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Experimental study of manganese nodules pump in deep-sea mining
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Beijing 100081, China)

Abstract: Manganese nodules pump is the key equipment of deep ocean mining system. In order to study the working performance of
the pump, a pump slurry performance test system, which is 30 m high with 204 mm diameter and can provide 2.5 MPa maximum pipe
resistance, was constructed in the laboratory. Working characteristics of the pump with different particle sizes of simulation nodules
were tested. The results show that the designed manganese nodules pump basically reaches the expected goals. Blockage causes for the
particle size of d<<50 mm in reflux test are analysed. The problems of the annular grid runner section and pump flow channel for the
manganese nodules pump are discussed preliminarily, thus providing the basis for the design of the pilot multistage manganese nodules
pump.
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Fig. 1 Pump performance test system
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Tab. 1 Nodule particle sizes in the test

$4%/ mm 50~40 40~30 30~20 20~10 <10
<50 mm KK 7.5 14.3 31.7 34.5 12.0
<40 mm % 14.5 30.2 39.8 15.5
<30 mm X% 33.4 45.7 20.9
<20 mm {5 31.5 68.5
<10 mm A% 100.0
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Fig. 4 Relation curve of power and flow rate (d<10 mm,
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Tab. 2 Test results of pump operating point
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2 <40 420 8 70.7 206.1 42.5
3 <30 420 8 72.1 196.9 45.5
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Fig. 7 Nodules in pump flow channel

Fig. 6 Relation curve of pump speed and water flow rate
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