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Mitigation of scaling problem in drainage pipes for landfill basin
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Landfill sites suffer cloggings in the drainage ﬁipes with hard scales which
grow rapidly after beginning the operation. The outside appearance of the scale sampled at the
actual landfill site reflects the formation scheme of the hard solid scales where they are
constituted from millimeter-thick flakes firmly agglomerated with each other. It also suggests that
those hard flakes nucleate on the surface of the inner surface of the drainage pipe whose
predominant constituent is PVC. As indicated by related previous works, the scale is almost purely
from calcite. The scanning electron microscope observation revealed the hard scale to form via
microbially induced calcite precipitation. The inner wall of the drainage pipe provides nucleation
sites due to the preferable surface properties for the bacteria to dwell on after being transferred
there by the water flow from the landfilled soil. The alternative nucleation sites should be

provided for retarding the in-pipe growth of the scale.
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Fig. 1 (Left) The drainage pipe (¢=150mm) for
the leachate from the landfill site is clogged with
hard scale only 5 years after the beginning of the
operation. (Right) All the flakes consisting of the
scale collected at the exit of the drainage pipe
have the same curvature as that of the inner wall
of the pipe, which shows that the solid scale
nucleates on the inner wall of the pipe. (Bottom)
The incipient stage of the formation of the hard
scale has the appearance of small black dots
attached to the inner wall of the drainage pipe.
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Fig. 2 (Left) A constituent piece of the hard scale
which has the same curvature of the drainage
pipe indicating that it peeled off the inner wall of
the pipe. (Right) The block of the hard scale is
observed to be formed of the randomly stacked
curved pieces.
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Fig. 3 (Left) The SEM-observed inside structure
of the hard scale with the micron-sized pores.
(Right) Optical microscope image of the bacteria
in the sampled leachate.
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Fig. 4 (Left) The SEM-observed surface of the
as-sampled hard scale and (Right) the rinsed
surface.
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Fig. 5 Dependence of the compressive strength
on the temperature for the 24-hour heat treatment
for both the specimens before and after the curing
by 28-day immersion in water at 20°C
Dependence of the compressive strength on the
temperature for the 24-hour heat treatment for
both the specimens before and after the curing by
28-day immersion in water at 20°C.
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