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1. INTRODUCTION

Water is a basic need to carry out human activities in their daily lives. Other living things also
really need water to survive in living life. One type of water is clean water (Jannah et al.,, 2021)
(Ngibad & Herawati, 2019) (Triarini et al., 2021). In meeting daily water needs, 2 types of clean water
are used, namely: PDAM water and well water. Taman Subdistrict is located in Sidoarjo Regency.
At least, the Taman subdistrict is fed by 2 rivers, namely the Pelayaran river and the X river. At
certain times, the appearance of the 2 rivers is dirty so there are fears of pollution that can reduce the
quality of the well water used by residents. The taste of well water in the Taman Subdistrict was
found salty. The tendency to decrease water quality is caused by an increase in water pollution from
both domestic and industrial waste (Kusumayanti & Hariyanto, 2019). Some of the aspects used to
determine water quality include chemical aspects, physical aspects, and biological aspects
(Kementerian Kesehatan RI, 2017). Selenium (Se), Lead (Pb), and Zinc (Zn) metals are additional
chemical parameters so they need to be monitored in water for sanitary hygiene purposes, such as:
well water (Kementerian Kesehatan RI, 2017).

Metal Se is necessary for normal growth and physiological functioning in living organisms.
However, its distribution in the environment is not uniform and has long been identified as a toxic
element (El-Sawy et al, 2023). Se poisoning is characterized by the presence of decay and
discoloration of teeth, disorders of the gastrointestinal tract, skin lesions, and loss of hair and nails.
In some cases, the skin on the tips of the fingers and toes peels off constantly. The target organs of
Se exposure are the respiratory tract, liver, kidneys, blood, skin, and eyes (Gad & Pham, 2014).

The presence of lead metal (Pb) in waters is harmful both directly to the life of organisms
and its effect indirectly to human health. Pb is a heavy metal that has high toxicity (toxicity)
(Retyoadhi et al., 2005). The toxicity properties of heavy metals can be grouped into 3 groups, namely
high toxicity consisting of elements Hg, Cd, Pb, Cu, and Zn. Pb metal can cause damage to the central
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nervous system and peripheral nerves such as tremors, headaches, stiff neck, fever, decreased
intelligence, seizures, accumulation of cerebrospinal fluid in the brain, and blindness due to nerve
atrophy of vision (Putri et al, 2019). A further impact of Pb poisoning is that it can cause
hypertension and is one of the contributing factors to liver disease. When this element binds strongly
to several amino acid molecules, hemoglobin, enzymes, RNA, and DNA; Then it will interfere with
the metabolic channels in the body. Pb can also result in impaired blood synthesis, hypertension,
hyperactivity, and brain damage (Dewa, 2015).

Zn heavy metal is one of the essential heavy metals needed by almost all organisms in small
quantities. However, if the amount of Zn metal in the waters exceeds the specified threshold, it will
be dangerous for the life of the organism itself and be toxic (Supriyantini et al., 2016) and can cause
system dysfunction resulting in decreased growth and reproduction (Susilowati, 2021). A dose of Zn
consumption of 2 gr or more can cause vomiting, diarrhea, fever, extreme fatigue, anemia, and
reproductive disorders. Zn supplements can cause poisoning, as well as foods that are acidic and
stored in cans coated with Zn (Zulfiah et al., 2017).

Measurement of Se levels is carried out using the atomic absorption and atomic fluorescence
spectroscopy method (Pettine et al., 2015). Measurement of Pb levels in many aquatic samples using
atomic absorption spectrophotometry (SSA) methods (Handriyani et al.,, 2020) (Putri et al., 2019)
(Dewa, 2015). In addition, the measurement of Zn levels in aquatic samples also uses the atomic
absorption spectrophotometry (SSA) method. (Khaira, 2016) (Blesstinov et al., 2017) (Irawan et al.,
2015). Given the dangers of Se, Pb, and Zn metals in waters, it is necessary to research Se, Pb, and Zn
levels in well water in Taman District, Sidoarjo Regency. According to the Indonesian Minister of
Health Regulation No. 32 of 2017, the maximum allowable level for Se, Pb, and Zn metals is 0.01;
0,05; and 15 mg/L, successively (Kementerian Kesehatan RI, 2017).

2.  RESEARCH METHOD
Tool

Glass funnel, erlenmeyer, goblet, measuring cup, watch glass, spray flask, measuring flask,
zinc hollow cathode lamp, lead hollow cathode lamp, electric heater, measuring pipette,
micropipette, membrane sieve, a set of vacuum filter devices, Atomic Absorption Spectrophotometer
(SSA), test tube, and analytical scales.

Material
Aquadest, C2H2HP, HNOs 0.05 M, HNOs 5% (v/v), concentrated HNOs, selenium solution,
calcium solution, lead metal (Pb), Zn metal, membrane sieve, and compressed air.

Measurement of Selenium (Se) Levels

Variations in the concentration of the Se raw solution used include 0, 10, 20, 30, and 50 mg /
L. Furthermore, each Se raw solution is taken and its absorption is measured using SSA-flame at 196
nm. Then, a series of Se level analysis procedures are based on SNI about Water, Selenium content
testing method with carbon furnace atomic absorption spectrophotometer tool. Furthermore, the
well water sample is treated the same as the standard solution Se (BSN, 1991).

Measurement of Lead (Pb) Levels

Variations in the concentration of the Pb raw solution used include 0; 2,5; 5; 7,5; 10; 15; 20;
and 40 mg/L. Furthermore, each raw solution of Pb was taken and its absorption was measured using
SSA-flame at 283.3 nm. Then, a series of Pb level analysis procedures are based on SNI on water and
wastewater — Part 8: How to test lead (Pb) by Atomic Absorption Spectrophotometry (SSA) — flame.
Furthermore, the well water sample is treated the same as the standard Pb solution (BSN, 2009b).
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Measurement of Zinc (Zn) Levels

Variations in the concentration of the Zn raw solution used include 0; 0,05; 0,1; 0,2; 1; 1,5;
and 2 mg/L. Furthermore, each Zn raw solution was taken and its uptake was measured using SSA-
flame at 213.9 nm. Then, a series of Zn level analysis procedures are based on SNI on Water and
wastewater — Part 7: How to test zinc (Zn) by Atomic Absorption Spectrophotometry (SSA) — flame.
Next, the well water sample is treated the same as the standard Zn solution (BSN, 2009a).

3. RESULTS AND ANALYSIS

In this study, measurements of Se, Pb, and Zn levels were carried out using the AAS method.
The principle of analysis is that the analyt of metal Se, Pb, and Zn in an air-acetylene flame is
converted into its atomic form, absorbing the energy of electromagnetic radiation coming from the
cathode lamp and the magnitude of absorption is directly proportional to the analyte content(BSN,
1991) (BSN, 2009a) (BSN, 2009b). In determining the levels of Se, Pb, and Zn using the SSA method,
before measuring the concentration of Se, Pb, and Zn in the well water sample, a calibration curve
must be made first.

Table 1 presents data on the Se standard series solution used for the manufacture of
calibration curves measured at concentrations of 0, 10, 20, 30, and 50 mg/L. Se levels and signal
responses have a linear relationship (Figure 1). The principle of measurement using the SSA method
is based on Lambert-Beert's Law where the number of rays absorbed and the concentration of
substances are directly proportional (Fahruddin, 2018). The calibration curve obtained is y = 0.0016x
+0.0055 and r = 0.998. A value of r > 0.99 indicates that the calibration curve has an excellent level of
linearity (Ngibad, 2019). The calibration curve obtained is y = 0.0016x + 0.0055 and r = 0.998. A value
of r > 0.99 indicates that the calibration curve has an excellent level of linearity

Table 1. Table 2. Signal measurement results in making Se calibration curves

Se concentration (mg/L) Signal
0 0.0038
10 0.0232
20 0.0372
30 0.0516
50 0.0835
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Figure 1. Calibration curve of Se standard

Table 2 presents the Pb standard series solution data used for the manufacture of calibration
curves measured at a concentration of 0; 2.5; 5; 7.5; 10; 15; 20; and 40 mg/L. Pb levels and signal
response have a linear relationship (Figure 2). The principle of measurement using the SSA method
is based on Lambert-Beert's Law where the number of rays absorbed and the concentration of
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substances are directly proportional (Fahruddin, 2018). The calibration curve obtained is y = 0.0027x
- 0.0006 and r = 0.998. A value of r > 0.99 indicates that the calibration curve has an excellent level of
linearity (Ngibad, 2019). The procedure in SNI also requires a linear regression correlation value (r)
>0.995.

Table 2. Results of signal measurement in making Pb calibration curves

Pb concentration (mg/L) Signal

0 0.0027
2.5 0.0073
5 0.0113
7.5 0.0164
10 0.0259
15 0.0397
20 0.0555
40 0.1086
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Figure 2. Calibration curve of Pb standard

Table 3 presents the Zn standard series solution data used for the manufacture of calibration
curves measured at a concentration of 0; 2.5; 5; 7.5; 10; 15; 20; and 40 mg/L. Zn levels and signal
responses have a linear relationship (Figure 2). The principle of measurement using the SSA method
is based on Lambert-Beert's Law where the number of rays absorbed and the concentration of
substances are directly proportional (Fahruddin, 2018). The calibration curve obtained is y = 0.2426x
+0.0061 and r = 0.997. A value of r > 0.99 indicates that the calibration curve has an excellent level of
linearity (Ngibad, 2019). The procedure in SNI also requires a linear regression correlation value (r)
>0.995.

Table 3. Results of signal measurement in making Zn calibration curves

Zn concentration (mg/L) Signal
0 -0.002
0.05 0.013
0.1 0.0289
0.2 0.0553
1 0.2726
15 0.379
2 0.473
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Figure 3. Calibration curve of Zn standard

After making calibration curves for Se, Pb, and Zn measurements, the signal response from
the sample can be measured using AAS at the appropriate wavelength at the time of calibration
curve manufacturing. The samples used in this study were sample A taken from the well water of
the residents of Taman District around the shipping river and sample B taken from the well water of
the residents of Taman District around river X.

Table 4. Results of measuring Se, Pb, and Zn levels in well water

Concentration (mg/L)

Sample Se Zn Pb
Well Water Sample A <0,002 <0,013 <0,002
Well Water Sample A <0,002 <0,013 0,002

Table 4 shows that the levels of Se, Pb, and Zn in well water sample A are <0.002 each; <0.013;
and <0.002mg/L while the levels of Se, Pb, and Zn levels in well B water samples were <0.002 each;
<0.013; and 0.002 mg/L. These results provide scientific evidence that for the chemical parameters of
Se, Pb, and Zn, both well water samples A and B still meet the quality standards for water media for
sanitary hygiene purposes.

The methods that are widely developed by researchers as an effort to reduce Pb levels in
aquatic samples include the use of water plants (Ipomoea aquatica) (Hapsari et al., 2018) and water
jasmine plants (Echinodorus palaefolius) (Caroline & Moa, 2015) as phytoremediation Pb as well as
adsorbent genjer plant (Limnocharis flava (L.)Buch.) (Haryati et al., 2012), activated charcoal adsorbent
from banana peel, aquatic plants, rice husk charcoal, biomass (Rahmi & Sajidah, 2018) and quail
eggshell adsorbent (Moelyaningrum, 2020). On the other hand, methods that are widely developed
by researchers to reduce Zn levels in aquatic samples include the use of silver chitosan adsorbents
(Agusnar & Hannani, 2018), CuO composite adsorbent (Khairuni et al., 2017), and banana peel waste
biosorbents (Musa acuminate) (Fatmi & Putra, 2018).

4. CONCLUSION

Well water around Taman District, Sidoarjo Regency has Se, Pb, and Zn levels in the sample
of <0.002 each; <0.013; and <0.002mg/L (well water A) and <0.002; <0.013; and 0.002 mg/L (well water
B). The Se, Pb, and Zn levels still meet the quality standards (maximum content) of chemical
parameters.
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