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ATAL High Power Ultra-Sonic (AHPUS)
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ATAL High Power Ultra-Sonic (AHPUS) is provided by ATAL
Engineering Limited. The frequency is greater than the upper limit of
human hearing, which is higher than 2 kHz with instant penetration,
high energy density characteristics. In the aqueous medium,
ultrasonic wave causes periodic compression and stretching of the
aqueous phase. High intensity ultrasound makes the water molecules
in the liquid form tiny bubbles and make them collapse. In an instant,
local high pressure of 500 bar and high temperature of 5,000°C are
formed, resulting in cavitation and strong mechanical shear force.
These ultrasonic forces are powerful enough to destroy many solid
surfaces. The extreme environmental conditions produced by
ultrasonic can cause the lysis of microbial cell wall, resulting in the
release of intracellular organic matter and intracellular enzyme to the
liquid phase, thus promoting the dissolution of cell wall in sludge. The
anaerobic digestion efficiency of sludge is improved with promoting
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Schematic diagram of AHPUS
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High intensity ultrasound breaks down the microorganisms. AHPUS
ultrasonic reactors are used to produce cavitation in water at lower
frequency ranges and at higher intensities (20 and 35 kHz). The
AHPUS ultrasound system first breaks down the microbiome with a
very low energy input (the processing time is short), then breaks down
the cell wall of the organism to allow the cytoplasm inside the cell to
flow out and dissolve.
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Major Features * E 45 =

Anaerobic Sludge Digestion [R&;53E81E

Sludge hydrolysis is an important rate-limiting step in anaerobic digestion due to the existence of cell wall. The remaining
activated sludge treated by high intensity ultrasonic wave is easier to obtain biological enzymes for the subsequent
sewage treatment process, which achieves the purpose of reducing the amount of remaining sludge and increasing the
amount of biogas.
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Sewage Denitrification Treatment ;5 7K i S %A 12

In biological nitrogen removal process, providing additional carbon source for denitrification is an indispensable
step. Purchasing methanol or other chemicals as a carbon source for the denitrification process is a common
approach. The ultrasonic system can decompose bacteria and microorganisms from the residual sludge, which can be
added to the denitrification process as a new carbon source, while reducing the amount of sludge disposal.
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Sludge Bulking ;5 i/ Ak

Sludge bulking and foam in sewage treatment plant is a common problem due to the large number of filamentous
microorganisms. The digester is often foam increasing phenomenon, seriously affecting the operation of sewage
treatment plant. Continuous treatment of a small portion of the refluxed sludge with an ultrasonic system can maintain the
role of ultrasound in the activated sludge pool for a long time. The pressure difference and cavitation produced by
ultrasound can permanently destroy filamentous bacteria. Therefore, high-intensity ultrasonic waves can effectively
prevent sludge expansion and foam generation.
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Disinfection A&

Standard chlorine disinfection and ultraviolet disinfection cannot achieve disinfection in very turbid and high concentration
of liquid, such as process water and wastewater. But ultrasound can also be used in these media. Viruses or bacteria that
attach to suspended particles cannot be easily eliminated by the ultraviolet light. However, as the ultrasonic wave can
shatter the suspended particles and flocs, the bacteria can be separated and resuspended, realizing the effectiveness of
the traditional method.
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Bamberg Sewage Treatment Plant, Germany
EEMESK
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Bamberg Sewage Treatment Plant in Germany
Sludge Capacity 2AE;5E= EEWMEFK

400 m3/d (150 m3/d primary sludge #15J0;53/E + 250 m3/d residual activated sludge F5R5E 1455 E)

Result pX 3%

Germany's Bamberg Sewage Treatment Plant has two ultrasonic sludge reactors (5 kW each). At the initial stage of
treatment, they operated eight hours per day to handle 30% of the sludge from the secondary settling tank, while the
sludge concentration process operated automatically throughout the day. Nowadays, the sludge treatment has reached
80%. The ultrasonic treatment is very effective:

v’ Saved €25,000 investment cost of building a new sludge tank

v" The degradation rate of volatile solids increased from 34% to 58%, thus reducing sludge yield

v" 29% increase in biogas production
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Development of Biogas Production and Volatile Solid Degradation in Bamberg Sewage Treatment Plant, Germany
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* Job reference used ultrasonic sludge reactors
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13/F, Island Place Tower, 510 King’s Road, North Point, Hong Kong (852) 2561 8278 www.atal.com
EARILAEEE S0 SHBEAE 1312 @ info.env@atal.com ey o
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