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Laboratory Study on Drilling Fluid of Mosaic Agent-Membrane
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Abstract: In order to reduce the damage by drilling fluid to oil and gas formation during drilling, the
temporary plugging technology for reservoir is usually selected and the key is that temporary plugging par-
ticle size reasonably matches the pore throat. The matching is difficult to grasp.thus affecting the reservoir
protection. According to the drawback of traditional temporary plugging technology in application, the tech-
nology of mosaic agent-membrane agent synergistic interaction for reservoir protection was proposed. Mo-
saic agent XQ—-3 and membrane agent DL-7 for reservoir protection were developed and selected based on
the combination of traditional evaluation of drilling fluid and evaluation of sand core test piece. If both were
compounded, the temporary blocking rate was 99.6% and the slicing core permeability recovery was
99. 4%. Comparing with the traditional blocking technique,they were increased by 20. 6% and 15.3% re-
spectively,showing good synergistic interaction temporary blocking effect and stronger adaptability to dif-

ferent pores,which can be used as a new drilling fluid system for formation protection.
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Fig. 1 Effect of mosaic agent XQ-3 on drilling flu-

id performance
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Table 1 Experimental evaluation results of membrane agents
o5 Bl WAL 7 FMAE/(mPa » s) HPERE /(mPa » s) 1911/ Pa APL g /mL
1 e 6.0 3.5 2.5 21.2
2 FI+1. 0% DL-7 8.0 7.0 1.0 10. 2
3 I +2. 0% DL-T7 12.5 10.0 2.5 8.6
4 I +3. 0% DL-7 18.5 14.0 4.5 8.0
5 F+1.0%XT-2 11.0 8.0 3.0 12.8
6 FI 42, 0% XT-2 18.0 12.0 6.0 10. 4
7 FI 43, 0% XT-2 30.0 21.0 9.0 9.2
8 HIFE+1.0%HT-1 9.0 6.0 3.0 11.6
9 HI+2.0%HT-1 14.5 9.0 5.5 9.6
10 I +3. 0% HT-1 23.0 15.0 8.0 8.6
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Table 2 Experimental results of the drilling fluid formula and performance

Fos fid  Jr FMFE/ (mPa - s) MR/ (mPa » s) ) 41/ Pa API 3% /mL
1 i 6.0 3.5 2.5 21.2
2 HH+2.5% DL-7 15.0 12.0 3.0 8.4
3 FeW+0.5% XQ-3+2.0% DL-7 28.5 16.0 12.5 8.0
4 HeH+2. 5 XA G BRI ) 24.0 14.0 10. 0 9.2
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Table 3 Experimental results for the evaluation of blocking and recovery effect
Fos fid  Jr 15 YT B35 % /mD BEREHE. X 15 44 i ) /mm BBERIKE R, %
1 I 345. 8 43.5 5.2 61.7
2 HIK+2.5% DL-7 358. 6 93. 2 5.1 92. 6
3 I 40.5%XQ-3+2.0% DL-7 387. 4 99. 6 5.3 99. 4
4 FH+2. 5 VAL G R R 360. 2 82.6 5.2 86. 2
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Table 4 Experimental evaluation results of blocking effect

Foe TSR LB IER/ mD BIERTIER. N
1 125.5 98.4
2 234.5 99.1
3 387.4 99. 6
4 562. 6 97.2
5 868. 5 95. 6
6 1.065.0 92.0
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Table 5 Experimental evaluation results of temporary bloc-
king intensity
.. 5 YL T AR 1T 8 3B %/ mD
T msw/mD g5 wmPa 5o0MPa 5.0 MPa
1 168. 7 0. 067 0. 004 0
2 273.1 0. 085 0. 005 0. 002
3 348. 3 0. 095 0. 007 0. 002
4 413.5 0.125 0. 010 0. 005

N 5 T LLE L b IR R ) 3 KL A
B F R AR, UK R )ik 8 8.0 MPa i), %
OB ERELERETE YK R 8.0 MPa
B 2R W35 37 3R 9SSR B O, BRI B 384 OF A 2 31k
WL RIFEAR RIS 8 525 O LI i 8 37 2 /0 e R
% 8.0 MPa B9 E 11,

4 BRRCE O PO

4.1 "k E

T X AT WA Rl I o8 H WA 40

50 AR B A 7 S AN AL DB 2R A
B35 BRI ARG S BOR VAN 22 A 88 10 % AT
TRAE T 30 )2 5 51 5R 1 M2 L B 45 48 A2 Ak 3k 47
Brte 23 J 2 XE AR AR B9 PF H i R U Rk
SO A 0 B A 1 7 1 AR T IR — o ik
B o BTG 725 E W 23 BT A B AR v 4% Ak B R A AR
FHAILER 5 JC ¥ o 6 40 W7 b 500 %) 2 o0 25 4 B D8 TiC
P IR B PE | AL B 45 A 7 Al B AR T ZECR 5 X T D
D PR ISR L S RE A JC BT s AN G AR R A
HIEZE RIE AT AL . A B T — B A
VAR B9 F AN O7 12, BER A RS 0k e (N T
s O ) LR 2) 85 A Bk s B 8 R A UL T
3) FIAIOUL A 25 48 » DAL B 45 49 ol 08 28 Ak A 3 2k
P 2 05 A AR AR AT O A A . %07 Ik
AP T AL GEVE Y J7 I B AN A, LR AR AR
+ 0 i 5

ATHH

Hoh

(a) fF L

(b) HIEE
2w R &

Fig. 2 Sand core test piece structure
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Fig. 3 Modified evaluation device of filtrate loss
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Fig. 4 Surface structure of blank sand core test piece
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Table 6 Test results of drilling fluid filtration loss for different formula mL
ik kA / B &% FIK +3.0%CaCO;s BEI +3. 0 Y6 BB BEIE +0. 500 HER R FIH AT
40~60 19. 6 18. 6 7.8 11. 6 6.8
80~100 17.2 16. 2 5.8 9.4 5.6
100~120 13.2 12. 8 5.4 8.8 5.2
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Fig. 5 Surface condition of basic mud in sand core test piece



w F A

40~60H

80~100H

100~120H

6 BEFER IR REHER

Fig. 6 Surface condition of membrane agent in sand core test piece
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Fig. 7 Surface condition of mosaic agent in sand core test piece
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Fig. 8 Surface condition of complex agent in sand core test piece
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Table 7 Plug removal recovery value %
Wil hoRiAe/ H 7 Eausil Ryl
40~60 95.9 91.8 92.9
80~100 97.6 93.0 94.2
100~120 98.5 97.0 98.5
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Fig. 9 Effect of 80-100 mesh sand core test piece after reverse discharging
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