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Abstract

When conventional water-based drilling fluid encounters shale formation rich in clay minerals, it
is easy to cause mud formation and wellbore instability due to hydration and expansion of shale.
JXA-1, a kind of amphiphilic organic cationic amide polymer, is a shale inhibitor for drilling fluid.
It has been proved that JXA-1 has good inhibition performance, salt resistance and calcium re-
sistance. The addition of JXA-1 reduces the linear expansion rate of the core, and the compatibility
of jxa-1 with water-based drilling fluid is good. The successful application of JXA-1 in two wells is
introduced, which provides a new inhibitor for drilling of shale gas water-based drilling fluid.
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IR RIRP= WA S AR 70 LRI SR R I [10] . S RIS AT IR S0 700 A7 K
BRI, ERRESCIUREN A H i 2 A £ .

ASCPPA I BRI T —FhoK IR H U Ve DU 01 IXA-L, AZAMI 7 A AR SR 1%
BE, BEEIIE] S UL RE CRFFRSE, FIGEY, RARAIE TR, BAH N AN E.

8 R R o o BAME
@&k MO HO.  (HO e R.p AR
\ 3+ 2 ;,M

ffffffffffffffffffffffffffff NH conkz_ conn TWBIRISEIRIE
EEVS H:0 H:O R#CEFH28H - — = —
____________________________ BRENRSERE _
Ak #H;Q? ) (HO) SERORKE Wt (BB BmR _
STRIIXA-LATBLRH, R, HFRREEANSBETH -
AREABLTNARE, RHEBRRREA L, TRENTLS REATFRY KA1 F B S AT,
WA, RERESEMLARAL, FREFHL, Mk ENt BE) BREATRRKRRE
BHEBERBHOKAAT, FURASHR, RARERELRD LB KBARLEE, MR
BE(d001), HBAFAEESHARODRERILEERST, M SEKER.
IFFLTHRAKUREKL.
_ _ _ RKXBRE
NHa+ '\@) NHa+ \”EO/ CONHz
R R R Wt (BB) B

CONHz ‘\H_‘,q/‘ CONHz \H_‘ﬂ/ NHs+

Figure 1. JXA-1 mechanism of action
B 1. IXA-1 {ERHLEEE
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2. EFHBRRTA NI IXA-1 B1ERHIE

e 1, IXA-L B—MAR S FEMAHHE T RB IR ESDNE G, BAMECEM. KK)4.
5> TR R AR FL R PRI PH 257 B3N, B AERS L2 RIBLIE R K KO TREDFIA
LRI 5 2 AR M, AR B LR TE RS L3RI, MTIBRARE AR MK M, AR RK, Bk
T & MIBR KX o BRI X B AT ROt BE L B H 7K 5 255 0 Ol ) SR el 2 kG - A Bi2E, AT R0
FHIPRL 7K A [10] [11]

3. SH BRI AIFIF IXA-1 ZERFEMR
3.1 EBE—RPARRELAR

TSN, A SURER. BRI R SRR F B 2RI ), Ee AR B KA, R R
RUPIRJRAREA e A A B I A TR S SR, X LI 28 KRR [ 2R KR TN 2% IXA-1 0
HIPERA . SRIR SN 120°CIRBNINA 16 ho Horr Z kIR ) [RICR IS 2K — R S AT 3R A B T )
JRNTE 7K R AT 55 Z R NS, Bk A A B35 8 o B DA — IR RSO A AR ) T A o B — IR
TEAKESE . SIGEE R 1.

1#: Z&MK +509 48

2#: ZEIEK +2.0% IXA-1+509 H)E:

3#: 15% NaCl £h7K +50 g % )5

4#: 15% NaCl £h/K +2.0% JXA-1+50 g % )5 ;

5#: 2% CaCl2 #:7K +50 g % JH;

6#: 2% CaCl2 /K +2.0% JXA-1+50 g &8 ;

T#: T%KCl /K +509 AJH:

8#: 7% KCI 257K +2.0% JXA-1+509 % /8

9#: 10% HCOOK #h/K +509 7 /5;

10#: 10% HCOOK #:7K +2.0% JXA-1+509 A8

11#: 1% CaSO4 #h/K +509 A8

12#: 1% CaSO4 #h/K +2.0% JXA-1+509 & /H .

Table 1. The recovery rate of JXA-1 in a single medium

F L IXA-L BN RPRIEE

fic 7 1# 2# 3# 44 5# 6# # 8# o# 104 11# 12#

— KB RIER, % 17.44 9836 2500 99.12 16.76 97.36 1828 97.14 2154 99.00 19.60 98.72
TIRGEK)ESEICE, % 12.46 9650 1434 88.86 12.74 9236 1302 9474 1392 9598 13.00 88.98

WIRLRINE 1 2R, IXA-L AR ER K (5 B IR S AR AR IR B v, H =ik [
FJVFBA PR RINZICA AN EIVE R, A BERAPTR T TERE, T HR N EETI58, 2R
KA S PR g 51 A2 i K [ W e BRI
3.2. FERANRPEIEWIRE

2N R e 2 A ERKVE L AT IRBN ISR, PR IXA-L AEIR & B B 1 . — IR 5D
[, ki K BRI B 2 A AR R ik S 3. MIE . e ai R L% 2.
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1#: 7% KCI + 10% HCOOK;

2#: 7% KCI + 10% HCOOK + 2.0% JXA-1;

3#: 1% CaSO4 + 7% KCl;

4#: 1% CaSO4 + 7% KCI+2.0% JXA-1;

5#: 1% CaSO4 + 10% HCOOK;

6#: 1% CaSO4 + 10% HCOOK + 2.0% JXA-1;

7#: 1% CaSO4 + 10% HCOOK + 7%KCl;

8#: 1% CaS04 + 10% HCOOK + 7%KCI + 2.0% JXA-1.

Table 2. Recovery rate of JXA-1 in mixed media
F 2. XA 1 TR AN R AIEIEE

B 5 1# 2# 3t 44 5# 6# 7# 8
—IRIRBECE, % 26.58 98.34 27.20 97.38 16.87 99.80 23.40 99.08
ZIR(E KRB B, % 17.24 95.90 14.66 94.74 13.00 92.74 14.00 94.76

IR, IXA-LFE R 5 B/ TS IR BE R EE 52 iy X e TUa IOF g,

3.3. ERAUHHRPRINEWIALE

REINEFYSERIPINIEN

LN 1.4 glem® REWHIFR, 558 IXA-L LERE IR b i BOR (32 3).

1#: BEVEIH;

2 BAEMEHE + 1.0% IXA-1;

. REMEIFM + 2.0% IXA-1;

aft: ZREWMEIFIR + 7% KCl;

5#: BAWAEEIE + 7% KCI +1.0% JXA-1;
6#: BAEWESII + 7% KCI + 2.0% JXA-1.

Table 3. The recovery rate of JXA-1 in polymer drilling fluid
& 3. IXA-1 EREYSHRP R B E

fic 7 1# 2# 3# 44 5# 6#
—REGECER, % 88.00 87.62 94.26 82.36 92.16 99.10
ZREER)ES EER, % 8.60 53.81 61.75 13.45 52.73 67.15

B IXA-1 DR n &k,
B IXA-1 TEAK [ AR AL H R B R il

3.4. AL EMERE

REWERIR— R ECRA PR, 05 KECRE IR, &

RARD RIDBR AR e A a il s, RS KRER S H B HEAT AR 156, ILIA] 2,

1#: 7&K

2#: UK +2.0% IXA-1;

3t AR

A TEEWEIF + 2.0% IXA-1,
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Figure 2. Linear expansion test
2. MEKERE
TN IXA-L JGH OIEAK R PR, IHER R IXA-L SRS e a e, geik—
D RR S RPN .

3.5. IXA-1 i R &R

WIS TE N MR E S A, R DIVRIRRER RN, FRRE R, AT Hod—3H] 2.0%
(K7 IXA-1 GRS 10 0ok, FIAART . TR 23 Tl A6 P B A R TR — 0 oKUK, LSl R 4%
H R AR DL 3).

(@) RJH IXA-1 ALBEEF (b) FH 296IXA-1 ALBE ()5 A

Figure 3. The effect diagram of the change of the wettability of the mudstone surface
3. REFREAEIEMENSRE

3 SR, RAFAEMTACHE 5 47 R IR I 58 2 2R RE 1, B ROKRAE LT IR RER I 11 2.0%
(7 IXA-1 IR I (1 A R TR SR KM R RS, I KRR, 1 SR ZK T BRI TR R EF AR S
AERIBAEAT . IXA-L HXFREE, IR SRK IR a A R A KR T, BEA LR R e A R
I, B BRANJETUEFLER . R, SHERSAMZ IR 8, 2R E B .
3.6. HFARECAMINE

BC P 43 25 FE oN Y 2.1 glom® (RS WIK BB HML Horh— 4 I 2.0%01 IXA-1, T 120°C FiRZEImN
16 h, AEEIRAEMERE. 455 % 4,
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Table 4. Compatibility test of JXA-1 and water-based drilling fluid
= 4. IXA-1 57k H BRI EC R 1IR3

R Wl AV PVl GG APY  RUHEEE  —UGRSNENCE, RS AR
glcm®  mPa:s  mPa-s Pa/Pa mL mm % %
LUpi R 2.10 41 36 2/4 1.6 3.1 86.13 12.36
R + 2.0% IXA-1 2.10 42 36 2/4 1.7 3.0 98.12 73.01

RIGFEW, IXA-1 5 ZBEAYIK R RRATVE AT, SRS TR K5,
4. IHRAIER
4.1. Jor-101D 3

Jor-101D H: & - A & W dH BT aRe] A7 2 4 i 22 /R AR A I — U@ R R FE, erh IR 3425 m, B K9t
R 52.8° M 444.5 mm #SkES B IR 970 m, JEOONERIN AL, ARG AR, KEBUEE .
TEFE R AP P TR AT IXA-L U7 R50 . 55— O BN 1.5% L 4 . J5 St
o, YRR IXA-L IS &8 1.5%, {1 3.5 . Jiit—ANH, LA 7.5 Ml IXA-1 IBFI 55 % 58 R 1769 m.

TEAEH IXA-L (it fE v, SRS aivERet RARE, AR, RibErh, JERERK(E 5): R
g, RHEEER. HIFMETLK TR R R R RIS, IR .

Table 5. Compatibility experiment of JXA-1 and Jor-101D well mud
F 5. IXA-1 5 Jor-101D FHFH B (A1 LI

@6/ @3/ AV/ PV/ G'IG”l AP RS

N T
HiRlAC Ty mPa-s mPa:s mPa:s mPa:s Pa/Pa mL /mm pH
Jor-101D F3¥ 1 05 19 16 0.5/5.0 4.7 6.2 75
Jor-101D FHH3 + 1.5% JXA-1 2 1 21 17 1.0/6.0 45 6.2 75

4.2. Hojg-101D 3

Hojg-101D JFAbfEH FHHLEE AN 2% 1) C X PUE Bt /R A A . IR N E R 2 rf R AR,
7E_FOKEEBE AN 7S IXA-L IR BIEIF B0 1.5%, EEBEAWEHREESE 1.35 glem®. G4 A HHIRE
L fRYE HETH AR EAN R IXA-L.

i IXA-1 J5, BRHUAE PDC &3k VI BRI HE, BASWH, TKUME . BOFRNEE, KiE
MIFKENIG, VIEREARSRIEWT T W, A BEEIFRIEI, 5IRIEHREEED B3R, (H4gs
IR AARFE TARY) . BARsE, Bk 70 R AR RO RATE SR 1. P Bk S 8% 6.

Table 6. Performance parameters of the second opening section of Well Hojg-101D

5% 6. Hojg-101D H—FFHER Mt RES B

g p glem?® FV/s YP/Pa G’/G”’ Pa/Pa API/mL
S5 1.15~1.35 45~72 3.5~7 0.5~1.5/1.5~4 2.2~5

B I W, BRI DA 177 IXA-1 5 58S WD Bt IR 4 » Bl HHBR AR R RE S /),
XHIERET YR MM AN IXA-LJ5, B REms v s, seaRaz e a KRGt KA i
R BE RIS I
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1) B YR DUE SR IXA-L 52— BAT AN L A FUI SR A i), B ORI, BE

ORI A A R IR SRS, A AR — R KR, Bk B BRI, SEBLmHEITE, RERRIR
T EBOKAIZAK . 73 Bl 2 Bs 1 51 RS IR B (7]

2) EW B IFN R, IXA-LAEHK 3K CLER SRR P B R mIE, mIs E &

T FH SR /K AR K, PRI R R KA 1R

3) BN 2 M. B, BhHRPERERGE, MHIRCRI S, IR 7 IFEER S, BRERIIE,
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