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75%) RN TR (PAA., 50% /KW, M,=3000) , i
BRL T A AR A A BRA 5 IR TR (AA) 54k
B TCOK SEALES TCKBRFREN , S BT 2l , BUER R e 4k
TARF ) 2K, A B 4, Tk g, Ehif e iR
TRARRAH,

DF-1018 42 #A i #AE ) e a% , I i
TAEALERA B A 5 B ARG T4, IR TR
AR A A FE AL . ZNN-D6 7S S BERL 5
FETH I R AN, T 5 U aE Ik T R AR A TR
INE] 3 BRI Zetasizer Nano-ZS 49K A, DL E 5
IR ] 5 JSM-5900LV 14 i 1 B i , H Ak
K254t TA2950 B EE 43 B 4% , 52 [ DuPont /3 F ;
SB-5200DT #7415 PEAIL , T 8T 22 A= R e 4y
BRI
12 LIH*

(1) B AYIERE A BB RIS il 2%

DOLEMERA Y (PAAN) A . B—zE &
AMPS & TZ& K A AT pH=7, FREL
i AM TR, A E & AMPS 7K %
NVP, F A G 5 28 18 7K, 94 il B4R ot & [k AM:
AMPS:NVP=7:2:1 i H 25%, 38 0.5 h, f
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3 CLSIMEXTEhHHF TR 4 NaClXFEhF & (4% £ +1.2% CLS) %8RI
CLS/ AVI PVI YP/ FL/ NaCl/ AV/ Prv/ YP/ FL/
% (mPa-s) (mPa-s) Pa mL % (mPa-s) (mPa-s) Pa mL
0 8.5 7.0 L5 22.0 0 12.0 11.0 1.0 5.5
0.2 6.5 5.0 1.5 8.5 1.0 7.0 70 0.0 6.0
0.4 7.5 7.0 0.5 7.0 20 70 70 0.0 6.0
0.6 8.5 7.0 1.5 6.0 3.0 9.0 3.0 10 6.0
0.8 9.0 8.0 1.0 6.0
4.0 18.5 12.0 6.5 7.0
1.0 10.5 9.0 1.5 6.0
5.0 23.0 15.0 8.0 7.0
1.2 12.0 11.0 1.0 5.5
6.0 24.0 15.0 9.0 7.0
14 13.0 12.0 1.0 5.5
1.6 13.5 12.0 15 55 {E%%E{"%ﬁuﬁvéﬁ%ﬁn%‘%sﬁﬁo Fﬁ% CaClJJ[I%E"J
s s o s o IR SRR AT JOPERRE B . X
o msme s s St T B A RS T I L RS BB
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TSI0.6% CLS Hij Ji AR KBl H- 1 2 38 2k
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UEDE, FLBRA MR o X SR T CLS Akt A
Ve E2s BRIHEAT £ 55, PAAN 3 20 38 3 K M 3 141 5 i
e = JURLAE FH T8 B B K AR S, 72 — 3 o B IR 1
FATR 2500 _E I8 W i 350 g F ol 0 2 o KR
FEREAIL

E3  %0.6% CLSHi(a))5 (b) IRk
ERIT RO D T R R

2.5 CLSTEshF R P A iEae
TEEG M (4% %38 ++1.2% CLS) T fin A [
Tt 1Y NaCl, % %< NaClX 55 I3 i A8 Pk A 2k 1)
S S5 R NFR 4 s . Bl 5 NaCla: 3 oK, &
RFMFEEE FAVERREE ShU) ) e NI K IR R
AN /N, 298 7.0 mL, BB CLS EA &bt
[
TELH R 4% ++1.2% CLS 1945 I b i
AR ) CaCly, %8¢ CaClL X 4l H i A8 M L %

B

S EUEUR A BAE F XG5 TP BT A I 45 5 4 5 1
Ko BHR A UE SR 2 CaCl il 3 K728 i 18
KL AH Y CaCl il &l 1%, 3k AR e 5 h
16.0 mL, 6B CLS E >y B 08 2% 35 HL A B 47 iy i 5
TBYLRE S, X bR 4 RN S B AT W, CLS L Ca* V5
PLBE I Na g, FER B TIAR Ca 5 R A
7K Ak 3 A 2 kP i 57 Rl e A KRR T
Y FHAR R 2 F— 4 Na A X ds el

R5 CaCLXTEhHiK (4% £ +1.2% CLS) MERERIRNE
CaClL/ AVI PVI YP/ FL/
% (mPa-s) (mPa-s) Pa mL
0 12.0 11.0 1.0 5.5
0.2 13.0 10.0 3.0 6.0
0.4 24.0 16.0 8.0 9.5
0.6 24.0 16.0 8.0 11.5
0.8 20.0 11.0 9.0 13.0
1.0 25.0 11.0 14.0 16.0

2.6 CLS7EShF & RImHE AR

WL R 4% 0553 ++1.2% CLS B 5L H- 84351
TE 140°C \180°C 4k 16 h Jim I 1 B H-V 1) J AL PR Al
UER R R ME 6 TR . 5 1.2% CLS A H W &
140°C il E AT , FOEE B BB PR R BE AR b /N U8
J 184 8.0 mL; 48 180°C =il &4k )5 , AN 98
PR R BE A BT AR, (LR R 45/ 0N , U8 2K 524 9.0 mL.
R T CLS Al VR0 48 1 DA B U 2k 3 1) 5% )
BN, 2B CLS HA R ARy i
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*6 EEWEMN4%EELT1.2% 25 180°C &4k 16 h J5 I IIE R AR FF1F 9.0 mL; 761
7 & i B i N — N
CLS $4 3R ERERIRE A A 6% () NaCl J5 & 2 HE 42 th 5.5 mL 3 % 7.0 mL,
B C fﬂ? ( ff}w - IEW : I;P/ FLL/ CLS#it Na'i5 4Ly fig J1 tf TPt Ca™ . CLS BhA scHk
R mra-s mra-+s a m Sl N N " N
o REWIHERT SRR 6 Bh O AR P2 W 5N
) 12.0 11.0 1.0 5.5 N [N =
" B, CEAT VR A YIS TR T R AR
140 EA)E 12.0 9.0 3.0 8.0
B2k
180 “AbE 9.0 7.0 2.0 9.0
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Preparation and Performance Evaluation of Compound Fluid Loss Agent Based on Polymer Microsphere
TIAN Yuanfang, TAO Danyang, DU Wenhao, XU Jin, ZHANG Jiatong, ZHAO Zhixin, ZHANG Xi

(Polymer Research Institute of Sichuan University, State Key Laboratory of Polymer Material Engineering, Sichuan University, Chengdu, Sichuan
610065, P R of China)

Abstract: In order to prepare a temperature-resistant and salt-resistant fluid loss agent for drilling fluid, polymer microsphere
(PMS) was prepared with acrylamide, acrylic acid and multifunctional acrylate as the main raw materials. The linear polymer
(PAAN) was synthesized with acrylamide, 2-acrylamido-2-methyl-1-propanesulfonic acid and N-vinyl-2-pyrrolidone, and the
polymer microsphere compound fluid loss agent (CLS) was made by the method of compounding PMS and PAAN. The
performance of CLS was evaluated by thermogravimetric analysis, scanning electron microscope, Zeta potential analysis and
drilling fluid performance testing. The results showed that the compound fluid loss agent CLS composed of PMS and PAAN had a
synergistic effect between the components, and the fluid loss reduction performance was better than that of any single component.
CLS had little effect on the rheology of drilling fluid and had excellent fluid loss reduction effect. In a drilling fluid with a bentonite
content of 4%, when the dosage of CLS was 0—1%, the apparent viscosity of drilling fluid changed within £2.0 mPa-s. When the
dosage of CLS was 0.6%, the fluid loss of drilling fluid could be reduced to 6.0 mL. The initial decomposition temperature of CLS
was 276°C. After the drilling fluid composed of 4% bentonite and 1.2% CLS was aged at 180°C for 16 h, the fluid loss remained at
9.0 mL. After adding 6% NaCl, the fluid loss only changed from 5.5 mL to 7.0 mL, showing excellent temperature and salt
resistance.

Keywords: polymer microsphere; linear polymer; compound fluid loss agent; rheology; temperature and salt resistance





