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Abstract

Water plays an important role in everyday life. Therefore, the subject of the analysis was the water
along the upstream of the fifth channel MM1, MM2, MM3, which is located in the city of Bitola and the Crna
River - MM4 where the channel inflows into the river. The survey was conducted in May and November. The
following chemical parameters were made: the content of ammonia and nitrites in the water was determined
spectrophotometric, pH value with a pH-meter, determination of nitrates with UV pastel, the consumption of
potassium permanganate was determined by boiling in acidic environment and titration according to Kubel-
Tiemann. From the obtained results, it can be concluded that the largest ammonia load (2.2 mg/L) is in the
measuring point MM3, while the same values where the channel inflows in Crna Reka in MM4 are reduced.
One of the recommendations is the implementation of treatment for the wastewater treatment before being
discharged into the rivers.
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INTRODUCTION

According to Kannel et al., (2007) with
increasing of the human activity increases the
quantity of wastewater. The fifth channel that is
the subject of this research is located in the City
of Bitola and is filled with water from the river
Siva Voda which is relatively pure mountain
water with low water level and it drains the
wastewater from the industrial sector located in
the city of Bitola and its surroundings. It drains
the wastewater from the factory for yeast and
alcohol, the sugar factory, the beer factory, the

factory for production of paper packaging and
cardboard, printing house “ Kiro Dandaro “ as
well as faecal or wastewater from the village
of Kravari and part of the City of Bitola. The
water from the fifth channel not untreated is
discharged into Crna Reka. The main purpose
of this research is to determine the content of
inorganic nitrogen, the quality of the water in
the fifth channel, and provide guidelines for
proper channel management.

MATERIAL AND METHODS

Material for analysis in this research is the
water from the fifth channel and part of Crna
Reka. The Measuring point 1 MM1 is located
at the exit of the city of Bitola. In this part of
the channel, wastewaters are mainly from:
the sugar factory and the yeast and alcohol
factory, from the beer factory, the factory for

production of paper and cardboard packaging,
the printing house “Kiro Dandaro’, as well
as part of the faecal waters from the city of
Bitola. Measurement point 2 MM2 is the fifth
channel in the village of Kravari. In this part of
the channel flow waste and faecal waters from
the village of Krivari. The measure point 3 MM3
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is the fifth channel before it enters the Crna
Reka. 4 MM4 is a measuring point where the
fifth channel flows into Crna Reka. The survey
was conducted in May and November. The
following chemical parameters were made: the
content of ammonia and nitrites in the water

was determined spectrophotometric, pH value
with a pH-meter, determination of nitrates
with UV pastel, the consumption of potassium
permanganate was determined by boiling in
acidic environment and titration according to
Kubel-Tiemann.

RESULTS AND DISCUSSION
One of the physico-chemical indicators of the state of water is the pH value.
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Figure 1. Water pH value in May and November.

From Figure 1 it can be concluded that
the highest pH was measured in November
in MM4 6.58 mg/L. In the same month, in all
measuring points there are no large variations
in pH due to the buffer capacity of the water.
The lowest value is recorded in MM1 5.87 mg/L

as a consequence of the influence of the waste
waters from the industrial capacities.

Potassium permanganate consumption is
an indicator of the content of organic matter
present in the water.
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Figure 2. Consumption of KMNO, in the water from the fifth channel and Crna Reka for May and November.
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The lowest value of KMNO, consumption
was measured in MM4 on Crna Reka 23.07 mg/L
in November (Fig. 2), due to the high water level
of the river that affects the decomposition of
organic matter. The highest value was found
in MM1 and it was 77.16 mg/L due to the
continuous input of industrial wastewater in
this measuring point. Such results coincide with

the research of Vasileska (2002), on Velgoshka
River, where the high values are derived
from the industrial waste water, communal
water from households, and wastewater from
agrarian areas. According to Dalmacija et al.,
(2011), ammonia is an indicator of pollution
that occurred recently.
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Figure 3. Ammonia content in water from the fifth channel and Crna Reka for May and November.

From Figure 3 it can be concluded that the
highest values were found at the measuring
point MM3 2.2 mg/L in May. The high content
of ammonia in this measuring point is due
to the continuous discharge of industrial
wastewater, part of the faecal waters from the
city of Bitola, faecal waters from the villages
of Kravari and Egri. According to the Decree
on Classification of Waters, the maximum
permissible concentrations are exceeded. With
the distances of the measuring points from the
populated area and the value of the ammoniain

the water it decreases to 0.34 mg/L in the MM4
of the River Crna. According to Blazevska (2016),
the values of ammonia in the fifth channel are
continuously high during the entire research
period. With the distance from the settlements,
the anthropogenic pressure decreases and
consequently the ammonia content decreases.

The origin of nitrites in the water may be
different: from degradable organic matter, from
oxidation of ammonia to nitrites or as a result of
reduction of nitrates (John, 2016).
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Figure 4. Content of nitrites in the water from the fifth channeland Crna Reka for May and November.
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The high content of nitrites, which is most
pronounced on MM4 (0.15 mg/L) in November
(Fig. 4), is due to the intense decomposition of
organic matter, as well as from the additional
nitrites from the manure that comes to this
measuring site with the rains. In MM1 and MM2

in the two months a value of 0.0 mg/L of nitrites
was registered. And Milanovic (2007), examining
the Vardar River at the Vardarobasi measuring
point, explains the high values of 4.3 mg/L from
the alochtonic input of nitrites originating from
manure.

The following Figure gives the content of nitrates in the water from the fifth channel (Fig.5).
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Figure 5. Content of nitrates in the water from the fifth channel and Crna Reka for May and November.

The high content of nitrates was found in
MM4 3.7 mg L in November (Fig. 5), indicating
that in this measuring point the degradation of
organic matter is in the “final phase”. According
to Blazevska (2016), at this measuring point, the
flow of waste industrial and communal water
from the settlements and fertilizers used for

fertilizing the agricultural crops, in the whole
area of village of Kravari affect the increase in
the nitrate concentration. In MM1 and MM2
where it was established value 0.0 mg/L for
nitrites (Fig. 4), at the same measuring points
the nitrate value (Fig.5) is the same (0.0 mg/L).

CONCLUDING REMARKS

From the conducted research of the water
from the fifth channel and the Crna Reka, the
following conclusions can be drawn: fifth canal,
although it has low water capacity, yet the load
that it makes with the waste organic matter on
Crna Reka is large, close to the village of Kravari
and Egri. The highest content of ammonia
is recorded on MM3 whose value decreases
with distances from settlements where the
anthropogenic pressure is smallest. At the

measuring point where the fifth channel flows
into Crna Reka (MM4) the value of nitrates is the
highest which indicates high degradation of
organic matter.

Therefore, the results obtained from this
research indicate that continuous cleaning
of the channels and purification of industrial
wastewater should be carried out before they
are discharged into the rivers.
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Pesume

BogaTta uma BakHa yriora BO CEKOjAHEBHMOT »UBOT.TOKMY 3a Toa MaTepujan 3a aHanusa bele
BOAaTa AOJK TeYeHNeTO Ha NeTTnoT KaHan MM1, MM2, MM3 un pekaTta LipHa - MM4 no BneBaHeTO
Ha KaHanot. icTpaxyBareTo belle cnpoBefeHO BO Maj 1 BO HoemBpu. bea HanpaBeHn cnegHuBe
XeMUCKM MapamMeTpu: pH BpeHOCT CO nexaMeTap, COAPXKMHATa Ha aMOHMjaK N HUTPUTK BO BOAATa
ce oapepnyBa crieKTpodoToMeTpucku co Spectrogvant UV / VIS Pharo 300. OnpepenyBame Ha
HUTpaTK co YB nacTen - anatka 3a ANPEKTHO YMTarbe Ha BPeQHOCTUTE, MOTPOLLYBayKaTa Ha Kannym
nepmaHraHaT ce ofpeAyBallie CO Bapehe BO Kucena cpefvHa n tutpauumja cnopep Kubel-Tiemann.
Of pobueHuTe pes3yntaTi MOXe [a Ce KOHCTaTMpa feKa HajrofieMo OMToBapyBake CO aMOHMjaK
(2,2 mg/L) 1 HATPUTN UMa BO MepHOTO MecTo MM3, fofeka UCTUTe OBUE BPEHOCTM MO BIEBaHETO
Ha KaHanot Bo LpHa Peka ce HamanyBaat. EiHa of npenopakute e cnpoBedyBarbe Ha TPETMaH Ha
NPOYNCTYBarbE Ha OTNAZHWTE BOAM.

KnyuHun 360poBu: omnadHa 800d, KOMYHAJIHA 8004, 3a2a0y8arbe, XUBOMHA CpeduHa.
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