5536 B4 3 ¥ @m 1 T Vol.36, No.3
2019 4 3 A FINE CHEMICALS Mar. 2019

i F L 22 ah 5 i R R i 5
HESHH R AR SR EA & RS EE M

B Ema T, oz L o2 &1
(1. VHRAMRE AMSRABRR TR, W A 6105005 2. PHRE AN KRS WA R L FFE T
FRERE NI E, W A 610500 )

E: DINGEBE (AM), FENER T\ (SMA) AR HE, BAZSF T (AIBN) RF50E#, =&
JER (DVB) B, ROIGIEMEMEEEER (PVP) AR, SRR G 6 B IS - F 8 2k 511
(FLA )o SR ZE LIV R Tk, @ X H R R IR PR (APL) JEREAINE, ThE
FAEB SN 7E 55.3 ¢ HEEA 30 g alivgo KAl iR AW, SRR BT RN 20 g, m(AM):m(SMA) =1:3,AIBN
0.7g, DVB2g, PVP4 g, RNIREE 70 °C. KIVETE] 6 h, FEi%SM N FLA Ak 3 g (CAFHBARRA 100 mL,
TRl ) BHAR APLUERE N 1.6 mL. FIFHLLAMNGIEXNT & M= WS H#-1T T 3RIE. S22 rai BB, REWN
PIACSEEARIRIE N 111 °Co Sl BRI SCI v, R8I RN o Bl A R SRR 3%, APT gk
WK, A L6mL, EiREE (HTHP) JEAER 7.2 mL; BB R, M RFIRMEATH 160 °C
e, SESERRERFIAE L, X AR ] WAL, BN TR e B L T E S
KB WA RAW: AHEREG; SRR, BEJR E A
FESEKS: TE254 MERFRIREE: A XXEHS: 1003-5214 (2019) 03-0520-08
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Abstract: A polymer fluid loss additive (FLA) for oil-based drilling fluid was synthesized by dispersion
polymerization using acrylamide (AM), stearyl methylacrylate (SMA) as monomers, 2,2'-azobis
(2-methylpropionitrile) (AIBN) as initiator, divinylbenzene (DVB) as cross-linker, and polyvinyl
pyrrolidone (PVP) as stabilizer. The single factor experiment method was used to optimize the reaction
conditions by measuring ambient temperature and medium pressure API filtration loss of the drilling fluid
system. The optimal synthesis condition was determined as follows: 55.3 g methanol,30 g purified water
mixture as solvent,20 g monomers,M(AM):M(SMA) =1:3,0.70 g AIBN,2 g DVB,4 g PVPreaction
temperature 70 °C and reaction time 6 h. Under these optimum conditions, the resulting FLA exhibited
excellent filter performance. When the addition amount of FLA was 3 g (drilling fluid volume was 100 mL,
the same below), the API filtration loss of the system was 1.6 mL. The product was characterized by FTIR.
The results of thermal analysis showed that the product's glass transition temperature (T,) was 111 °C. When
the dosage of fluid loss additive was 3% of the total volume of the drilling fluid system, the API filtration
loss was 1.6 mL, high temperature high press (HTHP) filtration loss was 7.2 mL. The high temperature
aging test results revealed that the product was stable at 160 °C. The effect of the synthetic fluid loss
additive on the rheology of drilling fluid was reduced obviously compared with that of asphalt. Moreover,
the quality of mud cake was better than that of asphalt.
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Table 1 Half-life of AIBN at different temperatures
T/ °C
61 63 64 65 67 69 70 71 73 82 101

AIBN
N 15.19 11.49 10. 72 6.64 5.084.493.89 2.99 1. .1
SEE/ 5.19 9 10.00 8.72 6.64 5.08 4.493.89 2.99 1.00 0.10
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Fig. 1 Effect of monomer mass ratio on API filtration loss
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Fig. 2 Effect of monomer dosage on API filtration loss
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Fig. 3 Effect of stabilizer dosage on API filtration loss
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Fig. 4 Effect of initiator dosage on API filtration loss
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Fig. 5 Effect of crosslinker dosage on API filtration loss
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Fig. 6 Effect of polymerization time on API filtration loss
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Fig. 8 Effect of DVB dosage on intrinsic viscosity
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Table 2 Effect of additive amount of synthetic product on
performances of drilling fluid

PRI FEE WPEFE APLUER HTHP JEK a3l R

/g /(mPa-s) /(mPa:s)  H/mL H#/mL A%
0 18 12.0 10.0 32.4 758
1 17 10.0 6.2 18.4 734
2 18 11.0 2.8 10.0 759
3 20 15.0 1.6 7.2 752
4 20 13.5 1.6 7.0 738
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WASPE L R MR E N, 45 IRANER 3 R,
23 TRVl H Y M RE Y 52 1)

Table 3 Effects of different temperatures on performances
of drilling fluid

EALUREE ROEE WBIERE APLIER HTHP IR Rk

/°C /(mPa-s) /(mPas)  fH/mL H/mL A%
120 20 15 1.6 7.2 752
140 18 14 1.6 7.6 728
160 18 14 2.0 8.4 674
180 16 11 3.2 11.0 563
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Table 4 Effects of different fluid loss additives on performances
of drilling fluid

Be ScEe RUBEEE JEYERNY APLUEL HTHP IE #kFLH
7 8 / (mPass) / (mPas) HE/mL KE/mL  JE/V

. BALHET 20 16 15 — 765
s 18 14 2.0 8.4 674
. efEr 21 19 1.2 — 682
E A 26 23 2.0 9.3 628
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Bo 17 2"R IR 7 o R D8 2 T IV I 4
Fig. 9 Mud cakes of 1 and 2* drilling fluids
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Fig. 10 Phenomena of synthetic product in diesel oil and water
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Fig. 11  DSC curve of synthetic product
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