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Influencing Factors of Hydroxyl Production in Orifice—typed Cavitation
Reactor

ZHAI Lei, DONG Shouping, FENG Gaopo, MA Honglian, GENG Dai
Mechanics and Electronic Engineering College, China University of Petroleum, Betjing 102249, China

Abstract The cavitation associated with the formation, growth and the collapse of micro—bubbles leads to the generation of very high
pressures and temperatures locally, which can cause a series of physical and chemical reactions. The molecular link of hydrone in the
solution is broken by the energy released from the high pressures and temperatures in hydrodynamic cavitation, which would generate the
hydroxyl (+OH) radical. Therefore, the energy released in hydrodynamic cavitation can be used to enhance some chemical reaction, as a
new approach of energy utilization. In addition, the production of hydroxyl radical reflects the strength and effect of cavitation. The
influencing factors of +OH production of hydrodynamic cavitation are investigated in this paper in order to increase the production of -OH
and find the best cavitation reaction conditions. Multi—hole orifices are used as the reactor of hydrodynamic cavitation. Methylene Blue
(MB) is used as the catcher for hydroxyl radicals induced in hydrodynamic cavitation. An ultraviolet—visible spectrophotometer is used to
measure the amount of induced hydroxyl radicals. The relations between -OH production and MB solution strength, inlet pressure, solution
temperature, mixing velocity of oxygen are analyzed. The experimental results show that the experimental method mentioned above is an
efficient approach to quantitatively analyze the relationship between the production of +OH and the cavitation intensity or the cavitation
effect. The catching ratio to the +OH is basically constant under the condition that the MB solution strength is in the range of 16 to
19pmol/L for the ideal sensibility and accuracy of catching +OH. The production of +OH is the highest under the condition that the inlet
pressure is equal to 0.2MPa, the solution temperature is equal to 30°C and the mixing velocity of oxygen is equal to 45L/h. In addition,
under adequate structural parameters, the production <OH is approximately linearly related with the reaction time of cavitation. The
production of +OH can be raised through adjusting the inlet pressure, solution temperature, mixing velocity of oxygen, reaction time and
other macro—parameters, as in the optimal cavitation conditions.

Keywords cavitation; hydroxyl; orifice; methylene blue
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Fig. 1 Schematic diagram of experimental apparatus
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Fig. 2 Structural drawing of orifices
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Table 1 Structural parameters of orifice

iy LB AB/mm JEE/mm A EEH/mn? o« B

1 48 2.5 10 235.50 1.6 0.120
2 32 2.5 10 157.00 1.6 0.080
3 24 3 10 169.56 1.3 0.086
4 49 2.5 8 240.40 1.6 0.123
5 24 2.5 10 117.75 1.6 0.060
6 33 2 6 103.62 2.0 0.053

Ea AR kS EERERZIL B AL ERY FEAB ORI,
Note: a represents the ratio of total opening perimeter to total open area,
Bo represents the ratio of total area of opening to pipe cross —

sectional area.
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