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Sterilization and algae killing by the application of pulsed magnetic field

LI Mei, QU Jiuhui, PENG Yongzhen  (1.School of Municipal and Environmental Engineering, Harbin Institute of Technology , Har-
bin 150090;2.Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085)

Abstract: A new electromagnetic technique for water treatment, sterilization and algae killing was studied. The experimental results indicated
that the pulsed magnetic field has obviously the effects of killing bacteria and algae . Increase in intensity, retention time and the pulse frequency
could enhance the efficiency. By monitoring the dissolved oxygen,it is confirmed that the water treatment by the pulsed magnetic field had a
strong function of algae killing and the efficiency depends on the intensity and frequency. The application of an magnetic intensity S00mT at
pulse frequency 40 kHz and retention time 30 min resulted in a considerable destruction of bacteria cells ( survivability 0.01% ) and algae; and
the power consumption was about 0.2 kW+hem™> .
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Table 1  Effects of field strength on sterilization of bacteria cells

WA  HEBANE SR/ ABEAEBR  REE LCEWKBEFER SEEABFER (@R

mT (A-mL™") (4-mL™") % (A~-mL™") (A~-mL™") %

260 3.5x 10° 4.5x10* 87.143 6.3x 10 9.1x10° 85.556
300 2.2x 10° 1.7x10° 92.273 5.7x10° 4.4x10* 92.281
340 1.7x10° 5.5x10% 96.765 3.5x10° 1.5x10* 95.714
400 4.8x10° 6.9x10° 98.563 2.4x10* 5.5x 10 97.708
450 7.2x10° 1.8 x 10 99.975 9.2x 10* 1.6 x 107 99.826
500 5.6 x 10° 2.2x 10 99.996 3.8x10° 2.1x 10 99.945

MR 1 AT, 38 K Bk ik 47 9 BE RE B B B R A AR TR, M RE37 3R A B S00mT B, 4bH
BRFENHAERREFEKTRT 4NN EER AEERS P ERRRE 0.5~ 1pum, KEN 1
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LR AR —EREN (107 Am ™), R EM MR, RS R F RS AR RS,
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41 B 40 Jfg AN BB AR 32 ik 4 9 A1 T B K TR B SR
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Table 2 Effects of pulse frequencies on sterilization of bacteria cells
BkoismAE,  ALFEATHE BB MEEHESR AEE LHEAKBEAER LBEERBHFER  RER/

kHz (A mL™") (A~ mL™") % (4~ mL™") (A~ mL™") %

20 3.6x10° 2.3x10* 93.611 6.3 x10* 3.4x10° 94.536
30 2.2x 10° 9.8 x 10* 95.545 5.7x10° 2.4x 10 95.789
40 1.7 x 10° 3.5x 10 97.941 3.5x 10° 5.1x 10 98.543
50 4.8x10° 585 99.878 2.4x10* 67 99.721
55 7.2x10° 50 99.993 9.2x 10* 14 99.985
60 5.6 x 10° 55 99.999 3.8x10° 19 99.995
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