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40kV A HLYE 100mA 25K 0. 02° 4G 3° 2 1L Ff
70° A :8°/min,
1.3 HEBERI
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2 HR5H®
21 ALEBAH O

K Optima 8300 7Y F JEki A 45 B9 1A & 516
B AR AT H - 6 BEIETT A2 AT, 45
RHFT,

®1 AREERAH-6 BEENEHRS

Table 1 Main chemical composition of laponite H — 6

fepmsy  Sio; MgO Nay 0 Li, 0

Ha(%) 47.73 25.36 2.42 1.36

ML Al A, A A H -6 A 2
Si0, 5 MgO 4, H& A /D Na,0 5 Li, 0,
2.2 HBTRXHAENE

PHES 722 B2 it (CEC) A sz 4 BH & 12 1)
W -8 o A o Bz 6 L A T AR
CEC {E AR s Hoali f i K, HoK Ak 2 ik A
OYHCRE I iR o PRI, AR SOR S AL BE (B 22 4,
2005) #E47 BH Y F 52 e 45 4k M 7, Ba® " 8 5 15
FEJZ 18] BH B T EA T 3c B , FER F ARCOS SOP B
SRS S5 B TR AN S b 45 BH B 7
AR LK 2,

R2 AREEARMEHLIAEFSHREE

Table 2 Cation exchange capacity of laponite H — 6
and sodium bentonite

CEC

> s s+ ot + o2+ 2+
e (mmol/100g) E(Li*) E(Na*) E(K*) E(Ca®*) E(Mg>")
Gail7

o 81.7 / 72.6 0.6 5.1 3.4

biE: ot

H-6 149.1 43.5  96.9 / 2.6 6.1

& 2 " F i, 9921 - CEC {H N
81. Tmmol/ 100g , P B IZ I 1 HA R 4143 H e
R A H -6 £ CEC {H4 149. 1mmol/100g, 2
] ES TR & A Na® S 0P A Lit . 322 Bk
WG U A H -6 HKALIEIK R 1 I T 52 3
#r SR -
2.3 MR
2.3.1 XRD 4#7

B AT H -6 FER) X SRy ST A4 R I
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Fig.1 X -ray powder diffraction diagram of laponite H —6
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Fig.2 Scanning electron micrographs at different magnifications of laponite H — 6 (a —1000x ;b —10000x )
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Fig.3 IR spectrum of laponite H -6
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Fig.4 Particle size distribution of laponite H -6
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Fig.5 Apparent viscosity of laponite dispersions under

different dosages and hydration time
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Fig.7 Comparison of salt resistance of clay dispersions at different condition
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Fig.8 Effect of temperature on apparent viscosity of different clay dispersions
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a — laponite ;b — sodium bentonite
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Fig.9 Effect of temperature on performance of 2% H —6 dispersion
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M 9a nF Y, Bl T BN, 2% H - 6 73K
PR ZR PR B2 W 34 0, T 3l V1) 5 S 0 s AR
AR REH S XN S — 5 ThT L T AR K 31 4
12 Iy R L U AR 5 ST TR R LK
PRREAZ K5 2Z 18] B AT, BEAR LT 2Z [RITE B
AL, B HUR R B BURRLAR G K 5 53 4 —T7 THi
et BETH RSN T S B AR fRas Bl A A T
FOd H R 2, KT A 5 RERIE BRI AA (Tawari et

al., 2001) , 2070 WA & 0 WURDRLAR 58K Gx L
LA RN RS C S | A | I S WA S )
(Mourchid et al. , 1998) | [ IR HN, 2 5 A%
] S P E AL ) SR AR B 2, 5 WL E R B R 73 H
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RO R Rl BE T e S e O A M RS W BRI 2 BUR R 3l DDy e LA BE R
B2 (R AR pH BT AL IE R AT I 7550 S350, AR R T i S oo i AR PR s R 4R
MR TR AR K T Puz s an LA e Aok RBOEIE 2 (R 5 U R A o B R A R R
FMEVEREAR, B AR RAS W B Z IR IR U5 RA R IR AR RE 1, R Hh B 20 2 ORE T
%, PEOTEUA RN Zeta s AL, ARYESCIRARIE  FRBLS.

(IR WIS, 2002) : HF L BUR R zeta AN 2.7 SELERMREXSLE

—40mV ZA i & TR 3B, T 2% H - 6 2 EA HEHRE R GB/T 5005 - 2010 2R, PFH #A H
R Zeta RUAZTE —40mV 2240, X Ui G b SERE I R 6. 4% o T U A
AT A A R AR PR RE o TEZK FP AR T 2. 5% I, 23 H0MR 2208 s BRI it

L, b 1A 9 2R il A & e A rE K BhtkZE. DRI, ASCRCH] 2. 5% 5 i 241 H - 6 FF
AR PT RS IEIE R LB Gl BT S EOEUA R B R S 6. 4% BRI L o BUUR AR G o
A B AT R IE BURAR R R B G I, X 2T 220°C Rl AL AT S AR PERE , R XS LL R
JEH) SRR R SO L A8 L 5 Fe 4, 808 R R9IEIRIRRE 45 R IR 3,

R3 ARERMEEREXTLL

Table 3 Performance comparison of different mud — making materials

bR SN FWRIE/wPa - 5 IBHERIE/mPa s BN/ Pa i/ ml.
25%C x 16h 14 5 9 12.5
i+
i 220°C x 16h 36 12 24 15.5
25°C x 16h 21 6 15 129.5
AR
220°C x 16h 36 3 33 213

M3 0, 220C R AL AT S ,2. 5% H - 2.8 HiEiRKESH RN
6 SIHUIA R IR A B 5 6. 4% FhIETE LK R N T G AL AT e B L R e (T
BEAR S X U A O A B LR pT st b M, AR U R A H - 6 R SRR E ) — Fh BT
PTERE. fHIR,2.5% H -6 MHUARERA B SR BB, FHR G R 2 TR RE , A4S
DI, (HIL DR M RE 22 T I I A &R RIEILFK 4,

x4 OIRBKEHARERNLER
Table 4 Test results of high temperature water — based drilling fluid

. o * z
s SRl B o ijﬁﬂzw WA/l SRR /L
25°C x 16h 52.5 0.5 5 20 5 /

1# 200°C x 16h 30.5 0.69 2.5 4 5.6 38(200°C )
220°C x 16h 41 0.71 3.5 5 5.2 39(220°C )
25°C x 16h 15 0.07 0.5 1 4.8 /

24 200°C x 16h 7.5 0.07 0 0.25 4.6 34(200°C )
220°C x 16h 8 0 0 0.25 4.4 33(220°C )

W AT —2% A AR A H - 6 +3% 115 IR SPNH + 3% Hi = iR U8 R 57 GCL - JA +4% [E{RWIE By + 2% B ANGRERES ; 2#1c )7 —2%
N £ + 3% W IR SPNH + 3% Bt = IR K UE 5 71 GCL - JA +4% [E R WiT By + 2% #BANRIRES o 558 & HE 8 K R 2% 40 :200°C (& iR
1k 16h J5 TE4E 200°C J% 3. 45MPa Tk Eg 220°C 5598 4k 16h J5 FifE 220°C J% 3. 45MPa X T .

MFEATEL, AR EA H-6 APt 21.9% a2 L3 IN{E A 0. 21Pa/mPa « s, H 44
ERAKEE 1+ AR E R e . 5 R = 2R 7 v TR K SR A H TR 241 FOWL G B L Bl
RS L HTA L, THEC T B H R 4 220°C iR eik SREC GBI BUE AR T 1#IE . 25 R 3RH G R
J& FEEE BEREAG, T Sl b A . B A AR AE S P R AR TR PT R
FEREARME A 11, SmPa - s, R FE REAR R EEEE, /1 B ECH B Pt s iR ACER R AT R
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X ECTE R SR A A UM BT ) 91 4544 L i
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Experimental Studies of Laponite Used as Mud - Making Material for Drilling Fluid

XIONG Zhenggiang, FU Fan, LI Xiaodong, LI Yanning
( Beijing Institute of Exploration Engineering, Beijing 100083)

Abstract ; Bentonite particles in water — based drilling fluid can experience high temperature dispersion or high temperature coalescence under high
temperature, which results in the drastic changes of drilling fluid performance. Therefore, laponite has been studied as a mud — making material for drilling
fluid. Laponite H —6 has been characterized by XRD, SEM and FTIR, and the dispersibility, salt resistance and temperature resistance of H — 6 have also
been evaluated. In addition, the thickening mechanism of laponite under high temperature has been analyzed. Experimental results show that there exist
Na® and Li* in the layer of laponite, and its CEC is 156. 52mmol/100g. Laponite is easily dispersed in water, obviously increases the viscosity of aque-
ous phase, and not affected by hydration time and hydration temperature. For instance, as the concentration of H — 6 increases from 0. 5% to 4% , the ap-
parent viscosity value of laponite dispersions increases from 1.5mPa « s to 63.5mPa - s. Laponite displays a tendency of increasing first and then keeping
almost invariable with the increase of temperature, and phenomenon of high temperature thickening or high temperature coalescence does not occur. For ex-
ample, the apparent viscosity of 2% H -6 dispersion changes between 22mPa - s and 24mPa - s after hot rolling at 180 ~240°C for 16h. Furthermore
laponite H — 6 has good compatibility with other additives, and a kind of ultra — high temperature water — based drilling fluid prepared by using laponite
H -6 as mud — making material has excellent high temperature stability and rheology without adding high temperature resistant viscosifier and thinner. Re-
search results indicate that laponite H —6 has excellent high temperature resistant dispersibility and promising application as high temperature mud — mak-
ing material to prepare ultra — high temperature water — based drilling fluid.

Key words: laponite, mud — making material, dispersibility, high temperature tolerance, water — based drilling fluid

186





