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Abstract: Compared with the traditional drilling technology, air reverse circulation drilling has the advantages of low
cost, fast drilling speed, low site requirements, reliable and non-pollution samples. Because it takes compressed air as
the main circulating medium, it is easy to cause blockage when meets water and ice. Therefore, it has been a difficult
problem to be applied in the ultra-high altitude area with complex environment such as thin air, thick permafrost and
abundant groundwater. In order to verify the feasibility of air reverse circulation drilling technology applied in the
complex environment, based on the air reverse circulation drilling project of Julong copper mine in the Tibet
autonomous region, this paper has successfully developed a complete set of construction technology to overcome
complex environmental factors through the selection of high-power equipment, the improvement of waterproof
technology and the application of anti-freezing materials. As a result, its comprehensive efficiency is similar to that of
the plain area, and the air reverse circulation drilling technology can be applied to the ultra-high altitude area is proved.
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Fig.1 Schematic diagram of borehole structure
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Table 1 Comparison of drilling conditions before and after taking action
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Fig.2 Ice in the drill pipe joint
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Table 2 Statistical results of normal sample compared

with the sample mixed with ethylene glycol solution

Fedhgns BRI /m RE&A L W/ %
30-1 30 = 1.12
30-2 30 JE 1.12
31-1 31 i 1.13
31-2 31 b 1.13
32-1 32 i 1.13
32-2 32 = 1.13
33-1 33 i 1.13
33-2 33 = 1.13
34-1 34 = 1.13
34-2 34 JE 1.13
35-1 35 i 1.07
35-2 35 2= 1.07
36-1 36 7r[1: 1.07
36-2 36 = 1.07
37-1 37 i 1.07
37-2 37 = 1.07
38-1 38 i 1.08
38-2 38 = 1.08
39-1 39 i 1.08
39-2 39 b 1.08
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Table 3 Comparison of freezing conditions with different concentration of ethylene glycol solution in drilling

OB/ Yo i fLogm METFL/m L TEEBE AR/ HRERE/m REFEORE RS IR
FZK5-702 72.00 15 21/45 1 2
20 FZK5-703 103.00 21 30/52/71 2 3
10 FZK5-704 92.00 18 37/69 1 2
FZK5-705 77.00 15 51 / 1
FZK5-706 74.10 15 / / 0
o0 FZK5-707 75.00 15 / / 0
FZK5-708 106.20 21 / / 0
60 FZK5-709 110.20 22 / / 0
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