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Abstract ; Due to the fact that commonly used polymer fracturing fluids possess high residue content af-
ter gel breaking,also accompanied by by poor temperature resistance,a need for large volumes of thickener,
and a high cost,a type of Gemini cationic viscoelastic surfactant with good performance has been devel-
oped. It was synthesized by taking into consideration molecular structure design,indoor synthesis, proper-
ties evaluation and optimization of the control conditions,which could convert it into a thickener. Finally,a
new clean fracturing fluid HT-160 was developed by combining 5. 0% of the thickener and a small amount
of inorganic salts(potassium chloride and potassium bromide) by means of formula optimization. Indoor test
results showed that the fracturing fluid system had obvious elastic characteristic and good suspension prop-
erty,its viscosity could be kept at around 40 mPa « s after shearing for 2 hours under the conditions of 160 °C and
170 s~ '. It could then be thoroughly broken without any residue after fully establishing contact with the
kerosene. The study indicated that the fracturing fluid system could meet the requirement of deep reservoir
fracturing operation, possessing a temperature resistance up to 160 ‘C.

Key words: high temperature resistant; clean fracturing fluid; surfactant; thickening agent; fracturing
fluid property
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Fig. 1 The basic molecular structure of Gemini surfactant
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solution and HT-160 clean fracturing fluid

MBS AT LU Y Y4155 KT 0. 05 Hz B,
I A 1 PR SR O 4 R T R MR LA LR 148
AR 4G O, 86 5O M A e 3 AT 9 R L R M A ) Y
TR JEE S DR T PR AR i O L 2 2 RS 0 R B —
JE P TF AR T T P 38— R P A L
W AT HE O B PR B U AR AR, Bk L TR
PR RT 0.5 Hz I, 35 7 R R MAR R HT-160 A3
PR LR TR UL TZ R RAE Y U145 1F
R ARG B SRPERAAE , AR5 A F T HAERD

2.4 WML

FHI% 56 ACBE LSS T 0. 1 %6 1 8 Ak 55 7K %
R 50 000 4% ) F i 1 T 24 1A & HT-160 i B¢

50 % IR 2 000 A5 LU B B9 TR 205 4, 45 2R DL 4]
6 (1 6, RN AR RO RE R BEA B R4 . A
P 6 AT LA 0. 100 B4 88 £ 700 K 3 9 v 288 o) i otk
0 A A B AR RS AR/, T RE IR A &
A R R R AR RGO R T 50 15 2 5 s
It 24 A % HT-160 YRR A% B2 /i # /9 1/25,
71 JHG R A 58 AR RS 3 R i A T ELE B T Y
PR 25 4 AT LUK SE & 35 3 TR 28R & HT-160 A
B PRS2 B 4 . e ERIE R IE. X
TR ) B oA R 45 K AR A ) T 5 D

(b) HT-160§ 3% JE 34 il F BRSO £%

()0, 1 %o k351 4 S it

6 0. 1%FALFIKABMBERSOEFETERR
K Z& HT-160 B0 4544

Fig. 6 Microstructure of the 1%o thickener water so-

lution and HT-160 clean fracturing fluid
2.5 2iFiEae

A o I TR R S ) 0 U AR SRR BT
M 0% R AR R HT-160 B2 37 MEAE. # Bd
U 17 1 T 24 A & HT-160 S50k 40/70 H
F14) By 7 Sz 500 422 BE 20 90 D L TR & 150 L SRR BT
100 mL B, #E 12 h 5287 T Bl
B, 58 Al it TEK

2.6 THERHERE

FBC I 5. 0% B4R YC-22-+0. 5 %6 S Ak +
0. 25 Yo WAL 41 19 15 35 e 24 Wi HT-160 5 A [R] it it
Fb B S5 S T SR R IR A R . T 120 TR m R
S 48 lE IR CE 120 min, SR 5 76 % R I
B Rk A K S, MR 1,

F1 BFEEHRBER HT-160 R EREIRKEER
Table 1 Test result of gel-breaking performance for HI'-160 clean fracturing fluid
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