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Micro plastic is a ridiculously small piece of plastic that pollutes the environment. In the ocean micro 

plastics are not a specific kind of plastic, but rather any type of plastic fragment that diameter is less than 

specific length. Two classifications of micro plastics currently exist. Primary micro plastics are any 

plastic fragments or particles that are already 5.0 mm in size or less before entering the environment. 

These include microfibers from clothing, microbeads, and plastic pellets. Secondary micro plastics are 

micro plastics that are created from the degradation of larger plastic products once they enter the 

environment through natural weathering processes. Such sources of secondary micro plastics include 

water and soda bottles, fishing nets, and plastic bags.    

However, both types are considered to persist in the environment at high levels in marine ecosystems. 

Micro plastics can become embedded in animals' tissue through ingestion or respiration. Plastic particles 

are often mistaken by fish for food which can block their digestive tracts sending incorrect feeding signals 

to the brains of the animals. 

Human contamination and accumulation of micro plastics can occur via packaging, sea food, air and 

drinking water causing cytotoxicity, hypersensitivity, unwanted immune response, and acute response 

like hemolysis. Fish is a significant source of protein for the human population, accounting for 6.1% of 

all protein consumed globally in 2007. The micro plastics ingested by fish and crustaceans can be 

subsequently consumed by humans as the end of the food chain. Many additional researchers have found 

evidence that these fibers had become chemically associated with metals, polychlorinated biphenyls, and 

other toxic contaminants while in water. The micro plastic-metal complex can then enter humans via 

consumption. So, I think it is necessary to find a way to collect these particles.  

To deal with this problem and collect micro particle which are less than 0.1 mm in size in the ocean, I 

want to use a device working with tornado-like flow. The tornado-like flow is expected to collect the 

particles in its core in nature a tornado is a rapidly rotating column of several meters in core diameter. 

Any dispersion regardless to the density ratio to the air is captured into the core due to strong radial 

pressure gradient that takes place on the border of the tornado core. Based on similarity law of fluid 

dynamics, tornado-like flow can be generated in liquid phase which also captures small particles inside. 



this study is an attempt to reproduce liquid tornado composed by a rigid vortex and free vortex in its 

ambience in a small chamber expecting promotion of design for an effective micro plastic collector.  

My target is to generate a tornado-like flow in a small water chamber. I use a cylindrical chamber with 

1000 mm in height and 90 mm in diameter. For visualization of the internal flow, a rectangular water 

tank with 500×500×1000 mm  is used. It surrounds the device where water is filled to eliminate light 

refraction. A pump draws water from the top of the chamber to create a continuous tornado in the central 

part of the cylindrical chamber through a nozzle of 10 mm in diameter. A high-speed camera at 1000 fps 

in frame rate takes photos of the horizontal plane via an inclined mirror set at the bottom. Flow rate is 

regulated in a range from 1.5 l/s to 2 l/s.  

  In this experiment my most important mission is to identify the location of every particle in the 

chamber. Take use of raw data of horizontal chamber plane and all the particles detected by the PTV 

algorithm for particle analysis. I use mask correlation method as an algorithm for particle identification 

in PTV. 


