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Development and Application of an High Temperature Resistant Polymer
PFL-L as Fluid Loss Additive

Yang Xiaohua,Qian Xiaolin, Wang Lin, Wang Xianguang,Dong Xiaoqiang
(Sinopec Research Institute of Petrolewm Engineering, Beijing,100101, China)

Abstract: To prevent high temperature thickening and maintain good HTHP fluid loss and rheological
property of high temperature resistant drilling fluids,a low molecular weight polymer fluid loss additive
PFL-1. was polymerized by oxidation/reduction reaction,and was analyzed by infrared spectrum and thermo
gravimetric analysis. Its molecular weight was tested by gel permeation chromatography,the fluid loss and
compatibility in drilling fluid were also evaluated under high temperature and high salinity. Test results
show that PFL-L has good thermal stability and polydispersity of molecular weight,is suitable for drilling
fluid in ultra-deep well as an additive. PFL-L. can reduce fluid loss and control viscosity significantly at high
temperature and high salinity,the heat resistance up to 220 “C,salinity tolerance to saturation. It was ap-
plied in Well Xuwen X-3 which is an important exploratory well of Sinopec. Its field application shows that
the drilling fluid has good high temperature stability,and met the demands of long open hole that drilled in
the third spud to the total depth of 6 010 m. PFL-L,as an ultra-deep well drilling fluid filtrate reducer,it
can also meet the demand of drilling safely efficiently in deep and ultra-deep wells.
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Fig. 1 Infrared spectrum of PFL-L
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Fig. 2 Thermogravimetric analysis for PFL-L
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Table 1 Effect of PFL-L on saturated salt water drilling fluid with bentonite

i 7 s s FUFE/(mPa + s)  AMERIE/ (mPa - s) B8] J1/Pa U8R &t /mL
e 34 220 °C/16 h i 1) £ A B L A 2 AN AR R
A +3.0% PFL-L 220 °C/16 h 7.0 7.0 0 48
HA44.0% PFL-L 220 C/16 h 7.5 7.0 0.5 42
I +5.0% PFL-L 220 °C/16 h 9.0 8.0 1.0 32

I 4. 0% I 3+ 36. 0% NaCl,

TEAE AR 7K I 20 1 S Al L, 5% PFL-L
XoF AR AR KB H VR BE B8 R 0 0 £ 7K B TR
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1. 5% NaOH+36. 0% NaCl+ T &t £ 85 . 45 R W36 2,
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Table 2 Effect of PFL-L on fluid loss

R/ FURERE/ YRR/ i R e R i
NN B /mL i Pa Y Pa
a0 ] (kg L) U8R HE/m SN PN #h] )1/ Pa W1 )1/ Pa AR
AR K3 2.0 6.4 7 63 12 9.5/14.0 210
T FIER K 3 41, 0 % PFL-L 2.0 1.0 85 71 14 10.0/18.0 48
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Woh16 ha tERE P, &5 W % 3. M & 3 vl 4,
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Table 3 Properties of drilling fluid before and after rolling at 220 C for 16 hours

(3] R A A /mL ¥YEZEE/(mPa - s) 8] Jj/Pa ] J1/Pa pH 1
e “;Fé‘\ir‘?'n 21.0 9.0 6.0 3.5/4.0 9.0
220 ‘C/16 h 25.0 5.0 0.5 0/0.5 7.5
A +1. 0% PFL-1+1. 0% PFL-L g 7.6 37.0 8.0 1.5/6.0 9.0
+2. 0% SMP+2. 0% SMC 220 °C/16 h 6.4 22.0 11.0 1.0/3.5 9.0
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Table 4 Properties of drilling fluid after rolling at 220 ‘C for 16 hours

55 A K2 F A B S 6 AR T M

KM PFL-L 5 3378 A4 Ak BR500 500 s 8 B IR

WAHL T #BE/ (kg e LY JEKRE/mL RWHFE/(mPa -« s) BWHEFE/(mPa+s) hUJ1/Pa #UIJ)/Pa SiEESEEKLED /mL
Bdh 1 1.83 4.0 85 55 30 11.5/16.0 15
Bl 2 2. 00 2.0 59 47 12 2.5/7.0 26
B h 3 2. 00 4.8 78 65 13 1.5/7.5 14

HLETT 1R 3. 0% Wi 43¢ +2. 0% PFL-L+2. 0% SMP+4. 0% SMCH0. 5% ZSC-20140. 5% NaOH+ T & 47 83 Bl 7 2 4 2. 0% I +
W42, 0% PFL-L+4. 0% SMP+4. 0% SMCH0. 5% ZSC-201 4 1. 0% NaOH -+ Fi A ¥y e )7 3 9 2. 0% I i + 3% +3. 0% PFL-L +
0. 3% PFL-H+0. 5% PFL-1+2. 0% SMP+6. 0% SMC+0. 5 % ZSC-201+2. 0 % NaOH +36. 0% NaCl+ S 485 .
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Table 5 Drilling fluid property at test section in Well Xuwen X-3

W/ m wE/ (kg LD HiE/s MERE/mL IR EERED /mL YEFE/ (mPa - ) FhY)7J1/Pa Y] 71/ Pa
5125 1. 11 79 4.8 24 37 7.5 6.0/16.5
5274 1.11 70 4.4 22 39 5.5 6.0/15.5
5 309 1. 11 80 4.4 18 39 7.0 6.5/19.5
5569 1.10 112 3.6 16 43 11.5 10.0/24. 0
5672 112 107 3.6 13 41 20. 0 9.0/15.0
5735 1.12 68 3.2 14 33 13.5 6.1/12.3
5876 112 90 2.6 16 43 15.5 8.7/14.3
6 006 1. 14 63 3.8 10 27 20.0 8.5/14.5
6 010 1.14 60 3.6 12 26 29.0 9.0/13.5
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