Jan. 2023 LA, A T H43BH
< 226 - Modern Chemical Industry 2023 &

#r B Pl im i 2 3R A B Ok Ak 5 BY W 2 A

MEBER 3

X ook, EERY” EXH, ERE, KET
(1.4 4%%7&«}%.4\751‘&4 S AP ACRAF R, v AR 614000
2.0 b H AWK AR, T H79 816499)

FEE A BT IOKFITHRBTERRE AR SR AR 22 M, AP nano—Si0, ,AMPS AM \MA F1 SSS 2 JFR} i i H
BSR4 T — BB KR TR G W BE A K Si0, AW P(AAMS) /nano—Si0, 64 i [ 3K e 3 i = SR IR
B I K RE A, T4 v 1 e, PRI SO IR A R e 2 TF 5Kk, FIFZ0Ah BiRES5 F BERAE T P (AAMS) /nano-SiO, 4%
1,355 P(AAMS) /nano-Si0, K IR IR R MK iR iih S AL BEAS i T4 REIEAT VRN . 4592, P (AAMS) /nano-
Si0, ] B 4 i K PR A e T R FR A R 4R R KRR T, 24 P (AAMS) /nano-Si0, 514 0. 9%, HKJEHAE 120°C R 5K
9 44 mL; 75 10% ~30%NaCl LK B KPS o P(AAMS) /nano-Si0, B Jy 1. 2%, /K P B9 2 K AT/ TF 50 ml, Al
JE I TR XK e 0y 25 e R At RE A HA 3 A TR M RE TR RIS

SRR MRS DU IR s Pk s ik

FESHES.TQ314.2 MR ERD A

DOI: 10.16606/j.cnki.issn0253-4320.2023.01.040

STEHE 10253-4320(2023) 01-0226-08

Preparation and properties of a novel temperature- and
salt-resistant polymer fluid loss reducer
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Abstract: Current fluid loss reducer has the problems such as insufficient temperature resistance, insufficient salt
resistance and poor comprehensive performance.A novel water-soluble polymer-based nano-SiO, composite,P ( AAMS)/
nano-Si0, ,is prepared through free radical aqueous solution copolymerization method with modified nano-SiO, , AMPS,
AM,MA and SSS as raw materials, aiming to improve the water loss control ability of cementing slurry under high
temperature and high salt environment, therefore improving the cementing quality and ensuring the efficient and safe
exploitation of oil and gas resources.Firstly, the structure of P( AAMS)/nano-Si0O, is characterized by means of IR and
NMR.Secondly, the water loss control , temperature resistance, salt resistance and other basic construction performance of
P(AAMS) /nano-SiO, cement slurry system are evaluated.The results show that P( AAMS)/nano-SiO, can significantly
improve the water loss control ability of cement slurry in high temperature and high salt environment.The water loss of
cement slurry is 44 mL at 120°C when the content of P( AAMS) /nano-SiO, is 0. 9%.The water loss of cement slurry that
contains 10%—30% NaCl is still less than 50 mL when the content of nano-SiO, is 1.2 wt% , which can meet the
requirements of cementing operation.lt is indicated that 1. 2% P ( AAMS)/nano-SiO, cement slurry has no adverse effect
on mechanical properties, thickening properties and other basic engineering properties of cement paste.
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B 6 (AAMS)/nano-Si0, A V&K B 5.
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0.3%SXY 43 HL#] + 0.5% PC - H21L 28 % 7| +
44%7K ,

60} 2

40-/

120 140 160 180 200 220
SRS/ C

1—PAMPS/AM ;2—PAAMS/nano-Si0,
A8 BEX API (£ KEH B
MK 8 H1r[ LLFE Y, PAM/AMPS 28 [ J K FI4E
ERIREE T A R K PERERS 22,1 P (AAMS) /nano—
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W DR RS e M R A AR LR G MR RE A R
P(AAMS)/nano—SiO, i & 4340 1.2%, API 3§k
HEIRIREE A 120°C , HA IR B8 90°C i, R[]
R AKIE R LR G T RR N 1 FiR

®1 ARBREBSBTKRERIEZEMERE

w(F)/  APLFRKHE, BB A/ DURERRE M/ AR
% mL mL [/ (grem™) ] ©600 ©300 ©200 ©100 ©6 @3
30 47 1.5 1.88 1.88 1.88 189 115 55 7 4 48
20 39 0.9 1. 88 .88 .88 182 100 43 6 4 37
10 28 0.5 1.88 1. 88 .88 179 102 43 7 4 36
0 21 1.0 1.88 1. 88 .88 178 105 45 6 4 34

M1 AT 4G P (AAMS) /nano-Si0, [%
PR EA B PR e RE, i A F0h 1. 2% 52
B EE SN 120°C I, 5 #h B i 20 80 10% 1 20% 1Y
IRYEH IS 7K B P I AE 50 mL LN, P (AAMS)/
nano—-Si0, Z i A EA R 47 T Eh vk Be & ol A i
(% 25 K ) H 51 A T—S0,H ) B fk ,—S0,H £
FE L XTHAMNFLBH B RN EEUER , LAy F B —COOH R
{CEAT RAFIBTER AR 1, 14 B il T Ji ik £ 1= 5 20
52T B4 i 52 A W 43 4 b 2RI 0 MR 6 )

R EA NI RST A8 PR 4F 55 4% 2/ nano —Si0),
TE—ERE LR G YN o B R R ET RIRES 2
o T HATERERE , DT X £k K e H e 8 IR 4r
R AP K g
2.3.4 AAALPEALIEH

REE IR E BT P(AAMS) /nano-Si0,
XK RSB 2k 2, 43 3IFE 120°C .60 MPa
180°C .90 MPa 45 FIFM B4 1. 2% P(AAMS)/
nano—Si0, Xf /K eI BAILYERE AR , 25 K &l 9 B



232 - A AL T

7N SEESRETT A R R OK BT mm AR G G I K e +
P(AAMS) /nano - Si0, + 0. 3% SXY 43 #5 + 1. 0%
PC-H21L ZZ5E7]+44% 7K (& 20% 1 NaCl) ,

200 100
. 180f 90
£ 160} 80
= 140} 70
R 120t 160 &
% 100} 50 5
& 80F 40 e
T el 30
i a0l 20
B o 10
20 1o
02550 75 100 125 150 175 200 225
B4k ] /min
() 120°C
200 100
< 180f e 490
£ 160 ca il 180
< 140 470
120F & 160 &
H 100} 2 150
© 80f . 190 =
= 60 - . 130
ﬁ 40,7 T 4120
20fF——= 110
0 10 20 30 40 50 60 70 80 90 100110120130
BA4LIE] /min
(b) 180C

1—IRE ;2—JE )
K9 4 P(AAMS)/nano-Si0, Y
KA A 4

ME9 FR[LLE 1, B H 1.2%18) P(AAMS)/
nano—Si0, HY/K I TE 120°C & 180°C T FBA LI (7]
390 125 min % 223 min, B4k #H £ T0E 6 B 8
£, AR ZEOR LG 120°C K 180°C MY R H1 iR
BE PR i & B8 AR, B P (AAMS ) /nano -
Si0, REfH /K JeIAE = Wk A A 1k 55 95 vkt SR 5 f 4
OENA RIS fE B A& R4 oee 71 0 R i e
RAF M di s itk ge .

2.4 MHEREERKNEHR

TE 120°C | & R BT 70 ECH 20% 2548, X 4lizk
Vel A 1.2% P (AAMS) /nano-SiO, 7K 83 /Y
JKVUEDF LTI S P (AAMS) /nano-Si0, I
B AT 8T, SERR KPR 7 M 4 G Gt
JKJE+1.2% P ( AAMS)/nano-Si0,+0. 3%SXY 4
F+0.5% PC-H21L ZZ & | + 44% K (&% 20% 1)
NaCl)

2.4.1 SEM k&5

ali/KPe K M ABH 1.2% P ( AAMS)/nano -SiO,
FKVEIE K VBB DE AR AL AN A 10 PR,

ME10(a) Hrl LLE H, gliK IR I UF h A A 38
KAGFLAR B YRR RSO AR 22 , X 45 F f /K 3R 4IE T
TIE Ptk SR SR K K, AN RE T 2 [ 5T

F435F1H

(a) g7k e (b)P(AAMS)/nano—Si0, 7K

B 10 KR EG Y SEM B |

R, TAEL 10(b) H LR Y IR D A 08 AL
4, AT LA B9 B0 B A — R BAR Y BT, 45
FEUR LB, Rk B R aF K PE
2.4.2 EWENSHN

i3 S LR BT E T A R B SRR P
(AAMS) /nano—Si0, 7£ 7K Jé 8 f & 11 i W B i, an

K11 Fs

500 35

aoof 10

= G, 25

m;;SOO- {20

| 115 g

E 200 / 11.0 E
1001 ><\ L 108
ol ————— 400

00 02 04 06 08 10 12 14
P(AAMS)/nano-SiO, T & 535/ %
14 7K Bk 2 K g it
B 11 P(AAMS)/nano—Si0, 7 A JB J& 4 & T &y
R E

M 11 A LLE H, P (AAMS) /nano—Si0, &
I K B Bl o L AE DR O L W B S A 3 2 e, Y
P (AAMS) /nano—SiO, F 5800 1. 4%}, HAe
UEDF LR 3.1 mg/g, RIKEN 22 mL, FH
Ra 2R KGR ) 438 2 /K PR BB 5 LA E U 30 T P g o o
FEMOC

SEM F B 5 73 Hr 25 5 2 B, P ( AAMS) /nano—
Si0, PR AR T A 43 2 7K AT B AE - I Al 5 5 5 1R o
HIEMEIVE T . P(AAMS)/nano-Si0, HHIREREE R
S I R AT i iR 7 W R A K e ORE R T, AR IR S
nano—Si0, AR T EEET T IR Em R AW
KR KT EE 77, R G W E R 22 E T i i
IR BB L — )22 W ) 1) JE AR e i 25, S SR A UK
PRHFLAR I HB 3B R, T4 m A I DF i 3k
R DT RRARR T 7K U8 28 78 o i s 3h M 5 h i 2k
Kig,
3 g

BT H AT R K AR i i R PR B 5 Kk
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RERRAICEL 2 52 2R3y )8, DL e nano - Si0, ,
AMPS AM \MA F1 SSS A J5B}, il £ T — #7811
YU IR ER S K5 P (AAMS) /nano-Si0, , A 3Lk
2 po T e R M 2 rp [ IR OK R 3R A s R K PR BE L 3R
o [ B A, AS(E LRI ST R B R A R i
FLRG T WA I K U R Al A, 45 B A
37 (1

(1) Ak nano—-SiO, ., AMPS  AM  MA 71 SSS
R IERHR A& T PR R ER R K] P (AAMS) /nano—
Si0, ,/ﬁ\ﬁi‘ﬂ%%ﬁ:j\j :AM : AMPS : AA :SA :nano-Si0O,
JFEJRIC LR 100:15 :10:3:0. 3, 51 & FI By 0 24
R EEE IR 1Y 0. 35% , J N il R 65°C, IR I i (7]
H5h, AR Z pH 2 7, P(AAMS)/nano-Si0, ()
LI4h KRG RAF LS R R BT BE MR AW .

(2)TEF T Eh B T, P (AAMS) /nano-Si0,
FIFE IR BE DT &5 SR 2 B, A2 TR B I R 120 ~
220°C & &K 0~30%H}, P ( AAMS)/nano - SiO,
KR I EA R s Sk Mk e M 28 AP RE , 120°C
F1220°C 4544 B By 2R K 5t 4303 4 28 mL Fil 62 mL,
120°C S & 450 0~30% 1}, 22 /K& /NF 50 mL, H.
IKUEIE 255 Tk e R AT, B AT i /> B Ak th 41
REEAEH UESEARARIME, & Lk, p
(AAMS) /nano—Si0, REAEAT R /& i ik = £ b = 26
b B v N VY A B i

(3) ITF bk 22 WS 06 25 | 25 6 /K U 3% I ot
AITOTE SR K P ( AAMS) /nano—SiO, EJEGE 191K
B, AN, P (AAMS) /nano-Si0, 7K Ifé 3% 76 75
T e R R T A 2 A WL BRAE T L A5 5 500 % B A1)
PHEAEF, P (AAMS) /nano—Si0, ELA it i I 5 W 1
ARIRGERE S A2 58 P B9 nano—Si0, , BEFI il W B
HP—SO,H F1I—COOH TE /K Y fUkr 2 T8I 1) Jd W Ff
FFORIE 7 T8 B &F )&, L A1, P ( AAMS) /nano - SiO,
FEEZEVE R T eI B — 2 M ) 0 SR G s e A
TEDFIIFLAE I FEARIE DB B R | R e DY
R, NIRRT 2R K i

S 3Lk
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