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WASTEWATER

PROTECTING CONCRETE WASTEWATER SYSTEMS
AGAINST MICROBIAL INDUCED CORROSION
By Dave Ross

M

any wastewater collection and
treatment structures are in need
of repair or replacement because
they have lost structural integrity due to microbial induced corrosion
(MIC) and other forms of physical and
chemical attack. The breakdown of wastewater infrastructure allows increased infiltration of runoff and groundwater and
allows the leakage of wastewater into the
environment along deteriorated conveyance systems and via overflows at treatment facilities.
Microbial induced corrosion is a
complex bacterial process involving
sulfate-reducing bacteria that generate
hydrogen sulfide (H₂S) gas in the waste
flow of sewer systems. This gas is released
from the wastewater flow in areas of
increased turbulence such as manholes,
lift stations and head works. It then dissolves in the moisture and slime layer
coating the concrete walls of these structures and is metabolized by Thiobacillus
bacteria into sulfuric acid. Different species of Thiobacillus produce progressively
stronger sulfuric acid that eventually can
destroy unprotected concrete.

Xypex Megamix II with Bio-San repair mortar combines crystalline waterproofing with bioactive
mineral solids.

resistance of concrete to acids and other
forms of chemical attack. Diffusion or
penetration of aggressive substances
into concrete through interconnected
capillary pores and cracks can lead to
degradation and deterioration of the
structure. Depending on the nature of
the diffusive substances, they can attack
concrete or its steel reinforcement. By
blocking the pores and healing cracks,
the mass-transfer rate into the concrete
can be decreased, thereby enhancing the
concrete’s durability and the longevity of
the structure’s service life.
Traditional means for improving the
durability of concrete are through reduction of the water/cement ratio and by
increasing the moist curing time. Another
way to increase concrete durability is
through the partial replacement of Portland cement with supplementary cementitious materials such as fly ash, ground
granulated blast furnace slag and silica
fume.

CONCRETE PROTECTION METHODS
With so much replacement and repair
work on the books, owners and specifiers are challenged to find ways to prevent deterioration from reoccurring,
and to protect against MIC using modern construction methods.
While there are many approaches to
providing MIC protection, there are
limitations for each that need to be considered. Solutions for the repair or prevention of MIC damage include repair
mortars, corrosion-resistant coatings
and inserts, cured-in-place pipe relining,
antimicrobial concrete additives and
waste stream chemical treatments.
CRYSTALLINE WATERPROOFING
Another time proven method of increasENHANCING CONCRETE DURABILITY ing the durability of concrete structures is
There are various ways to increase the through the use of crystalline waterproof32 | December 2018

ing technology. This technology can be
used as an admixture to protect new concrete, as a cementitious coating for repairs,
or as a protective preemptive treatment.
Crystalline waterproofing technology
reduces permeability and increases durability of concrete by filling and plugging
pores, capillaries and micro-cracks with a
non-soluble, resistant crystalline formation. This form of waterproofing technology reacts with the byproducts of cement
hydration to plug the pores, capillary
tracts and micro-cracks with a crystalline formation. Infiltration and diffusion
of liquids is significantly reduced, which
protects concrete from the effects of acid,
sulfate and chloride attack.
PROTECTING CAST-IN-PLACE
CONCRETE
One private ski club is expanding its
facilities with the construction of 13
new, larger cabins as well as a 43-unit
employee village. Wastewater treatment
for the expansion project will be provided by a municipal wastewater plant by
means of a gravity sewer extension to the
facility. It includes a 200 mm PVC collection line that will gravity feed to a 4.2 m

Environmental Science & Engineering Magazine

