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INTRODUCTION

Today, in the whole world interest is increased to the problems of setting, of norms, of mineral composition of drinking-
waters and prognostication of their influence on a health of population. Due to fundamental labours of the Ukrainian
(Gabovicha R.D., Goncharuka E.G., Omel'yancya M.l., Prokopova V.0.) and Russian (Cherkinskiy S.N., El'piner L.I.,
Kandror 1.S.) scientists the created pre-conditions are for wide introduction in practice of methods of prophylaxis of
diseases, predefined unfavorable salt composition of drinking-waters.

Under quality of natural water description of its composition and properties is on the whole understood, that determines
its fitness for the concrete types of water consumption, at this criterion of quality show by itself signs which the
estimation of quality of water is produced after.

By the major indexes of quality of drinking-water — is :

- content of the self-weighted matters (transparency);
- solevmist (dry remain, general mineralizaciya);

- general hardness;

- okisnyuvanist' (content of organic matters);

- luzhnist;

- concentration of hydrogen ions — pH;

- content corrosive-active gases (SO, and O,) [1-4].
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MATERIALS AND METHODS

A research object were standards of water taken from territory of the Zaporozhia iron-ore combine. Locals consider that
this water is medical characteristics, in particular, it is used for a rinse by throats, for treatment of wounds. Therefore
topically to probe the physical and chemical indexes of quality of this water: dry remain, pH-value (pH), general
hardness, content of chlorides, concentration of ferumu (I11), and concentrations of ions of zinc and chrome, in water.

Determination of pH was conducted by a potenciometrichnogo method with the use of device the pH-meter-
millivol'tmetra of 150MA, by glass combined elektroda of ESK-10301. Motion of analysis consisted of the followings
stages: included a device the electrodes of which are preliminary submerged in 3M solution of KCI. In future electrodes
placed in a gauge buffer (potassium of digidrofosfat, KH,PO, — 0,025 M solution, sodium gidrofosfat, Na,HPO, — 0,025
M solution), through set time the permanent value of pH is set. If the value of pH answers GOSTu for given to the
buffer, passed to the analysis of the probed tests. In chemical glass on 100 ml 50-70 ml poured analysable solution and
dipped an electrode for him. Maintained to the permanent value of pH.

Determinations of dry remain conducted by a gravimetrical method. Motion of analysis consisted in the followings
actions: 100 ml of the filtered water evaporated in the porcelain cup preliminary dried up to permanent mass. Dried a
cup with a dry remain in a thermostat at 110°C to permanent mass. Weighed a cup with a dry remain and determined a
dry remain.

Determinations of general hardness conducted by a kompleksonometrichnogo method with the use of titrantu of 0,05 n
Trilonum. 1 ml poured a test in a conical retort on 100 ml. A few drops of indicator of chromogen black added 5 ml of
ammoniac buffer solution, titruvali 0,05 n solution of Trilonum.

Determinations of CI" conducted a titrimetric method, namely by the Morall s method. The analysable test of water was
by volume of 100 ml outpoured in a conical retort on 250 ml, added 1 ml 10%-ogo solution potassium of chomate and
titruvali 0,1 n solution of argentum nitrate.

The photometric method of determination of ferumu (111) sul'fosalicilovoy acid is based on property of sul'fosalicilovoy
acid or it sodium salt to form the painted complexes with salts of ferumu. In a retort for titruvannya brought in 20 ml of
the probed water, 5 ml acetate a buffer, 2-3 drops of indicator (sul'fosalicilovoy acids), a few to kristalikiv persul'fatu an
ammonium and titruyut' 0,01 n solution of Trilonum to the change of colouring from violet to svitlo-zhovtogo.

Determination of metals is conducted by an atomno-absorbciynogo spectrometer.
RESULTS AND DISCUSSION

A dry remain is evened 7910 mg/I, that almost in 8 times exceeds GDK (GDK=1000 mg/l). It testifies to the ever-higher
level of cut-in salts in water. A pH-value was determined potentiometer by ionomira of 1-160MI, pH=6.326, that GDK
answers (GDK=6.0-7.0). Probed general hardness of water, as a result of what total content of Ca>* and Mg*" is evened
510 mg-ekv/l, that in 73 times exceeds GDK (GDK=7 of mg-ekv/l). Chlorides defined a titrimetric method, their content
is evened 47862 mg/l, exceeding of GDK in 137 times (GDK=350 mg/l). High maintenance of cut-in in water ions,
possibly, and explains the medical action of the probed water, it is known that in medicine use hypertensive solutions of
some matters. Ferum (I11) probed a fotokolorimetrichnim method with the use of KFK-3, concentration ions of Fe*' is
0.44 mg/l, that GDK exceeds in 1.5 times (GDK=0.3mg/l). A concentration of ions of Zn?" is 0,000542390 mg/I, does
not exceed GDK (GDK=5.0 mg/l). Defined the concentration of ions of Cr (VI1), which is evened 0,001877667 mg/I,
and in obedience to requirements ions of chrome must be vidsutni in water which is used for economic-drinkable aims.

CONCLUSIONS

1. As a result of the conducted researches of tests of underwaters from territory of the Zaporozhia iron-ore combine
certainly, that in water ever-higher maintenance of cut-in salts — a dry remain in 8 times exceeds GDK.

2. Considerably exceeded GDK after content of chlorides, namely, in 137 times.

3. In the probed tests general hardness which is conditioned the presence of Ca2+ and Mg** exceeds in 73 times
maximum possible concentrations.

4. The concentration of ions of Fe** in 1.5 times exceeds GDK. In the tests of water found out the negligible quantities
of ions of zinc and chrome (V1).

5. Water is useless for the use in economic-drinkable aims.

Keywords: physical and chemical indexes of quality of water, pH-value, general inflexibility, dry remain, general
Ferrum (Z1I), PDC.
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BCTYII

CporosiHi B ycbOMy CBiTi 30UIBIIYETHCS IHTEpEC A0 MPOOJIEM HOPMYBAHHS MIHEPAJIBLHOTO CKIIAIy
NUTHUX BOJ Ta MPOTHO3YBAHHA IX BIUIMBY Ha 3J0POB’S HACEJEHHS. 3aBASKHA (QyHIaMEHTaIbHUM
npausMm ykpaincbkux ('a6oBuua P.J., I'onuapyka €.I'., Omenssnnsg ML, [Ipokonosa B.O.) Ta
pociiicekux (Yepkincekuii C.H., Expninep JII., Kangpop 1.C.) yaeHux cTBOpeHi epeayMOBH IS
IIMPOKOTO BIPOBA/KCHHS Yy TPAKTUKY METOJIB MNPO(ITAKTHKU 3aXBOPIOBaHb, 3YMOBICHHX
HECIIPUATIIMBUM COJBOBUM CKJIQJIOM ITUTHUX BOJI.

[Tig sKiCTIO MPUPOAHOI BOJAM B IIJIOMY PO3YMIETHCS XapaKTEPUCTHKA ii CKIIaay Ta BIACTUBOCTEH,
10 BU3HA4a€ i NPUAATHICTH U KOHKPETHHX BHJIIB BOJOKOPHCTYBAaHHS, IPHU LIbOMY KpHTEpii
SIKOCTI SIBIISIFOTH COOOI0 03HAKH, 32 SIKUMH BUPOOJISIETHCS OIIHKA SIKOCT1 BOH.

HaiiBaxmiBilIMMy OKa3HUKaMH SIKOCT1 MUTHOI BOJIU — € :

— BMICT 3Ba)XCHUX PEUOBHH (TIPO30PICTH);
—  COJIEBMICT (CyXHii 3aJIMIIIOK, 3arajibHa MiHepasi3allis);
— 3arajbHa TBEPHICTH;
— OKHCHIOBAHICTb (BMICT OPTaHIYHUX PEUYOBHH);
—  IIyXKHICTB;
— KOHIIEHTpaIlisi BOAHEBUX 10HIB — pH;
— BMIcCT Kopo3iiiHo-akTuBHHUX Ta3iB (CO; i Oy) [1-4].
3araJlbHUMH € HaCTYITHI BAMOI'H JI0 SIKOCTI Ta BIACTUBOCTEN TEXHIYHOI BOAM:
— BOJIa HE MOBUHHA OYTH MIKITMBOIO YISt 3J0POB’ ST OOCITYTrOBYIOYOTO MEPCOHATY;
— He NMOBHHHA MOTIPIIYBaTH AKICTh MPOIYKIIIi;
— He OBHHHA BHKJIMKATH KOPO3ii;

— HEe TMOBHHHA JaBaTH KapOOHATHUX Ta IHIIUX COJIbOBUX BIAKJIAJCHh 1 HE BUKIUKATH
610J10T19YHOTO0 0OPOCTaHHS;

— He MOBHHHA TMOTIPIIYBATH TEXHIKO-EKOHOMIUHI MOKa3HUKK BUPOOHHYOTro mporecy [3, 5-16].
MATEPIAJIU TA METOAU JOCJIIAKEHDb

OO0’exTOM JOCHI/KEHHS Oyau 3pa3ku BOOU B3ATI 3 TepuUTOpii 3amopi3bKoOro 3aji30pyJHOro
KoMOiHaTy. MicleBi >KUTEl BBaXKaloTh, 110 1L BOJA Ma€ JIIKyBaJlbHI BJIACTUBOCTI, 30Kpema, ii
BUKOPUCTOBYIOTH Ul MOJIOCKAHHS Topia, A oOpoOku paH. ToMmy akTyalbHO JOCHIAUTH (Pi3UKO-
XIMIYHI TOKa3HUKHU SKOCT1 JaHOI BOJAM: CyXWUH 3alMIIOK, BOAHEBUM moka3zHuK (pH), 3aranbHy
TBEPJICTh, BMICT XJOPUIIB, KoHIeHTpauito ¢pepymy (III), Ta KoHIIEHTpAIlil 10HIB IMHKY 1 XpOMY Y
BO/II.

Busnauenns pH mpoBoamiioch 3a JOMOMOTOIO MOTEHI[IOMETPHYHOTO METOAY 3 BUKOPHUCTAHHSIM
npuiany pH-merpy-mimniBonsT™Merpa 150MA, 3a 101IOMOTr010 CKISTHOTO KOMOITHOBAHOT'O €JIEKTPO/1a
ECK-10301.

Xin aHami3y CKJIaJaBCsl 3 HACTYIHUX €TalliB: BKIIOYAIW MPHUIIAA, €IEKTPOAHN SKOTO MOIMEpPEIHBO
3anypeHi B 3M po3unn KCl. B moganpmiomy enexkTpoau momimiaiu B KaliOpyBaibHHI Oydep
(xamiit murigpodocdar, KH,PO4 — 0,025 M pozumn, matpiii rigpodochar, Na,HPO, — 0,025 M
pO34MH), Yepe3 NEBHUI dYac BCTAHOBIIOETHCS TMOCTiiiHe 3HadeHHs pH. Skmo 3nadenns pH
BianoBimae 'OCTy mins manoro Oydepy, TO MEpeXoausn 0 aHami3y JOCTiHKYyBaHUX mpob. B
xiMiuHy ckJISSHKY Ha 100 mur HanmBaiau aHaimizoBaHui po3unH S50-70 Mul 1 3aHYpIOBajiud B HBHOTO
enekTpoAa. Butpumysanu 1o mocriiiHoro 3HaueHHs pH.
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BusHaueHHs1 cyXOro 3ajMiIKy MPOBOJIMIM 32 JOIOMOTOI0 I'PaBIMETPUYHOTO METONy. XiJ aHali3y
noJisiraB y HacTynmHux fisx: 100 mi nmpoginbTpoBaHOi BOAM BUNIAPIOBAJIH B MONIEPEAHBO BUCYIICHIN
1o mocTiHoi Macu (apdoporiit vammi. Cymuian Yamky 3 CyXUM 3aJMIIKOM B TEPMOCTATI MpH
110°C no nocriitHoi Macu. 3BaKyBaJIM YalIKy 3 CYXHM 3aJIUIIKOM Ta BU3HAYAIN CYXUM 3aITUIIOK.
Po3paxynku npoBouiu 3a Takow ¢opmysioro 3.1:

__ (m-m;)*1000
- Vn

X 3.1)

Jle: m — Maca 4amku 3 CyXUM 3aJIMIIKOM, MI
M1 — Maca IyCTOl YaIlKH, MI
Vh — 00’eM BOIH, MII

BusnadyeHHs 3aranbHOI TBEPIOCTI MPOBOIIIIN 32 JOIOMOTOK KOMIUIEKCOHOMETPUYHOTO METOIY 3
BukopuctanasaM Tutpanty 0,05 v Tpuitony 6. B ocHOBI MeTOAy JICKUTH peakiis:

ca NaOOQC - CH:HN ~ CH»— CHs - '.*{:”:FF CH: - COOH
HOOC - CH; ~~ ~(CH: - COONa
Ca
NaOOC - CHy - / _~ CH: - COO —
- _-""N_CH:_CH:_NRN _-}H_
—= _00C -CH: CH:-COONa |~

-

ITpoby 1 mn HanmuBanu B KOHiuHy konOy Ha 100 mu. [lomaBamu 5 miu amiauHoro OydgepHOro
pO3UMHY 1 JEKUIbKa Kpaleib IHIUKAaTopa XpOMOreHa uopHoro, tutpyBaiu 0,05 H po3unHOM
Tpunony b.

Po3paxyHku npoBo iy 3a Gpopmyiioro 3.2:

VTp.E * NTp.E +*1000
B %

X (3.2)

up

Busnauenns Cl” mpoBOAUIN TUTPUMETPUYHUM METOJIOM, a came MeToJoM Mopa. B ocHOBI meToxy
JieXKaTh HACTYITHI PeaKIlii:

Cl+Ag"=AgCl,
CrO.> +2Ag" = Ag,CrO4)

AmnanizoBany npo0y Boau 06’emom 100 Mi1 BUITMBaIM B KOHIYHY K00y Ha 250 mu1, nojgaBanu 1 mu
10%-oro po3unHy Kamiif Xxpomary Ta TutpyBayu 0,1 H pO34MHOM apreHTyM HiTpary.
Po3paxynku npoBoauiu 3a popmyinoro 3.3:
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a—b)xN(AgN0,)*35.45%x1000
Xcl_ :( ) ( g 3) (3.3)

Vip

Je: Xc|- — BMICT XJIOPH/I-10HIB, MI/JT
a— 00’em AgNO3 BUTpaueHU HA TUTPYBAHHS MPOOH BOJIH, MJI
b — 06’em AgNO3; BuTpaueHuil Ha TUTPYBAHHS XOJOCTOT IPOOH, MIT
N — HopManbHicTh TUTPY AgNO3, H
V — 006’eM ipoOu BoM, B3STOI 17151 BUSHAYCHHS, MIT

®otomerpuunuii Meton BusHaueHHS ¢epymy (III) cynpdocaminuiaoBor KHCIOTOW 0a3yeTbcs Ha
BJIACTUBOCTI CYJIb(OCATIIMIOBOI KHCIOTH ab0 il HATpi€BOi COl YTBOPIOBATH 3 COJISIMH (epymy
3abapBiieHi KoMIuiekcH. [Ipu mboMy y CITaOKOKHCIIOMY CEepPEeIOBHUIII PEAKIis 171e TUIBKH 3 COJISIMHU
depymy (III) - yepBoHe 3abapBneHHs, a y cinabo ayxHoMy — 3 consimu hepymy (III 1 II) - sxoBTE
3abapBieHHsA. s BU3HA4YeHHs (epyMy BUKOPHUCTOBYBAIM KOJOPHMETPUYHI METOAM aHAIi3y 3
BUKOPHUCTAHHSM OpTO(EKaHTPOIiHY, Cyab(hacaniuiaTy HaTPilo, poJlaHiay aMOHi0 abo Kailo.
Kopucryrounce Qopmynoro, 3a o6’emom 0,1 H Tpuiony b, 3arpadyeHoro Ha THUTpyBaHHS,
PO3paxoByBaIu BMICT pepyMy y JOCHIIKyBaHil BOJI.

m(Fe) = V (TpB) « C (TpB)  E (Fe*1)/1000 un V(H,0)

B konby nns tutrpyBanHs BHocwiaM 20 M JOCHIIXKyBaHOI BOIW, 5 M aneraTHoro Oydepy, 2-3
Kparii iHaukaropa (Cyab(hocaminuioBoi KUCIOTH), JeKUIbKa KPUCTAIUKIB TepCcyabpary aMoHio i
tutpytoth 0,01 H po3umHom TpuioHy b g0 3miHu 3abapBiieHHs Bia (PioJETOBOTO 10 CBITIO-
’KOBTOTO.

Bu3HayeHHs MeTaiB IPOBOJUTHCA 3a JJOIIOMOI'OK0 aTOMHO-abcopOriiiHoro crnekrpomerpa. AAC -
MpUJIaau, IpU3HauUeHl JUIsl IPOBEIEHHS KUIbKICHOTO €JIeMEHTHOro aHamidy (1o 70 eleMeHTIiB) 1o
aTOMHMX CHEKTpax MOTJMHAHHS, B MepIly 4epry Ajs BU3HAUYEHHS BMICTY METAiB B pO3UMHAX iX
COJIeH: Y IPUPOJIHUX 1 CTIYHUX BOJAAX, TEXHOJOTIYHMX Ta 1HIIUX PO3YMHAX.

OcHoBHi o6nacti 3actocyBaHHs AAC - KOHTPOJb O0'€KTIB HABKOJUIIIHBOTO CEpeNOBHINA (BOIH,
MOBITPSI, IPYHTIB), aHAJI3 XapyOBMX NPOAYKTIB 1 CHUPOBUHM JUISl iX BUIOTOBJICHHS, MEIUIIMHA,
r€0JIOTis, METAIYprisl, XIMiUHA IPOMHUCIIOBICTh, HAYKOBI J1OCII>KEHHS.

[MpuHuun nii aToMHO-aOCOPOLIMHOIO CHEKTpOMETpa 3aCHOBaHMM Ha BUMIPIOBAHHI BEJIUYMHU
MOTJIMHAHHS MPOMEHs CBITJIA, IO NMPOXOJUTh Yepe3 aTOMHY Mapy AOCHIKyBaHOi mpoOu. s
MIEPETBOPEHHSI JIOCHIJKYBAaHOT PEYOBMHM B aTOMHY IIapy BHUKOPHCTOBYETbCS aromizarop. Sk
JDKEpEJIo CBITJIa BUKOPUCTOBYETHCS Pi3HI BY3bKOCMYKHI JKepena cBiTia. Jlias JOCATHEHHs
HaWKpaIoro pe3yibTaTy HeoOXiTHO JOTPUMYBATHUCS TIpaBuiIa, chopMysiboBaHi Y oJIem:

— JIOBXKMHA XBWIi, BIAMOBITHA MaKCHUMaJbHOMY IIOTTTMHAHHIO AaTOMHOI Mapu, MOBHHHA
JOPIBHIOBATH JOBXKHMHI XBIJII MAKCUMAaIbHOT IHTEHCUBHOCT1 BUTIPOMIHIOBAaHHS JKEpea;

— HamiBIIMpUHA JiHII NOTJIMHAHHSA aTOMHOI Napy NMOBMHHA OyTH MpUHaNMHI B 1Ba pa3u OlibIla
HaMBIIMPUHU JIiHII BUITYCKaHHSA JDKepena.

[Ticng mpoXOKEHHsI Yyepe3 aTOMHY Mapy JOCHiJKYBAaHOI MPOOH NMPOMiHb CBITJIAa HAJXOJUTH Ha
MOHOXPOMATOp, a MOTIM Ha pHUiMaY, KU 1 peECTPy€e IHTEHCUBHICTh BUIIPOMIHIOBAHHS.

PE3VJIbTATH TA IX OBIOBOPEHHSI
Bona € kanamyTHOO Ha BUTIISAI, O€3 3amaxy 1 TyXke Tipka Ha CMak.

®i3uK0-X1MIUH1 TOKa3HUKHU AOCIIHPKYBaHOI BOJU HaBeIeHi B Ta0. 1.
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Tabmuist 1 — di3uko-xiMIYH1 TOKa3HUKH JOCIIIKYBaHOT BOJIN

Hp:6a Cyxuit 3arampHa 3arameuuii | Konnenrparist | KonmenTpartis
pH | 3amumok, | TBepmicts, | CI', mr/n depym, Zn*, Cr (VI),
«33K», ,
LT MT/T MMOJTb €KB/IT MT/IT MT/IT MT/T
1 6,325 7700 460 47813,187 0,44 0,000467617 | 0,001625401
2 6,327 7900 560 47760,487 0,40 0,000542390 | 0,002129933
3 6,326 8100 510 47865,887 0,48 0,000617164 | 0,001877667

Cyxwuii 3aymmmok aopiBaioe 7910mr/mn, mo maitke y 8 pasis nepesumye I'JIK (I'’/IK=1000 mr/m). Lle
CBIUUTH MPO AYKE€ BUCOKUN pPiBEHb PO3UMHEHUX COJieH y Bojl. Bo/lHeBMiI MOKa3HUK BU3HAYAIU
MOTCHIIIOMETPUYHO 3a joromoror ioHomipa M-160MU, pH=6.326, mo siamosimae I'JIK
(CAK=6.0-7.0). JocnimKyBany 3arajibHy TBEPAICTb BOJHU, B PE3yJIbTaTi YOTO CyMapHUN BMICT ca*
i Mg®* mopiBrioe 510 mrexe/m, mo y 73 pasu mepesumye IJIK (IJIK=7 mrexs/m). Xiopumm
BU3HAUWJIM TUTPUMETPUUYHUM METOJOM, iX BMICT AopiBHIOe 47862 mr/n, nepesuienns 'K y 137
pa3 (['IK=350 mr/m). Bucokwuii BMiCT pO3YMHEHUX y BOJIi 10HIB, MOXKJIMBO, 1 TIOSICHIOE JIKYyBaJbHY
Ji10 JOCTIKYBaHOI BOH, BIIOMO, III0 B MEUIIMHI BUKOPUCTOBYIOTH TIIEPTOHIYHI PO3YMHH JEIKUX
peuouH. @epym (III) mocmiammu (HOTOKOTOPUMETPHUYHUM METOAOM 3 BUKOpUCTaHHSIM KDK-3,
KoHIeHTpanis ionis Fe”" cramosuts 0.44 Mr/m, mo y 1.5 pasis mepesunrye I'JIK (I'JIK=0.3mr/m).
KonnenTpartiis ioHiB Zn*" cranosurs 0,000542390 mr/i, He nepeumye 'JIK (I'IK=5.0 mr/m).
Busnaunnm xonuentpartito ioniB Cr (VI), ska nopiBaroe 0,001877667 mr/n, a 3riqHO BUMOT 10HH
XpOMY MOBUHHI OyTH BiICYyTHI y BOJI, III0 BUKOPHCTOBYETHCS /ISl TOCTIONAPCHKO-TTUTHHUX LIJICH.

BUCHOBKHA

1. B pe3ynbTari mnpoBedeHUX JOCIHKEHb MNpo0 MiA3EMHUX BOJA 3 TepuTopli 3arnopi3bKoro
3aJ1130pyJHOT0 KOMOIHATy BU3HAYEHO, 110 Y BOJI JIy’K€ BUCOKUN BMICT PO3UMHEHUX COJIEH — CyXUi
3anuiok y 8 pasiB nepesumye I'JIK.

2. 3nauno nepesuuieHi I'/IK 3a BmicTom xnopuis, a came, y 137 pasis.

. . . 2+ 2+
3. YV nmocmimpkyBaHUX MMpoOax 3arajibHa TBEPAICTh, IO OOyMoBiIeHa HasBHicTIo Ca™ 1 Mg

MepeBuIye y 73 pa3u TpaHUYHO JOMYCTUMI KOHIIEHTpAIlii.

4. KoHueHTparllis 10HIB Fe®* y 1.5 paziB nmepesunrye ['JIK. B mpobGax Boau BuUsIBIEHI HE3HA4YH1
KUTBKOCTI 10HIB IUHKY Ta Xpomy (VI).

5. Bopa HenpuiaTtHa a1 BUKOPUCTAHHS y TOCIOAAPChKO-TTUTHUX IUISIX.
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