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Abstract : Scale generation in the inside of a pipe is restricted by reduction and
oxidation(REDOX) reaction of alloyed metal of Cu-Zn. To measure the scale generating rate
in the 1.67 mm of inside diameter of stainless steel tube, 300 ppm of CaCOs solution is
circulated in the REDOX reactor and stainless steel tube in the order. In the case of CaCOs
solution treated by REDOX reactor, flowing is maintained without plugging in the stainless
steel tube, and the concentration of Cu and Zn in the circulating solution showed less than 1
ppm, which is equal to that of untreated by REDOX reactor. The crystal type of CaCOs
generated by crystalline nucleus of Cu or Zn, mostly showed aragonite type.
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Table 1. Solubility product constant(257C)

Solid pKso Solid pKso

Fe(OH): 145 Cu(OH): 19.3

Al(OH)3 33 MgCOs 5.0
CaCOs 8.34 Mg(OH), 10.7
(calcite) Mn(OH); 12.8
CaCOs 8.22 Zn(OH) 17.2
(aragonite) CaMg(CQOs)2 | 16.7
CaS0y 4.59 (dolomite)

-log Concentration, pC
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12 +

14

Fig. 1. The pC-pH diagram for Cu® in
equilibrium with Cu(OH)ys and Zn®'
in equilibrium with Zn(OH)xs) at 25C.
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Fig. 2. Schematic diagram of apparatus for
scale reduction and prevention.
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Fig. 3. Change of flowrate in the presence of
Cu-Zn metal fiber.
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Fig. 4. Change of pH in the presence of
Cu-Zn metal fiber.
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Fig. 5. Change of Copper ion in the presence
of Cu-Zn metal fiber.
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Fig. 6. Change of zinc ion in the presence of
Cu-Zn metal fiber.
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(a) (b)
Fig. 7. SEM images of calcium carbonate

untreated (A) and treated (B) by
Cu-Zn metal fiber.
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Fig. 8. EDX analysis of Cu-Zn metal fiber
treated calcium carbonate.
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Fig. 9. EDX analysis of Cu-Zn metal fiber
untreated calcium carbonate.
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