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B 2- B M B A -2-F A & A ER (AMPS) 5 5 M B (AM) 4 BB SR AR B & T — AP 4008 K A6 A8 R A
STAR-AM, i it 2L 9] ki R AE T F 42440, ¥ STAR-AM 5 A A8 A 3871 B4 35 A0 CE B e A |
HCOONa % & B 4F £ 45 L 403 3 R4 TRk & . 2 A13F 4 T STAR-AM 2 2k A4k i Ak & P 89 4008 35 45
FalEie KR, F IR T SR Ak BRI AR . BREAW, AR (R R AR R E A 60:40)  E1k
(AMPS . AM #1 i t9 Z ¥ 4 1:2) T W A 65:35 69 4+ F ) &-49 STAR-AM AL A £ 4F 69 30 B34 608 R AR
STAR-AM /m& # 10 ~25 g/L i, & 3 150 CHE LS 0 5500 B 32 3, APLIE L B RIGMAK; Im AT B 25, A %
FIRAE A 150 )CHZ £ 170 °C. STAR-AM hn& 4 25 g/L B, A5 £ AR iR 45 7k 170 °CH AL )G 49 APTIE &
42 1.3 mL,HTHP & % %42 10.2 mL, 8 S5 T % Lecre i 0 ik & 7 B A AR 70048 BR PR, B b
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BE 5 2R B S T 10 s 8 B Sy SR B T T 3 1T
5 180 CHIBRPETEN YS, BAR B A B i FE g g/
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HARFEN T AT, BB IS G A L F D AR A 2R
KA MIFAMGE o BEA RN +FT REbd, 230 K AR 5
B8 R Rk IR P 2 , B0468 TC A T [ AR P
R AR B R R AU ik e K g e

S IR T A0 3 i 2 PR T, AR T I
AN EH R IR LT KR
TEM ELAEZE A 51 A AMPS Fll AM SLiA 5 1+ i 5%
VERY BCRARTL L A T —Fh R RESL R A BT IR I 2
RG], LT I, — R AP R IR A T
TR R M T HURE AR iR 2 R A K
P RRIR B e B A SR

1 SEEE

1.1 M5

FORVERY ARZETEH, Tk, Wb e B 1k
T A BR A A 5 2- T4 M Ik e 56 -2- FE 6 79 1 1R
(AMPS) . INBERE (AM) , 73 dir 4l |~ AR ST A=
FIABRAA A B £, Tk g, (AR B 147 FR
oyl EEEALEN BRIREN G B B AR IREN /S K
SALEE JOK SRS SAREN FhER L 95% L, S AT
ol R KAL) RN SR (HPS) R
FELTE R (CMS) , Tl g, b SR Ak T4 PR F
HOPE A YR A PSR R IE R (POLY-V) (20 H
G W &35 ) (POLY-CM) | 5 ik 25 1 5 7 9 57
(X61) B2 S 2 BERCE 7 QWY L JEHLER Jin 5 7]
(KC1) A HLE N #] (HCOONa) & S kR Eh A0
(2.5 cmx5.0 cm) , H[E A7 il Ak T B0 A PR 7] P
At A A

ZNN-D6B # Hi 5fj 75 BUERL 76 2 11 . GIS-B12K
TS o A R S SD6B U H UL R APT B2
DZKW-D-6 % Fi HIE i K i 55 . GGS42-A A i =
JEE AL XGRL-4A BIZEF g XYM-2 B3 1A
BT, T AU AR A PR F]  Nicolet™ iS™ 50
FT-IR 21 4h St 3% 4, 28 8Kt /R B £ A Al
DZF-6050C 4= [ 8 FL.25 TH4H , T8 iRt A
B\ 7] LDY50-180 BUEH O SR B  WR-3 1)
Tk R A TS YA, mE A B S AT FR A F
1.2 XWHE

(DRI il 25

PRI — 7t TR T RN A T, A — 2 i
(R ZE TR 7K Tl ORAR, 46 I 10 28 1i BE 7E 60~ 90 C

TAEFMIE 1.0~2.0 h, BUE G AR R H 2= &
o 535 AMPS ¥ T — & 1K, InA AM 72
S FE 5], ) F NaOH 3845 pHAE N 5~7 )5 ,
TSI TERTR A 45, 218 TFHRZE 70 °C.
NG AT B B T, 5 I 48000 A R A e B 25
s TR AR, R TR 5 VA VRS B B I LA A5 37 W]
B, FEA RSO, FImA S &R A) a2
P B 2.0~5.0 h, AR BIEERCIR =) . & TSV
U B B NI T LT B M, A5 3 A AR
i, 854 STAR-AM..

()PP Ik

% W8 [H Z bR GB/T 16783.1—2014( £1 i1 K 4%
ST BRI 26 18655« AKIEBG ) ,
PR PERE PP AR PE R TR e APTUR R Bt
(FL (API) ) 1 150 °C = & /= & API & 2% & (FL
(HTHP)) . ZHAM KR SATIARME SY/T 6540—
2002 CEE IR S8 WA 3 T 2 = NP i), SR H
FHO T BN I | R i TR Bl AT Y SR AR
B VRO it )23 R 8 5 PPN B R IR A 2 AR
PERE.

2 R 51NHE

2.1 JRAHEC L o R SR T 1 Bk Y 22 i
2.1.1 ZEhAr R BB e

[ EH AR (AMPS  AM B Lkl 1:1)
[ 5T FE oA 65235, A & I Ay 1) o SIS RIS (] i 3 )
Bt FC , H5 A5 A0 P2 45 10 /L 9 fn AR (B 7l
7K+7 g/L NaOH+4 g/L Na,COs+5 g/L POLY-V, Ji5 [A])
22150 CHUR B HEATIEREDEAN , 25 Rk 1
7R o SEIVER T ERTER Y 5 L, BRI (4
PV . YP) BRI TF-2% , [R] I8 2R -t 2 1
s BEINTE Ry TR SEE R B L, BRI AU RE R
BT TR PIRPER VR FHRCR & A I,
it AT 14 BRI R DR R PERE . M FORTER SR
BEYERY I LR 60: 40 I, 4K SR B E R TER
Lo, ZEOD4E i AN B B AR i SO R ; R 4A 22
PR A ETE R LI, U8R B EEAUR U R, Fi )
MBERE . TEIZ LT, R REIE R HOR K REAS 24
M, B
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R1 EHTESELL T STAR-AM M EEHI S50

TR AERMT 4V py yp  FLoTL
Y (API)/ (HTHP)/
gl (mPa-s) (mPa-s) Pa

mL mL
100:0 20.0 15.0 50 10.1 366
80:20 19.0 15.0 40 80 292
60:40 18.0 14.0 40 64 248
50:50 15.0 13.0 20 61 240
40:60 12.0 11.0 10 58 236
20:80 9.0 8.5 05 54 228
0:100 8.0 75 05 53 224

2,12 BARBRAS EIL A

TEEAKTER 5 AR TEM L LR 60:40 /Y 5544
L AT B B UE R 5 B JFURE 2 (R T LE B
AT 7= 4% 10 /L By A LS, 78 150 CHA
WG HATHERITM SR ME 2R, Y
AMPS 5 AM it He [ 52 s, Bl DA o L A3 i, 5
TRAHXAR BE TR, B L5 R R 34 a8 H
REAIG , FH N 3R 1) S8 4+ 1 R R, S BUT I iR
PEAR 2% FEAR R VIREAR U8 A R ARG I s 4 vE 8 o
LU 2 B, $2 0 AM (5 Bb, AR BE DI st i, i
KB THRE LTS YHak(AMPS . AM
VIR FE 1:2) (5 B 35% e (CE KR TER AR E e
W A 60:40) (5 HE 65% I, 3¢ BT, FL
(AP1){¥ 4.2 mL,FL(HTHP){X 16.0 mL, f&ugJPEfE
ek, AR AREL L

R2 EMSBMKE LT STAR-AM M REHI S0

AMPS . TERY FL FL

. o A P YP,
AM )5 ?;E/O/ i/ (mP:/_S)(mPZ 9 Pa/ (APD)/ (HTHP)
Mk A mL mL

1:1 35 65 18.0 140 40 6.4 248
1:1 25 75 12.0 100 20 215 =>50.0
1:1 15 85 8.0 7.0 1.0 30.8 =>100.0
1:2 35 65 23.0 170 6.0 4.2 16.0
1:2 25 75 17.0 130 40 156 316
1:2 15 85 13.0 1.0 20 232 488
1:3 35 65 26.0 190 7.0 5.1 19.4
1:3 25 75 20.0 150 50 173 432
1:3 15 85 14.0 11.0 3.0 268 =>50.0

22 BRERFILEHRI
YA ) STAR-AM RUZE R BEAT TR AE . 2T
ARG E (WL 1) T, 3462.14 cme' &b H B8 T 55 14
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—OH {45 3R s WA 52929.78 em™ 4b H B T ey
HEEEA T ) C—H 25 3R 3114 5 1042.89 cm™ Ky
—SO, 1 S—O i 45 Yk 5l % ; 1185.19 cm™ iy AMPS
BEAT P C=0O 4R s ; 1647.50 cm™ A AM H1 C=
O 4R, 454 3140.26 cm™ Ab—NH JEA i
PR I A B EL 0 FEAE . SR U], AMPS,
AMZ Y5 T HAER N, IS HARr=4) .
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200 500

2.3 BERAFIFTER RN
231 Mgk

TEFEI R BINA 20 g/L [ i€ 2 7 STAR-AM
R Al R o U B S B 08 2 77 HPS L CMS, 3
HAE 150 CFHIRFTE I AE MR FL(APD) , 25
M3 Fm . 25 HIEIZALRT AT, 7 Y)
A 150 CEAR IR B VIR IEREAL, 2hY) J112 3.5
Pa, FL(APD) ZJ°4 20.0 mL. Xf [t 3 Ffr 4 2 B vk 2
FI), T R VE B HPS R CMS Bl e 2%, %
G B e 25 (LRl B A SR A SR FL
(APDATISRAR K, BEAR AN 7.9% 1 18.8% 0 X J
T iR —J7 230855 HPS F1 CMS AU HRE 77 , FAR
5 FLAth Ah B 2 [8] ) I RIS RLAVE FE s o5 — i 23 42
A AL N R R, REAT S K, 855 K Bk A
FERYE BRI, TR KA BE L ER
1] STAR-AM il i B2 A% 4L L 5] A AMPS HR{f, —
J5 T = T A ()5 BHASOR , 380 T AT i W
TR NG K it o — T AT LS AR Z B
5 A AL B U R VR BRI DR R B3 3 1R
RIS R AR . MR N B R REE T, 3
I J1 K F 10 Pa, FL (API){X 2.8 mL, [ A% 3R &1 ik
86.1% , HA7 B I AL L ZH R B A o
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%3 STAR-AM 5% MBUHEE M BERE KT
SRR MEBERI R

. FL JERHE
PR AV PV/  YP/
IR \ 4
BRIED = (mPa-s) (mPa-s) pa & (APD/ B%{EE
mL /%

PIRRET 335 19.0 145 12.0

B
o

PIRE 125 90 35 30 202

STAR. PMERT 550 350 200 15.0

AM - pumis 330 225 105 7.0 28 86.1

PURRT 450 290 16.0 13.0
HPS
PIRF 160 120 40 35 186 719

PRI 500  33.0 17.0 135
CMS
PEF 17.0 130 40 35 164 188
Y+ A 3 o/min B HERE B TSR
232 Iesehdeh
i Al D) | N N i 17 i O 3-8 S|

STAR-AM, M HAE 150 °CTF #UR TG A9 FL AR T Al
FL(APD) , 253 3k 4 7R . STAR-AM HAT B 2 1Y)
PURIGRFR IR RAOCR . = AR 2L , R
(AV) TR IE 62.7% , @, F R H 515 75.0%,
FL(API) )74 20.0 mL. 4/ A 10 g/L STAR-AM
Bf, 8 2 B PRI R GA 79.2% , ELA W 1) Bk 2 5%
B, HIEIEASG B AV T B [ 5 49.4% , H &, 78
AEANE I s PR i 22 25 /L, DB R RN R = 2

R4 STAR-AM JINEFTE 32 MHERE RS20
STAR-AM P

AVI PV/  YP/ FL B IR

(gu%() HiJi (mPa-s)(mPa-s) Pa . (?HPE)/ % /%
PIERT 335 19.0 14.5 12.0
° PR 125 9.0 35 30 202
PIRHT  40.0 25.0 15.0 13.0
’ PR 17.0 120 50 35 120 40.6
PIRRT 455 29.5 16.0 13.0
. PR 23.0 170 6.0 40 42 79.2
PIRHT 50.0 32.0 18.0 14.0
e PR 28.0 200 80 55 34 83.2
PIRET 55.0 35.0 20.0 15.0
» PEE 33.0 225 105 7.0 2.8 86.1
PIRAT 58.0 36.0 22.0 16.5
» PR 36.0 240 120 9.0 23 88.6
% PIERT 60.0 36.5 23.517.0

RS 37.0 240 13.0 95 22 89.1

88.6% , HE— s RIS AR , H I & a1 AV
TR [ 37.9%, A} &, B4, FRER
M 75.0%0% 28 45.5% , Prili v i = 108 ; ARS8t
i, R DR R ORI . i STAR-AM i
HAINEE R 10~25 o/L, sefEnit 25 g/L.
233 Bk

TE LR T )7 320 A1 L% +600 g/L HCOONa
3 BIANA 25 g/L i STAR-AM, X L 3EA HiAE 150,
160,170 °C T #IR AT 5 13 A2 1 F FL(API) , 45
MR SFR . YR N 150 Chf, 338 2k BA
T ARV AR FLOAPT) 5 B R 2 160 C
BF, 520 HTAR L, B2 K 2L 1 AV T R
37.9%3 %= 48.3% , FL(API) H1 2.3 mL 3 £ 2.8 mL;
RS IR 2170 CHE, AV FRERIE % 65.5%, @
3% 1.0, FLIAPD i —2P3 % 9.7 mL, Z U1 TR
Te e R IR K, UL STAR-AM H B i AE 150~
160 CZ ], Xf LI EL Ty, 59 +600 g/L HCOO-
Na fit 77 150 °CEZAbJ5 A9 AV R [ 37.9% % %=
11.1% , &AL T e B3 A8 M AR 4k 38 /N, FL (APD) M
23 mLF#E % 1.7 mL; 170 CZALJG 89 AV T FEE
65.5%% % 22.2% , DM 1.0 14 % 7.5, FL(APT) ) 9.7
mL B§ % 2.4 mL, 75 B A 5w 2 U) R i 2k
i, STAR-AM 5 H R 8 U [RI38 24, (b ik 68 7 $2
A 170 CLA L, X2 H T H IR B A P E e E

R5 STAR-AM X E R HTBHERIZIN

%Hoég/ H%éﬁoia WA PV WP /fPLI y
R (g1 A (mPa-s) (mPa-s) Pa L

0 PIERT 580 360 22.0 165

0 PEF 360 240 120 9.0 23
0 600 PIRRT 450 300 150 11.0

600 PEJF 400 280 120 90 1.7

0 PURRT 580 360 220 165

0 #EF 300 200 100 7.0 2.8
10 600 PIRRT 450 30,0 150 11.0

600 PEJF 390 280 11.0 90 1.8

0 PIERT 580 360 22.0 165

0 PIEF 200 180 20 1.0 97
7 600 PIRRT 450 300 150 11.0

600 PR 350 250 100 7.5 24
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M. e EREREWh ARG B
Tk, R E R R R 2 2k I R Eh hn
— e R R AWM R BURERE , ) —
7 T A6 fe R PR B B A AS 3R 9 [T A 35 i, 9 /D X i )23
A
24 ZEFIEMSREFRERVELSIEN
241 REEEXARGRATROES

M 2.3 FP X STAR-AM HIVERETEAN , 51458 i
S 1.30 g/em® B TR A AP = RLES T L AL BC T
JK+7 g/L NaOH+4 g/L Na,CO;+25 g/L STAR-AM+
10 g/L X61+150 g/L KCI+600 g/L HCOONa, F-fIi: 1k
T BV ) POLY-V £ 3455 POLY-CM Fl Bt i B b4
FQWY & BN

(1) F A7) POLY-V Ik

Fie SEAC Ty BC ] S PREG T, b LA R 2
I, 7380 4 P45 50 I AAS [ & /#%9 POLY-V, PF-H
HAE 170 C &4k J5 19 3t 22 ¥ . FL (AP #1 FL
(HTHP) , &5 W3k 6 i/~ . Bl POLY-V Jill i 3%
KRR B VIZ W N, FL(APD) F FL(HTHP ) 3% ¥t
FEAL. Horb, POLY-V il 7 /L I, (A R B D)
th, FL(API){{ 2.0 mL, FL(HTHP) & 16.0 mL ; 4k4E
LR E 10 g/L B, /R REEU) KRS, 5 FL
(API) Fl FL(HTHP) BRI . i POLY-V i ‘H
AN 7 /Lo

+R6 POLY-V INEXTEhEFF & 14 REHI 2500

FL FL
F;)LY_V?,]H AvI prr o xp @, (AP1)/ (HTHP)/
i/(g-L")  (mPa-s) (mPa-s) Pa
mL mL
3 25.0 19.0 6.0 50 2.7 18.8
5 33.0 24.0 9.0 7.0 2.3 17.2
7 39.0 26.0 13.0 8.5 2.0 16.0

10 48.0 300 18.0 10.0 1.8 15.0

(2)FHE 7 POLY-CM Jin &A1k

FHERRTC )7 +7 g/L POLY-V e i 5 AR5 TR , H:
oA g as T RE, 59 A0 4 B3 B ACK B Y
POLY-CM, ¥y Hi7E 170 C % AL 5 I3 AS M L FL
(APD) Fl FL (HTHP) , Z5 R 0 3R 7 i /n o Bl &
POLY-CM fil 34K (R R BV R 2818 L ikitash , FL
(APD) Fil FL(HTHP) Z ¥k . o, POLY-CM il
N30 g/L I K R FYIGE S, FL(APD FE 2 1.7
mL, FL(HTHP)[% % 12.4 mL; ZR2E2 m it 2 40 g/L

http://ythx.scu.edu.cn

B}, FL (API) fl FL (HTHP) & ik &~ B & . ik
POLY-CM i& B A i 30 g/L.
%7 POLY-CM IN=X$5h T i 14 68 B 32 M

FL FL
P(;LY'CM.M AV PVI-YPL g (API)/ (HTHP)/
#/(g-L") (mPa-s) (mPa-s) Pa

mL mL
0 39.0 26.0 13.0 8.5 2.0 16.0
10 39.0 26.0 13.0 8.5 2.0 15.2
20 40.5 27.0 13.5 85 1.9 13.8
30 42.0 28.0 14.0 8.5 1.7 12.4
40 45.0 29.5 15,5 9.0 1.7 12.0

(3) BERCETE R QWY i1k

Fi BRI 7 +7 g/L POLY-V+30 g/L POLY-CM
BC il 5 ARESTF, b VAMRE D 2 FRE, 53 4h 4 643
SR RN 5 QWY , TEM HAE 170 CHALE 1)
WA FL(APY) F1 FL(HTHP) , 45 510136 8 Fif /s .
BiZE QWY InHLHs K, AR R EAH S 2 B, U1 8
Liikas, FL(API) Il FL(HTHP) B #fi A% . Hor,
QWY Mt 50 g/L B, R R V)G, FL(APD)
%% 1.3 mL, FL(HTHP)[% % 10.2 mL; 4k Z2 42 &5
W2 100 g/L I, R REEUIA BORIREE Bk, {3 FL
(APL) Al FL(HTHP) BEARAN A S o 32 i TR0 &
QWY = 5 R Y #4 s iy ik 72 v, YR DAKE J53 4 i FR
SRR BT B T P4, B0 1S 3 el
VBT T T B AR 2L = QWY i, PR B i TG
PAF RS — 20 IR R AN . QWY i
BN R 50 g/L

8 QWY MEXEhFF R IERERI RN

QWY Jilst/ AV/ PV/ YP/ FL FL

(g-L7) (mPa-s) (mPa-s) Pa @, (APD)/ (HTHP)/
mL mL
0 42.0 28.0 14.0 85 1.7 12.4
30 43.5 28.5 15.0 85 1.5 11.6
50 45.0 29.0 16.0 9.0 1.3 10.2
70 48.0 30.5 17.5 9.0 1.2 10.0
100 50.5 32.0 185 95 1.2 10.4

T IR FRFI BRI 0 | B R R N
1.30 g/em’ 1 JC 3 AR = AN AR R BT R -
7K+7 g/L NaOH+4 g/L Na,CO,+7 g/L POLY-V+25 g/
L STAR-AM+30 g/L POLY-CM+10 g/L X61+50 g/L
QWY+150 g/L KC1+600 g/L HCOONa.,
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4 2.4.1 TR ISR A A BT RS R 25 4
STAR-AM Ji5 FC il O PREG T, 43 1 3 41, 575 1 41 3 4%
AR 25 /L HPS, 45 2 41 3 BR AR A 25 g/L
CMS, 5 3 41 3B I A 25 g/L STAR-AM, 743
PRI ), B4 43 BIAE 150,160,170 C %4k 16 h
Ja MR AR P L FL(APD Al FL(HTHP) (HTHP i
TS W T AR ) , 45 R R 9 R . SEER X HE
TEM T 1B % JTTHPS .CMS 54 1 1930 iR g 25 57
STAR-AM X} ToZh AR TF R bl RE 12 . 78
150~170 CEALFIET , s STAR-AM [ TCEE +
ARAE TP B Y i , FL(APD #1 FL(HTHP ) /)y, 47t
TSR R 2SR 150 “CHY, HPS 5 CMS E TG
B AW D B & R S5 STAR-AM L0 H2
AT $2 U & 160 CHY, HPS 5 CMS U1 T [ A
B R BERE | 1] STAR-AM TSR AR50 S 1 40 v
R PERE s kS 2 M IR % 2 170 CHf, HPS 5
CMS EEA ZAE T, U 2k ot K 3K, 1 STAR-AM
(R0 D RTIE 2R s 8 AL BE /DS DI BB 351
o XULIA BPTIR D R STAR-AM 4T
PR AT, H 5 W RER A U RSO f T
F9 STAR-AM K [E KB = @3t b il iR 4 s B0 52 0D

BAL 25 gLIRIE AVl PVl YP ( fél) (H‘;ﬁp)
JE/C 4% (mPa-s) (mPa-s) Pa
/mL /mL
HPS 45.0 31.0 140 90 1.3 10.8
150 CMS 46.0 31.0 150 90 1.2 10.0

STAR-AM  48.0 305 17.5 10.0 1.0 8.0

HPS 38.0 310 7.0 4.0 3.0 21.6
160 CMS 40.0 320 80 4.0 20 17.4

STAR-AM  47.0 300 17.0 10.0 1.1 8.8

HPS 24.0 210 3.0 1.0 65 1064
170 CMS 30.0 260 4.0 2.0 42 58.8

STAR-AM  45.0 290 160 9.0 13 10.2

()t Z PRI PEfE

2 1.3 Wit J2 B AP PR RE VT vk e 4 4 RARUAA
1B 18 AR ) B SR BRI AR O, SR el i TR Bh 25
15U 7 O AP AR B TR Jea O, 2R
JRVEI B BRI NGO W3R 10 A1, 22005 A1
P i BT TS YD RB B R EAE (K /K ) 1

KT 95%, BA LA BIEIE R ECR .
R0 SHFFBXTE LS E R

K/ Kl Kof BB G/
(107 pm?) (107 um®) (107 pm®) %
8.82 2.35 2.24 95.3
9.94 3.51 3.39 96.6
8.27 4.38 4.20 95.9
10.19 4.49 4.37 97.3

H: K— DR IRSURB I R  Ko— 2 KRN 25005 YL Ay
SRBIER K15 YR DB IE R

3 445

K HERALIREL  LRARTE M M Ik L AMPS 55
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Development and Performance Evaluation of Filtration Reducer with Temperature Resistance and

Viscosity Increase for Clay-free Drilling Fluid
PAN Lijuan'?, WU Yu', ZHAI Kejun'*, LONG Wu'?, YOU Fuchang’
(1. Research Institute of Petroleum Engineering, Northwest Oilfield Branch Company, Sinopec, Urumqi, Xinjiang 830011, P R of China; 2. Key
Laboratory for Enhanced Oil Recovery in Fractured and Vuggy Reservoirs, Sinopec, Urumqi, Xinjiang 830011, P R of China; 3. Hubei Cooperative
Innovation Center of Unconventional Oil and Gas, Yangtze University , Wuhan , Hubei 430100, P R of China)

Abstract: Aiming at the problem of poor temperature resistance of drilling fluid due to the high temperature degradation of
conventional modified starch filtration reducers, a filtration reducer STAR-AM with temperature resistance and viscosity increase
was prepared by using natural starch as raw material, 2-acrylamido-2-methylpropanesulfonic acid (AMPS) and acrylamide (AM)
as grafting monomer through graft copolymerization method. The structure of the product was characterized by infrared
spectroscopy. STAR-AM was compounded with flow modifier, plugging agent, shielding temporary plugging agent, lubricating
defoamer and HCOONa to form a clay-free drilling fluid system with high temperature resistance. The temperature resistance,
viscosity increase and fluid loss reduction performances of STAR-AM in base mud or drilling fluid system were evaluated
respectively, and the reservoir protection effect of the drilling fluid was investigated. The results showed that STAR-AM prepared
under the condition of starch (corn starch and tapioca starch in mass ratio 60:40) and monomers (AMPS and AM in molar ratio 1:
2) in mass ratio 65:35 had good performance of temperature resistance, viscosity increase and filtration reduction. When the dosage
of STAR-AM was 10—25 g/L, the viscosity and shearing force of base mud significantly increased after aging at 150 °C , and the
API filtration greatly reduced. After adding formate, the temperature resistance of base mud increased from 150 °C to 170 °C. When
the dosage of STAR-AM was 25 g/L, the API filtration of the clay-free drilling fluid after aging at 170 “C was only 1.3 mL, and the
HTHP filtration was only 10.2 mL, which was significantly better than that of conventional modified starch filtration reducers. It had
excellent protection effect on reservoir, and the permeability recovery of core exceeded 95% , which could be popularized and
applied in the open-hole drilling and completion of ultra-deep horizontal well.

Keywords: clay-free drilling fluid; modified starch; high temperature resistance; viscosity increase; filtration reduction; reservoir

protection
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