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Table 1 chemical composition of bentonite

W4y Si0, ALO, Fe,0, K,0 MgO CaO0 TiO, Na,0 Al

i 65.83 19.01 7.55 2.34 1.54 1.48 0.955 0.822 0.473
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Fig. 1 XRD pattern of bentonite
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Table 2 Physical and chemical properties of bentonite

7] liid Bl Wi ERASE P00 JEKE
/(mL-g™") /(mL-3g™") /(g-100g™") /% /(mPa +s) /mL
8 12.5 22 49.77 2 89

1.2 RAF 5

R BRR M (Na, CO, ) BB AL BE (Meg0) RN
I (APAM) FR H LT 4E R 40 (CMC — Na) 242 73

i s 27 4 3R ik (CE) 2 Tl

35 - ZNN = D6 75 Jie 5% B, 75 B el 0k &
AR BRA R ZNS -2 8 RAX, 7 B ik &
XA BRZ R YXQM - 4L 47 2 PR EREE AL, Kbk
WLAAR BE 45 A7 FRZA R 5 CZD - 8000 iy 5 14, _E 98 D
LA R T

1.3 MiLHE

fiE A= v =W o e S A, S A 2 R A
R K™ Ca®" Na® KRR Fo T2 40
Ca’ " F W BRFRE 1 R T Na* (9 W FFFRE 7, R It 9K
H 2 I IPIE 12 (Ca - Bont) o i 1 - KA R
[ &4 Ca® 1 Na* W7 AE — > sl 25 AW IR — et
A R AEUNR B A A

Ca - Bont +2Na*<2Na - Bont + Ca’" (1)

AR RS B 7 ] 2B AR R R, — 2 B S
T AR BE L 24 Na* i1 Ca® " (9 i I B Wk B 2 HL K
T2 001 B, A OE RS B, A5 L R Y Ca® ok
Na ™ B3 1m A= AN SERE T + s — R AR R ML A 3R 8E , R
AP EA S Ca’ MR AL A W i BB T U
FHIE, P23 1 M A 8l A2 U
1.4 REFHE

(1) Na,CO; Mt PEF, R FH 2 T35 T e ik
TTERAEECrE o SRR : BRI Na, CO, ¥ M F 7K (L
Fb > Na,CO, 59 /9 Bt kb ) , W7 b+ b, 3
B5] J5 % B R AL — s W R] 72 105 °C R J5 BRES i
i , 3 2N B L E 1. AR 4l GB/T 5005—2010 45 H i
BHEHISE , L 600 (600 r/min 538 ) FI FL( &2k ) N
Fabr, MR + BRI 2 T RE

(2) AR EE R i L Ao A8 0] (BE Ee A 38 30 S5
i BT L) B FE AT, DA R (1) .

2 HR5tR

2.1 Na,CO, HEX BRI M

[ A s 7 B ), 25 4 i 7R Na, CO, FH X6
g+ ®600 FI FL 1y 52 i, 45 KKl 2 o, B &
Na,CO, AN, 24 Na,CO, FE N 2.5% (i 4y
BRI B, BV ®600 3 mPa - s, FL f% % 31
mL, ®600 $FH AR FL KM T B HR B oy 52 A
SEF R A AFAE T AS B FHES T Ca® 5 Na " A EL, BT &
PIHREE i K FIa & . (H/22 Na™ ik ik 8] —
{B, Na " gl AT LAE A JZ 18] 38 Ca® il J2 18] AT 28 46 B



- 62 - R S

2022 4

B TR 2 WK T RCR I 22 38N T Al )2 R T
FADSLREL S22, DT J2 10 1 1) 23 B0, R B0 600 3
Jn,FL RR&7 . Na,CO, IR #E5T 2. 5% , D600 A FfA%
b, FL A EFHE S, X2 Na " W R KR, &5 8
G2  BEIRJFOR Na™ 1 Ca® " [ S BOlR 2, i f2 30 1
HITEPERETERE AL, 20 BRI FL BT . i,
LRGP & D600 F1 FL iK%, Na, CO, 2. 5%

6 100

e —a—D600 - 90

ar —A—FL
480
4

70

‘\A
L _XK_ /.7._._. + 60
[— T T 50
\A ) / {40
TS~ |

L L
30 35

D600 /(mPas)
)
FL /mL

[N]

. . . . . .
00 05 10 15 20 25
Na,CO; F & /%

2 Na,CO; P A - Y8 5 66 B2 A 2% 2 520
Fig. 2 Effect of Na,CO, content on viscosity and filter loss of
bentonite slurry
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Fig. 3 Effect of modification reaction time on viscosity and filter
loss of bentonite slurry
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Fig. 4 Effect of synergist dosage on suspension viscosity
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Table 3 Factor level and orthogonal experiment results

45 CE /% MgO /%CMC - Na /% APAM /% ®600 /(mPa - s) FL /mL

1 0 0 0 0 3 31.0
2 0 0.5 0.5 0.5 16.0 14.0
3 0 1 1 1 39.0 12.0
4 0.25 0 0.5 1 16.5 15.0
5 0.25 0.5 1 0 15.5 12.5
6 0.25 1 0 0.5 22.0 12.8
7 0.5 0 1 0.5 20.0 13.6
8 0.5 0.5 0 1 22.0 13.4
9 0.5 1 0.5 0 13.0 16.8
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Table 4 Range analysis of viscosity factor

IS CE /% MgO /% CMC -Na /%  APAM /%
K1 19.333 13.167 15.667 10. 500
K2 18.000 17.833 15.167 19.333
K3 18.333 24. 667 24.833 25.833
%/ ®600 1.333 11.500 9. 660 15.333
RS UBKEH KM ZET T
Table 5 Range analysis of filer loss factors
Sk CE /% MgO /% CMC -Na /%  APAM /%
K4 19. 000 19.867 19.400 20.200
K5 13.867 13.400 15.267 13.900
K6 14. 600 14.200 12. 800 13.467
e 22/FL 5.133 6.467 6. 660 6.733
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Table 6 Effect of compound synergist on mud performance

KA $600/ (mPa - s) FL/mL

1% MgO - 0. 5% APAM 22 15.6
0.5% MgO — 1% APAM 20 12.8
1% MgO - 1% APAM 34 12.0
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Study on Preparation of Drilling Mud Auxiliary by Upgrading and Modifying
Low - grade Bentonite
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Abstract; There are a lot of low — grade calcium bentonite in Shangtianti area of Xinyang, Henan Province. The ®600 of
mud was 2 mPa - s and the filter loss was 89 mL, which can not meet the technical requirements of drilling grade bentonite
(GB/T 5005—2010, ®600=30 mPa - s, filter loss< 16 mL). Sodium modified bentonite was prepared by semi — dry
modification process , when the dosage of sodium carbonate was 2. 5% and sodium time for 1.5 hours, the mud filter loss
decreased to 31 mL. Then, the influence of synergist on the properties of bentonite slurry was studied by single factor ex-
periment. XRD, FTIR and SEM potential were used to investigate the mechanism of the effect of the synergist on the slur-
ry — making properties of Bentonite. Finally, the synergist was optimized and regulated through orthogonal experiment.
The results showed that the synergist facilitated the formation of network structures. when the composite synergist com-
posed of 1% MgO and 1% APAM, the viscosity reached 34 mPa - s and the filter loss could be reduced to 12 mL, which
could meet the technical requirements of bentonite for drilling.

Keywords: bentonite; semi — dry sodium; synergist ; drilling mud
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