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Abstract

Natural mineral water is generally quite different from ordinary drinking water due to its

original nature and various properties.
The complexity of natural mineral water requires, therefore, not only to identify its nature

and proper characteristics, but also to classify them by a reasonable scientific basis of comparison.
The study was concentrated on a possible classification technique to natural mineral waters
by their constitutions and physico-chemical properties,

The classification was carried out by the compytation of such numerical parameters as ionic
equivalent percentage, electrolytic conductance or mobility, ionic molecular weight, molecular

concentration, equivalent conductivity and degree of ionjzation in consideration of the deter-

minative criteria as follows;

particular single element or molecule

major components of natural waters as bicarbonate, sulphate, chloride, calcium, magnesium,
and sodium

molecular concentration related to blood osmotic pressure

water temperature at emergence from spring

contents of free carbon dioxide (CO;)

pH value of water
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~® total dissolved solids or salts (NaCl)

The results obtained proved out to be clearly distinguishable from ordinary drinking water
as far as concern natural mineral water as an example on the subject;

o simple water
bicarbonate-predominating water
cold spring

carbonated-non gaseous water
weak alkaline water

non saline water

Putting these various results together, the sample turned out to be a kind of natural mineral
water that can be used as a drinking water if microbiologically safe.
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Table 1. Ions for a shortened analysis com.
parison or as a first estimate of

Table 2. Equivalent ionic conductance at
infinite dillution at 25 ¢ in mho-

TDS® cm¥/equivalent 4%
Cation Anion Cation Anion
Na* Cl™ H* H* 349.8 OH "~ 198.0
K+ 502~ Na* 50.1 HCO, 4.5
Mg?* HCO; K* 73.5 c1- 76.3
Ca?+ NO; /2 Ca?* 59.5 NO7 1.4
Si0, /2 Mg?* 53.1 2 SO 79.8

Add if other constituents over 10 mg/1
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Table 3, Water quality analysis data
(Unit :mg/1 )

Parameter Pochon! Dalgi? Oseag?
pH 7.91 6.1 6.2
Water temp.(C) 8.0 - -
o ey W - -
Specific
Conduct ance 215 - -
(umohs/cm)
TDS 122 - -
Na* 20 18.09 18.92
K+ 3.0 22.88 162
Wg?+ 6.8 170. 40 4.1
Ca?* 16 328.8 17.2
C1- 1.5 26.2 8.9
SO’" 3.5 2976.0 46.5
H CO; 122.0 1397.4 1696.4
NO7 0. 43 - -
ci03 9.5 - -

1. Pochon - gun, Kyunggi ~do.
2. Chungsong - gun, Kyungsangbug ~do.
3. Yangyang -gun, Kangwon-do,

& =2 H 7t 7] 2 el e (Table 4)
ble 5) ¢t #tl WrlgdEe] s e 9
flojeseR BE My
gl @ﬁfmel T o g ((

Ay > frol -3t fhole-of h’ffr.i;?;iﬁt@s( la,

—-35-~



Table 4. Electrolytic conductance

Ionic Molarity Equivalent Eq. percentage Electrolytic
lons concentration conductance
(mg/1 ) (mmole ) (me) (%) (S Cm#)
Cation
Ca?t 16.0 0. 40 0.80 18.1 47.60
Mg?+ 6.8 0.28 0.56 12.6 29.74
Na?* 20.0 0. 87 0.87 19.6 43.59
K+ 3.0 0.08 0.08 L 5. 88
45.8 1.63 2.31 52.1 126.81
Anions
HCO5; 122.0 2.00 2.00 45.2 89.00
502~ 3.5 0.04 0.07 1.6 5.59
C1I- 1.5 0.04 0.04 0.9 : 3.05
NO;, 0.4 0.01 0.01 0.2 0.50
Siof (9.5) (0.16) (0.15) - -
127.4 2.09 2.12 47.9 98.14
(136.9) (2.25) (2.21)
Total 173.2 3.72 4.43 100.0 224.95
(182.7) (3.88) (4.58)
( ) : Si0, included
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Table 5, Computed parameters .

Parameter Value Unit
Anion molecular we.
ight (ap) 60. 96 mg
Cation molecular we.
ight (cp) 28.10 . mg
Total molecular we.

8!

ight (my ) 9. 06 me
Molecular concentr. 1.95 molecules/ 1
ation(cy)

Anion eq.conducta- 54.90 s cm?/eq.

nce ( 1, )
Cation eq. conduct - 46.20 scm?eq,
ance ( 1. )
Max, Conductivity
. 101.19 s cm?
(A=) at 25¢C 0
Mean equivalent 2.215
(Ceq)
Equivalent Conduc. 72.40

tivity ( Ag) at 8

Equivalent Conduc. 97.00

tivity (A% )at 25¢C

Degree of ionization
(a s)at 8T

Degres of ionization
(agi) at 25T

71.60

95.9
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