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HU3BAIIOK

Jopuanoscka B, umecku M. (1985): Hexom XeMHMCKM KApaKTEPHCTMKH Ha IIPHPOJI-
ud BogH on IlpoduintTuncka okomnuja.
['on. 306. @apMm. dak., Ckomje.

H3BplieHa e XeMHCKa aHajdH3a Ha 12 mpUMEpoLM BOJa 3a ITHEHE
on IIpobuiuruncka oxonuja. Onpenesenyu ce KonuyectBata Ha: F—, Cl—,
1=, SO#—, Ca’t, Mg’*; mnoroa kapOoHAaTHATa, IOCTOjaHATa W BKVIIHaTa
1BpIHHA Kako U pH Bo 3emeHuTe npumepouu. KOpHCTEHH ce MOTEeHI[HO-
METpPHCKaTa METOJla CO NPHMEHa Ha COOTBETHH jOH-CEIEeKTHBHH EIEKTPO-
{M 11 BOIYMETPHCKH MeTonu. O noOHEHHTe pe3yNITaTH € YCTAaHOBEHO je-
Ka 1ToBeKeTO Ol BOJAHTE I'M 3a0BOJIVBAAT ITPOIHIIAHHTE XHTHEHO-TEXHHU-
Kil HOPMH 3a BOIHTE 3a IHEH€ HO MaJl JIC1 O]l HUB He I'H 3aJ0BOJIyBaar.

ABSTRACT

Jordanovska V., Dimeski M. (1985): Some chemical characteristics of natural waters
from probishtip area.

God. zb. Farm. fak., Skopje.

Institut of Chemistry, Faculty of Science, Skopje.

V. Jordanovska and M. Dimeski
Institut of Chemistry, Faculty of Science, Skopje

Twelve samples of drinking water from Probitip area were ana-
lyscd. The quantities of: F—, Cl—, I, SO<—, Ca’+, Mg’*+, and carbonate,
rermanent and total hardness and pH values were determined. For this
purpose potentiometric methods with corresponding ion-selective electro-
des and volumetric methods were used.

The results have shown that more of the samples are convinient
to use as drinking waters.

The accurate determination of the concentration in natural water
of Cl,= F,~I,~ Ca’*, Mg+, SO, as well as carbonate, permanent and to-
i;dl thardness is essential to use the water in the industry and drinking

rater.
_ Sulfate salts are widely distributed in nature and may be present
n natural waters in concentrations up to several thousand mg/dm? but
' recommended limit in potable waters is up to 250 mg/dm?.

Total hardness of potable water should be up to 20°DH, the con-
centration of Ca’* up to 150 mg/dm® and Mg** up to 150 mg/dm>.

Th ‘The optimal amount of F— in potable water should be 1 mg/dm?.
¢ higher concentration couses Fluorosa and the lower Carias.
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The present work is concerning the results of the determination
of amounts of Cl—, F—, I—, SO+, Ca’*, Mg?*, pH, carbonate, permanent and
total hardness in natural waters from Probistip area.

The total hardness and concentration of Ca?* and Mg’t are de-
termined by complexometric titration (1, 2, 3); the carbonate hardness
by acidimetric titration (1, 2, 3); the amounts of F- and I- with ion-selec-
tive elektrodes (4, 5); Cl— Wlth clasical volumetric method with AgNO3
standrad solution. and pH values with pH-meter.

There are a lot of methods for the determination of sulfates in na-
tural water. The gravimetric determination of sulfate (6) is the most
accurate method but is time-consuming too. Therefore other numerous
methods have been proposed: exchange of chloranilate anion from in-
soluble barium chloranilate by sulfate in partially nonaqueous solution
(7), diazotization and coupling of benzidine from precipitate benzidinium
sulfate to form an azo dye (8, 9), reaction of benzidine precipitated by
sulfate with phosphotungstomolibdic acid to produce a colored compo-
und (10), ultraviolet absorption of the (FeSO4)* complex cation (11), ultra-
violct absorption of excess 4-amino-4'chlorodiphenyl not presipitated by
sulfate (12), and exchange of chromate from insoluble barium chromate
by sulfate followed by spectrophotometric or titrimetric determination
of the anion (13-15), reduction of sulfate to sulfide and colorimetric de-
termination of the sulfide (16-18), nephelometric determination of sulfate
(19), colorimetric determination of sulfate by alizarin sodium sulfonate
(21), direct titrimetric determination of sulfate with Pb(INOs): using dip-
henyicarbazone as indicator (22), x-ray spectrometric determination of
sulfate (23), precipitation of sulfate as PbSO: and after dissolving PbSOs,
titration with EDTA by dimethylphenol orange as indicator (24).

We have adopted the complexometric determination of sulfate to
natiarai waters proposed by Babacev (25). The princip of the method is
to precipitate sulfate with a standard solution of BaCl: as BaSO¢ and
excesss of Ba’t determine by titration with standard solution of comple-
xon IlI by eriochromblack-T as indicator. Interferences of cations can
be eliminated by passing the water sample trough a cation exchange co-
lumnn.

EXPERIMENTAL

Apparatus and reagents
Fluoride ion-selective electrode, No 9409 Orion
Single junction reference electrode, No 9001 Orion
lodide ion-selective electrode, No 94-53 Orion
Orion Specific Ionmeter 404
Glass electrode
Calcmel electrode
All solutions are prepared of analytical grade reagents and with
demineralized water.
Standard solution of complexon III /Na-salt of EDTA/, 0,05 mol/dm’.
Standard solution of BaCl:;, 0.04977 mol/dm’.
Stanaard solution of MgCl:;, 0.05158 mol/dm’.
Arimonia solution
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Eriochromblack-T in NaCl /mass ratio 1:50/
Standard solution of Na:S0:, Img (SO4) / cm?
Amberlit IR-120 in H*-form

Ammonia buffer solution

General procedure for determination of SO+t in drinking water

The filtered water is allowed to pass trough a cation exchange
resin. The first 40-50 cm’ of the passed water is ignored and from the
rest of the water is taken a volume depending on the amounts of SO«
/{roun 4-10 mg/ deluted with water to a volume of 200-250 cm?®, neutra-
lized with ammonia to pH 4 heated to boiling point and to the hot so-
lution is abbed 5 cm® of BaCl: solution. The reaction mixture is allowed
to boil 4-5 minutes and placed in a boiling water bath for 4 hrs. After
cooling the pH of the mixture is adjusted to 10 with ammonia buffer so-
lution, add 5 cm® MgCl: and eriochromblack-T than titrate with comple-
xon III to change the colour to blue-violet. Comparati-e titration with
complexon III was made with a known mixture of standard solutions of
BaCl: and MgCl: /for 5 cm?® of each solution/.

The amount of SO¥~ was obtained by this equatation:

/a-b/ x ¢/complexon ITI/ x 96 x 1000
mg (SO<)/dm*® =

volume of water sample

where: a is volume of complexon III in em?® used for standard mixture
of BaCl: and MgCl:; b is volume of complexon III used for known volu-
me of water sample together with standard nixture of Ba Cl: and MgCle;
¢ is concentration in mol/dm?; 96 is one mol of SO,

The results of complexometric titration of sulfate in standard so-
lution of sodium sulfate are shown in Table 1. The results of complexo-
metric determination of sulfate in naturale waters together with the re-
sul's of determinated amounts of Cl—, I—, F—, Ca?t, Mg?*, carbonate, per-
manent and total harness and the pH values are shown in Table 2. 12

samples of water from Probistip area were taken for analysis in octo-
ber 1983.

RESULTS AND DISSCISION

Table 1.

Kesuits of complexometric determination of sulfate in standard sodium
sulfate solution (Img SO+#—/cm?)
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added SO+ determined SO+«<— deviation

in mg in mg in %
1 1.29 29.0
2 2.25 12.5
3 3.24 oD
4 4.27 6.8
5 5.14 2.8
6 6.10 s B
7 o 1.6
8 8.07 0.9
9 9.15 1.3
10 10.19 1.9

The accuracy is satisfactory for amounts higher than 4 mg SO~/
250 em’. So we have chosen the volume of water sample to correspond
to 4-10 mg SO+ and diluted to 250 cm’.

Based on the results in Table 2 it can be concluded that applying
hygienic-chemical norms for the quality of the drinking water, the wa-
ter samples from Probistip area have the following characteristics: half
of water samples have a total hardness bigger than allowed; the concen-
tration of Mg?* is within the allowed limit; most of the water samples
/83%/0/ contain allowed concentration of Ca’*, only 30% of the water
samples have optimal concentration of F—; the pH values are within the
allowed limits; the amount of SO#— is up to the allowed limit, except in
the water samples from Zarapinci and Gujanovci.
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