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Experimental study on salt- water cement slurry for plugging in geological drilling
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Abstract: In Qinghai, Xinjiang and other arid areas of China, some mining site water is brine with high salt content.
For convenience, salt water is used to prepare cement plugging slurry. A set of salt-water cement plugging slurry
system for geological drilling is developed through the selection of various cement admixtures, and the conventional and
plugging properties have been comprehensively evaluated. The results showed good fluidity, filtration reducing
property and sedimentary stability, the early compressive and flexural strength of the system is greater, and the final
coagulation time is shorter. 5% sodium chloride shows obvious early strength and promoting coagulation for cement
slurry. The thickening time of the system at 30MPa and 45~75°C is 110~170min, the slurry is stable, and the

thickening characteristics are good, which can effectively plug up the orifice and seam plate. The saltwater cement
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slurry system has a good application prospect in the plugging operation of fractured formation in similar areas.
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Table 1 Performances comparison of various viscosifiers

. FUANREE/ wWYER R/ shbl i/
b |
(mPass) (mPa-s) Pa
0.3%XC 445 24 20.5
0.3%HV-CMC 33 23 10
0.5%PAM 23 14 9
0.5%HV-PAC 16.5 9 7.5

Bl K+ P.O 42.57K 8+ 5% NaClL KK EE 0.6,
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Table 2 Regular performances of cement slurries
Eﬂﬁéﬁ% 7J( ‘Zﬁ’:ﬂﬁ%’éﬂ "E‘ﬁ/(g'Cm%) 66()0/63()0/02()0/01()0/95/63 Pﬂlz/mL ‘ZIILLijJE/Cm A[O/(g.cmig) %U ﬁéﬁgjﬁ/BC
1 EhoK KIS 1.66 193/128/100/87/15/9 17.5 23.2 0.01 20
2 IRIKIK Ve 1.66 220/135/109/91/17/10 17 21.7 0.01 25

T :FL 2} 0.69 MPa F 30 min ff il € 45 &

Je v 2 A W B LSRR R A B v K U8 Y B ) o
B TR, NaCLAE — & F2 B2 F T LA il K e py 6
LB A B K JE A BUB I | il SR /KK U 1l e ik
JEE A S EEPR, JCAD 4 A9 T e 5 > 10 MPa/3 d, i 2
b I Al R 3 T A Ml v X K 98 5 R A K
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Table 3 Compressive strength and flexural strength of

testing cement blocks

fic )5 - BUESREE /MPa  HUHToREE/MPa
K Ies
G5 3d 7d 3d 7d
1 ok KIS 11.74 1281  2.31 2.75
2 oK K IS 884 10.32  1.70 2.03
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Table 5 Thickening time of saltwater slurry under

different conditions

2.3 BEASHS ]

TESE T AR T, e T oK D8 BE 4N I [ i 1 5 Bok
AN Kt T B8 35 445 I 1) e 3R 5 B0 T 9K T 5 0 e
TR FE A1 B0 LA S8, DRI BIF 5 K 8 K A I8 2 I
() DA T A 52 3 P () 2 A K e K AR B L, R
PR 1% 25 KU R AE 5 IR 2% 1T 8w
BE ZCBERS AN 4 FToR o N 3L AT s T LA
i, NaCl B A7 78 XF T 7K ¢ 5 B8990 BE I 18] 52 Wi 4270
(ELW] 0 45 S T K R S Y 28 BE IR TR] 0 WER 94k 2 ) 3
A LUAT B8 R 7K U8 B BESS , DT 46 3 T 1R 18], 2 =

R4 KRR BB S 25 A A

Table 4 Initial and final setting time of cement slurries

4 Eh KK RIKIK VS
T s W s

1 2h45min 6h30min 2h49min 8h15min
2 3h10min 6h45min 3h18min 9h20min
3 3h10min 7h5min 3h20min 8h35min
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F5 REE/C HEF/MPa BRI /min wIERHRAEE/Be
1 45 30 161 23
2 55 30 155 21.5
3 65 30 132 22
4 75 30 114 23
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Fig.2 Thickening curve of saltwater cement slurry at
30MPa and 65C
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Table 6 Plugging test results of 1~3mm orifice plate

LR R SF /mm S5 R J1/MPa T Je i /mL

5
1 0.69 4.7
6

15.5
2 0.69 16.8
16.3

60.3
3 0.69 65
68..7

R7 1-3mmERNHEIWLER
Table 7 Plugging test results of 1~3mm seam plate

AL /mm B J1/MPa et /mL

2.8
1 0.69 3.5
3.8

11
2 0.69 12.3
11.8

53.6
3 0.69 55
58.9

E3 3mmfliRgsEHR
Fig.3 Plugging effect of 3mm orifice plate
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Fig.4 Partial dried mud cake
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