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This work presents the study and determination of composition of natural water samples collected from
five different types of water sources from Republic of Moldova and Romania: river, lake, spring, fountain and
rain. The purpose of this study was to establish whether some of the heavy metals and organic compounds
with impact on population health are present in drinking water samples and if their presence falls within the
set limits by national regulations. The analysis has been performed using VIS spectrophotometer with RFID
technology and individual parameter express cuvette tests for water analysis which allowed ensuring high
accuracy of the measurements. Thus, over limits high rates of Pb2+ and Ni2+ have been found in all samples.
A high concentration of F- was determined from fountain water - 2.92 mg/L and of Fe from river - 0.701 mg/
L, which is twice than admissible values. The lowest concentration has been measured in the rainwater.
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Due to the fact that water is the root of the life and the
best universal solvent, it is probably the only one substance
in the world that might contain the “entire periodic system”
in its composition. Water quality and treatment of
wastewater represent a high interest among many
researches within our Region [1-9]. At the same time, the
determination of the presences of the microelements
contained in the water samples have always represented
a matter of interest and subject of study [10]. Moreover, it
has been determined that high rates of water pollutants
can affect severally human health or even the wealth of an
entire population [11, 12]. Among the list of the pollutants
of the drinking water, with the highest negative impact are
heavy metals, as their presence in higher concentrations
than admissible are toxic [12-19].

Heavy metals are considered metals with atomic weight
higher than 5 kg/L [13, 14, 19]. They are among the most
common pollutants that are found in fresh water [13, 14,
17, 19]. Heavy metals like Fe2+, Zn2+, Co2+, Ag+, Cu2+, Ni2+ in
trace quantities are essential nutrients involved in
biochemical processes in human body [15], however high
concentrations become toxic and align them to the harmful
effect of Pb, Hg, As etc. Naturally, heavy metals that occur
from earth’s crust are introduced in aquatic systems by
weathering of the rocks and soil, atmospheric deposition,
metal corrosion or from volcanic eruptions [14, 16, 17, 19].
Nevertheless, due to high industrialization, unproper
management of disposal, municipal wastewater, industrial
waste, mining water [13, 14, 17-19] etc. these metals reach
fresh water sources in very high concentration and by
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polluting, together with many other organic and inorganic
compounds, make them unproper to be used and drunk.

After a thorough research, few studies were found on
the matter of water quality in Republic of Moldova. However,
most of them were made either on specific types of non-
natural sources or particular indicators [20-22]. Thus, the
set aim of this study was to identify the presence of heavy
metals and organic compounds with impact on population
health, present in drinking water (natural sources water),
to measure the concentration in water samples originating
from various type of sources and to compare if their
presence falls within the set limits by national regulations.

Experimental part
Materials and methods
The study area

In order to have a clearer picture on the presence of the
pollution compounds, sampling has been made from
different types of fresh water sources, namely:

-first sample was taken from the end section of the river
Bic that passes by a lot of factories and the industrial sector
of the Chisinau city. The river is considered to be one of the
most polluted (Fig. 1) [23];

-second probe has been sampled from the 2 lake from
the Valea Trandafirilor (Rose valley) park located S-E part
region of the city Chisinau. The direct pollutants of the lake
represent the waste from human activity and high rate of
traffic that passes by (Fig. 2) [23];

-sample no. 3 was collected from a spring located in the
N side valley of the village Cruzesti, near Chisinau (Fig. 3)
[23];



REV.CHIM.(Bucharest)♦70♦No. 10 ♦2019 http://www.revistadechimie.ro 3571

-4 sample was collected from a fountain in the village
Cruzesti, near Chisinau, that was built in a residential
neighborhood (Fig. 4) [23];

-probe no. 5 represent rainwater collected, in Chisinau
as well, during the rain that was on 16 of April 2019. The
specific of this sample is that there was no precipitation
during more than one month (last was snow) and during
that period;

-sample no 7, represent collected water from Slanic river,
in the Bacau district, Romania, that is located in a mining
area (Fig. 5) [23];

-eight sample was taken from Trotu’ river, Targu Ocna,
Romania, that passes thru a mining area as well (Fig. 6)
[23];

-last sample represent fountain water, collected from
Targu Ocna, Romania.

In this way, we can have a further comparation on how
different are or not the values of the dissolved components
in the water samples, from different sources with specific
pollutants. The sampling places were selected on aleatory
bases, providing that the water comes from natural sources.

Samples collection
The test samples have been collected in PET

(polyethylene) recipients in the minim amount of 1.5 L, so
there could be enough water samples for both qualitative
and quantitative determinations. The probes have been
collected in the middle of April 2019 from the locations

Fig. 1. Sampling point from Bic River,
Chisinau

Fig. 2. Sampling point from Second
lake from Valea Morilor, Chisinau

Fig. 3. Sampling point from spring,
Cruzesti village near Chisinau

Fig. 5. Sampling point from Slanic River, Bacau, Romania
Fig. 5. Sampling point from Slanic

River, Bacau, Romania

Fig. 4. Sampling point from fountaine,
Cruzesti village near Chisinau
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mentioned below, in accordance with ISO sampling Guide
[24].

Analysis performed
The analysis has been performed in two stages. Firstly,

there were provided qualitative determinations in order to
identify which of the metals and other elements are present
in the water samples.

The determinations were performed using the atomic
emission spectrograph ∆φC-8 (Fig. 7a, b, c and d) that
displays on photographic plaque the emission spectra
obtained by burning electric arc the graphite electrode with
sample.

After all electrodes with samples are burned and the
spectra registered, the plaque is being developed (Fig. 8).
The reading of the obtained emission spectra is made using
as reference Fe emissions spectra. Iron has one of the most
complex emission spectra over the entire Vis region of the
electromagnetic spectrums. The registered spectrums are
then optically amplified and displayed over standard spectra
templates that help to find the characteristic lines of
chemical elements spectrums.

The qualitative analysis has been carried out in the
Spectroscopic Laboratory from Moldova State University,
Chisinau, Republic of Moldova.

Fig. 6. Sampling point from Trotus river,
Bacau, Romania

Fig. 7. Atomic emission spectrograph
∆φC-8: a. outside burning chamber;
b. electric arc between 2 graphite

electrodes; c. inside burning chamber
with 2 electrodes installed; d. burned

graphite electrodes

Table 1
MEASURED

CONCENTRATION
VALUES (mg/L) OF

THE METALIC
CATIONS Ag+, Fe2/3+,

Cu2+, Ni2+, Pb2+,
Mg2+, Al3+ and Zn2+,

IDENTIFIED IN
WATER SAMPLES

Fig. 8. Determined atomic
emission spectra: a. Iron

reference spectra; b. analyzed
spectra

a dcb
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Afterwards the chemical elements present in water
samples have been identified, quantitative measurements
have been carried out in order to determine the
concentration of the compounds.

The concentration of the compounds in water samples
have been measured using the DR 3900 Hach
Spectrophotometer and cuvette test kits. The instrument
and test kits are manufactured by Hach Lange Company
from US. Cuvette test kits are designed for a single
parameter determination according to the established
international and/or Hach own developed methods, which
offer high precision and express sample preparation. Each
kit is accompanied by method data sheet and sample
preparation instructions.

The transmittance measurements of the F-, SO4
2-, Mg2+

and Al3+, and heavy metals (Ag+, Fe2/3+, Cu2+, Zn2+, Ni2+ and
Pb2+) from the water samples have been carried out in the
Laboratory Analysis of Water from the University Vasile
Alecsandri from Bacau, Romania.

Results and discussions
The results of the performed measurements were

compared with the CMAs, that have been selected in
accordance with the Sanitary Standards for Drinking Water
Quality, adopted by the Government Decision on the

Establishment of the Automated Information System State
Register of Natural Mineral Water, Drinks and Bottled Soft
Drinks 934 of 15.08.2007. In: No. 131-135 of 24.08.2007,
[23] and presented in the table 1 for the Ag+, Fe2/3+, Cu2+,
Ni2+, Pb2+, Mg2+, Al3+ and Zn2+, Figure 9 for F- and Figure 10
for SO4

2-.
Analyzing the data from the table 1 and figures 9 and 10

can be observed that the most polluted samples from
Republic of Moldova are the samples from Bic River and
Sprig from Cruzesti. The Bic river sample shows high values
specific for the pollutants present in abundance along the
river on the territory of Chisinau. The river passes by several
factories: closed leather, tobacco processing and
pharmacology factories, is crossed in several points by high
traffic streets and flows thru the industrial zone along to a
high traffic street. As result, high concentrations of Pb2+,
Ni2+, Mg2+, Fe2/3+ and F- were registered.

The other, most polluted sample is the spring water from
Cruzesti. The spring is located at the foot of the village. It
registers considerable high values of Ni2+ and Pb2+, and
SO4

2-, which makes water dangerous.
The measured concertation values can be related to the

studies of Ruslan Melian, et. al related to Groundwater
quality and rural drinking-water supplies in the Republic of
Moldova [25, 26]. However, the measurements have been
made two decades ago and the samples were particularly
from groundwater sources. Also, the samples from
Romania, register high values of Fe2/3+, Ni2+ and Pb2+ [27].

The results of the measurements show us that the water
quality of none of the samples correspond to the CMAs,
which means that the water from the natural sources
cannot be used  as a drinking water without previously
being treated.

Conclusions
As a result of the measurements made, we have

established that in the samples of drinking water there are
large quantities of heavy metals, even above the
permissible limits, which represents an increased danger
for the health of the animals and people who consume
water from these sources.

Particularly alarming is the high content of Fluorine from
wells in the Republic of Moldova, this element having
negative effects on human health, being classified as
neurotoxin and was included in the same category as
arsenic, lead and mercury.

Furthermore, we consider that the measurements
should be repeated, respecting the same methodology, by
collecting and comparing the same types of samples in
order to establish an up to date list of some of the heavy
metal’s concentrations from natural water sources.
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