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Abstract

To satisfy the demands of low-cost and high-performance well killing operations in oil and gas fields,
a low-cost balanced well Killing fluid was taken as the research subject. Systematic performance
evaluations including core permeability and fluid loss were carried out, and the influences of key
factors such as fluid density, temperature, bentonite type and thickener category were investigated.
The experimental results reveal that the core permeability damage rate of the well killing fluid
ranges from 1.56% to 14.73%, with fluid loss controlled between 7.0 mL and 51.0 mL, demonstrat-
ing good comprehensive performance with a significant cost advantage over conventional zinc-salt
weighted systems. Increasing fluid density aggravates core permeability damage, while tempera-
ture exerts a nonlinear regulating effect on fluid loss. The optimized formulation achieves a maxi-
mum dynamic-plastic viscosity ratio of 1.61 with an adjustable density range of 1.5~1.7 g/cm3, and
exhibits favorable shear thinning property, suspension stability and reservoir protection capacity.
This study provides experimental support for formula optimization and field application of low-
cost balanced well killing fluids.
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Figure 1. Rheological test results of different single-agent suspending agent systems (XSJ suspending agent on the left, GN
suspending agent on the right)
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Figure 2. Sieve passing behavior of the formulation

E 2. BAdim@EdER

Table 1. Test results of optimal rheological properties for thickener compounding systems

1. PEURERFRRNREEEMNAER

ikl g AV/(mPa's) PV/(mPa-s) YP/Pa YP/PV

0.4%JUK +0.01%F b 2.5 1.9 0.6 0.32
0.4%JTEE + 0.04% i Rb 14.3 7.6 6.7 0.88
0.4%JT + 0.045%H b 14.5 9.6 49 0.51
0.5% /R + 0.05%HHHb 5.1 3.4 1.7 0.49
0.5%JTUIR + 0.055% b 16.5 8.2 8.3 1.01
0.5%JI + 0.1%H > 11.0 5.1 5.9 1.16
0.3% XSJ &iF5 + 0.1%JRK 21.2 9.7 11.5 1.19
0.3%GN Z7FH] +0.1%/RAA 15.3 59 8.9 1.56
0.3% XSJ BIFH +0.1%XN =277 229 8.9 14.0 1.57
0.3%GN I +0.1%XN £ iF 57 21.4 9.1 12.3 1.35
0.3%GN Z7F5 +0.05% XSJ =175 13.5 7.0 6.5 0.93
0.3%GN EIFH] +0.1% XST B IF7) 11.8 4.5 7.3 1.61
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TR 0.05%Z B HRTE A 0.4%, PIMEIEEFIR AR IFRVRG 2 SRS L THES, Tsh %8 bWZRIL H 56
PO T R TP AR AR ISR T 0.3%0, BEE T REVIREER N, A ZR W 758 A )
MEAERLZEG 5%, 2B PARGHZB D TR, s HRES T & 0.3%)5, KRCEESEER
JE = YEPPRG Y, ZE KR TR E . TR - IR A RN R AR B 15 TR 7 7 e 2
T RRBCA A Ik BE , I 2SS RAE BT UIVE I T S W R HAN AT, DRI B 28 L s sh ok HLish B R TR e 52
IR . MHLEZ T, XST Al GN BUEER T & MR &1, i 7HER Btk 4 & A S AT )
PRPIREE K, BTV e a5 R Tk, HifR v AR, X2 el B b B v T IR AR R A N AE S AL 0.4%
JET GN B FIE RIS 1.47, REAEARBY VIR IR AL (FH U1 /7 U AR A R
[F IR 7E R BT VT R R RMIRHIR BN /1, AR T B SRR k. EHmHRARE MRS T Bk &, #
BRI E BE R

IONEFEMME R E WA RE T, AR V1M R, B/ NEERTY, 2 W R E R 2
BHEC T PRIV VE RERZ WA /D, T SEBLES FE RS R N GUALAS AN, A SRR UURG B K IR 3R T,

DOI: 10.12677/jogt.2026.483054 503 Frm RIS AR


https://doi.org/10.12677/jogt.2026.483054

BEE 45

ZNIELL R ZIRAL, SRR TR R B BRI, o0 i AR R A — e s LR
AR RN EWAE, R REREEEHE D 5ETE, SRR NE 1.7 glom®, i A2 i ISR 9 I A
MR &3 R GRS EMRL I, 45 RRIIZIC 5 I HRAT R s g, HiE —B

I 15 A~ 2 T ] AT S i 0 e

Figure 3. Flow velocity measurement diagram of thickener
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Table 2. Effects of weighting agents on rheological properties and density of kill fluids

2. MEFEHRRE MRS EERFMN

PTG GERET: 7K+ 0.8%ZE M + 0.1% R HE7)  AV/(mPass) PV/(mPa-s) YP/Pa YP/PV
0.3%XST BIF7H + 0.1%GN E7F57 14.0 6.0 8.0 1.33
0.25%XST EIF7] + 0.08%XN EIF-7) 14.0 6.0 8.0 1.33
0.2%XST BIFH +0.07%GN 25 + 31.95%5 4045 21.0 15.0 6.0 0.40
0.16%XST ZIF7 + 0.06%GN EIFH] + 44.35%5 L5 49.0 38.0 11.0 0.29

0.15%XST BIF5 + 0.05%GN £IF7] + 11.26% % EE N
A+ 39350 AL T 75.3 60.5 14.8 0.24
0.4%GN BiFH] + 11.26% % EMER] + 44.35%FH 045 12.1 4.9 7.2 1.47
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Table 3. Evaluation results of core permeability damage for different kill fluids

3. FREFRE LS ERREFNE

pl(g/cm?) HEEIC JR U151 2 /mD 5E FBIEHE /mD BIERTERY%
1.5 0 1.17 1.09 6.40
1.55 0 1.11 0.99 11.18
1.6 0 0.87 0.83 4.86
1.65 0 0.88 0.78 11.16
1.7 0 0.80 0.72 10.51
1.5 20 1.50 1.28 14.44
1.55 20 1.33 1.19 10.98
1.6 20 1.35 1.15 14.73
1.65 20 1.12 1.08 3.10
1.7 20 1.04 0.98 5.67
1.5 60 1.43 1.34 5.97
1.55 60 1.29 1.23 5.09
1.6 60 1.29 1.18 8.87
1.65 60 1.23 1.14 7.51
1.7 60 1.12 1.02 9.19
1.5 70 1.56 1.38 11.31
1.55 70 1.32 1.25 5.26
1.6 70 1.33 1.22 8.38
1.65 70 1.22 1.20 1.56
1.7 70 1.09 1.06 2.97

3.3. BTN

4 4 NIRRT R RAE 0C~60°CYa N, JEREMIMALE R, LARYIIHLIER BRI 7.0mL, &
N 51.0 mL, JERE RN E A S A RIRC B, R SEELE R B A R SRR R R R B
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Table 4. Evaluation results of filtration property of kill fluids under different working conditions

4. PRI TEHRIERMITNLGER

pl(g/em?) WEEIC FL/mL
1.5 0 34.0
1.55 0 33.0
1.6 0 26.0
1.65 0 28.0
1.7 0 18.0
1.5 10 36.0
1.55 10 48.0
1.6 10 16.4
1.65 10 9.6
1.7 10 51.0
1.5 20 9.2
1.55 20 7.0
1.6 20 7.0
1.65 20 15.0
1.7 20 12.0
1.5 60 30.4
1.55 60 24.0
1.6 60 11.0
1.65 60 20.0
1.7 60 17.0
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