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Abstract:On the basis of traditional method of acidic cleaning, ultrasound, was jointly used to remove the silicate sacle on the
disk disperser in this study. The feasibility and optimized technical parameters were also investigated. The results indicated that
the self-made mixed corrosion inhibitor showed better performances than traditional corrosion inhibitor-urotropine. In contrast to
the 19.70% —-32.94% removal rate of silicate scale without ultrasound, 84.38% silicate scale was removed in the presence of
ultrasound. For the silicate scale of 3 mm thickness, the scales were effectively dissolved when 8% —10% acid and 200 - 300 W
ultrasound were applied at 40 —50°C and cleaning fluid was 100 mL in the beaker of 150 mL. The acid phonochemical method is
an effective method to remove the silicate scales on the disk disperser.
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Fig.1 Flow diagram of cleaning experiments with acid phonochemistry
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Table 1 Inhibitive efficiency of urotropine and mixing corrosion inhibitors under different
temperatures and concentrations
ZEMR corrosion inhibiting efficiency/ %

R eI / °C HC1 BTt 53 48/ %

N [=] VB SN G5 fh
temperature of acid solution mass fraction of HCI E"(gj:ﬁ.uu . L LEEﬁIJ .
urotropine mixed-type inhibitor
6 89.98 94.43
83.85 91.88
40
10 80.63 90. 87
12 76. 68 89.83
6 86. 14 91.80
70.41 90.95
50
10 71.07 90. 30
12 63.07 89.68
6 56.87 86.06
53.59 83.59
60
10 42.87 85.92

12 42.69 81.92
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Fig.3 Potential-time at different acid concentrations
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Table 2 The dissolving effect of scale under different acid concentrations and reaction conditions

AR HCL PR B33 %/ %

R/ W L/ C the dissolving rate of scale in different mass fractions of HCI

power temperature % 6 % S % 0%
30 19.7 22.66 25.03 28.56

0 40 21.87 24.17 29.15 31.9
50 23.01 27.26 30.01 32.94

30 70.47 71.51 76.49 78.57

120 40 71.04 73.26 77.03 80.04
50 72.68 74.37 78.46 81.41

30 72.74 74.57 78.45 81.25

210 40 72.82 75.17 80.02 82. 11
50 73.94 76.1 80.99 82.82

30 74.67 76.25 79.14 82.03

300 40 75.21 77.72 81.58 83. 13
50 76.07 78.34 82.51 84.38

MR 2 LI Y JoHE 7 AT, R PRI VR M IR RN 19,70 % ~32.94 % | ESRAU R 3 2, LA
TR E K PR U 88 XSV U R 404G 52, Bl ViR B R vk B B8 I, 7 I SR K (B KR AR 1S . RS
B, TR A VAR R B 3 R TR A 8 TR O [ AN [R) R IR B AR I R I HE 70 % VL I B il
ik 84.38 % .,
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