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Research and Application of Anti-Sloughing Drilling Fluid of Poly Aluminum-Amine Salt

Ma Chao' , Zhao Lin' ,Song Yuansen®
(1. College of Petroleum Engineering, Yangtze University, Wuhan, Hubei, 430100, China; 2. CNPC
Great Wall Drilling Company, Panjin, Liaoning, 124010, China)

Abstract: To solve the problem of soft mudstone and hard brittle shale formation collapse in Yitong,
Da’an blocks,Jilin Oilfield, polyamine salt and poly aluminum salt were compounded to give full play to
their synergy effect in enhancing the inhibition anti-collapse performance of drilling fluid. According to the
practice of soft rock and hard brittle shale formations drilling in Jilin Oilfield,the other additives and their
dosage were optimized through experiments,ultimately the poly aluminum amine salt drilling fluid formula
with strong inhibition was obtained: 2. 0% sodium base bentonite+2. 0% blocking agent poly aluminum
salt PAC-143. 0% HPA inhibitors poly amine salt+1. 0% fluid loss agent SMP-14-1. 5% fluid loss agent
APC-026+42. 0% inhibitors sulfonated asphalt-+the pH regulator NaOH. Performance evaluation showed
that:strong water-sensitive shale recovery was 75% ,and swelling rate was 17. 4% in poly aluminum amine
salt anti-collapse drilling fluid;and the drilling fluid could tolerate 15% NaCl and 1% CaCl,,temperature
up to 150 C. Field application results showed that:the poly aluminum amine salts drilling fluid had strong
inhibition and blocking ability and could effectively prevent the wellbore collapse when drilling through
shale formation, which solve sloughing,drill string sticking,and slacking due to wellbore collapse in shale
formation drilling in the region.

Key words: anti-sloughing drilling fluid; mud stone;hole caving;inhibitor;filtrate reducer;Jilin Oilfield
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Table 1 Results of clay mineral analysis of Sheling Formation in Well Yi 68

N o I \
sn AE/m LA % P/ 52 &L A S, AT A B B2 R 1

Ft o % X Y % X Y % %

1 2 068 44. 00 13 5.72 15 6. 60 72 31.68 15

2 2 068 37.66 10 3.77 13 4. 90 77 29. 00 15

3 2 068 45. 34 14 6. 35 17 7.71 69 31.28 10

4 2 068 40.01 14 5. 60 16 6. 40 70 28.01 10

5 2017 40. 66 48 19.52 37 15. 04 15 6. 10 10

6 2017 36.43 38 13. 84 40 14.57 22 8.01 10

7 2017 31.16 10 3.12 16 4.99 74 23.06 15

8 2017 33.76 23 7.77 14 4.73 63 21. 27 10

1 fRo8 FEOTHABFERAE
Fig. 1 Scanning electron micrographs of

core plane in Well Yi 68

2 fFe8 HELIHEERERME

Fig. 2  Scanning electron micrographs of

core section in Well Yi 68
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Table 2 Results of drill cutting recovery rate

o A BCR, % o B ECR, %
VR & VRN K
—K e/ g —K —K
55.6 18.3 2. 0% B EL PAC-1 +1. 5% B Itk HPA 76.3 72.8
2. 0% AL PAC-1 73.8 70. 2 2. 0% B Eh PAC-1 +1. 5 % Bk ULT 79.1 74.6
2. 0% BEREHPAC-2 66.7 66. 8 2. 0% B4R PAC-1 +1. 5% B etk UHIB 75.2 70. 0
2. 00 SR RN 50. 5 40. 5 2. 0% B PAC-1 +3. 0% B ek HPA 87. 6 85.2
2.0 % B R4 58.9 42.3 2. 0% B4R PAC-1 +3. 0% R IEE: ULT 87.9 86. 2
2. 0% G R4S 4 53. 4 41.7 2. 0% WAL PAC-1 +3. 0% e dh UHIB 78. 2 74.0
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Table 3 Results of shale swelling
PR ORIRLN FO VIR R E /mm JZ Bk 2 / mm k%, %
WK 5. 254 1. 603 30.5
e +2. 0% B EL PAC-1 +3. 0% B etk HPA 5.378 0. 120 2.2
Fedt 2. 0% B AL PAC-1 +3. 0% B ek ULT 5.238 0.126 2.4
W 42, 0% REEE PAC-1 +3. 0% R UHIB 5.238 0.126 2.4
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Fig. 3 Expansion of cuttings in three Kinds of drilling

fluids at different times
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Fig. 5 Cuttings after hot rolling in poly aluminum-amine

salts drilling fluid and water
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Table 4 Apparent viscosity and API filtration of poly alumi-
num-amine salt anti-sloughing drilling fluid at dif-

ferent temperatures

B/ C FUFEEL/mPa + s APT 8K i /mL
25 33.5 3.3
80 32.0 3.4
100 30.5 3.6
120 30.0 3.8
140 29.0 3.7
150 27.0 3.9

7 3R B i 8 1 58 Al P AR [ 4 A9 NaCl
I CaCly , P ALRT I 19 R RG AT APT 82k 4
DAV TR 75 ek e 45 R L3 5
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Table 5 Results of salt resistance test of poly aluminum-amine salt anti-sloughing drilling fluid

NaCl FEEE /mPa « s API 82K & /mL CaCl, FWMFE /mPa s APT JEK & /mL
hgk %% Z ki ZIR ZAL i ZIE ht . % LA 2R ZALRT EIR

0 33.5 33.5 3.0 3.3 0 33.5 30.5 3.0 3.2

5 31.5 31.5 3.2 3.6 0.5 28.0 22.5 3.6 3.8

8 30.0 30.0 3.5 4.0 1. 0 26.0 20.0 4.8 5.2

10 30.0 30.0 3.8 4.2 3.0 17.0 10.0 5.6 7.0

15 32.5 32.5 4.0 5.0 5.0 8.0 9.0 5.6 7.9

MR 5 AT LLE . R AR R B B A T W BE
NaCl it B34 0, & AL AT 5 26 W ZH B2 AR LR K, A&
SREALIG APL 8K 8 32 M7 1 K0 e B B3 88
JEF R (25~35 mPa « s), FHZ A T NaCl 15
YL BE B Bl CaCl, N B3 K224 HT G 1Y
FWLFE L FEAR, APT 2K 71, 24 CaCly it 8 i
LOYomt  HPEREC N RV R A TR ER . X2
K] Sy 5 8 e 6 B B 8 RV Th A AR 3 5 85 B8 T 25 5
BEWS UL T 2R

3 BN H

3.1 MR

R M B 38 B ST I A S AR T L R
B R F HL T AR T A L B Y DX e s X
14 CUOHHEAT T O S B A B o R B AR A, oK H
S L 0 R R B 25 O TR B T Sk 2 X B B
DX IO 2R 0 M 8 77 483 B8 8 RIS A B e i e v
LA Bl T kR

3.2 MGEFRLIBERE

1) TEEN 2 5y 35 Hb J2 B AR 5 3R 48 4 ) R R
KT 1.5% BB i AL T 2. 0%, LA 58 5 4
b A1 e 25 1 K AR S G A IR 4 AR B4 5 B AR AN
FEVB 0 7 BE A LR K T i ik R BE DL Sk A
7R R TR 28 K AR K

2) EE A 5y b5 12 H . F R E K R SMP-1
APC-026K 5 H 1) APT 382k &% = /M T 3 mL,
AR R ST A, 0 SR A A U K AR B B S SE K K Ak
A L At TR

3) VA )Z R ST B E S Y O BEAT 6 A
O R R R AR T PR R R B TR
JEHE R 0. 02 kg/L DLV fii 2 1R 77 5 Bl b M A 4 K
Ve E AT R . O MUK R B i s A
BN .

3.3 MAZEREN

P8 X HOJGHR A 59 DB 4l it TxfE B AR
R ZH I BUF T BORE . AR R A B G A 8 0T K



© 60 - e Rl 4k

1®

£ 2014 % 1 A

A
P

USRI S, I B s B B T, AR R B, b
PSR HE R4 AR B AL R A RN A
BH % [n) RN 2 AE . R T 0 400 R W T 5 ) 1
FE B WAl df 1 A R HR L R B [ o el 1 s 7 B
A58 K 5[] o Al SH YR 05 T %85 8 MR I, A B P 1687 b 23
1. DL FH BRI R B 59 B R WS DAL n) A ) A
P, A B R 45 R AR R AR, R
REAFNUR] A A . N AR R B
A IR D 59-14-10 1 5 o B FIZ S, I T A 4B I
FH59-14-17HAH bk, Ab PR Bt 19 s [ 46 45 90 %6
SR BRY KEH 29. 0% RFEE 14. 4%,

4 % 8

1) ek 55 5 40 8 52 BE nT LA SE 70 K 4% P [R] %
IO o i — 2 41 8 Bl VR ) 7 5 0 P RE

2) SRR £ B7 55 Al R BH S T IR A I O
TR L, 300 1 0 B 3% B8 0 S5, PERE AR E . H o)
T4Edr

3) SRR MR By 5 B O VBB Ak b 5 AR
R 22 A5 X R AR A 1 G P 0 i J2= 3338 1) 1) AL

4) PR 3R R R B 4 B O RO AR E L A I T
I T I 5 2 A% 2 4 2 I 0 b i & i ON T
2%),Ca’" Ml Mg® [ BT - B S 104,

2 £ x #

References

C1] sRUEAS, 22 KU, BEAR B L 55 37 20 5 410 o e B 48l Y 5 A 1
FELI]. B S 56 P, 2011,28(1) - 14-17.
Zhang Hongwei, Zuo Fengjiang, Jia Dongmin, et al. Research
on new high inhibition amino drilling fluid[J]. Drilling Fluid &
Completion Fluid,2011,28(1):14-17.

(2] BhUBE, BRIEAS , B 4k 22, 45, TR e /K Ik il 1 W04 Mk 592 8 9T A
(1. k24,2010, 27(2) : 119-123.
Zhong Hanyi, Qiu Zhengsong, Huang Weian,et al. Experimen-
tal evaluation on polyamine water-based drilling fluid[]J]. Oil-
field Chemistry,2010,27(2):119-123.

(3] EBZE Wb, 1 e, BH UHIB S8 $] M550 0= N
WEELT]. AT MR SR 24, 2009, 31(1) : 80-83.
Wang Changjun, Xu Mingbiao, Miao Hailong. Experimental
study on polyamine high inhibitive (UHIB) drilling fluid[ ] ].
Journal of Oil and Gas Technology,2009,31(1):80-83.

Cad ks, e ARTL, A5, B0 B R e 4l T WAE AR 7 4 o U 5 B 09 1r
LD A e B AR, 2012.,40€6) :33-37.
Zhang Yu, Zhang Guo., Xu Jiang, et al. Application of novel

(6]

7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

polyamine drilling fluid in mudstone section of Well Duhu 4
[J]. Petroleum Drilling Techniques,2012,40(6) :33-37.
PR BRIE A, B A2 A e IS BT 410 o R0 AR T Y e
(1. Al AR ,2010,38(1) : 104-108.
Zhong Hanyi, Qiu Zhengsong, Huang Weian, et al. Develop-
ment and features of amine shale inhibitors[]]. Petroleum
Drilling Techniques,2010,38(1):104-108.
FART-, 7L PR ST, S I 0 7R 7 I At X 6
(I &5 w55 M . 2011, 28(3) : 35-38.
Wang Peiping, Wang Liya. Shen Jianwen, et al. Application of
amine inhibiter in Linpan Block[J]. Drilling Fluid & Comple-
tion Fluid,2011,28(3) :35-38.
AT VFUIbR. SR B I Y7 99 ¥ G AL 26-1-1 JF A RE T[T ).
A RIR T F M. 2011,33(9) : 119-122.
Yu Kezhi, Xu Mingbiao. Application of polyamine drilling fluid
in Liuhua 26-1-1 Well[J]. Journal of Oil and Gas Technology,
2011,33(9):119-122.
EA A B8 e T K B B R R g S T . SRR S o2
FH 52008 ,25(4) : 23-25.
Wang Shuyong. The studies and application of water base drill-
ing fluids treated with aluminum and amine compounds[]].
Drilling Fluid & Completion Fluid,2008,25(4) ;23-25.
Amorim C L. G, Lopes R T,Barros R C,et al. Effect of clay-water-
interactions on clay swelling by X-ray diffraction[ J]. Nuclear In-
struments and Methods in Physics Research Section A: Accelera-
tors, Spectrometers, Detectors and Associated Equipment,2007,580
(1):768-770.
Christidis G E,Blum A E,Eberl D D. Influence of layer charge
and charge distribution of smectites on the flow behaviour and
swelling of bentonites[]J]. Applied Clay Science, 2006,34 (1/
4):125-138.
SY/T 6335—1997
SY/T 6335—1997
shale inhibitor[ S].
SY/T 5613—2000
SY/T 5613—2000

B WORT DU AR R P4 O vk LS.

Evaluation procedure of drilling fluids

TR T AL P RE i O S .

Methods for testing shale physics and
chemistry properties[ S].

Orville W, Li-Jein L. Cationic polymer mud solves gumbo
problems in North Sea[]]. Oil and Gas Journal, 1992, 90
(28):53-57.

XK B IE A, A 5 8, 45 TR K 3R i v A 1 B0 3 ik o B 9
(1] A A B R L2013, 41(3) - 35-39.

Zhao Xin, Qiu Zhengsong, Shi Bingzhong., et al. Experimental
study on high performance polyamine drilling fluid for deep-
water drilling[J]. Petroleum Drilling Techniques, 2013, 41
(3):35-39.

ki BRI IR TE 103 -1THEF S BT LI ], A a4 52
A ,2013,41(2) :59-64.

Zhang Hao. Application of aluminum-amine drilling fluid in
Well Xia 103-1HF[J]. Petroleum Drilling Techniques, 2013,
41(2) :59-64.

(i xILE]



