%41 A% 4 I p e 45 " # 2N Vol. 41 No. 4
2013 F 7 A PETROLEUM DRILLING TECHNIQUES Jul. ,2013

d5EHEH D doi:10. 3969/j. issn. 1001-0890. 2013. 04. 019

BT LR R A R R E RS

EHE FEES, KR, o U K R

. A TR W E S S E Oh E Aok S L)), U5 1022495 2. 3198 95 #4000 [ 48 5 45 S2 36 %8 O [ A ol k2 (b
). dbE 102249)

W O E AKX EBEAEFREAPAENBAFRERE RBEFTLECEERA, RAANERFATER
LK T A A R AR S T, AR T — B THESIEE Rk A, B4 RIKANRT A ST Gm+
25.0%CaCl, % +1. 0% AN L +0.5% 8 K +1.0%HEE A RSH+4. 0% 5L A ET,Em K % 50 : 50, FE A
1.2 kg/L, BT ARXBTZEFRKRABTT @O EEFN, LR LW, 8T BR AR AR R Fo sl ik 48 = 26, 7T 52
AW/ORYE O/W R JE] A ik ; B 2EHaT )5 0946 iR Mk B3 sk 508 JE X 500~900 V, 4B & 180 C. & B35
FEEEZTDNTISmL AT ERFSLIEEFRAAL, T I0NARRE 20% 4B TR, 5 EFRIERED T
M FRARE 90V A b R Fe ik 4B G B S B, X BLEA, BF B 8 T i SLAL4E SRR AR R R A w4k R iR e R 4B R
AR S, B AR AR AT R AR e AP ARG FIA,

KEEE A4 bR SLKR A R SR

FESES.TE2547.6 X EkARIZES A X EHE.1001-0890(2013)04-0087-05

Laboratory Study of a Novel Drilling Fluid Based on Emulsion
Phase Diversion Technology

Ren Yanjun'’, Jiang Guancheng''’, Zhang Hong'’, Liu Fan"*, Zhang Min'"’
(1. MOE Key Laboratory of Petroleum Engineering (China University of Petroleum(Beijing)), Bei-
7ing,102249, China; 2. State Key Laboratory of Petroleum Resources and Prospecting (China University
of Petroleum(Beijing)) , Beijing,102249, China)

Abstract: A novel reversible emulsion drilling fluid which is useful in resolving the contradiction be-
tween drilling efficiency,cementing and environmental effect has been invented based on the protonation re-
versibility of amine. The new drilling fluid system has reversible emulsion-phase behavior. The formulation
of the reversible emulsion drilling fluid was:5% white oil+25. 0% CaCl; brine+1. 0% organoclay+0. 5%
lime+4. 0% reversible emulsifier ET+1. 0% wetting agent RS, oleaginous fluid to non-oleaginous fluid-ra-
tio was 50/50,drilling fluid density was 1. 2 kg/L. Comprehensive performance evaluation with laboratory
test showed that the new drilling fluid could be readily and reversibly converted from a water-in-oil emul-
sion to an oil-in-water emulsion and back to a water-in-oil emulsion using an acid-base chemical switch. And
before and after converting the emulsion mud maintains good performance,with emulsion-breaking voltage
of 500-900 V,resistance to high temperature of 180 “C , HTHP filter loss of less than 15 mL,rheology com-
parable with traditional invert emulsion drilling fluid,and resistance to 10% calcium sulfate and 20% cut-
tings pollution. Additionally,both permeability recovery value and rolling recovery ratio were above 90 %,
and the filter cake and oily cuttings could be treated easily. This suggests that the reversible invert emul-
sion drilling fluid has both merits of oil-based fluid and water-based fluid,and all properties are excellent.
The reversible invert emulsion drilling fluid is capable of resolving the problems with the application of
conventional oil-based drilling fluid.
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Table 1 Properties of emulsions emulsified by reversible emulsifier ET

e FLRW  wYeEE, s/ " Y/ APLIER HEEE BFlEE/ BSR/
% # 3l (mPa * s) Pa B Pa w/mlL JERE/mL \Y% (Sem™ 1) pH fi
HAMF ET  HRE FURBE A R, 3o 2
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Fig. 1  Water-solubility of W/O emulsion treated

with acid trigger
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Fig. 2 Water-solubility of O/W emulsion treated

with base trigger

PE QAT S 50 °C) U8 2K L FL AL R e 1 A AT 5
PE . RS A RE K E LA RN L FE AR IE T
WAL A A RS AERE AT T R &
(ST T i R B R o e AN W S
57 Hil+25.0%CaCl, ¥ +1. 0% A WL+ +0.5%
FRA4. 0% FALK ET+H1. 0% i # RS, K
50 = 50, FHE fhA B INE B8 8 R 1. 20 ke/L, H
FEARMERR L 2.

F % 2 mI 0, F o 9 o] FLAR B R IR A I R
P FLACRS e U R MR R M. IR R &
120 ‘CHIR 16 h J5 . B FL i R 4E+5 76 750 V UL |,
PR v R e R AR 6 mL, PR A A e A 25
Joi LR R U8 G B ARARAIG , ELRE 2 F5 B 4y i R
A A5 PR R L BEWE L B IE AR KR,

®2 AHEAAHAROERERE

Table 2 Basic properties of the reversible emulsion drilling fluid
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IR G W/0 40 11.75  0.29 2.5/3.0 6 2.0 765 0. 004 8
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Temperature resistance of the reversible emulsion

drilling fluid

Table 3

WEL/ BVERGEE/ shin i/ w1/ e R E BELe

C mPa * s Pa B Pa S /mlL E/V
=R 41 11.60 0.28 2.5/3.5 755
120 40 11.75 0.29 2.5/3.0 6 765
160 44 11.24 0.26 2.5/3.0 7 563
180 43 11.24 0.26 2.5/3.0 11 504
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Table 4  Contamination resistance of the reversible invert
emulsion drilling fluid
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CaS0O4 47 11.24 0.23 5.0/6.0 14 509
B 50 18.90 0.38 5.0/7.0 13 482

S A= W AR Ak T T A T 0 A LA Al T R A R A
BIHLTS Y PERE .

2.3 fEERIPMERE

FKHEKERS 9 em  HEHN 2.7 e LB BN
40. 150 1 50 0] AT 33 FUAR B T WA T8 0B R IR 2 R
WA, PR IEE A 60 “CLJE ST N 3.0 MPa, iR 45
RUIR G RATE OB ER R 184.9 mD, 15 R 5
BB BEFEN 166.3 mD, BB RKKE RN
90.4% ., MULETHNZEN I WOB B WA R, B
KT B0 2 DR P R i

2.4 INEIERE

BAHME LI Villeta Mo X HLIR 4 672 m A9 HE (8
Je 5 il A BE (20 HD L 43 e 3 K - B ET R T 5
1 LS 7k FE 30377 194 97 35 A6l YR T 336 2 L AR A T
AT T IR OSSR &0 . AE 120 C AT
PR 16 b, RIS L5 N KA B W K P B A
FEV e A RT3 L AR B T R i TR Bl R R (40
HD 4% 51k 43.50%, 92.47% F1 91.94% , iy 1t AT
U o A 390 2 L AR YRR T 1 RV o iR B AE
HA R 7 HOAR T % A E 2 Ab 150 4 B LT B
A

2.5 ERIEUHMERE

120 °C 3.5 MPa 25 T U 245 3] (1) 0] 336 5%
AALEG I W IEGE LA 3), H 200 mL15 % £ iR 15 il

20 min, =25 B R W TR OF . BILUR DF 2 i A
VRO ELCUL I 40 o 158 3 BT, RO T R I B O
WVEDE T 300 e LA Bl 9 B DR DR B 5 T R P 3R
A B AR

3 BREERKIEG

Fig. 3 Filter cake under high temperature and high pressure
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Fig. 4 Acid solubility of filter cake
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Table 5 Dispersibility of cuttings treated with acid
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