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(57) Abstract: An in-situ emulsification process description and characterization apparatus, method and system, which belong to the
fields of oilfield chemistry and colloidal interfaces. The apparatus comprises: an injection apparatus; a micro-fluidic chip (5), which has
an injection port and an outflow port, wherein a visible micro-channel structure is formed between the injection port and the outflow
port, and the micro-channel structure matches a channel structure of a slabbed core; an effluent collector (10), which is in communication
with the outflow port; a thermostatic heater (6), which is arranged at the bottom of the micro-fluidic chip (5); a fluorescence microscope
(9), which is arranged above the micro-fluidic chip (5); an emulsification identification unit, which is in communication with the
fluorescence microscope (9); an emulsification analysis unit (7), which is in communication with the emulsification identification unit
(8); a first pressure sensor (3), which is arranged on a sample feeding pipe; and a second pressure sensor (4), which is arranged on a
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sample discharging pipe. By means of the apparatus, visualization research can be performed on an in-situ emulsification process, the
influence of each process variable on in-situ emulsification can be explored, and quantitative analysis can be performed on effluent,
thereby facilitating an increase in the recovery ratio.
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