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PR 19 14 5 32
2
PIR)E 18 10 8 10/8 20
IR T 19 14 5 32
3
HIRIG 18 11 7 10/8 17

PR 150C x 16 h,
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3520 0.0 Fl155.2% ; 3 457 AE %4 BDV-200S %+
WA IR BE S 4% 3 2 220°C LA |, DRISCAL-D %k
TEZ5 180°C . 220°C F11240°C , 16 h ZAL G , B EEFEAR
TR 91.5% . 91.5% 1 93.6% ; fil A BT I 3 2505
HAS J& , 25 B REAIR 20 51 0 8.5% .36.2% 1 61.7%,
1430 K g % % DRISCAL-D s bR fie i s &
180°C.. BDV-200S it il e T° DRISCAL-D,
X T BDV-200S 4 C—S 1 S=0 J&[A , KA FH
S MEERG TR T RA W TN BrRBEEem
PR FRE P 3 B 45 5y 3 ok 4 () Bl 2 (A R )
AHEAE A (75 0 o 22 2% v 3 1 390 0 B K 2%
A1, DTG I B2 R 28t e AR st | i o RS 140
SEE, 3145 BDV-200S #1 DRISCAL-D HY43 155 3% 3|
(S A NG B R 1 7/ 127 N
2.6 HASXEBREYSL IR HRIE R HRESE
TN AN ) v B BT IR R0 HAS 1R G5
BRAE IR 2852 150°C .16 h8 Ak 5 BT A8 1 |k 2k e
ATCATRIERE LR 8. LIR AW AL ES
Xt B . A BTIRIG RGN HAS J5 B0 3
B T 32.4% , IE R RN 47.0% 00 o BRI
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2010C/K M0 AL 2F R RS AR B ARV T %)
K FH RO G TR R IR S 2807 HAS 9 #5 PE R4 T
PEAY, 45 H ECy o 2.76x10° mg/L, K F 2.0x 10
mg/L, WM HAS Jog , & IMRER, 1T B4R

3 458

PAN,N-—F L1 FOR  CAEAL T A SR A5
PURIE RO HAS, B G a5k - N, N-Z 8
JHe | HORR | CA EAR I EE IR Lk 10302 I L
70°C SR 8 he

PUIRIE O HAS X K 3 R4 Wi i 2 A ]
WO IG EH L g8 BDV-200S & Wbt it
e 1 180°CHE = 3] 220°C LA I, % LV-CMC figz il +
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Development and Performance Evaluation of Heat-resistant Synergist for Environment-friendly Polymer
Drilling Fluid
LIANG Wenli
(Shale Gas Exploitation Technology Service Company, Jianghan Petroleum Engineering Co., Ltd., Sinopec, Wuhan, Hubei 430206, P R of China)

Abstract: The temperature resistance of the current polymer drilling fluid treatment agents is poor and cannot meet the requirements
of deep and ultra-deep high temperature drilling. In addition, the sulfonated materials is limited because of environment protection.
Using N, N-dimethylamine, oxalic acid, and CA catalyst as the main raw materials, the temperature-resistant synergist HAS was
prepared by optimizing the monomer ratio, reaction temperature and time. The temperature resistance and synergistic performance
of HAS in more than 10 kinds of polymer solutions such as the coating agent polyacrylamide potassium salt KPAM, high
temperature resistant polymer viscosity increasing fluid loss agent driscal-D, temperature resistant salt resistant viscosity increasing
agent BDV-200S, and in low viscosity carboxymethyl cellulose sodium salt LV-CMC bentonite drilling fluid, polymer potassium
chloride drilling fluid, was evaluated. Furtherly, the biological toxicity of HAS was detected by the bioluminescence bacteria
method. The results showed that when the molar ratio of N, N-dimethylamine to oxalic acid to CA catalyst was 1:3:2, the reaction
temperature was 70°C. and the reaction time was 8 hours, the yield of HAS prepared was the highest, reaching up to 98%. The
temperature-resistant synergist HAS had an obvious temperature-resistant synergistic effect on most polymer solutions, which could
increase the temperature resistance of BDV-200S polymer from 180°C to more than 220°C , and the temperature resistance of
LV-CMC bentonite drilling fluid from 80°C to 150°C , the temperature resistance of the polymer potassium chloride drilling fluid
system reached up to 150°C. After adding HAS, the drilling fluid had stable rheological properties and high viscosity retention,
which was equivalent to that before aging. The API fluid loss was reduced by more than 50% , and inhibition performance was
improved greatly. The ECs, of HAS, measured by the bioluminescent bacteria method, was 2.76 x 10° mg/L, indicated that HAS
had no biological toxicity.

Keywords: polymer drilling fluid, temperature resistance, synergist, biological toxicity
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