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Treatment Performance of Biological Enzymes on Biological Slime in
Circulating Cooling Water of Power Plants
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Abstract; In order to solve the problem of biological slime growth in circulating cooling water of
power plants, the treatment performance of three kinds of typical biological enzymes with different mass
ratio on biological slime was investigated. The compound enzyme with a-amylase, trypsin and lysozyme
ratio of 2 : 1 : 1 had the maximum removal efficiency of biological slime, which was (30.49 +1.46)% ,
and a-amylase played an important role in the removal of biological slime. The compound enzyme with
a-amylase, trypsin and lysozyme ratio of 1 © 1 @ 2 reduced the activity of biological slime by (61.70 +
3.81)% , and lysozyme was important in the reduction of biological slime activity. Scanning electronic
microscopy (SEM) , Fourier transform infrared spectroscopy (FT-IR) and energy dispersive spectroscopy
(EDS) images showed that biological enzyme could degrade proteins and polysaccharides of biological
slime so as to remove biological slime and lysozyme could inactivate bacteria so as to inhibit the activity of
biological slime.
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Tab.1 Water quality of circulating cooling water
m H pygIEN

pH & 6.49 ~7.79
HS%/(mS-cm™) 0.59 ~0.85
MEEW/ (mg - L) 9.33 ~12.77
JUEE/NTU 4.39 ~5.80
B/ E 23.70 ~30.41
JaAdEE/ (mmol - L") 1.65~2.00
MpREE/ (mmol - L") 2.76 ~2.90
Ca®*/(mg -+ L") 41.10 ~52.10
NH, -N/(mg - L") 7.02 ~8.24
COD/(mg+ L") 14.7 ~18.5
s/ (mg - L) 3.21 ~3.77
R4/ (mg - L7Y) 7.22 ~8.29

THTA TR Mm%/ (10° CFU - mL™") 2.6~4.2
SO /(mg- L") 61.44 ~72.36
Cl /(mg-L™") 75.10 ~86. 12
Mg**/(mg - L") 8.77 ~15.41
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Fig. 1 Removal effect of biological slime by biological enzyme
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Fig.2  Reduction effect of biological slime activity by biological
enzyme
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Fig.3 Appearance and SEM images of biological slime
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Fig.4 EDS spectra and FT — IR spectra of biological slime
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Fig.5 Mechanism of biological slime removal by biological
enzyme
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