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Research on environment-friendly high-temperature drilling fluid

for green exploration

FU Fan, TAO Shixian, LI Xiaodong
(Beijing Institute of Exploration Engineering » Beijing 100083, China)

Abstract: In view of green exploration requirements of national deep geological resources, difficulty in borehole wall
protection due to small annulus in extra-deep geological drilling in complex formation, and pollution from waste
drilling fluid, an environmentally-friendly high-temperature drilling fluid was developed using high temperature
crosslinking and protection technology. Tests showed that after rolling at 150°C . the drilling fluid had good
rheological properties, fluid loss reduction, shale expansion suppression, as well as easy degradation (BOD;/COD¢,
value of 21. 5%) and cost-effectiveness. It has broad application prospects in green exploration and geological drilling
where strict environmental protection requirements are exercised.
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Table 1  Test results of different environment-friendly thickeners

ALl RUKGEE/  SBMERE/  ZhIBLL/(Pa-  APIJEK

Qb F
Al E/C  (mPaes) (mPass) (mPa+s) ') 3/mL
25 70.0 21 2.33 24
90 69.0 21 2.29 24
GZNA
120 60. 0 17 2.53 89
150 52.0 13 3. 00 116
25 100. 0 48 1. 08 11
90 98.0 47 1. 09 12
GZNB
120 12.0 6 1. 00 28
150 11.0 6 0. 83 29
25 117.5 55 1. 14 10
90 115.0 60 0.92 12
GZNC
120 7.0 5 0. 40 19
150 5.5 5 0. 10 22
25 64.0 30 1.13 10
90 60. 0 30 1. 00 10
GZND
120 7.0 5 0. 40 59
150 6.0 4 0. 50 64
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Table 2 Test results of different environment-friendly

high-temperature stabilizers

W /el Zh¥a/  HTHP gk
AbF 7] R g/ R EE/ (Pa+ (mPa+ &/CmL-
(mPa+s) (mPa-s) s) 1] (30 min) 1]
e Jn 4k 51 11 6 0. 83 104
GHTS 57 39 0. 46 32
CGSJ 43 32 0. 32 42
GMS]J 42 32 0. 31 46
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Table 3 Test results of different environment-friendly inhibitors

1k FW APl HTHP g%  TUAHE
BRSO/ R/ K/ H/CmL » i K& A%
°C (mPa * s) mL (30 min) '] /%
25 136.5 8.0 83.9
90 111.0 8.0 20 83.6
CYZA
120 62.0 7.8 30 82.9
150 47.0 7.6 30 82.2
25 114.5 8.0 83.9
90 110. 0 8.0 10 84. 2
CYzZB
120 70.0 8.0 14 84. 2
150 58.5 7.0 26 84.9
25 92.5 7.6 80. 7
90 90.0 7.0 28 80.5
GPNH
120 12.0 7.0 34 80. 2
150 12.5 6.0 40 79. 8
25 129.0 7.6 81.7
90 126. 0 8.0 19 81.7
GBLQ
120 63.0 7.4 21 82.5
150 50. 0 7.2 28 83.1
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Table 4 Results of drilling fluid performance before and after high temperature aging

W oH PG B/ IR R/ FE L/ APT JE 2k / HTHP jg %/ pH 1o R e
) (mPa * s) (mPa + s) [(Pa+ (mPa-+s) '] mL CmL * (30 min) ') i1 R JE /mm
HIRKEAL 16 h 105. 5 60 0.76 6.8 10
150 ‘C#R 16 h 27.5 23 0. 20 6.0 14 9 0.1

MR A R FEL T 150 °C milk R S iz
VERATY IR AT WA 00 DA A i B e B R PE B
2.2 ph U 0 P RE BT f

TR YR T AT A R AN S Xk O A X i i
AR AR AR Bl ISR BEAT I, AR RS 2 fiK e R 50 3
K NP - 02 B i 50 2 K A, 250k T L
ARES I L o b e R I T 0 R

PR MK ik, TF 58 AH X2 K B AR e VR Bl [l g 2 0 4k
SR FH G TR T A A RER A AR LR
i - R

SEW T T 4 50 g 6~10 H A FEAREA
350 mL MR I ALEE T, AE 150 “C R 8 24 h,
WA B 7E 105 °C LT, 40l 40 H .20 HIfi&k
JEARE IR IR, R ILE S,



132 B TR CAH R4 8 TR

2020 4 4 A

RS MERTEMEEEEITMER

Table 5 Results of shale suppression performance

S AT FE BCR /%

; P/ % 20 H 10 H
FRARK 7.2 10.5
e 77 81.5 83. 4 85. 4
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Table 6 Cost calculation of environment-friendly

high-temperature drilling fluid

AhERF] OfnEE/ (kg m ) B /OG- kg ) AH/OC s m )

GZNB 5~10 16 80~160
GLAD 10~20 12 120~240
GSTP 20~30 8 160~240
CYZB 3~5 14 42~70
GHPS 10 7 70

At 472~1780
4 #ip
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