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drilling fluid in geological drilling
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Abstract: In the process of harmless treatment of waste geological drilling fluid, the waste solid after solid-liquid

separation contains a large amount of ground rock powder and fine sand with high water content, as well as a large

number of harmful substances such as organic matter, heavy metal ions. In view of the problems with solidification of

the waste solid phase in geological drilling, cement was selected as the main agent from three main curing agents:

P.0O42.5 ordinary portland cement, fly ash and lime; then the basic formula of the curing agent was determined by

orthogonal experiment as 25% P.042.5 ordinary portland cement + 2% PF-3 accelerator +3% RES-1 composite

early strength agent, and verified by range analysis. The adding amount of the proppant was also determined at 7%,

which can effectively increase the curing strength without increasing mixing difficulty. The curing agent formula was

field tested at YK11-2 well for waste drilling fluid treatment with the compressive strength of solidified body up to

1.41MPa, and the pollution index and heavy metal ions meeting the national secondary discharge standard, achieving

good treatment effect.
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Table 1 Pollutants of the solidified waste drilling fluid

By} H & i
pH{E 9.3
BOD/(mg-1L.™") 6270.44
COD/(mg-L™) 20990.5
BFY/(mg-L) 9693
£rimZE/ (mg-L™) 1.2
s /% 3000
AN/ (mg- L) 0.051
S/ (mg- L7 0.20
S/ (mg- 1LY —
S/ (mg- L7 2.39
MR/ (mg-L7™h) 0.03364
ST/ (mg- 17 0.18828
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Fig.1 Compressive strength of the solidified waste drilling

fluid after curing with different curing agents
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Fig.2 Samples of the solidified waste drilling fluid after curing with different curing agents
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Table 2 Orthogonal experiment data sheet of

£3 FAREZRFHERRE

Table 3 Average values and ranges for different factors MPa

the curing formula 53
; S A
e R i/ % A B C
KU PF-3HUE¥ER RES-1AIE A iR 1 1.94 2.2 2.24
1 15 1 1 2 2.23 2.27 2.19
2 15 2 2 3 2.54 2.25 2.28
3 15 3 3 K1 0.647 0.733 0.747
4 20 1 3 K2 0.743 0.757 0.730
5 20 2 1 K3 0.847 0.750 0.760
6 20 3 2 e R 0.200 0.024 0.030
7 25 1 2
8 25 2 3 AT LA S, 3 DR 28 0 T Ak AR e s i B 1Y) 52 e
9 25 3 1 KANHEF i A>C>B AR 2R e 8 B 52 e
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Fig.3 Solidified waste drilling fluids with different
curing formulations
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Fig.4 Compressive strength of the solidified material with

different curing formulations
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Fig.6 Effect of the proppant on compressive strength

of the solidified materials
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Fig.7 Samples after curing treatment
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Table 4 Test results of compressive strength of the solidi-

fied material
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Fig.5 Influence of different factors on compressive strength of the solidified material
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Table 5 Test results of the leached solution

of the solidified material

B 2 5 1 2 3
pH 18 7.8 8.2 7.9
R /A% 20 10 20
COD/(mg L") 132.45 93.54 115.96
BOD/(mg-L") 37.1 38.5 34.2
EFEY/(mg-1") 73.28 68.94 77.36
A2/ (mg- L) 0.05 0.07 0.05
AN/ (mg- L) 0.005 0.004 0.005
M/ (mg- L7 0.028 0.030 0.011
MG/ (mg- 1Y) — — —
A/ (mg- L7 0.0021 0.0025 0.0024
BoR/(mg-Lh) 0.001 0.00091 0.00098
AP/ (mg-LY) 0.0005 0.0004 0.0005
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Fig.8 Solid phase after solid-liquid separation
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Fig. 9 Samples of the solidified material

in field application
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Table 6 Test results of the leachedt solution of the solidi-

fied material

I H e b
pH i 8.13
BOD/(mg-L") 46.3
COD/(mg-L™) 80.2
BFY/(mg-L7) 19.5
AimZ/(mg-L) 0.11
R /A% 4
A/ (mg- L) -
S/ (mg-L) 0.23
S/ (mg-L) 0.0017
S/ (mg-L) 0.012
SR/ (mg-L) 0.00093
S/ (mg-1L7") 0.00005

JH I [ 70 1 A 7 152 53 61 AR B A% [ £ AR 470 s 5
Al 5 1.46 MPa, H 2 i 48 #5162 B K = 9 HE ik
P

(3) 3% [E A5 BE 77 7 B0 3 52 s g b O T 3%
U 3, [ AL 3 B 35 B 1.41 MPa, H 475 Qe 45 4
N 4 R B T W S A & B R Z R He ik
PR
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