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Effects of Flow Velocity to Surface Topographic Characteristics of
Biofilm on Lateral Pipes of Reclaimed Wastewater Irrigation
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Abstract

3-D topography of white light interference instrument was used to observe the surface topography of
biofilm under different velocity rates in PE pipe, and the impact of velocity rate and surface topography of
biofilm was analyzed. The results showed that more solid particulate was on biofilm surface with roughness
in the middle-velocity zone. In the high-velocity zone, biofilm surface was smoother and biofilm’ s
thickness was thinner. The relationship between the average thicknesses of biofilm with velocity rate
agreed to the exponential law whose maxima velocity rate is 0.22 m/s. Under the condition of velocity
rate is greater than 0. 90 m/s, the growth rate of biofilm was decreased faster with the increase of velocity
rate, and more biofilm fell off, and hydraulic shear stress force increased rapidly, so cleaning velocity
rate of the drip irrigation system should be larger than 0. 90 m/s.
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Tab.1 Velocity rate and discriminant of velocity in PE pipe

v

VR ER W 70 o
/L-min~'  /mm  /m-s”! /N+em 2 HH s
0.5 13.8 0. 06 0.31 916. 16 2
1 13.8 0.12 0.63 1833.95 2%
4 13.8 0. 45 0.81 7334.24  EW
8 13.8 0.90 2.73 14670.11  ZE3%
12 13. 8 1.34 5.84 22004.34  ZEi
16 13.8 1.78 8.71 29340.21 ZE¥Hi
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Tab.2 Parameters of water quality

CcoD SS NH, -N NO,-N NO;-N TN TP T i 45
/mg-L~" /mg-L~" /mg-L"~! /mg-L"~! /mg-L~! /mg-L~" /mg-L7! /mg-L~'(26.3%C)
33.00 25.00 0. 80 1. 00 2.00 7.06 2.18 1.21
TSS 5 B B i B
pH {H
/mg-L~" /mg-L7" /mg-L~" /mg-L7" /mg-L7~" /us-cm ~'(23°C)
7.31 78. 00 65. 80 6.93 0.41 0.11 505
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Tab.3 Parameters of initial biofilm’s 3-D topography under different velocities

o5 5 M ke

0. 06 0.12 0.45 0. 90 1.34 1.78
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S./nm 14914 22239 14 150 13 728 15 859 8 124
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S rean/ TN 21.00 92.50 -4.54 -37.00 11.90 -3.65
S,/ % 28. 60 49.30 32.20 18. 00 16. 10 9.78
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Tab.4 Average thickness of the initial biofilm
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