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Reaction 3: Formation of calcium carbonate (white solid/crystal) limescale

heatenergy ~ Calcium Carbonate

—»

Ca*2+2HCOs *  (CaCO0s; + CO; + H0
(dissolved ions) descaler energy (solid/crystal)  (gas) (liquid)

Reaction 4: Formation magnesium carbonate (white solid crystal) limescale

heat energy ~ Magnesium Carbonate
" MgCO; + CO; + Hy0

(dissolved ions)  descaler energy  (solid/crystal) (gas) (liquid)

Mg*2 + 2HCO5™

Reaction 5: Formation Manganese Carbonate (white/pink solid crystal) limescale

heat energy Manganese Carbonate

—"

Mn*2+2HCOs?' <~ MnCOs + CO; +H,0
(dissolved ions)  descaler energy (solid/crystal) (gas) (liquid)

https://homewaterplant.com/wp-content/uploads/2019/02/Home-Water-Plant-Limescale-Reactions-revc.pdf
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Reaction 3: Formation of calcium carbonate (white solid/crystal) limescale

heat energy Icium Carbon

m—
Ca*2+2HCOs *  (CaCO0s; + CO; + H0
(dissolved ions) descaler energy (solid/crystal)  (gas) (liquid)

Reaction 4: Formation magnesium carbonate (white solid crystal) limescale

heat energy | Magnesium Carbonate
" MgCO; + CO; + Hy0

(dissolved ions)  descaler energy  (solid/crystal) (gas) (liquid)

Mg*2 + 2HCO5™

Reaction 5: Formation Manganese Carbonate (white/pink solid crystal) limescale

heat energy |Mangan rbon
Mn*2+2HCOs?' <~ MnCOs + CO; +H,0
(dissolved ions)  descaler energy (solid/crystal) (gas) (liquid)

https://homewaterplant.com/wp-content/uploads/2019/02/Home-Water-Plant-Limescale-Reactions-revc.pdf
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3.1. Effect of temperature on the mass scale produced

The mass scale deposited in pipes during the experiment was given in Figure 2. It shows that the
increasing temperature made the scale deposition rate increased. The temperatures (30, 40, 50, 60°C)
have a strong effect on increasing the mass scales of CaCO; The mass scales of CaCO; were produced
respective 13 mg, 28 mg, 49 mg and 80 mg at temperature 30°C, 40°C, 50°C and 60°C. The results
were in agreement with the previous finding indicating that the increasing temperature leads to

increasing mass flow rate of scale [2].
49
} I
40°C 50°C

Temperature ("C)

=}
(=]
i

g

P
Q
i

mass scale (mg)
8

=]

13
(N
30°C

60°C

Figure 2. Effect of temperature on the resulting mass scale in pipes

https://iopscience.iop.org/article/10.1088/1742-6596/1150/1/012058/pdf

Figure 5 illustrates the maximum amount of scale that can form at 95°C and
130 °C at 1.7 bar steam pressure. The calculations are based on a modified
version of the Langelier scaling index (see Glossary) in combination with the
use of an equilibrium pH based on alkalinity, and typical dissolved carbon
dioxide concentrations (Puckorius and Brooke, 1991; Schulman, 2002).
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Figure 5: Maximum amount of scale formation at 95 °C (left) and 130 *C (right).

The SCA Water Quality Handbook
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https://scienceon.kisti.re.kr/srch/selectPORSrchReport.do?cn
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