heating elements;

alloys of aluminum, nickel, cobalt, and iron used to make magnets; and

alloys of nickel, chromium, and cobalt used structurally in jet engines

Nickel occurs in a number of minerals; its chief ores are pentlandite

and pyrrhotite (nickel-iron sulfides) and garnierite (nickel-magnesium

silicate). Nickel is present in most meteorites. It is also found in trace

amounts in plants and animals. The chief production of nickel is from the

sulfide ores mined near Sudbury, Ont., Canada. Nickel sulfide ores are

concentrated by the flotation process, then smelted or roasted to partially

convert them to the oxide form, and further treated in a Bessemer

converter to form a matte. The metal is separated from copper. and other

metals present in the Bessemer matte by electro refining or chemical

methods. The end product is in the form of nickel cathodes, pellets, or

powder. A. F. Cronstedt discovered nickel in 1751 in kupfernickel

(niccolite), a copper-colored nickel arsenide mineral. [112

Hazards

Flammable and toxic as dust or powder

Nickel is listed as a possible human carcinogen by the International

Agency for Research on Cancer

Nickel has also been associated with reproductive problems and birth

defects.

Nickel metal can cause Eczema at present exposure in air and water.
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C. CHROMIUM

Physical Properties

(kro'meem) [Gr.,color], metallic chemical element; symbol Cr;

at. No. 24; at. Weight 51.996; m.p. about 1,857; b.p. 2,672; sp. gr. about

7.2 at 20; valence +2, +3, +6. Chromium is a silver-gray, lustrous, brittle,

hard metal that can be highly polished. It is found in group Vlb of the

periodic table . It does not tarnish in air, but burns when heated, forming

the green chromic oxide. When combined with oxygen, besides yielding

chromic oxide, which is used as a pigment, it forms chromic anhydride

(the red trioxide and anhydride of chromic acid). With other metallic

elements, e.g., lead and potassium, together with oxygen, it forms the

chromates and dichromates.

Importance and Uses

These compounds are salts of chromic acid and are used as

pigments in paints, in dyeing, and in the tanning of leather. Chrome

yellow, a pigment, consists largely of lead chromate. Other chrome colors

are black, red, orange, and green. In the chrome process for tanning

leather, a dichromate is used, and chromium hydroxide, a basic compound

of chromium, hydrogen, and oxygen, is precipitated and held in the

leather. The hydroxide is used also as a mordant in dyeing cloth. A

mixture of potassium dichromate and sulfuric acid is used as a powerful

agent for cleaning laboratory glassware. Chromium is a comparatively rare

element, never occurring by itself in nature but always in compounds. Its

chief source is the mineral chromite, which is composed of iron,

chromium, and oxygen and is found principally in the nations of the

former Soviet Union, South Africa, Zimbabwe, Turkey, and the

Philippines. The element, in the form of chromic oxide, gives the greenish
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tint to the emerald and the aquamarine. Metallic chromium is prepared by

reduction of the oxide by aluminum or by carbon. It is used in plating

other metals because of its hardness and no tarnishing properties. In alloys

with other metals it contributes hardness, strength, and heat resistance. Its

most important use is in the steel industry, where it is a constituent of

several alloy steels, e.g., chromium steel or chrome steel. Stainless steel

contains from 11% to 18% chromium. An alloy of nickel and chromium,

often called Nichrome, is widely used as a heating element in electric

toasters, coffeepots, and other appliances. Satellites is an extremely hard

alloy of cobalt, chromium, and tungsten, with small amounts of iron,

silicon, and carbon; it is used in metal cutting tools and for wear-resistant

surfaces. A similar alloy, with molybdenum instead of tungsten, is used in

surgical tools since it does not react with body fluids. L. N. Vauquelin

discovered chromium in 1797.

Hazards

Two formns of chromium ( and VI) have been shown to accumulate in

many aquatic animals, especially shellfish.

Large doses of chromium (III) can be harmful to humans, while

exposure to chromium IV is associated with allergic skin reactions,

kidney and liver damage.

Chromium IV is classified as a known human carcinogen.

Atherosclerosis is a disease common to all to some extent and is

conditioned by dietary factors[3112
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D. LEAD

Metallic element of atomic no. 82; Group VA of Periodic Table:

Atomic weight 207.2; valences 2,4; 4 stable isotopes. The isotopes are the

end products of the three series of natural radioactive elements, namely

Uranium (206), Thorium (208), Actinium (207).

Physical Properties

Heavy; ductile; soft gray solid, specific gravity 11.35; melting

point 327.40 c; boiling point 1755%c; soluble in dilute H-N0 3. Insoluble in

water but dissolves slowly in water containing a weak acid; Resists

corrosion. Relatively impenetrable to radiation; poor electrical conductor;

non-combustible

Importance and Uses

As paints

Metal alloys

Petrol additives

Batteries

Ceramic glazes

Glass

Enamels

Roofing

Tank lining, Pipes

Radiation Screening

Filter in vehicle building industry

Electronic devices
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Hazards

Lead is toxic to most living things. In humans it is associated with a

wide range of adverse effects including nervous system disorders,

anemia, heart diseases, disorders in bones and reproduction.

Of particular concern is the effect of respectively low exposure in

cognitive and behavioral development in children.

Lead accumulates in human bone and other tissue with age.

Mental retardation to convulsion and comatose.

Airborne lead from motor vehicle exhausts has been suspected to add

to intakes of urban children playing at street level, causing poor

performance in school [ ,2
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2.5 INSTRUMENTAL METHOD

ATOMIC ABSORPTION SPECTROSCOPY (AAS)

Since the introduction of atomic absorption instruments, the

analytical scope of the technique has been extended to cover sixty-seven

elements. Most of these can be detected at trace levels even in the presence of

other elements at much higher concentrations. For some determinations, detection

limits in the parts per billion (ppb) to parts per million (ppm) range are well

within the capabilities of modem instruments. Atomic Absorption Spectroscopy

has now become the preferred technique for the analysis of complex mixtures.

The technique is so specific that chemical separations are rarely necessary.

Moreover, the complex spectral interferences will limit the application of flame

emission spectroscopy techniques are rarely encountered in atomic absorption.

The technique relies entirely on the absorption of energy by valence electrons of

ground state atoms. Consequently, the only common interferences encountered

are caused by those chemical and physical processes, which inhibit the formation

of ground state atoms in the flame. Such interferences are common to all flame

spectroscopy techniques and can frequently be minimized or eliminated by careful

choice of flame type. [1,2]

Atom in excited state

Incident radiation

wavelength - *Energy level OGK - o Transmitted

Intensity I0 - * intensity It

Atom in ground state
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Beer's Law can represent the intensity of the transmitted radiation:

Where: L= intensity of incident radiation

It = intensity of transmitted radiation

k' absorption coefficient at wavelength

c concentration of absorbing atoms

1I length of the absorption path

thus:

1091 0 10 = k'cl =absorbance

it

The absorbance is proportional to the concentration for a given absorption

path length at any given wavelength.

The main component of an Atomic Absorption Spectrophometry includes

a sample holder, radiation source, wavelength selector, a detector, signal

processor and read-out system.

I . Samvple Holder - is the atomizer cell that contains the gaseous

atomized sample; this would be the flame atomizer. Flame Atomizers

commonly used in AAS consists of a nebulizer and a burner. The

nebulizer sucks the liquid sample through the capillary tube by high-

pressure stream of gas flowing around the tip of the tube, a process

called Aspiration and converts into a fine spray or aerosol, which is

then fed into the flame. The nebulizer forms parts of the laminar flow

type of burner. This is a continuous type of atomizer where:
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-The sample is fed into the atomizer continuously at constant rate

-The spectral signal is then constant with time. Laminar flow

burners provide relatively quiet flame and a long path length, thus

enhancing sensitivity and reproducibility

-Desolvation : the solvent is evaporated to produce a finely divided

solid molecular aerosol

-Dissociation: molecules are dissociated forming the atomic gas

the atoms can then dissociate into ions and electrons.

2. Hallow Cathode Lamp) - (radiation source) the cathode is a hallowed-

out cylinder constructed entirely or in part of the method whose

spectrum is to be produced. The anode and cathode are sealed in a

glass cylinder filled with neon or argon. The optimum fill gas is

selected that gives the best lamp intensity while taking in consideration

spectral interferences from either neon or argon. A red glow is

observed in lamps filled with neon, while argon, filled lamps have a

blue glow.

3. Wavelength Selector - provides a sufficiently narrow bandwidth to

isolate the line chosen for the measurements from other lines that may

interfere with or diminish the sensitivity for the analysis.

4. Photomultiplier tubes -its cathode surface is similar in composition to

that of a phototube, with electrons being emitted upon exposure to

radiation. The limited electrons are accelerated toward a dynode

maintained at a potential 90 v more positive than the cathode.
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INTERFERENCES

a. Chemical Interference in AAS is caused by reactions between

the analyte and the interferents that decrease the analyte

concentration in the flame.

b. The presence of high dissolved solids in the sample may result

in interference from non-atomic absorbance such as light

scattering.

c. Ionization interferences occur when the flame temperature is

sufficiently high to generate the removal of an electron ftrm a

neutral atom, giving a positively charged ion. This interference

is controlled by the addition of a large excess of so easily

ionized elements to both standard and sample solutions.

d. Spectral Interferences can occur when the absorbing

wavelength of an element in the sample but not being

determined, falls within the width of the absorption line of the

element of interest. The results of the determination will then

be erroneously high, due to the contribution of the interfering

element to the atomic absorption signal. Narrowing the slit

width may reduce spectral interferences.

Principle:

In Atomic Absorption, the element of interest in the sample is not excited.

Rather, it is dissociated from its chemical bonds and place into an unexcited,

unionized "ground" state. This dissociation is commonly achieved by burning the

sample in a flame. The element is then capable of absorbing radiation at discrete

lines of narrow bandwidth. Since the wavelength of the light beam is

characteristics of only the element being determined, the light energy is absorb by

the flame, in a process known as atomic absorption. By measuring the amount of

light, quantitative measurement of the analyte concentration can be made .J
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111. EXPERIMENTAL METHODS

3.1 General Outline

Using Atomic Absorption Spectrophotometer

leachate and water samples:

transfer to laboratory

ACIDFY SAMPLES
p 4

PRE-TREATMENT of the SAMPLES
• Mix samples thoroughly, transfer 1 00

ml aliquot
* Add 5 ml RC1, heat for 15 minutes
* Filter
* Transfer filtrate and dilute to volume
* Use the solution for analysis

Cu Cr Ni Pb

Data Processing_
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3.2 PROCEDURES

3.2.1. SAMPLING

San Mateo Landfill Leachate (95 & 98) and deepwell water samples

(Pintong Bocaue & Sapinit) were obtained from the Isotope Research Techniques

Group of Philippine Nuclear Research Institute. While for Payatas Dumpsites,

about one liter of leachate flowing out directly from the old and new dumpsites

were taken Water sample were collected from the deepwells only after the well

has been pumped sufficiently to insure that samples represents the ground water

that fed the well. All samples were placed in a clean and properly labeled

Polyethylene Sampling Bottles. The samples must not be contaminated with the

elements to be determnined and cannot undergo physico-chemical changes, which

results in loss of trace elements by adsorption or volatilization during

transportation and storage.

3.2.2 SAMPLE STORAGE

Many water and waste water samples are unstable. Care should be taken to

obtain a sample that is truly representative of existing conditions, and to handle it

in such a way that it will not be deteriorated or must not be contaminated before it

reaches the laboratory. Care must be exercised to insure that the analysis is

representative of the actual composition of the water sample.

Leachate and water samples collected were kept in cool place storage at a

low temperature. 4%c is the best way to preserve most samples.

3.2.3 REAGENTS

All reagents were of analytical grade unless otherwise specified.

Concentrated HN0 3, HCl, doubled and tripled distilled water were provided by

the Isotope Research Techniques Group Laboratory.
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3.2.4 GLASS WARES

Sintered Glass Fiber, Erlenmeyer Flask, Volumetric Flask, Beaker, Mohr

Pipette, and Graduated Cylinder were used in this experiment.

All glass wares were washed and rinsed with 6N HIN03 and then doubled

distilled water.

3.2.5 PRE-TREATMENT OF THE SAMPLES

All samples should be acidified first down to pH 4 using concentrated

HN0 3. All water and leachate samples were mixed thoroughly and a 100 ml

aliquot was transferred to 250 ml Erlenmeyer flask. 5 ml concentrated HCl was

then added and heated in a hot plate for 15 minutes. The solutions were cooled

and filtered through a sintered glass crucible with suction. The filtrates were

quantitatively transferred to a 250 ml volumnetric flask diluted to volume and

mixed well. The solutions were then used for the analysis of heavy metals.

3.2.6 INSTRUMENTATION

Flame Atomic Absorption Spectrophotometer was used to determine the

concentration of heavy metals in leachate and water.

Perkin Elmer 2380 model was used for the Cu, Ni, Pb analysis. Located at

the Nuclear Materials Research with the following conditions:

Fuel :Acetylene

Oxidant :Air

Type of Flame: Oxidizing

GA Autosampler, Polaroid Zeamann AAS Z-540 was used for Cr analysis

located at the Chemistry Research Laboratory of Bureau of Soils And Water

Management.
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INSTRUMENTAL PARAMETERS

Chromium, Cr

a. Chromium hallow cathode lamp

b. Wavelength: 425.4 nm

Copper, Cu

a. Copper hallow cathode lamp

b. Wavelength: 324.8 nm

Lead, Pb

a. Lead hallow cathode lamp

b. Wavelength: 217.0

Nickel, Ni

a. Nickel hallow cathode lamp

b. Wavelength: 232.0 rn

Three trials were done for each sample and the concentrations of the heavy

metals were obtained by getting the average through direct reading. The dilution

factors were considered to get the total concentration in the initial volume. The

values obtained were used to measure the metal concentration in the samples 1 ,41*

The Formula

mgfL concentration x dilution factor
dilution factor = Volume of diluted sgrnl solto nm

Volume of aliquot taken for dilution in ml
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IV. RESULTS AND DISCUSSION

4.1 San Mateo Landfill Leachate 95

First Trial

Heavy Metals Concentration of Sample Experimental
mg/L Concentration

mg/L
Cr -0.13 -0.325
Cu 0.3 0.75
Ni 0.08 0.2
Pb 0.209 0.0525

This table shows that Cu has the highest concentration next is Pb, Ni and Cr has

the lowest negative concentration.

Second Trial

Heavy Metals Concentration of Sample Experimental
mg/L Concentration

____ ____ ____ ____ ____m gL

Cr -0.24 -0.625
Cu 0.8 2.00
Ni 0.09 0.225
Pb 0.29 0.725

This table shows that Cu has the highest concentration next is Pb, Ni and Cr has

the lowest negative concentration.

Third Trial

Heavy Metals Concentration of Sample Experimental
mg/L Concentration

mgAL
Cr 0.01 0.025
Cu 0.041 0.1025
Ni 0.08 0.2
Pb 0.29 0.725 :7]

This table shows that Pb has the highest concentration followed by Ni, Cu and Cr

with the lowest concentration.
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Average

Heavy Metals Concentration of Sample Experimental
mgJL Concentration

mg/L
Cr -0.12 -0.9
Cu 0.03 0.95
Ni 0.263 0.21
Pb 0.26 0.50

Comparison:

San Mateo Landfill Leachate 95 possesses high level of Cu, reaching as high as

0.95 mg/L in the experiment. Next is Pb, with the value of 0.50 mg/L, which exceeds

from the Standard given by the DENR with a difference of almost 0.3 mg/L. Ni was 0.21

mg/L concentration and Cr has the lowest concentration with showed with a negative

value. Considering the span of time that the sample has been stored, it contributes to the

level of concentration to the trials have obtained .

4.2 San Mateo Landfill Leachate 98

First Trial

Heavy Metals Concentration of Sample Experimental
mgfL Concentration

mg/L
Cr ~~~-0.16 -0.4
Cu ~~~~0.5 1.25

___ __ ___ __ ___ __ __0.059 0.1475

Pb 0.26 0.65
This table shows that Cu has the highest concentration next is Pb, Ni and Cr has

the lowest negative concentration.

Second Trial__ _ _ _ _ _ _ _ _ _ _

Heavy Metals Concentration of Sample Experimental
mgfL Concentration

mg/L
Cr -0.01 -0.025
Cu 0.12 0.3
Ni 0.20 0.5
Pb 0.26 0.26

This table shows that Pb has the highest concentration next is Ni, Cu, and Cr has

the lowest negative concentration.
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Third Trial
Heavy Metals Concentration of Sample' Experimental

mg[L Concentration
mg/L

Cr -0.02 -0.05
CU 0.053 0.1325
Ni 0.20 0.5
Pb 0.26 0.65

This table shows that Pb has the highest concentration next is Ni, Cu, and Cr has

the lowest negative concentration.

Average
Heavy Metals Concentration of Sample Experimental

mg/L Concentration
____ ____ ____ ____ ____m gL

Cr -0.06 -0.16
CU 0.22 0.625
Ni 0.153 0.38
Pb 0.26 0.65

Comparison:
San Mateo Landfill Leacahte 98 maintain high levels of Pb with a value of 0.65

mg/L, exceeded by 0.39 mg/L from the Standard given by DENR. Ni obtain 0.38 mg/L

Cu with 0.22 mg/L and Cr with a negative value of concentration. Considering the three-

year interval of the samples, it shows almost have the same values as the San Mateo

Landfill leachate 95.

4.3 San Mateo Water Samples (Sapinit Deevwells 98)

First Trial _ _ _ _ _ _ _ _ _ _ _ _ _

Heavy Metals Concentration of Sample Experimental
mg/L Concentration

Cr -0.16 -.
CU 0.1203
Ni 0.059 0___ __ 1475_ __ __ _

Pb 0.10 0.25

This table shows that Cu has the highest concentration next is Cu, Ni and Cr has

the lowest negative concentration.
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Second Trial
Heavy Metals Concentration of Sample Experimental

mgfL Concentration
mg/L

Cr -0.01 -0.025
Cu 0.023 0.575
Ni ND ND
Pb 0.10 0.25

This table shows that Pb has the highest concentration next is Cu, Cr with a

negative concentration and Ni which is non-detectable in this trial.

Third Trial _ _ _ _ _ _ _ _ _ _ _

Heavy Metals Concentration of Sample Experimental
mgJL Concentration

_____ _____ _____ _____m gL

Cr -0.02 -0.05
Cu 0.023 0.0575
Ni ND ND
Pb 0.10 0.25

This table shows that Pb has the highest concentration next is Cu, Cr with a

negative concentration and Ni which is non-detectable in this trial.

Average
Heavy Metals Concentration of Sample Experimental

mg/L Concentration
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~~~~mg/L

Cr -0.06 -0.16
Cu 0.06 0.14
Ni 0.12 0.1475
Pb 0.10 0.25

Comparison:

In this result, showed that some of the heavy metals detected in San Mateo

Landfill Leachate were also be detected in San Mateo Water Samples specifically the

Sapinit Deepwells 98, showing only small differences compared to that of San Mateo

Landfill Leachate. Considering that San Mateo Landfill undergoes some wastewater

treatment before it finally disposes. Ni also detected in Leachate and Water shows

confusing result in this trial because Ni metals when treated with nitric acid dissolves

during pre-treatment of the samples. Compared with the first trial, to the second and third

trial it showed non-detectable results. It only means that Sapinit Deepwell samples does

not possess any Ni metals.
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4.4 Son Mateo Water Samples (Pintona Boemue Dee~wells 98)

First Trial

Heavy Metals Concentration of Sample Experimental
mgJL Concentration

_________________________ m g /L

Cr -0.20 -0.5
Cu 0. 12 0.3
Ni 0.059 0.1675
Pb 10.35 10.875

This table shows that Pb has the highest concentration next is Cu, Ni and Cr has

the lowest negative concentration.

Second Trial

Heavy Metals Concentration of Sample Experimental
mgIL Concentration

mg/L
Cr -0.03 -0.075
Cu 0.1 0.25
Ni ND ND
Pb 0.35 0.875

This table shows that Pb has the highest concentration next is Cu, Cr with

negative concentration and Ni which is non-detectable in this trial.

Third Trial

Heavy Metals Concentration of Sample Experimental
mgIL Concentration

mgfL
Cr -0.04 -0.1I
Cu 0.190 0.475
Ni ND ND
Pb 0.35 0.875

This table shows that Pb has the highest concentration next is Cu, Cr with

negative concentration and Ni which is non-detectable in this trial.
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Average

Heavy Metals Concentration of Sample Experimental
mngfL Concentration

mg/L
Cr -0.09 -0.225
CU 0.14 0.34
Ni 0.059 0.1475
Pb 0.35 0.875

Comparison:

Pintong Bocaue Deepwell waters show some similarities with the result of Sapinit

Deepwell Waters. Pb has the highest concentration and Ni is still non-detectable in this

trial. Pintong Bocaue showed negative values of Ni metals. It is possible that the leachate

in this landfill could contaminate the groundwater through leaching.

4.5 Payatas Dumpsite Leachate (1l

First Trial

Heavy Metals Concentration of Sample Experimental
mg/L Concentration

nmgAb
Cr 0.31 0.775
Cu 0.02 0.05
Ni 1.12 2.8
Pb 1.19 2.975

This table shows that Pb has the highest concentration next is Ni, Cr and Cu has

the lowest concentration.

Second Trial

Heavy Metals Concentration of Sample Experimental
mg/b Concentration

nmgAb
Cr 0.28 0.7
Cu 0.127 0.05
Ni 0.42 2.8
Pb 1.19 2.975

This table shows that Pb has the highest concentration next is Ni, Cr and Cu has

the lowest concentration.
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Third Trial

Heavy Metals Concentration of Sample Experimental
mgAL Concentration

mg/L
Cr 0.35 0.875
Cu 0.127 0.3175
Ni 0.42 1.05
Pb 1.19 2.975

This table shows that Pb has the highest concentration next is Ni, Cr and Cu has

the lowest concentration.

Average

Heavy Metals Concentration of Sample Experimental
mgIL Concentration

mgAb
___ ___ __ ___ __ ___ __0.31 0.78

___ ___ ___ ___ ___ __0.09 0.14

___ __ ___ __ ___ __ __0.65 2.22

Pb 1.19 2.975
Comparison:

Payatas Dumpsite Leachate (old) shows high levels of Pb with a value of 2.97

mg/b, which exceeds from the standard given by the DENR. Cr also exceeds with 0.78

mng/b concentration and elevated levels of Cu and Ni were also identified. Considering

that leachate from Payatas Dumpsite flows directly without the benefit of any wastewater

treatment unlike San Mateo Landfill.

4.6 Pavatas Dumpsite Leachate (New)

Heavy Metals Concentration of Sample Experimental
mg/L Concentration

Cr ~~~~0.17 0.425
CU ~~~0.09 0.275

___ __ ___ __ ___ __ __1.03 2.575

Pb 1.14 2.85
This table shows that Pb has the highest concentration next is Ni, Cr and Cu has

the lowest concentration.
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Second Trial

Heavy Metals Concentration of Sample Experimental
mg/L Concentration

_________________________ ~m g/L

Cr 0.25 0.625
CU 0.064 0.26
Ni 0.40 1.00
Pb 1.14 2.8

This table shows that Pb has the highest concentration next is Ni, Cr and Cu has

the lowest concentration.

Third Trial

Heavy Metals Concentration of Sample Experimental
mgfL Concentration

________________________ ~m gL

Cr 0.29 0.725
CU 0.064 0.16
Ni 0.40 1.00
Pb 1.14 2.85

This table shows that Pb has the highest concentration next is Ni, Cr and Cu has

the lowest concentration.

Average

Heavy Metals Concentration of Sample Experimental
mgIL Concentration

________________________ ~m gL

Cr 0.24 0.59
CU 0.18 0.18
Ni 0.61 1.53
Pb 1.14 2.85

Comparison:

Payatas Dumpsite Leachate (new) maintain high level of Pb, having a value of

2.85 mg/L. It clearly showed that Leachate flowing out from Payatas Dumpsite (new)

exceeded from the standard given by DENR same as the result of Payatas Dumpsite

Leachate (Old). Cr also exceeds from the given standard and Cu has the lowest

concentration in this trial.
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4.7 Payatas Water Samples (Deepwell 200)

First Trial
Heavy Metals Concentration of Sample Experimental

mgAL Concentration
mg/L

Cr -0.20 -0.5
Cu ND ND
Ni ND IND
Pb 0.09 10.225

This table shows that Pb has the highest concentration followed by Cr with

negative concentration. Cu and Ni are non-detectable in this trial

Second Trial

Heavy Metals Concentration of Sample Experimental
mgAfL Concentration

Cr -0.03 -. 7
Cu 0.035 087
Ni ND ND_______

Pb 0.09 0.225
This table shows that Pb has the highest concentration next is Cu, Cr with

negative concentration and Ni is non-detectable in this trial.

Third Trial

Heavy Metals Concentration of Sample Experimental.
mgAL, Concentration

mg/L
Cr -0.04 -0.1I
Cu 0.035 0.025
Ni ND ND
Pb 0.09 0.2

This table shows that Pb has the highest concentration next is Cu, Cr with

negative concentration and Ni is non-detectable in this trial.

Average
Heavy Metals Concentration of Sample Experimental

mgIL Concentration
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~~~~mg/L

Cr -0.9 -0.225
Cu 0.035 0.0875
Ni ND ND
Pb 0.09 0.225
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Comparison:

Leachate from the Payatas Open dumpsite(old & new) showed high levels of

some toxic Heavy Metals. It should be noted that Leachate from the dumpsite flows

directly without the benefit of treatment, into some critical water sources of the sited and

nearby area. Pb has the highest concentration and Cu shows confusing results in this trial.

This is because Cu dissolves in concentrated HNO3 and HCl Ni is non-detectable in this

trial, it means that Payatas deepwell water (2000) is negative of any Ni metals .

4.8 Payatas Water Samples (Deepwell 2002)

First Trial
Heavy Metals Concentration of Sample Experimental

mgJL Concentration
mgAL

Cr -0.03 -0.075
Cu 0.01 0.025
Ni ND) ND
Pb 0.08 0.2

This table shows that Pb has the highest concentration next is Cu and Cr with

negative concentration while Ni is non-detectable in this trial.

Second Trial
Heavy Metals Concentration of Sample Experimental

mgAL Concentration
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _m g L

Cr -0.03 -0.075
Cu 0.032 0.08
Ni ND ND
Pb 0.08 0.2

This table shows that Pb has the highest concentration next is Cu and Cr with

negative concentration while Ni is still non-detectable in this trial.

Third Trial__ _ _ _ _ _ _ _ _ _ _ _ _

Heavy Metals Concentration of Sample Experimental
mg/L Concentration

rngAL
Cr -0.04 -0.1I
Cu 0.032 0.08
Ni ND ND
Pb 0.08 0.2

This table shows that Pb has the highest concentration next is Cu and Cr with

negative concentration while Ni is still non-detectable in this trial.
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Average
Heavy Metals Concentration of Sample Experimental

mgAL Concentration
mg/L

Cr -0.09 -0.225
CU 0.02 0.06
Ni ND ND
Pb 0.08 0.2

Comparison:

Payatas water (Deepwell 2002) shows some similarities with the result of Payatas

water samples (Deepwell 2000), they almost have the same value or amount of

concentration. Heavy Metals in Payatas Deepwell waters was detected but only at trace

levels Ojust above limits of detection). Pb has the highest concentration followed by Cu,

Cr with negative value and Ni is non-detectable in this trial.

4.9 Blank Sample Analysis

Heavy Metals Concentration of Samples
__________________________________mgAL,

Cr 0.067

Cu ND

Ni ND

Pb ND
Non-detectable results were obtained from the Blank Sample Analysis. Triple

Distilled Water was used subjected to Pre-treatment and analyzed through AAS. This

means that triple distilled water is free ftrm any heavy metals except from Cr, which has

a value of 0.067 mg/I.

Detection Limit:

Cr: 0.01 ppmn Pb: 0.01 ppmn
Ni: 0.01 ppm CU: 0.01 ppm

ND: non- detectable
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REFERENCE STANDARD:

1990 Effluent Regulations

Table - Effluent Standards: Toxic and other Deleterious Substance

(Maximum Limits for the Protection of Public Health)

Parameter Protected Protected Waters Iland Marine Marine
Unit Waters Category II Waters Waters Waters

Category I (ClassA, B, Sb) Class C Class SC Class SD
(Class AAand GEL NPL GEL NPI GEL NPL GEL NFL
SA)

_ _ _ _ GE L N P I _ _ _ _ _ _ _ _ _

Arsenic mg/L (b) (b) 0.2 0.1 0.5 0.2 1.0 0.5 1.0 0.5

Cadmium mg/L (b) (b) 0.05 0.02 0.1 0.05 0.2 0.1 0.5 0.2

Chromium mg/b (b) (b) 0.1 0.05 0.2 0.1 0.5 0.2 1.0 0.5
(hexavalent)_______

Cyanide {L (b) (b) 0.2 0.1 0.3 0.2 0.5 0.2 - -

Lead mg/L Lb () 0.2 0.1 0.5 0.3 1.0 0.5 - -

Mercury mgL (b b 0.005 0.005 0.005 0.005 0.005 0.005 0.05 0.01
PCI3 mgL (b b 0.003 0.003 0.003 0.003 0.003 0.003 - -

Formaldehyde mgfL (b b 2.0 1.0 2.0 1.0 2.0 1.0 - -

Note:

A) Except as otherwise indicated, all limiting values in Table are maximum and therefore shall not be exceeded

B) Discharge of sewage and/or trade effluents are prohibited or not allowed.
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V. CONCLUSION AND RECOMMENDATION

Conclusion

After performing the experiment, the researchers conclude that several heavy

metals are detectable in leachate and water samples.

We obtained several concentrations of heavy metals in leachate flowing out from

San Mateo Landfill and Payatas Dumpsite. Leachate exceeded the standards, Pb being the

most common and abundant pollutant in leachate and water showed the highest level of

concentration in this experiment. Elevated results of Cr and Cu were also identified, Cu

dissolves in hot concentrated HC1 and 142S04 but is little affected by cold solution of this

acid, it also dissolves in nitric acid. Ni shows non-detectable results in some trial because

it dissolves slowly in dilute acid, but becomes passive when treated with nitric acid. It

lead us to conclude that leachate flowing out directly without the benefit of treatment like

in Payatas Open Dumpsite possesses high levels of heavy metals than of those in

treatment ponds of San Mateo Landfill. From the results we obtained, heavy metals have

a detectable and non-detectable concentration, which is sometimes tolerable.

As from the Reference Standard of Department of Environment and Natural

Resources, the 1990 Effluent Regulations and from the reliable results we have, it is

clearly stated that this leachate were found to violate the health and safety provisions of

compliance certificates. The results of our experiment offers clear proof that dumpsites

and landfills are leaking and the migration of leachate into those water systems and

already contaminating critical ground water sources and reservoir.
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We have also concluded that Atomic Absorption Spectrophotomneter is the

precise instrument in determining trace heavy metals in natural and wastewater A

number of elements with or without pre-treatment can be determined at pp 09 level.

This technique, however, is not suitable for multi element analysis. In addition insoluble

material has to be dissolved prior to analysis.

Recommendation

From this study, it is recommended further to resolve the problems with landfill

leachate. Regular leachate monitoring should be done in order to avoid such problems.

Government should take a bold step in organizing problems regarding leachate because

heavy metals are common throughout the environment, avoidance of exposure is

important.
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APPENDICES

1. Calculations:

I. San Mateo Landfill Leaclhate 1995

Dilution Factor =250 ml =2.5

100 ml

First Trial

Cr = -0.13 (2.5)

Cr -0.65mg/L

Ni = 0.08(2.5)

N = 0.2 mg/L

Pb 0.209(2.5)

Pb = 0.5225 mg/L

Second Trial

Cr -0.24 (2.5)

Cr = -0.6 rng/L

Cu = 0.8 (2.5)

Cu = 2 mg/L

Ni = 0.09 (2.5)

Ni = 0.225 nig/L

Pb = 0.29 (2.5)

Pb = 0.725 n-g/L



Third Trial

C r= 0,0 1 (2.5)

Cr =0.025mg/L

CuL= 0.081 (2.5

Cu =0. 1025 mng/L

Ni 0.08 (2.5)

Ni =0.2 mg/ L

Pb =0.29 (2.5)

Pb =0.725rng/L

II. San Mateo Landfill Leaclhate 1998

First Trial

Cr = -0. 16 (2.5)

Cr =-0.4 mg/L

CuL = 0. 5 (2.5)

Cu = 1.25 mg/L

Ni = 0.059 (2.5)

Ni = 0. 1.475 mg/L

Pb = 0.26 (2.5)

Pb = 0.65 mg/L

Second Trial

Cr = -0. 0 1(2.5)

Cr = --0.025 mg/L

Cu = 0. 12 (2.5)

Cu =0.3 mg/ L

Ni = 0.20 (2.5)

Ni = 0.5 mg/L

Pb = 0.26 (2.5)

Pb = 0.65 mg/L



Third Trial

Cr -0.02 (2.5)

Cr = -0.05 mg/L

Cu = 0.053 (2.5)

Cu 0. 1325 mg/L

Ni 0.20 (2.5)

Ni = 0.5 mg/L

Pb = 0.26 (2.5)

Pb = 0.65 mg/L

111. San Mateo Water Samples (Sapinit Deep-wells 1998)

Firs t Trial

Cr = -0. 16 (2.5)

Cr = -0.4mg/L

CuI = 0. 12 (2.5)

Cu 0.3 mng/L

Ni = 0.059 (2.5)

Ni = 0. 1475 mg/L

Pb = 0.1I0 (2.5)

Pb = 0.25 mg/L

Second Trial

Cr =-0.0 1 (2.5)

Cr = -0.025mg/L

Cu = 0.023 (2.5)

Cu = 0.0575 mg/L

Ni=ND

Pb = 0. 10 (2.5)

Pb = 0.25 mg/L



Third Trial

Cr -0.02 (2.5)

Cr = -0.05mgIL

Cu = 0.023 (2.5)

Cu = 0.0575 mg/L

Ni =ND

Pb = 0.1I0 (2.5)

Pb =0.25 mgIL

IV. San Mateo Water Samples (Pinton2 Bocauie 1998)

First Trial

Cr =-0.20 (2.5)

Cr = 0.5 mg/ L

Cut = 0. 12 (2.5)

Cu =0.3 mg/L

Ni = 0.059 (2.5)

Ni = 0. 1475 mg/L

Pb = 0.-)5 (2.5)

Pb = 0.875 rng/L

Second Trial

Cr -0.03 (2.5)

Cr -0.075 mg/L

CLI= 0. 1 (2.5)

CLI = 0.25 mgIL

Ni =ND

Pb = 0.35 (2.5)

Pb 0.875.mng/L



Third Trial

Cr = -0.04 (2.5)

Cr =-0. mg/L

CLI = 0. 190 (235)

CLI = 0.47 5 mng/L

Ni=ND

Pb = 0.35 (2.5)

Pb = 0.875 mng/L

V. Pavatas Dumpsite Leachate (old)

First trial

Cr = 0.31 (2.5)

Cr =0.775 mg/L

Cu = 0.02 (2.5)

Cu = 0.05 mng/L

Ni = 1. 12 (2.5)

Ni = 2.8 mg/L

Pb = 1. 19 (2.5)

Pb = 2.975 mg/L

Second Trial

Cr = 0.28 (2.5)

Cr =0.7 mg/L

Cu = 0.02 (2.5)

Cu = 0.05 mg/L

Ni = 1. 12 (2.5)

Ni = 2.8 mg/L

Pb = 1. 19 (2.5)

Pb = 2.975 mg/L



Third Trial

Cr = 0.35(2.5)

Cr = 0.875 mg/L

Cu = 0. 127 (2.5)

Cu = 0.3 175 mg/L

Ni 0.42 (2.5)

Ni = 1.05 ng/L

Pb = 1. 19 (2.5)

Pb = 2.975 mg/L

VI. Payatas Dumpsite Leachate (new)

First Trial

Cr = 0. 17 (2.5)

Cr =0.425 mg/L

Cu = 0.09 (2.5)

Cu = 0.225 mg/L

Ni = 1.03 (2.5)

Ni = 2.575 mg/L

Pb = 1. 14 (2.5)

Pb = 2.85 mg/L

Second Trial

Cr = 0.25 (2.5)

Cr = 0.625 mg/ L

Cu = 0.064 (2.5)

Cu =0.16 mg/L

Ni = 0.40 (2.5)

Ni =lImg/L

Pb = 1. 14 (2.5)

Pb = 2.85 mg/L



Third Trial

Cr = 0.29(2.5)

Cr = 0.725 rng/L

Cu 0.064 (2.5)

Cu 0. 16 rng/L

Ni = 0.40 (2.5)

Ni = 1 .00 nrig/L

Pb = 1. 14 (2.5)

Pb = 2.85 rng/L

VII. Pavatas Water Sample (Deep-well 2000)

First Trial

Cr = -0.20 (2.5)

Cr = -0.Snmg/L

CuL= ND

Ni ND

Pb =0.09 (2.5)

Pb =0.225 mng/L

Second Trial

Cr = -0.03 (2.5)

Cr -0.075mg/L

C u 0.03 5 (2.5)

Cu = 0.0875 mg/L

Ni =ND

Pb = 0.09 (2.5)

Pb = 0.225 mgIL



Third Trial

Cr -0.04 (2.5)

Cr =-O. mg/L

Cu = 0.035 (2.5)

CLI = 0.0875 mg/L

Ni =ND

Pb 0.09 (2.5)

Pb = 0.225 mg/L

VIII. Pavatas Water Sample (Deep-well 2002)

First Trial

Cr = -0.2 (2.5)

Cr = -0.5 mg/L

Cu = 0. 01 (2.5)

Cu = 0.025 mg/L

Ni =ND

Pb 0.08 (2.5)

Pb = 0.2 mg/L

Second Trial

Cr = -0.03 (2.5)

Cr = -0.075 mgIL

CLI = 0.032 (2.5)

CIi = 0.08 mg/L

Ni= ND

Pb = 0.08 (2.5)

Pb = 0.2 mng/L



Third Trial

Cr = -0. 04 (2.5)

Cr =-0. 1 mng/L

Cu = 0.03 2 (2.5)

Cui =0.08 mg/L

Ni =ND

Pb = 0.08 (2.5)

Pb =0.2 mg/L
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!.WWI-005 -0 .0 -,I 0.00 0.0199) -0.0046
UNK-006 -13.21-0 0.00 O.W:.O3 -0.0031

"lW~~~~~~~~~~~~~07 ~~~. .3I0. 00 1. 0988 0.01.13
UNIK-003 ~~~~~ ~~~~~ ~~~~~~v. 17 u.00 C0. ii9 2 0.010I4C



\n-o i.- Modi. CA / Au~ .: ~~:Is

RSD 31;t i.

Meas. Date :9/20/02 11:34 AM
Element:Cr STD Unit :PP1t UN& U.1Lt.r)Pi

Sample ID Sample Name Co nc R rD(. ADS P .. E:
STDI 0.00 0.00 0.0143 -U.00IhK
STD2 0.10 0.00 0.6775 0. 020
STD3 0.30 0.00. 1.15413 0.01418
STD4 - - - -----

STD5
Coefficient : Kl-3.597714E+0O0 K0'i. 3567'14E-001
Corr.Coef. :0.9599

rJNK-0013 -0 1 0. 00 0. 138 0 -Q .

UNK-004 -0.03 O 0.00 Ci 633' 0. 003I1
UNK-003 -0.03 (1( (0 .1.(('l -0 . &'2 9

'NK-006 -03 (.0 . 'i -. 01
UNK-007 02 00 . 48 0ci'
IJNK-008 o.25 0.0 1. .0. I, 0. 0 55



Table of Each Element 9 / 20/0 2. 1: 38 AM

Analysis Mode : GA!Autosatmpler
Analysis Name : Bureau o Sils ; Wa L.ec, nyt.
Comnmen t : C'r-from Pavatasn extraicts
Description : SPECIFICATIONH:

Absorption sensitiVity =.1Abs oar more
RSD 3% or lesz-

Meas. Date. :9/20/02 11: 34 A-
Element:Cr STD Unit ppuUNK Unit :PPmL

Sxample ID Sample Name Colic.. RSD(%) ABS REF
STDl 0.00 0.00 0.0143 -0.0081
STD2 0.10 0.00 0.6775 0.0020
STD3 0.30 0.00 1.15413 0.01468
STD4 0.60 0.00 1.2823 0.03G0
STD5 1.00 0.00 1.3193 0.059~7.
Coefficient :K2--2.5r4'03"73E+003 LKI3.i636797E+000 K.,766100E-001
Determ. Coef. :0. 9226

UNK-001 ~~~~0.00 0.00 Q. 18W0 -0. 0:2k 
UNK- 002 - O. 021 0.0 c. u. 00i2
UNK-003 -;. 02 (.LI( 0 . *I o'm - C o
UNIK-004 -0.04 0.00 0. 0 32 1z -0. C031
UINK-00E. -0. 04 O., 00 0.0339. - 0. 0 02 
'JIK-006 -). 04 0.00 0. 02.149 -0. 001i7
umI'.-007 0 .35 0.00 1.1418 0.0190
UNK-008 0.29~ 0.00 1.0278 0.0155
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Leachate Samples from Payatas Dumpsite and San Mateo Landfill

Water Samples from Pintong Bocaue, Sapinit and Payatas Deep-well

Vacuum set-up for pre-treatment of the samples



ATOMIC ABSORPTION

SPECTROPIJOTOMETER



Maturation Pond in San Mateo Landfill
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