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Abstract: Regarding to the technical problems of loose phosphogypsum hole wall collapse, dispersion of

phosphogypsum encountering water, calcium contamination of drilling fluid and difficulty in drilling trajectory control

during horizontal hole drilling in phosphogypsum formation, the research on drilling fluid technology was carried out

indoors with analysis of the requirements of horizontal hole drilling in phosphogypsum formation for the performance of

drilling fluid. The calcium-based film-forming environment-friendly drilling fluid was developed and successfully applied

to horizontal hole drilling at a depository of phosphogypsum tailings in Guizhou. Laboratory test and field application

results indicate that the system has good resistance to calcium intrusion, low filtration loss, and relatively stable

rheological properties. A relatively strong protective film can be formed on the core surface, which can effectively

prevent the hole wall collapse and protect core. In addition, the system consisting of non-toxic and biodegradable

materials has good environment protection performance.

Key words: calcium-based film-forming environment-friendly drilling fluid; phosphogypsum; horizontal hole drilling;

wire-line coring; coring quality

W B
E€¢WA:
E—1EE:
BIEEE:

SR

2022-04-13; #EE H#1:2022-06-21  DOI:10.12143/].2tgc.2023.01.008

[ % T A F TS0 DR S (0 B R o e W S R 5 AR B R (45 : 2018 YFC0603406)

2R L5 DU 1970 4R AR e G AR, 7= B A S ol L D O B R T R A B A B VY A T I N X el 1145
527024235@qq.com.

W =5, 2 R, 1964 4724, TE 5 9 TR, #8071 & oll, IR S BRI 7 TA b T i 36 I 27 B B 29 45, 13641250082@
139.com.

2RI W 5, AR IE R A M )2 P R B R R o e R 5 [T ] AR TR, 2023, 50(1) - 49-54.

LI Tianzhou, TAO Shixian, XIONG Zhengqiang. Development and application of calcium-based film-forming environment-friendly
drilling fluid for phosphogypsum formation[ J]. Drilling Engineering, 2023,50(1) :49-54.



50 iR TR

20234 1H

A R A 30 9 A R I A 7
T P AR Y AR B O, 3R B KR IR A
A K /08 OR 58 4 00 ik Y WA B B B9 R L L S
W, ROBPIALA (b — =B A R DR T 5t
M BE A R 5 (WA 3 ) K FLI 3R T H |, 25K
A LI , i 1 v f T Il A T G vh DR L FLBE Y
35 FLBE wh ik A% S5 1 2 BORMERE L S, B XS
W A1 B 15 G BOKP AL R IR R TS 2 I 3
PR BRI 55 B

1 BMIPEENEERBES SN
1.1 BRER S A2 A KT i 6 1 B 1) 52 i)

WA 8 A E R4 CaSO2H,0 . itk i 72
L, CaSO 2 AW AR vkl b . B CaSOL Y
VAR E AN A AR Rt — B Ca™ R DL e
TR AR AR . XOR T Ca™ B S M
A1 Na® & A8 B A ffe, o L% A0 R 45 52 A,
Ca™ By KALBE ST B Nat 5945 2, [N Ik Ca” 1 iE A
i 5 IOt A0 1) 22958 R B s IR B Ca™ iy tE A £
K Uk B 45 /D T A B AR, - B0k b B W B
i 4 3] 9 K AL RE 0SS L P CRE ) R RE L Ca®t
HYJE T RA YRS GE S 2%, BBk
Al U5 L 52 LA FHRCR o B, CaSO, 1 = A il
W2 LA AR

(1) TG AR CAS 5l A ) o 3 8 10 G B 8 3%
REAIR, 5 S0nh DRV 1 B 2 5 51 8 0 K BE A, X
i M 22 FL R ) o ik £ 3G R, B S L R D R
il 8 T A 45 L N

(2) 8 5 R A 9 o U RO B D0 g e 4 v
TR S AR 25 AR B FLIE T EE AR 22, 5 51 A
B Bl 5 40 0 BN FE O BE S5 I ™ L Y A0 B AT
P I T BT SRS R e R B At 3 it T
A

(3 1 e VR 11 08 2 o i 3 3 R, K K i A
Hb )2, 7 R e L RE RS E
1.2 fLEEG KEa

JFEA 2 v B B R 2 A R R A — R,
N iz A1 2 B S5 AR B R AR B E MR Y
FE A 8K 5y 43 WO A SRR B (DL IE 1) i T
FLEE G K Fa
1.3 FEASEOAY B A 8 b )2 St K T FL AR R M K

TR A B A T M b, SR AR R OO A T

'}Q

(a) KRN

(b) KB E
B1 BARFHELEKZENEHRE
Fig.1 State of phosphogypsum core before and after

immersion in water
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Table 1 Main agents of calcium-based film-forming environment-friendly drilling fluid and their functions
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Table 2 Comparison of immersion effect on phosphogypsum
cores between film-forming environment-friendly drilling

fluid with different dosage of GCM-B
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Table 3 Conventional properties of different calcium-based environment-friendly drilling fluid
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Table 4 Effect of different calcium sulfate adding amount on the conventional properties of calcium-based

film -forming environment-friendly drilling fluid
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Fig.2 State of phosphogypsum core before and after

immersion in different drilling fluid for 16h
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Fig.3 Core taken with calcium -based environment-friendly

flushing fluid and its surface shedding
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