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Ca’'(aq) + 2 HCO;(ag) —> CaCOy(s) + H,0() + CO,(g)

Mg~ '(aq) + 2 HCO;(ag) —> MgCOy(s) + H0f) + CO(g)
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CONVERSION OF WATER HARDNESS UNITS
Water Hardness | Intemational | Physical | America | English { French | German
Unit Difinition | recommended | measures | & states ‘s f ‘dH
mmolflitre mval/litre PPM
1 mmollitre 1 2 100 7,0 10,00 56
1 mval/iitre 0,5 1 50 3,5 5,00 2,8
1 PPM 0,01 0,02 1 0,070 0,10 0,058
1 oe 0,1429 0,285 14,29 1 1,429 0,7999
1% 0,10 0,20 1000 | 0700 1 0,5599
1 °dH 0,1786 0357 | 17,86 | 1250 | 1,786 1
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mmolflitre
mval/litre
PPM

1}

100mg CaCQ; per 1000 ml water
28 mg CaO %3 50 mg CaCO, per 1000 ml water

= 1 part CaCOj; per million = 1 mg CaCO, per 1000 mi water

= 1 grainCaCQ; per gallon = 14,3 mg CaCO; per 1000 ml| water

= 10 mg CaCO, per 1000 mi water

= 10 mg CaO per 1000 ml water
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Hardness, mg equivalent/l. CaCO; = ([Ca, mg/L}X2.497) + (Mg, mg/L] X4.116)
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Ca(HCO,),(aq) —> CaCO,(s) + H,0(l) + CO,(g)
Mg(HCO,),(aq) —> MgCO,(s) + H,0(l) + CO.(g)
water with
temporary boil CaCOx(s)
hardness then MgCOz(s)
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coal filter
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Ca(HCO,),(aq) + Ca(OH),(aq) —> 2 CaCO,(s) + 2H,0(/)

Mg(HCO,),(aq) + Ca(OH),(ag) —> CaCO,(s) + MgCO,(s) + 2 H,O()

CaC0z(s)
ﬁ qu3(3)
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water with
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suft water
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Ca'(aq) + CO, (aq) —> CaCO,(s)

Mg™'(aq) + CO,"(ag) —> MgCO,(s)
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resin-(Na),(s) + Ca *(ag) —> resin-Ca(s) + 2Na’(aq)
B 2 -
resin-(Na),(s) + Mg~ (ag) —> resin-Mg(s) + 2Na'(aq)

) 2t
Hard Lapwater {with Ca 'm::s)
ffows into the ion exchangsr.

fon Exchanger

The Cahiom from the
hard watet replace Lhe
beads Na ions in the ion exchanger.
Soltened water {with Ha" ions)
leaves the fon exchanger,
to be used in the household.
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resin-Ca(s) + 2Na'(ag) —> resin-(Na),(s) + Ca”'(aq)
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Softening Process Recharge Process

Hard water Waste water
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Ca’'(aq) + P,0,, (ag) —> CaP,0,,’ (aq)

polyphosphate
Mg2* — M2
m2+ 2.|.
c‘z + Ca "!2
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18. waalBruafusuaTiiainTaIiolaud (CaCO, reagent grade)
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0.1M NaCl

0.1M MgCl,

0.1M Mg(NO,),

0.1M FeCl,

0.1M AICl,
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nawsudiBunes 500 ua. (MgSO, avinlw Erio T ﬁ'mu'lﬁﬁﬂu)
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M” + H,Y'(ag === MY"(ag) + 2H'(aq)
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w3 = 125 ppm
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2
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