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ko1 ba0ymnuune

About mineralized water in Gornji StriZevac
near Babusnica

Casrceinak: XugpoxemujcKum ucCUUuUSaruma HogsemMHux 60ga Koje cy 6p-
wena woxom 2015. u 2016. iogune Ha wupem Upociiopy 6abyuHuuKe Ko-
WiAUHe, KOHCIAWo8ana je uojasa MUHepaiu308ane 60ge y jegnom og Koua-
nux oynapa y Toprwem Citipuosicesyy. Y xugpoieonowkom ioineqy, pagu ce o
JeAHCULUTLLY MUHEPATU308aHe 80ge Koje je hopMupano y OKeupy ,, ipee usgancke
30He Yy Konexkmopy uzipaheHom 0g UecKoSUIO-IUHOBUIIUX U U/BYHKOBUTHUX
cegumenaiia iruoyena (Pl).

Boga je onaio munepanna (M=1012 mg/l) u iio knacuguxayuju Anexuna iipu-
ilaga xugpoxapOoHaiHoj Kkaiacu, kayujymckoj ipyiu I inuiia (Cf‘l',ﬁ?’s.

Lo ,ienewickom gujaipamy* (D’Amore, Scandiffio & Panichi, 1983), gomu-
Haniunu cagpacaj y 6ogu umajy jonu xugpokapbonaiia (HCO;). Ocupoma-
wene cy cynpaiiuma (SO7), a cagpaicaj jona xropuga (Cl) je maru og jona
nampujyma (Na'*). V kaimijonckom cacmiasy, jonu karyujyma (Ca*') iio ceojoj
8pegHoCiiu Cy U3HAg 30upHol cagpacaja jona Haiupujyma (Na™) u xaaujyma
(K"). Youena je u neciiabunnocii ognoca y cagpaicajy usmehy jona naiapujy-
ma (Na*) u mainesujyma (Mg™). Taxohe je kapaxiiepuciiuino ga wospemeno
gonasu go ipomene ogrnoca Ca’+Mg** <> HCO, uaxko je xugpoxapbonaiinu
Jjou gomunaninan y ogiu.

Y yenunu ysesuu, ycnosu gopmuparna munepanne oge y Ioproem Ciipu-
JHcesyy cy 6esamu 3a UHINEpaKyujy ogzemne 6oge XugpoxapooHaiino-Ka-
yujymcxoi cactiasa (HCO,-Ca’) ca ieonowxom cpegquHom (6y1KaHOKAACTU-
wuma otf, inuoyeHckum cequmeniuuma Pl).

* branko.miladinovic@gzs.gov.rs
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Ipema obumy uciuiiueanux dapameimiapa, MUHEpaIU308any 609y Kapaxiie-
puuty tiosuuiere epegrociiu 3a: 6op (B), isodiche (Fe), manian (Mn). Boga
Huje uciipasna 3a uuhie 3601 sucokux épegrociuu nuupuina (NO,), amonujym
Jjorna (NH ), oxcugabunnociuu (KMnO ). Paguoakiiusnociu 6oge je nucka.

Kayune peuu: munepanuzosana éoga, I oprou Citpusicesay, xemujcku
cacuias, pexcum, ieHesa

Abstract: With hydrochemical testings of underground waters which were
performed during the years 2015 and 2016 in the wider space of structural
basin Babusnica, the appearance of mineral water was recognized in one of
the dug wells in a village Gornji Strizevac.

As for hydrogeological views, it’s about a chamber of mineral water which
was formed as a part of ,,the first aquifer zone” in the sewer built from sand-
clay and gravel sediments of Pliocene (PI).

The water is mildly mineral (M=1012mg/l) and, by the Alekin classification,
belongs to the class of hydrocarbons, calcium group of type 1 (C{i5).

With the use of a ,,Genetic Diagram” (D’Amore, Scandiffio & Panichi, 1983),
ion hydrocarbonates (HCO;) are dominating in the water. There is the im-
poverishment of sulfates (SO ), and the content of chlorid ions (CI) is small-
er than sodium ions (Na”).

In a cationic composition, calcium ions (Ca**) are, by their value, above the
cumulative content of sodium ions (Na*) and potassium (K*). An instability
of ratio in content was spotted, between sodium ions (Na*) and magnesium
(Mg*). It is also characteristic that a ratio change appears from time to time
Ca’'+Mg™" — HCO; even though the hydrocarbonated ion is dominant in
mineral water.

Taken in entirety, conditions for the forming of mineral water in Gornji
Strizevac are connected to the interaction of ground water with hydrocar-
bonated-calcium content (HCO; - Ca’") with the geological environment
(volcano-detitric rocks wtf, Pliocene sediments PI).

According to the volume of analyzed parameters, mineral water is character-
ized by the raised values of: boron (B), iron (Fe), manganese (Mn). Water is
not correct for drinking because of high values of nitrates (NO,), amonium
ions (NH ) and oxidability (KMnO ). Water has also low radioactivity.

Key words: mineral water, Gornji Strizevac, chemical composition, mineral
water regime, genesis
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YBO/J

KoncraToBana nojaBa muHepanusoBane Boje y ['opmem CTpuikes-
1y, HaJa3y ce Ha TepuTopuju onmtuHe badymnuna y ucrounoj Cpou-
ju. OBO ceno je CMEIITEHO Ha jyro3amajHUM MaJuHama IUIAHUHCKOT
MacuBa [‘onemia koju ce mpoTexe u3Mehy NpocTpaHuX KapCTHUX Tepe-
Ha benage u [lacjaue.

MuHnepanu3oBaHa Bojia je OTKPUBEHA y KonaHoM OyHapy nmomahun-
ctBa IIpoke Bophesnha u meropor cuna bobana, Ha camoM ynasy y
ceno u3 npasua baOymnune. [1pBu nogamu o oBom OyHapy cy eBUACH-
THUPaHU TOKOM TEPEHCKOr kapTupamwa Tepena 21.06.2015. rongune u To
y OKBHpY TipojekTa u3paae OcHoBHe xuaporeosomike kapte P. Cpouje
1:100.000, nuct ,,bena Ilamanka®™. Pagu ce o THIICKOM CEOCKOM KoIla-
HOM OyHapy ayOune 11,5 m xoju je moA3uIaH KaMEHOM ITPEYHUKA OKO
1,2 m y ny0speM Jiely U HEeIITO Mamer NMpeyHuKa OJMke MOBPIIMHU
tepeHa. HuBo nmoazeMHux Boga y OyHapy je perucTpoBaH rope HaBeJe-
HOT JaTyma Ha nyOuHu ox 6,82 m, a remneparypa Boze ox 10,5°C, npu
JTHEBHO] TemriepaTypu Ba3ayxa of 13,5°C. Hanmopcka BucuHa OyHapa
je 594 m.

Bynap je uckoman 1950/1952. roguse 1 HaKOH TOra je KopHuiheH 3a
notpede BOIO0CHA0IeBakha U OCTae TOTpede KOje U3HUCKY]e JeTHO Ceo-
cko nomahuHcTBO. HakoH mpernacka Ha EHTPaJIN30BaHO BOIOCHAOIE-
Bame [opmer CtpmwxkeBna 1992. rogune, Boja 3 OyHapa ce CBe Mambe
KOpHUCTHJIA 32 yoOuUajeHe nmorpede, a JaHac caMo y nepruoanMa KBapo-
Ba Ha BOJIOBOJTHOM CHCTEMY MJIM TOKOM JIETHHUX PECTPUKIIH]A.

JIaGopaTopujCKUM HUCIUTHBAKBUMa XEMHUJCKOT CacTaBa MOJA3EMHUX
BOJIa U3 OBOI OyHapa, yTBpheHo je /1a ce paJu 0 BOIU ca MUHEpaIu3a-
uujoM 10 M=1012 mg/l u ca noBuILIEeHUM caJpsKajeM MOjeIMHUX Tapa-
MeTapa xeMujckor cactana: B, Fe, Mn. ¥V canutapHom norneny, Boja je
HEWCIIPaBHA U HUje 3a nuhe 300r BUCOKKMX BpeaHocTH HUTpuTa (NO,),
amonujyM jona (NH,), oxcumabunnoctn (KMnO,). Kapakrepumie je
HUCKa paJIMOaKTUBHOCT.

LINJb PAJTA

INojaBe moa3eMHUX MUHEPAIHUX BOJIA Y TPUPOIH HE TPEACTABIbAjY
peTkocT, anu yBek ckpehy maxmwy uctpakuBauuma. Pagm ce o Tome
Jla MUHEpAJIHE BOZE, 34 PA3JIUKy OJ OCTAIMX MOA3EMHHUX MAaJIOMUHE-
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pa’Tu3oBaHUX BOJAA, MMajy Hajuerrhe mocebaH yKyc, a cama HHUXOBa
rojaBa OOMYHO yKa3yje Ha CIenu(pUIHOCTH KOje MOCTOje Y T€OJIOIIKO]
cpenuHu (TEOXEMH]CKU cacTaB CTEHA, XeMHU)CKU MPOLIECH U peakiuje
KOje ce OfIBMjajy y TMOA3eMJbY, JUTOJOIIKHA M TEKTOHCKH MPHUTHUCIIH,
yTHIIa] TeMIeparype, racoBa U Apyro). 3aTo je LiUJb OBOT paja Jia ce
yKa)ke IHUPOj CTPYYHOj JaBHOCTU HA T0jaBy MHHEpATU30BaHE BOJE Y
T'opwem CTpuxkeBly Koja 0 cajia HUje TUTepaTypHO MO3HaTa, Kako ou
ce MPOIIMpHJIA ONINTA Ca3Hamka O MPUPOAHUM pecypcuma y [lupor-
ckoM okpyry u CpOuju y HEeJIMHU U U3HEeJa U/ieja 3a eBeHTyallHa Jlajba
JeTaJbHHja CTY/MjCKa UCTPaKMBamba OBOT JISKUIIITa MUHEPAIN30BaHE
Boze. [lopex Tora, BakKHO je CKpEHYTH MakKiby H JIOKAJIHOj jABHOCTH JIa
MUHEpaJIHEe BOJE Kao Je0 YKYITHOT TO3eMHOT BOJHOI pecypca umajy
CBOj€ CHeM(PUUHOCTH U J1a ce 300T Tora Mopajy OMpe3HO KOPHUCTHUTH.

MuHnepaHe BOjJ€ HUCY CBE JICKOBHUTE HIJIM OCBEkKaBajyhe Kako ce
0oOMYHO cmaTpa y Hapoay. MHore cajpke jako TOKCHYHE €JIeMEHTE
YUJU caJip>Kaju MOTY OWMTH 3HATHO M3HAJ TPAaHHIA MAKCUMAJTHUX JO-
3BoJbeHUX KoHIeHTpanuja (MJIK) koje cy mpomnucane ox ctpane Ceet-
CKE€ 3JpaBCTBEHE opraHu3aiyje u jgoMaher 3akoHOIABCTBA 3a Mujahy
Bony (ITpaBunnuk 3a Boxy 3a nuhe, Cuyacoenu aucii CPJ 42/98, 44/99,
u C. I'nacnux P. Cpouje 28/19). lbuxoBo HEKOHTPOJIHUCAHO KOH3YMHPA-
€ MOXKE JIONIE YTUIIATH Ha OIIITE 3APaBbe KOPUCHUKA.

OINIITHU 'EOJIOIKU 1 XNUPOT'EOJIOLLIKHU ITOAALM O
JIOKAJIUTETY

Munepanu3oBana Boga y [opmem CTpKEBIly je KOHCTaTOBaHA y
BOJIOITPOITYCHOM JIEJTy KOMIUIEKCA TBOPEBHHA KOje TI0 CTapOCTH ONTO-
Bapajy muoreny (Pl). ¥ nuronomkom morneny, paau ce 0 KOJIEKTOpY
n3rpalleHoM of1 3arITUIHEHUX TIECKOBA U IJBYHKOBA.

TBopeBune mumoneHa (Pl), TpaHCTpeCHBHO JiexKe MPEKO Kpeumaka
u jonomuta 6apem-anrta (K >*), a jeqHUM J1e70M M IpeKo memryapa u
nanopanua anta (K*), cnmuka 1. Y KOHTaKTHOj 30HH OBHX JIMTOJIOMIKUX
jenununa, ceepHo ox ['opmer CtpmkeBia, 1y MapkanTHe JlyxHu4-
Ke TeKTOHCKe auciokainuje (Byjucuh, 1971), jaBsbajy ce u arnmomeparu
0a3aHUTCKUX ONMBHH-0a3anta (0tf). OBe BYJIKaHOKJIACTUYHE CTEHE
npare U3JIMBE MarMe U HaCTajy HarOMIJIABaEM U BE3MBAHEM BYJIKaH-
ckux 6omOu. KoHKpeTHO ce cactoje ox 00nux (hparmMeHara BeTUIHHE
o7 map ueHTuMeTapa 10 1 m, koju cy nemeHtoBanu Tyom. Kao Ou-
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TaH MUHEpaJ y OBUM CT€HaMa ce jaBJba OJUBHUH (2V= 84-85, onrosapa
26-28% Fe Si0,), MOHOKJIMHUYHU THPOKCEH, MIATMOKIIAC U HE(ETHH.
AKIIECOpHU Cy HEMPOBHUIHU MUHEpaIH (OMOTHT, He(EIUH U arlaTHT), a
CeKYH/IapHU Cy KapOOHAT, KaJILIE/I0H, 3€0JIUT U XJIOPUT-CEPIEHTUHCKU
MUHEpau.

VY XuAporeosomKoM IMOIIENy, MUHEpaiu3oBaHa Bojma y lopmem
CrpuxeBily je oopMupaHa y OKBUDY ,,[IpBE U3AaHCKE 30HE Koja je ca
CJI000THUM HMBOOM Y TTMOIEHCKUM 3arJIME-EHUM NIECKOBUMA U IIIJBYH-
koBMMa. HUBO mo13eMHMX BOJA je peaTUBHO IUIMTAK Y OAHOCY Ha I10-
BpuiMHy TepeHa H=6,82-9,5 m npema pesynrarnma ocMarpama TOKOM
2015-2016. ronune (Munagunosuh, 2018). IlpuxpamuBame u3ganu ce
BPILLIY Ha pauyH HHPUITpALHje BoJa 011 aTMOC(hepCKUX IaJaBUHA Koje ce
U3Ny4e y TOKY FOAMHE Ha LIUPEM MOApPYY]y, Kao U Mpolieca MOA3EMHOT
JpeHHparmba KapCTHE U3IaHH KOjU CE OJIBHja 1y>K HEOCPEIHOT KOHTAKTa
Kpeumwaka OapeM-anTa 1 INIMOLEHCKUX ceuMeHara (ciauka 1).

[IpucycTBO rope onMcaHuX BYJIKAHOKJIACTUYHUX CTEHA Ha LIHPEM
npocropy I'opmer CtpuskeBua u npyxame uspaxese Jly>kHuuke auc-
JIOKAIIUj€ Y TOM JIeNTy TepeHa, y3umajyhu y 003up ¥ TEOXEMH]CKU CacTaB
caMHX IUTHOIIEHCKUX CEAMMEHATa y KOjUMa je KOHCTATOBAHO JICKHUIIITE
MUHEpaIN30BaHe BOJE, IPEACTABIba]y Y OBOM MOMEHTY OCHOBHE IPET-
MOCTaBKeE 3a Koje Tpeba BEe3UBATH Jlajba JIeTajbHA XUIPOTeOoJIONIKa HC-
TpakKMBamba O yCJIOBUMa (popMuparma OBe BOJE.

PE3VJITATU MOHUTOPUHI'A MUHEPAJIM30BAHE BO/IE

MOHUTOPHHT OCHOBHUX €JIeMeHaTa PeKMMa MUHEPaJIU30BaHEe BOJIE
y Topwem CTpuskeBIily BpILIEH je y JBa mepuoaa u 1o Tokom 2015. u
2016. romquae (Munagunouh, 2018). Ha MmeceynoMm HHBOY cy npaheme
ocuuianyje HUBoa y OyHapy M TemIeparypa MUHEpaln30BaHE BOJE
(cnuka 2). Y oBOM BpEeMEHCKOM IepHoay, ypaheHe cy u J1Be XeMHjcke
aHasju3e oBe Boje (Tabene 1 u 2).

PeructpoBanu HUBOM MUHEPAJIN30BaHE BOJE y OyHapy TOKOM HaBe-
JIeHa JIBa ITUKJIyca yKa3yjy Jla CyMe MECEUHHUX MaJlaBUuHa HEMA]y TUPEK-
TaH OJ[pa3 Ha MPOMEHY CTama HIUBOA ,,IPBE N3aHH"* (MUHEpATHE BOE)
y TUIMOLIEHCKUM celMMeHTHMa. /Ba perucTpoBaHa periecriona nepuozaa
KOja MOYMbY Of Kpaja mpoJjieha (mepuoayu BUCOKUX CTamka HUBOA MOJ-
3eMHHX BOJIa) U KOja C€ 3aBPIIIaBajy OKBHPHO JI0 CPEIMHE jeCCHH (OKTO-
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Crnuxa 1 T'eosomika kapra mmuper nojapydja ['opmwer CtpuxeBua kox baOyurauie
ca JIOKAI[MjoM T0jaBe MIUHEPAIU30BaHE BOJIC
(reonomka nogora: OI'K 1:100.000 nuct ,,bena ITananka®™)

al — a;yBUjaJIHU IECKOBU M 1IJbYHKOBH; Pl — leckoBH, 11Jby HKOBH, JIAOPIH U
IJIMHE TUTHOLIeHA; TP - arjomeparu 0a3aHUTCKUX oyMBUH Oasanta; K14 — antcku

Menryapu, Jlanopiy u kpeumanu;, K13,4 — 6aHKOBUTH U CJIOJEBUTH KPCUHALIH U

JTIOJIOMUTH OapeM-ariTa;
—————————— - TEOJIONIKA IPAHMLIA; - - - - - - - IPE/I. pacel

Figure 1 Geological map of a Gornji Strizevac area near Babusnica with the
location of mineral water appearance
(geological base: BGM 1:100.000 map name ,,Bela Palanka‘)
al — alluvial sand and gravel; Pl — sand, gravel, marlstone and caly of Pliocene;
o1f - agglomerate of basanite olivin basalt; K14 — aptian sandstone, marlstone and
limestone; K13,4 — banked and layered limestones and dolomites of barremian-
aptian age;
—————————— - geological border; - - - - - - - possible fracture
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Oap-HOBeMOap Kaja ce perucTpyjy HajHUIKU HUBOH), HEABOCMUCIICHO
noTBphyjy Aa ce pagu o yobruyajeHoj Ce30HCKO] (DIyKTyaluju HUBOA
MOA3EMHHUX BOAA. AMIUIMTY/A OCIMJIALMje jé KOHCTaroBaHa ox Ah=
2,68 m 3a mepuoa MOHUTOPUHTA KAo IITO je TO MPUKA3aHO HA CIULHU 2
(Munanuaosuh, 2018).

TemnepaTypHHu peXUM yKa3yje Ha U3BECHY TeMIepaTypHYy HecTa-
OMIIHOCT OBE BOZE. 300T peslaTUBHO Malie 1yOuHe popmupama ,,pBe
M3aHCKE  30HE Y IJTUOLICHCKUM CEIUMEHTHMA, TPOMEHA TEMIIEpaTy pe
MOA3EMHE BOJIE j€ 3aBHUCHA OJ] OCIIMIIAll]ja TEMIIEpAaType Ba3ayxa, ITo
ce JIOHEKJIE MOKJIaTa 1 ca KOJIMYMHOM U3ITy4YeHUX MaiaBuHa. Mnak, am-
IJTUTY/a OCHHJIAIMje TeMIepaType TI0I3eMHE BOJIC HUje TaKO M3paxe-
Ha ¥ U3HOCHUJA je 3a aHanusupanu nepuoa AT= 1,9°C (cnuka 2).

Y XUJIpPOXEMH]CKOM TIOTJIeAy TOTBphEH je Takohe W HecTabuiaH
PeXHUM cajpikaja MOjeIMHUX TapameTapa XeMHjCKOr cacTaBa (Tale-
ne 1 u 2). YoussuBo je aa mopen (GiayKTyaldje MUHEepaln3aiuje Bojie
(M=828,2—1012 mg/l), nona3u noBpemeHo u A0 nosehamwa caapixkaja
reokha (Fe) y Bogu u TO W3HAJ TpaHUIE MAKCUMAJHO JO3BOJBEHUX
konnentpanuja (MK) 3a nujahy Bony (Fe=0,29—0,99 mg/l), kao u
aurpura NO,=0,019—0,286 mg/l. Cranna npexopauyewa MJIK pern-
CTpoOBaHa Cy 3a cajapikaje: Manrana (Mn), amonujym jon (NH,) n oxcn-
nabunrocT (KMnO,). Pannoaktusnoct Boxe je Hucka (Rn= 2,17 Bq/l u
Ra< 0,05 Bg/l (Munaagunosuh, 2018).
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Cnuxa 2 KopenaTuBHHU nujarpam ocuujanyja HIBOa MUHEPAJIN30BaHE BOJIE U
Temneparype MepeHe y oyHapy y I. CtprkeBny (MepeHa Ha MECEUHOM HHUBOY) U
CyMe MECeYHHX Ma/laBiHa PETUCTPOBAHUX Ha K. C. ,,babymauma™ (PXM3)

Figure 2 Correlative diagram of mineral water level and temperature oscillation
measured in a well in Gornji Strizevac (measured on a monthly basis) and total amount
of monthly rainfall registrated at hydrometeorological station ,,Babusnica™ (RHSS)
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Tabena 1 Pesynrtaru nabopaTopyjcKuX HCIUTHBAA XEMH]CKOT cacTaBa
MuHepanu3oBane Bozae y [opmem Crpmkesiry o 28.09.2015.
Table 1 Results of laboratory research on the chemical composition of
mineral water in Gornji Strizevac on 28.09.2015

Na K Ca Mg HCO SO Cl NO NO NH

3 4 5] 2 4

(mg)

51,7 9,8 94,2 39,0 582,6 16,7 9,2 0,24 | 0,019 1,92

PO, Sio, Fe Mn pH Ep |KMnO,| tvr. M |T Boze
(mg) | (mg) | (mg) | (mg (uS/cm)| (mg) | (dH) | (mg) | (C)

0,748 19,0 0,99 0,23 6,96 500 31,6 21,8 828,2 10,1

Tabena 2 Pesynrarn 1abopaTopujcKUX HCITUTHBAA XEMHUjCKOT cacTaBa
MuHepaiauzoBaHe Boae y [opmem Crpmxkesiy ox 04.10.2016.
Table 2 Results of laboratory research on the chemical composition of
mineral water in Gornji Strizevac on 04.10.2016

Na K Ca Mg HCO SO Cl NO NO NH

3 4 3 2 4

(mg)

46,5 34 125,2 53,2 | 6649 87,5 6,4 0,84 | 0,286 | 0,85

PO, Sio, Fe Mn pH Ep |KMnO,| tvr. M T Boze
(mg) | (mg) | (mg) | (mg) (uS/cm)| (mg) | (dH) | (mg) | (C)

0,535 22,0 0,29 0,06 7,22 600 19,8 29,8 1012 10,5

JUCKYCHIJA PE3VIITATA XUIPOXEMUIJICKNX
NCIIUTUBABA

N3pahene xemujcke aHamM3e MUHEpaIU30BaHe Boje (Tadene 1 u 2),
yKa3yjy na ce paau o Boau Omare muHepanuzamnuje a0 1012 mg/l. Tlo
knacudukanuju O. A. Anekuna (1953), MuHepanru3oBaHa BO/a IMpHUIIa-
Ja XUApoKapOOHATHO] KJIACH, KaJIUjyMCKo] rpynu | Tuma, momro je
no penauunju rtHCO, > rCa + rMg.

I'padmuxu mprka3 oBe MpUpOAHE MUHEPAIN30BaHE BOJIE XUAPOKApOO-
HATHO-KaJIIIM]yMCKOT cacTaBa, far je [llonepoBum aujarpamoM (ciauka 3).

[Ipema xnacudukanuju Knyra, cmamajy y pen tBpaux Boma (Dimi-
trijevi¢, 1988), a Ha ocHOoBY pH BpeaHOCTH TpUIIaajy HEyTPaIHUM TO-
3eMHHUM Bozama. OBaj Tun Boza o O. A. Anekuny uma cumoon: € fiéfﬁ.
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Crnuka 3 Scholler-oB nujarpam Munaepann3oBane Boae y [opmem CTprikeBIly
Figure 3 Scholler’s diagram of mineral water in Gornji Strizevac

3a Oospe pasyMmeBame MOpeKJa MHUHEpaln3oBaHe Boae y lopmem
CrpmxeBity kopuitheH je ,,reHeTcku aujarpam’ mo D’Amore et al (1983).
Bpeanoctu napamerapa A u b Ha oBom aujarpamy (ciuka 4), npeacra-
BJbajy onpa3 cajapskaja jona cyndara (SO,*) y aHaIM3UPaHOj BOIH, TIpe-
Ma caapkajy jona xuapokapbonara (HCO,') n narpujyma (Na”).

Bucoke BpenHoctu mapamerpa A 3a Boay y lopmem CTpuikeBIly
yKasyjy Ha oborahenoct Boze jonnma xuapokapdonara (HCO,), a nu-
CKe BpeAHOCTH napamerpa B Ha oboraheHocT Bozie joHuMa HaTpujyma
(Na"). Ckymna to moTBphyje na je MuHepaaIn3oBaHa BOJIa OCHPOMaIleHa
cynparuma (SO,*).

Bpennoct napamerpa C Ha qujarpamy (ciuka 4) ykasyje Ha OZHOC
paznuke uamel)y caapikaja jona Harpujyma (Na') u caaprxaj joHa XJ0-
puna (Cl) y Bogu. Pe3ynraru y KOHKpeTHOM cily4ajy ynyhyjy Ha ToMu-
Hanyjy joHa Harpujyma (Na'), anu oBaj joH HUje YBEK JOMHUHAHTHH]U
U y OHOCY Ha joHe MarHe3ujyma Mg?* (mapamerap D Ha ciuiu 4). V
TOjEeIMHUM TIEpUOAMMa, YTBphEHO je Iakiie Ja Cy jOHM MarHe3ujyma
(Mg*) nToMHHAHTHH]jW Y BOIU Y OJHOCY Ha joHe HaTpujyma (Na®).

[Ipema BpennocTumMa napametpa E, yoyaBa ce HecTaOMIIHOCT cap-
*kaj jona xuapokapoonara (HCO,") y Bonu u ako je OH JOMUHAHTaH jOH
y JOHCKOM cacTaBy BOZIe. 3ampaBo MOBPEMEHE MO3UTHBHE BPEIHOCTHU
napametpa E, moTBphyjy aa je 30upHu caapkaj jona kaiaujyma (Ca*")
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u maruesujyma (Mg*") y Boau, Behu o caaprkaja joHa XuapokapOooHaTta
(HCO;,).

VHyTap KaTjoOHCKOr cacTtaBa, joHu kamuujyma (Ca’") mpema mapa-
Metpy F (cnuka 4), nomuHupajy y onHocy Ha jone Hatpujyma (Na') u
kanujyma (K°).

IIpema npuka3aHoM ,,[€HETCKOM AMjarpamy™ (ciuka 4), cMaTpa ce
y OBOM MOMEHTY ja (opMHUpame MUHepaiu3oBaHe Boae y [opmem
CrpukeBIly IpeAcTaBJba pe3ysiTaT MHTEPAKIMje MOA3EMHE BOJE XU-
npokapboHaTHO-Kanujymckor cacrtaa (HCO,-Ca*) ca reomomkom
CpPEeIMHOM (BYJIKAHOKJIACTUTHMA MT[3, TUIHOIIEHCKUM ceanuMeHTMa Pl).
Iopexno HCO,-Ca* Bone y NpuMapHOM KOIEKTOPY MHHEPAIN30BaHE
BoJIe (TUTHOIIeHCKH cequMeHTH Pl), Be3aHo je 3a kapcTHU akBH]ep TIa-
HUHCKor MacuBa ['onema koju ce ox ['opmer CTprrkeBLa XUIICOMETPH]-
CKU HaBMILIE U3JIMXKE ITPEMaA CEBEPY U CEBEPO-UCTOKY.

VY mnpouecy oborahewma MUHEpaJIHUM Marepujama TOKOM (uiaTpa-
1IMje Kpo3 T'eOJIOIIKY CPeANHY, MOJ3eMHE BOJE 3a00Hjajy TMOBUIIEHY
MUHepaIu3alujy U MOBUIIEHHU caJpXaj HEKHX Ol MUKpoesiemeHarta. On
yKynHo 17 MuKpoeneMeHara Koju cy Ja0opaTOpHjCKU MCIIUTUBAHU Y
BOaM M3KomaHor OyHapa y I'opmem Crpukeniy 2015. ronune (tabena
3), KOHCTaTOBaH je MOBUIIEHU caapxkaj Oopa (B), a mopen mera u caap-
xaj rBoxkha (Fe) u manrana (Mn). OBu enneMeHTH MOT'Y OUTH eCceHIrja-
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Crnuka 4 TI'enercku qujarpam MuHepasiuzoBaHe Boje y [opwem CTpuikeBiy
(mpema D’Amore et al, 1983)

Figure 4 Genetic diagram of mineral water in Gornji StriZevac
(based on D’Amore et al, 1983)
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HU 3a JbYICKH )KMBOT. Kako HefocTarak, Tako U lbMXOBE TIOBUIIIEHE KOH-
LEHTpallyje y BOAM MOT'Y UMaTH HETraTHBaH YTHUIIA] Ha 3/IpaBJbe JbYIH.

Tabena 3 Canpixaj mukpoenemenara (mg/l) y MuHepann3oBaHoj BOIu
Topwmer Crpuxesia (28.09.2015.)

Table 3 Composition of microelements (mg/l) in mineral water in Gornji
Strizevac (28.09.2015)

Li Rb Cs Sr Ba Al B Cr Co
<0,04 | <0,03 | <0,05 | 0,88 0,05 0,21 0,71 <0,03 <0,04

Pb Cu Zn Sn Ni Cd As Hg
<0,010 | <0,04 | <0,05 |<0,0005| <0,08 | <0,03 0,0011 <0,0005

[oBumenu canpxkaj 6opa (B) y ananu3upaHoj MHHEpaJIU30BaHO]
BOJIM CMaTpa ce Jia UMa MPUPOIHO MOPEKIO0 U3 OOPOM OOraTux TIIMHO-
BUTHX IUJTMOIIEHCKUX ceauMeHara (Marpuiie aksudepa). [Ipema lpasu.i-
HUKY 0 Xulujenckoj uciipasnociiu éoge 3a tuhe (Cn. auci CPJ 42/98),
MaKCHMaJTHa JI03BOJbeHA KOHIIeHTpaIja 6opa (B) y Boau 3a muhe je 0,3
mg/l, a y oBoM ciryuajy je KoHcTaToBaH caapxkaj ox 0,71 mg/l.

CuMIITOMHU KOjU C€ jaBJhajy Koj TOKCHYHOT edekrta OGopa (B) cy:
noBpahame, Aujapeja, mMojaBa IPEBHOT OCUIIA, CMAbECHA LIUPKYJIAIH]je
KpBH, KOMa U Jip. BumiekpaTHi yHOC MambUX KOITHYWHA O0pa MOXKE J10-
BECTHU JI0 KyMYJIaTUBHE TOKCUYHOCTH, Ca HATIOMEHOM J1a Cy CTYIHjCcKa
UCTIMTHBAaKba yKa3ala Jia Cy jeumbeba 00pa pelaTuBHO HUCKE TOKCHUY-
HOCTH Y BOJICHO] CPEIMHH alli ca HenpenBuleHnM e(eKTOM KOHIICH-
tpanuje (Kukucka, M. i Kukucka, N. 2013; Schoderboeck, Miihlegger,
Losert, Gausterer & Hornek, 2011).

VY npuponuum Bomama, reoxhe (Fe) ce Hamasu y nBoBajeHTHOM
06Ky kao depojon (Fe**) koju He naje 60jy BOAH, alli y OKCHIAIIHOHO]
30HM (kao y ciyuajy [opmer CtpuskeBia) u y3 yuenrhe yecto reoxie-
BUTHUX OakTepuja, Op30 okcuaumie u TpachopMulie ce y TpOBaJICHTHH
o6k (Fe*") koju faje BoaM KapakTEPUCTUIHY I[PBEHO-MPKY 00jy.

INoBurenu caapskaju reoxkha y moazeMHUM Bojia Hajuenthe nmpatu u
Manrad (Mn) Kao JBOBaJICHTaH W TIPUJIUKOM OKCHJIAIIH]E JI0 YeTBOPO-
BaJICHTHOT Mn-oKcHaa, cTBapa OpaoH-1IpHE TaJlore 1 Haclare.

VY aHanu3upaHO] MUHEPAIN30BaHO] BOAM, KOHCTATOBAHU Cy CaJp-
xaju reoxkha (Fe) u manrana (Mn), koju cy Buie myTa Behu o1 HOpMH-
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panux Bpeanoctu: Fe(MIK)=0,3 mg/l; Mn(M1K)=0,05 mg/l. Haheunu
caaprkaju rBokha M MaHTaHa y BOIM MPUKa3aHu Cy y Tabenama 1 u 2.

KilacuuHM cuMITOMH KOJU C€ jaBJbajy MPH YHOCY MPEBEJIUKE KO-
yuHe reokha je xunepnurmenrtanuja 300r Haciaara reoxlha u KOMIIeK-
ca MenaHuHa y Koxku. Kao npumapuu u3Bop Hacnara reoxha, jerpa je
noceOHO MoIoXkHa ontepehemuMa. Y3 HaBEIEHO Ce jaBJbajy v OosiecTu
3r;1000Ba (apTponaruja), apuTMHja, OTKA3UBaWkE paja cpua, nopehanu
PHU3HK Off aTEPOCKIIepo3e, moBehanu pu3nK paka jeTpe, 10jKe, Oprana 3a
Bapeme, XeMaToJoIKor paka u apyro (WHO, 1994).

TeTHN edexTu Koju ce jaBibajy IPU BEIUKOM YHOCY MaHI'aHa ce
JaBJbajy PETKO, aJId CE€ MOT'Y JaBUTH JIETapruja, HEBOJbHU TIOKPETH, M-
MyJICKBHOCT, HECAaHHWIIA, XaTylIHHAIK]ja, IPOMEHE y TOHYCY H CTaBy
Mmuminha, a y TexxuM ciy4ajeBuma u koma. Kopumhewe nujahe Bozge
ca BUCOKOM KOHIIEHTPAIlMjOM MaHTaHa, MOXE JOBECTH 0 MpodiieMa y
MHTEJEKTYaJTHOM pa3Bojy Jelle.

300r jako JIoLIer XUTHJEHCKOT CTaka CaMor MPeAMETHOT OyHapa Kao
U HEroBe HeMocpeHe OKOJIMHE (CTajially, 1Tajle, TOPOBU 3a CTOKY U
CI1.), BOjIa HUje ynoTpeOsbrBa 3a muhe u 300T BUCOKOT caipKaja aMOHHU-
jym jona (NH,) koju je unaukatop Moryhe GakTepujcKe aKTUBHOCTH,
Kao 1 300r Bucokux Bpeanoctu nurputa (NO,) Koja Takohe ykasyje Ha
3araljeme 1 Hea/leKBaTHY J1e3uH(eKInjy 00jeKTa.

3AKJBYUAK

VY ceny lNopmem CtpuxeBiry kox baOynrauie, KOHCTaTOBaHa je TO-
jaBa MHUHEpaJIM30BaHE BOJIC Y KOIaHOM OyHapy Ha HaJIMOPCKO] BUCHHH
o1 594 m. Bona je 6maro munepanna (M=1012 mg/l) u mpumana mo kia-
cubukanuju AJeKruHa XUIPOKapOOHATHO] KJIACH, KAJIIIU]yMCKO] TPYTTH
I tuma (C§{3®). Tlo TBprohu cmana y pes TBpIMX MOA3EMHHUX BONA M
HeyTpaHa je o pH BpemHocTH.

Ha ocHoBy ananu3e uspaljeHor ,,reHeTCKOTr AujarpaMa‘, JOHCKH ca-
CTaB MUHEpaJM30BaHe BoJe ynyhyje Ha 3akJbydak na je ¢hopMHupame
OBE€ BOJIE BE3aHO 3a MHTEPAKIIM]y MOA3EMHE BOJIE XHJIPOKAPOOHATHO-
-kasnnujymckor cactaBa (HCO,-Ca*) ca reonomkom cpeguHoM (ByJi-
KaHOKJIACTUTUMA TP, INIHOIEHCKUM cequMeHTuMa Pl).

300r OTBOPEHOCTH XHUIPOTEOJIONIKE CTPYKTYPE y K0joj je hopmupa-
Ha, MUHEpaJIN30BaHa BOJIa HUjE UCIIPaBHA 3a nmuhe U TO 300T BUCOKUX
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speanoctu nutputa (NO)) n amonujym jona (NH,). OxcunabumnocT
Boze (KMnO,) mpenasu rpanuny MJIK.

3a MHUHEpaJIHy BOJY Cy KapaKTEpUCTHUYHM IOBHUILEHH CaJpKaju:
6opa (B), rBoxkha (Fe), manrana (Mn). OBu mapameTpu XeMHUJCKOT ca-
CTaBa Ccy MOTBpeHH y BOJM Y30pKOBAHOj U3 HAjBHIIET JIeJa U3JaHCKE
30He. 3aT0 je peajHO OYEKMBATH Jia ce y AyOspbMM JeJI0BUMa IpuMap-
HOr akBH(epa Hala3W 3HATHO MHHEPAJIN30BaHUja MOA3EMHA BOJAA ca
JAJIeKO CJIOKEHHJUM XEMHUJCKUM CACTaBOM.
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