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An Investigation on Mitigation of Crystalization Fouling by
Physical Water Treatment using Catalytic Material

Sun Do Kim, Bock Choon Pak, Byung Joon Baek, and Cheol Sang Kim
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Abstract

The present experimental study aimed to investigate the feasibility of physical water treatment
(PWT) devices using catalytic materials to mitigation of crystalization fouling. Two PWT devices

having different shape and material were used. The results from microscopic observation and SEM

photographs demonstrate that the crystal structure of CaCOs is Argonite type without water

treatment while Calcite type with water treatment, which clearly shows the feasibility of PWT

techinque using catalytic materials to mitigate crystalization fouling. For 500 ppm solution, the
fouling resistance decreased up to about 23% due to physical water treatment using catalytic

materials. The results also reveal that
additional effects could be expected.
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1o

D 15.9 mm(1/2" pipe (2 Brass body (BS 2874, CZ 121) () Nylon plate ring
(@ Polytetrafluoroethylene (PTFE) () Circular channel (6) O-ring
(@ Zinc ring (anode) (&) Ground

Fig. 1 PWT device A using catalylic material
(named as ISB)
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Fig.2 PWT device B using catalylic material
(named as PTH)
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@ Reservoir (3001)

@ Supplementary reservoir
(@ Magnetic pump

(@ Compressed air line

(®) Surge tank

(®) Rotameter
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Anti-fouling device

(9) Differntial pressure transducer
d® Microscope

@D CCD camera

@2 Main test section (HX)
@ PC and Monitor

e (@ Data acquisition system
@ Heating circulation bath

Fig. 3 Schematic diagram of the experimental
set—up

(a) Top view
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Fig. 4 Detailed view of the main test section
(counter flow heat exchanger)

Table 1 Experimental conditions in a heat
exchanger during experiments

Temperature velocity (m/s)
Cold side 25°C 05, 1.0, 1.5
Hot side 9%°C 151 m/s
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Fig. 5 Time history microphotographs
(no treatment, v=1.0 m/s, M=40x)
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Fig. 6 Time history microphotographs
(treatment with ISB, v=1.0m/sec, M=40x)
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