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Abstract: As a low-density under balance drilling fluid liquid for deep well, oil-in-water drilling fluid is suitable for the
construction in low pressure and low permeability formations. By the investigation on development situation of oil-in-water
drilling fluid both in China and abroad, the laboratory experiments were made on liquid xanthan gum oil-in-water drilling
fluid. According to the different drilling fluid systems, the test was divided into 5 groups to test and study the effect of dif—
ferent additions to emulsifying property and rheology of each drilling fluid system. The experimental results show that with
the increase of the liquid xanthan gum amount, the emulsifying property of each drilling fluid system is gradually improved
and so is the theology. Through the analysis on the test results, the formula of polysulfonate oil<n-water drilling fluid sys—

tem is optimized, which has good lubricity with simple construction process; and the formula of low density aerated drilling

fluid system is optimized, which is suitable for under balance pressure drilling to effectively protect the reservoir.
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®2 HBEHREE
A v Pr/ or @600  ¢300 @200 G100 66 @3 APLIOKR/  WeGHRE

7 (g* em™) (g* em™) (g em™?) [mLe+ (30 min) ~') mm
1 0.82 0.81 0.89 15 7 5 3 1 1 230 0.0
2 0. 80 0. 81 0.91 13 6 3 2 1 1 230 0.0
3 0.79 0.79 0. 84 30 14 11 7 1 1 230 0.0
4 0.79 0.87 0. 80 96 70 59 44 16 13 230 0.0
5 0.91 0.82 0.79 67 50 42 32 14 12 230 0.0
6 0.90 0.82 0.83 50 38 33 26 12 11 230 0.0
7 0. 82 0.79 0.91 14 7 4 2 1 1 230 0.0
8 0.83 0. 81 0. 81 54 40 34 27 13 11 14.2 0.5
9 0.85 0. 84 0. 84 42 32 28 22 10 9 12.7 0.4
10 0.90 0.79 0.92 80 44 32 20 3 2 0.5 3.0
11 0.92 0. 87 0.92 153 80 55 32 5 4 1.8 1.8
12 0.90 0. 84 0. 86 27 19 16 13 5 4 4.4 2.0
13 0. 88 0.85 0.89 195 117 89 57 13 10 0.2 2.8
14 1.02 0.93 1.09 85 60 53 37 11 8 2.0 5.0
15 0.98 0.87 0.88 87 61 52 40 16 14 1.8 4.0
16 1.40 0.98 1.23 140 75 33 24 25 20 0.5 1.5
17 0.95 0.90 0.98 70 54 42 26 17 13 1.0 1.8
18 0. 94 0. 89 0. 89 89 57 39 24 6 6 1.5 1.4
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a2 BH 8 M B A SRR AL R R ST 9
F3 BEBFRRESKM - BFARERBIILMEEIKK (60 C)

A VA= p/ pr/ pr/ RUKGE, B, FHY 1/ APL KK/ I
= mL mL (g° (:m’3) (g* cm ’3) (g° nm’3) (mPas s) (mPas s) Pa [mL+ (30 min) 71]

1 80 20 0.82 0.81 0.89 7.5 8 -0.51 230 ( 4z ) -0.0064
270 30 0.80 0.80 0.91 6.5 7 ~0.51 230 (43) ~0.073
3 60 40 0.79 0.79 0. 84 15.0 16 -1.02 230 (&%) -0.064
4 50 50 0.79 0. 87 0.89 48.0 26 22.48 230 ( 4w ) 0. 86

5 40 60 0.91 0. 82 0.82 33.5 17 16. 86 230 (42 ¥%) 0.99

6 30 70 0. 90 0.82 0.82 25.0 12 13.29 230 (&) 1.10

T SERIC )7 100 mL 757K +2.0 g MKEEJSUR +0.3 ¢ SP - 80,

R4 BEEBEFRRENXHR-FK-A]FAERPRLEBERE (60 C)
sy B wmR o/ (g pr/ pr/ TG, BYERE, B APL Rk &/ YR g
5 mL mL #/g em™?) (g* em™®) (g+ em™3) (mPa+ s) (mPas s)  Ji/Pa [mLe (30 min) ~') BE/mm b
7 70 30 3 0.82 0.79 0.91 7 7 0. 00 230( 49 ) 0.0 0. 00
3 60 40 3 0. 83 0. 81 0. 81 27 14 13.28 14.2 0.5 0.95
9 50 50 3 0. 85 0. 84 0. 84 21 10 11.24 12.7 0.4 1.12
x5 BREERERERM-FK-ZESFERPHILERRILE (60 C)
Fomms B RS o/ pi/ b/ RN, EEREE, @B APLGKE,  RDHE a9
5 mL mL /g em?) (ge em™) (gr em™) (mPa+ s) (mPa- s) F1/Pa (mLe (30 min) ~') /mm [§4
10 60 40 3 0.90 0.79 0.92 40.0 36 4.08 0.5 3.0 0.110
11 50 50 3 0.92 0. 87 0.92 76.5 73 3.58 1.8 1.8 0.049
12 40 60 3 0. 90 0. 84 0. 86 13.5 8 5.62 4.4 2.0 0.700
*ko6 RUEERRERM-REAEVHFRERBDHRLERRIKE (60 C)

Fosms W wAR o/ (g pr/ pr/ RN, BYERE,  ZhD) APL K/ PRVHE  zh
5 mL mL /g em?) (ge em™®) (ge em™?) (mPa- s) (mPa- s) $i/Pa [(mLe (30 min) ~') E/mm I
13 60 40 3 0. 88 0.85 0. 89 97.5 78 19.93 0.2 2.8 0.26
14 50 50 3 1.02 0.93 1. 09 42.5 25 17. 89 2.0 5.0 0.72
15 40 60 3 0. 98 0. 87 0. 88 43.5 26 17. 89 1.8 4.0 0. 69

BT R 100 mL BA WA +2.0 g MR +0.3 g SP-80,

F7 BEERRERM-BEEARERFHOILELRIKT (60 C)

FFosmms W wR o/ (e P/ pr/ RNKGE, BYERE,  F) APL K i/ RUHE 29
2 mL mL /g cm_3) (g- p,m'3) (g- ({m_S) (mPa-« s) (mPa-« s) 73/Pa [mL+ (30 min) _1] B/ mm It
16 60 40 3 1.40 0.98 1.23 70.0 65 5.11 0.5 1.5 0.079
17 50 50 3 0.95 0.9 0.98 35.0 16 19. 42 1.0 1.8 1.210
18 40 60 3 0. 94 0. 89 0. 89 44.5 32 12.78 1.5 1.4  0.400
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*8 MUEERRIELM - FARERFAAIIIEIXLE (60 C)
A 3 VA S 7 p/ pr/ pr/ VKGR, MBYERGEE,  BU) 1/ APL KK i/ I
5 mL mL (g* cm’3) (g° em ™) (g° (:m’S) (mPa-« s) (mPas s) Pa [mL+ (30 min)fl]
1) 40 60 0. 82 0. 82 0. 82 33.5 17 16. 86 230 (4w ) 0.99
2 Ji 50 50 0. 89 0. 87 0. 89 48.0 26 22.48 230 (&) 0.86
3 5 30 70 0. 82 0. 82 0. 82 25.0 12 13.29 230 (&) 1.10
U LRI )7 100 mL 75K +2.0 g K EEJSUR +0.3 ¢ SP - 80,
F9 REEBEFRRENXM-FK-AKSFAERPRLITEL R (60 C)
oy Seits W R p/(ge pr/ pr/ RN, WK, S APLAOKE/(mL.  JRVIE  ZHE
7 ml. ml /g nm_3) (g* (.,m‘-*) (g* cm_3) (mPa-+ s) (mPa-« s) 71/Pa (30 min) _I] JE/mm 54
4(fL) 58 42 3 0.383 0. 82 0.82 28 14.7 14.90 0.5 0.4 1.15
5 it 50 50 3 0.85 0. 84 0.84 21 10.0 11.24 12.7 0.4 1.12
6 Jiil 60 40 3 0.83 0. 81 0.81 27 14.0 13. 28 14.2 0.5 0.95
F10 BEERRERHH -BEWHEFREZRPHILITEIKE (60C)
oy Sens Hws mR p/(ge P/ pr/ FMKGEE/ BVPERGEE, Y] APLRUKER/(mLe  WRHHE  sh
v mL mL ffll/g cm’g) (ge cm_B) (ge cm_3) (mPa- s) (mPa- s) 11/Pa (30 min) ’l] J#/mm It
7 5 40 60 3 0.98 0. 87 0.88 43.5 26 17. 89 1.8 4.0 0. 69
8 Jit 50 50 3 1.02 0.93 1.09 42.5 25 17. 89 2.0 5.0 0.72
9(ff) 60 40 3 0. 88 0. 85 0.89 97.5 78 19.93 0.2 2.8 0.26
T 9 100 mL R RIW +2. 0 ¢ WIRBFRL +0.3 g SP-80,
F11 BEEERERM-NSEREGFRERPHIUITEERTR (60 C)
oy Sewhs s R /(g0 pr/ pr/ TR RE, WBPEREE,  zhY) APLJOKE/(mLe  RUHE  h
~ mL mL fﬂJ/g nm’3) (g* (‘,m73) (g* cm73) (mPas s) (mPa-+ s) 71/Pa (30 min) 71] £ /mm 34
ft) 54 46 3 0.92 0. 89 0.89 44.5 25 12.78 0.4 1.4 0. 60
11 )5 50 50 3 0.95 0.90 0.98 35.0 16 19.42 1.0 1.8 1.21
12 J5 60 40 3 1.40 0.98 1.23 70.0 65 5.11 0.5 1.5 0.08
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JiH — FAH A T TR Ji 54 W C46 3 1. 08
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