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Optimization and evaluation of six film-forming plugging agents

by laboratory test
WANG Jianwei
(Mudanjiang Natural Resources Survey Center, China Geological Survey, Mudanjiang Heilongjiang 157021, China)

Abstract: In order to better serve deep drilling engineering and accurately understand the plugging performance of the
drilling fluid, six film-forming plugging agents were optimized and evaluated by sand bed test, API static water loss
test, rheological property test and temperature resistance test in different drilling fluid systems. The results showed that
27 and 47 film-forming plugging agents had the best plugging performance among the six film-forming plugging agents,
and the optimal dosage of them in the basic drilling fluid was 2% .The drilling fluid added with 27 and 47 plugging agents
at 100°C had better temperature resistance. The bentonite content and the additive are two important factors affecting
the plugging performance of the drilling fluid: the higher the bentonite content, the better the plugging performance of
the drilling fluid, and the plugging performance of the drilling fluid can be improved by adding polymer and the filtrate
reducer. Sand bed experiment is an important basis to evaluate the plugging performance of the drilling fluid.
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Fig.1 Sand bed test results of the basic drilling fluid
after adding 2% plugging agent

2.2 R A A A I AS TR] oA e 0 4 Ak R
W5 0 6 %) S 3 500 LAAS [ o o A B 0
HEATHD IR 5206, WA AR B A A R . LB 25 R (3R 1 AR
3)FM YLK B INA 0% ~2% 1 25 F1 45 HH 3%
FEF, wh PR W 30 min f0 PR AR A 12k B 3t B 550 38 Jin 1t ek
N 25 R 4 B A N > 206 B e 30
min B0 R A2 A Sk B 5 58 700 38 i B, BB 245 4
5 RS B R AR S B e il 296 .
2.3 ILEEHEFIIE S A XC B Y e b i %



A8 3

FAEA N S 0 Y 5 N SRR Ak S T 75

DAPIJER 5 (7. 5min X 2)

APTEZR & /ml,

B R+ BRI RS SR R R

%15 2%2°%5 235 2%45 2%55 2%6 5
2 ERBPMAN2%HEFEAPIIRAELHER
Fig.2 Results of API filtration rate of the basic

drilling fluid after adding 2% plugging agent
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Table 1 Sand bed test results of the basic drilling fluid af-

ter adding different amount of the optimized plugging agent

N 7.5 min P IR 30 min B IR WP IRUER
gy T
FAR/em FAE/em  H/mL
Er3 4 10.70 12.90 0
R +1%2% 6.80 9.00 0
B +2%2% 5.10 7.00 0
A +3%2 % 5.20 7.20 0
A +1%4 5 7.40 9.30 0
M 4-2%4 % 5.20 7.10 0
HA 30045 5.10 8.30 0
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Fig.3 Variation curve of sand bed invasion of the basic
drilling fluid 30 minutes after adding different amount

of the optimized plugging agent
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Fig.4 Sand bed test results of the drilling fluid with

XC polymer after adding the optimal plugging agent
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Fig.5 Results of API filtration rate of the drilling fluid

with XC polymer after adding the optimal plugging agent
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Table 2 Effect of the optimal plugging agent on the prop-

erties of the basic drilling fluid at normal temperature
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Table 4 Effect of the optimal plugging agent on the prop-
erties of the basic drilling fluid at 100°C high temperature

T AV/ PV/ YP/ o AV/ PV/ YP/
(mPass) (mPass) Pa (mPass) (mPars) Pa

53 4.00 3.50 0.51 I+ 2%2 5 () 3.25 2.50 0.77
HEH1%25 3.75 3.00 0.77 A +2%25CGR)E) 3.00 3.5 0.51
I +2%2 % 3.25 2.50 0.77 Fed+2% 45 GEM) 8.00 4.50 3.58
I +3%2% 4.00 2.50 1.53 W +2%4 5 (FER) 6.25 4.00 2.30
I H1%4 %5 7.00 4.50 2.56 TS24 100 “CHUR 16 .
I 42%45 8.00 4.50 3.58
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Table 3 Effect of the optimal plugging agents on
the properties of the drilling fluid with

XC polymer at normal temperature

AV/ PV/ YP/

MR IR L
(mPars) (mPass) Pa

T XC AW ik 15.25 6.50 8.94
FXCREWMBER+1%2 15.75 8.50  7.41
TXCREW MR +2%2" 16.50 9.00 7.67
EXCREY R +3%25 17.00 9.00 8.18
FXCREW MW +1%45 16.75 9.50 7.41
FXCREW MW +2%45 18.50 12.00  6.64
T XCREW R +3%4 5 20.00 12.00  8.18
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Table 5 Effect of the optimal plugging agent on the
properties of the polymer drilling fluid with XC at
100°C high temperature

AV/ PV/ YP/
(mPass) (mPass) Pa
TXCREW MW +2%2% G&ER7) 16.50  9.00 7.67
TXCRAEY MK +2%25 (&EIF) 1525 850 6.90
T XCREGW MR +2%4 5 GRHI) 18.50 12.00 6.64
TXCEEYWIRK +2%45(&)F) 17.00 10.50 6.64
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Fig.6 Sand bed test results of 6% bentonite drilling
fluid added with the plugging agent
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