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ALV = L BEREN 2-50 R AR TR 3R R IRk, B
Jemilfg = (-3 O8I ) 23 | (TAEEA) , 4411
T ZIF-8 # 4 JR AT HLHEZE (MOF ) MR I fEAL T 5 &
PIBESEATTF IR o T ZIF-8 [ L A 7
B4 Sy e de b, B A B R I BUR FLER SR
LR E B SO TR AR
A1 68 S A SR ik e P 1) 7591 (HBEA ) FLAT W K 174 e (L
SR Re AR . W o> To J12E L T HBEA
FEZL R W IE S, PN T I RE K H S
B R A FLALE

1 SEEH

1.1 RN

F 25 F i KOH NaCl, J& 7Kk MgSO, . HCI, &
K ZBE VU AKIR (THF) , 43872, s AR RN 7 4k
T.J ;NaH, = Z B i (TEA) | 2- 5 & ME 6 1R 36
(CEAH) i SR OB HE, b al, 5% Rk 22 HoR
(i) A BRZS F] s Bk D230 5 D400, Tolk g, 55
¥l Huntsman 2\ 7] ; &N BE, 7044k, 2 BECCHR 18 ]
(77 e B O F 4l ZIF-8 , 23Tl , Z RSk 19 ]
()5 e A BB 2l e + | Fr e A e+
ARTHEA A Ye v, R B A A e SR A
2.

ZNN-D,S N HUEFEF T, 7 &5 AR 15 45
AR ZNS Hh R IE AL, FIN g LA SR A
B2\ F] s DFC-0705 oy ifi i He B8 A A, A6 5t il 3 3k
/3]s BGRL-5 il sl i, 35 5 Rl B A A e
AR s NP-01 UA TN, i R T A4
RBFFEBE ; UV-Vis AN ] W6 BE T, il S
2R RN F] ; Vario EL TIT A CHNOS JG & 3 #r{Y,
1% [F Elementar 2~ 7) o
1.2 EEHZE

(1)HBEA il £ . FU5e X 52 07 fiif I 9 TEA
CEAH 5 THF #F17BRAKAE MY . 1) T80 = Hfh
8] A 150 mL ¥ A 14.9 g(0.10 mol) TEA ) THF ¥
W, FF I B PEIT A AL R 5 1 NaH (G 72 ™ 4%
daok i) o B THEZE 170 °C, B 15 min J5 , 7
P PE ST 248 I 150 mL %4 5.8 g (0.5 mol)
CEAH 1 THF ¥ W , 76 2 h PN N 56 58 Ji5 4k 22 3
FE. TLC h¥EZ RN AR, B 2 %R, E AL 51
FINaCl AT, 43U, X 7K JZ /D i FOR AR, 2R
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YIAIFEAYZ, BE 3 WG HTEK MgSO.BRK , 1§
FETEZE B 2 F 2R, 752 04 W 6oy PR A B Ay )
P = (2-FEF LK) L F e (R TAEEA) .
) = O A A 150 mL % A 27.8 g (0.10 mol)
TAEEA 523 g ZIF-8 I £ & T KW, THE =
50 C,HEHE N RS INAEA 42 ¢(1.0 mol) EINIE R
150 mL £ 5 F/K, fE2 h NTE N2 B - FHiR &
70 °Co AREEHE 9 h G 4R R, PR A B & IR S
PEFEIF AL £ KOH, 43 & 1 2 A HLAR , - ok
MgSO, T4, it i , F A 3 UK I R 2218 B 2ok st
e, Foe A5 B 0 e B (0 R R A BV A S A SR Tk
(FFKHBEA). 4 BUHSZANE 1R,

OoH oA
HN
Wl /\/NHZ NaH i A
\ H—Cl 170 C N
Ho” N N oy oI
NH,
R TAEEA
o\
NH;
ZIF-8 = /e
50 °C H j NH,
NN RN ETNg
N \
HBEA NH,

Fl1 AR HBEA A& 26

(2)TCE M SRAEM E . FHICE A0 e
D230.D400 5 HBEA "4 J0 & 1) 7 &, FFAR 6 S0k
(20 ] Ff A 5 00 22 7 40 () R BB 5 A BUBR (B, L
PRITEEQTT BT mL A S, VN AR s B A
iR B I B AR S BB IRE A . RIS
Z%J5 B (0.5~0.7 g) T 250 mL #EIE R, A
20 mL 258 FK 3~4 IR Y IR A XA, H 0.5
mol/L i) HCI- & AR e W br o , T B (E . o
B 25 mL&45 B T 250 mL B LA, A S mL
IKAGTE RN 4~ 6 T IR P B 48 7 7], v SR 1Y) —0%
BEE R 2 BN AT FEINAZY 0.5 g BRZ%a AL,
WA E IR T O 15 min, FH 0.5 mol/L =55
PR 1) W B bR VA TR A2 BV Rk (G Il 25, il
SETTHAFEAR IR AR TR A RO (A

(3) 5 F o Jy 24540 . 1R BRAG 410 3k 5590 43 391 Sy
D230,D400 FIHBEA ., #EHUS A7 (001) A % 1
F BT A SR E R R B KN R 4.18x3.62
(nm) , By 2254 o P 700 B 700 AN 86 44 780 4 %1 2
FiR .
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SR FH K% B R 5 S A [ 425 40 F8) 400 o 551 76 8%
2% 1 B W SR AL, BT 35 FH 4 1 3% 24 Universal 7137 .
FEALIAE 4.18%3.62x5.96 (nm) Ay 4 TP kAT, Hirp L
25 2B JEEE A 5.0 nim, 3k A PR T 30D 48 ) 1T s )
5 R AR 2 R Z B A EAER

() IV PEREEAN . ORZIE 1153 505 Bl
1% 3 Foh R b e A I W, FH NaOH W5 Vi pH (A &2
11, 7F 2000 r/min % HF 45 $H 0 A 91 5 0 g
i A, B FE 20 min, 76 25 C N FHBERE #5143 )i
TE AR 600,300 r/min T AYEEL (Do . Do)
FELH AU T . QR SE . WERFRILS
g SRR AR A AR SR R R AYEE 10
MPa (915 1 FHESE S min AL AR AE AT
)RR A A RO 3 o 29 3R Bk e /N 731 1 K 3 W (pH
EI M HCLIA ZE 9) , I 5 Bz = 10 Rz Bk oo B el
[ AR L . QRS RIS E . S B R AR
AT AR UE SY/T 6335—1997 4k H 9 ) 51 4 1 1
FIBPEAN J5 15 ), 5 U TUA AR 3 3.35~1.90 mm (6~
10 B ) 7 /9 J5 46T 5 1) & AR HE o A [a] e B 1) 2R
Tk iz K s W (pH ALY R 2 11) , N A 20 g )8 5 65 %
FEBEE TR T In# ih 76 120 C R UK 16 h, 1B
JE R A A EAE 105 CF T2 EE, £ 0.381 mm
(40 H )i P, A< 30 28 i X 9 5 A2 B S5 0 0R A T
2 R PIR R

(5) B REIEAN o SEHUIZR X He 3 Ffp i 751
BiIFAR R BARA A 3~ o D3.0% 00 1+
1.5%4H 2K B 1570 +2.0% B 35 £ 141 5510+ 3. 0% Bk Ak i Ve
TE M +3% = Te IR U8 2R 7 +5.0% KC1+1.0%
Tk e 100 o1 7510+ 3. 0% v g 25 A0 P e B +2 %% 1 420 i
TR B s 31 i 750+ 1.5 % 970 26 18] 15 5511405 % 8 41 Bk i
5 5 (23.0% % 318 1+ +2.0% SPNH [ 1€ 25 7 +1.0%
SMP-1 FEUERFI+0.5% £ R I i 77+0.2% PAV-LV [
UE 2 77 +0.3% HPAM+0.2% UHIB 5% ik Jiz 41 1) 31 +

2.0%FE 4 i 11 W 770 +2% FT-388 5 3557 +2% LXJ-1
R 08 2R 7 5 33.0% % 11 £ +0.3% Na,COs+1.5%
K-HPAN [% 3 25 71 + 1.5% BT-200 1)1 1l 7] + 5.0%
KC1+3.0%ZL b i 75 B3 77+ 1.5% NH-1 2 ik e 7 ol
I+ 3.0% A Pt A K 7]+ 2.0% [ 44 1 5 7510+ 3.0%
QS-2 Rk ¥EH . W HERAIMEZR 1.62 g/
em’, LA HBEA %5 8 85 48 00 Al W v A 1 SR Tk
A7), 2 08 E S ARE GB/T 6783—2014( /K 4
TR IAFR T ) , W BRI IS 3 Fhah H W i &
TEHT 520G (BALEE R 120 Tx16 h) AYHLAE K
WEANERE , LR TUSAERS I A TR B i

2 ZER5THE

21 TEHSMSRENE
2.1.1 TEIMH

SRR B TR T A R AR 1 iR, C H,
N5 O JCE MW & L AE D230 H129°8 10:25:2:
2.5, 15 D400 H1 444 20:43:2: 5.5, /£ HBEA 1 4K
20:55:9:3, F UL AT HEKr D230 322 i CoHLNO, Al
CoHxN,O5 4 i , D400 F % i CisHuoN,Os Fil
CoHiN.Os 44 1Y, , 1 HBEA (9 43 1 18 2 o] id
CoHsuNosOsoo 856 N J 2 3, W L 3250+
ZER AN 3 BT/ o

F1 3HEBMBEITRESTER

AR R B 0%
Rk
C H N o]
D230 5747 11.43 12.95 18.15
D400 59.56 10.94 7.08 22.42
HBEA 52.73 11.05 26.74 9.48

H,N
AN NH, K\NHZ
N

o
NHzo/\/N\/\Oj
‘\/g\/\NHZ
K3 HBEA R340 T45H4
212 BRAEWE

3 Fh B B D230, D400 . HBEA F4) i ez 8 43 51
7472 .267.934 mg KOH/g, ' KUK 5 BEAE 1Y
FEAB 235900 2.3% .2.7%.29.2% ., HBEA fY Sl (N
D230 1Y 2 1% . 250 D400 Y 4 15 , 47 F) T H & 3 il
PERE . HBEA [ ff RN 5 S (A 1) (B 422
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2.2 BEERRRTERN T 3R E AR FHAR L

P 2 TAECE AN R 2548 A 0 50 B0, 1
B GRS 100 K, fe e i 10° Kol it T
T~ IR AE PR 3 YAHGR Kt B (A HLor T 16 i A
ZET T/l . D230.D400 Al HBEA 3 Rl A AL 73
TR it 5 e 8k - v A W B A T AN 1 4 TR o
FH 1] 4 W1, 3 SR ik 34 LA S g TR 8 o 6 6 4 %
1, 5% RIS . 17 B % 5%
SR Mk e (1) W BRRAR A, AR5 T AR 80 3 o 1) W 43
LR, 25N E S s .

(a)D230 EEE A
® C
® N
e O
© Si
o Al
¢ H
@® —{Ca.Fe
o Mg
5 1 é“’z’x’ ety
(c)HBEA
K4 Bk RS 2 TR W A AL
H.O-Density 230-Density
- 1.410 - 1.061
L 0.705 . L0531
L0352 . - 0.265
L0 I
r G e e e e Pi ™ S R,y s
AREABEARSABIAMABI AR ABER  ARSARIARI AR ABIA ‘
)4 )4 ) 4 L4 k-1 2§ g h -4 ¥ k-1 ¥ 4 k4 ¥ 4
(a)H,0 (b)D230
Branched Amine-Density
- 1.649
D400-Density ‘ F1.237
-0.968 ‘
%% “ - Tloss
0.242 : 0412
L0
1,01t > o - - :‘4 LA =
ARAA (H%‘) (i%‘) AR AR AR A A MDA AR R
A -4 - § -4 g - 3 ) -4 ) - ) -4 ) -4 A4 L § 4 ¥ g g 4 ¥ L4 )4
(c)D400 (d)HBEA

PSR AR 2ot e 3 A P B B A J LR
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F 1S AT D, 7K A 2 - 2 1 X W B o3 A JL3
1.410, £ %6 -+ ZRTH AW B b Co 34067 T RE S DU T A
5 % T 1Y) S B, A B R R . D230 Al
D400 7E %k - 2 1 149 W B 0 A1 JL 53 51k 1.061 A1
0.968, H.WZ fiH o7 72 25 R il by 5], Xl fig
JE T D230 5 D400 (1) O F1 N I 1 W B 57 52 43 1
P Y L2 05 36, T HBEA 752 -+ 2 18 W2 i v
AN 155 VPR R i A L 1 v R A i, MR 0 A LR
K 1.649, 55 T 7K 43 F R SR Tk g , 3 B S o i 1)
BB o 3 i il ) 7 28t R v W B g
F2 7R o 3 TR R AE Fol A 2 T ) R B 357 i T
W B BTk . HBEA A9 B 68 73 5124 D230 11 2.07 1%
55 D400 /9 1.13 i , & W HLAE B 1 2 18 A9 W ¥ fig
B B4R T D230 1 D400, A A FH A M HI T4

2 A (001) FREHIF 84 F R M6k
W2 {23 H/ (kT - mol ™)

A <?ﬁ% ) p—
RIPEH AR
D230 -114.03 -120.30 6.27
D400 -208.58 -213.22 4.64
HBEA -236.50 -241.77 527

2.3 HBEA HJ3M&I1ERE
231 ZrwRgr

R - 7E 1% 1) 3 Fofr 288 ik e s Yo v 1t 2% s 1) 3
Y anE 6 fros . B K A vl S A F e, 24
Ik 15% ), 75 £ B K g s 3K 2 ok
D HE Bl U0 7, T SR b g mT 2 R 1= 0 sh D)
1, W AT IR K AR 3K . A A ] B
i HBEA IR TP i 45 10 8h U 349k e
INo YR Ik 25% 0, HEh ) AR 7.0

wl BT
® D400
./ D230
/ / / ﬁBEA
/.

5 10 15 20 25 30
izt -+ 5T 3 A%
K6 Bl 1A R B W P 2R 1 sl

Y] 71/Pa
IS o
S S

33
o
T
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Pa, 1fif D230 ¥ A 1B Bl 3% 59 sh 41 7 0 15 3k 43.5
Pa, D400 TR il = 2K i sh U1 2 vk s, &
A HBEA XJ B 11 1= /K £k 1 5 0 90 o 7 BB 8 3% P
D230 5 D400,
232 LMK

A5 7 25 B T IK K 2% 1K) 3 e B ik e Ak 5 Tk
H LR PERZ K O A& 7 s o B e L oK
FP A B v B K, T AE 2% HBEA V3 9 P 4 2 ik
Bl 24 h S IR AN K & B2 2.21 mm,
B AR R B F oK I I = B R B T 29 60%, A
UK F D230 5 D400, H#ZiE + 78 HBEA I H i
H I A 3R 5 D230 5 D400 2818 , 2 B A1 [E]
&, HBEA #l il i 1 /K LR K 0 M B & T
D230 5 D400,

6
5 -
g4r
£
B3t
2
AK
1k
0k
0 360 660 960 12'()0 15'00
5} [] /min
7 ERIE A SR Ik I R P R K it 2
233 RIEKER

U6 T 7525 T8 AE AN TR) e 38 508 Tk e s AR P ) TR
IR (120 Cx16 W) WK 8 i . P T4 TEAE 2
B K i IR 18 FE AR 18.31% , 1T 7E 0.5%
HBEA ¥ ¥ P A9 [9] iz 5 B K e 48 2 67.26% . 4
HBEA Jill i 34 & 2% B, Il R ik — 0 2 - &

80 HBEA

70 |
D230

60
50+

a0l D400

PR ICR /%

30+

20 +

10

(I) O.IS ll.O 1?5 210 2.I5 3?0
BT K%
FIS  VETUAE R LA R B B e P i R

78.82% , Ak SLAE = HBEA Mzt W] [n1 i e JE AR A P-4
K. TEAAE N R, HBEA ¥ W 4 [ Ui % 24 25 T
D230 5 D400, 5 [R]4 3%H , Jé 514 7E D400,
D230 5 HBEA % ¥ 1 19 [l i 2% 43 53 oy 51.26%
74.32%%55 79.28% , % 1 HBEA X2 8 /K Ak 43 B A
HIPEREDL T D230 F1 D400, XS T HBEA 4 144
b &A% T D230 5 D400 Ay e 5L B REIAT , HxX
SR N B 3 ECEE 2 A S A L AR T HBEA
SRR A TE Ok, I BRI R T
2.4 HBEA X3 §hH & EEERI ST

HBEA X 3 P&l H iR R AR I8 2K MR AR AR
SNSRI 2 AN 2% 3 fiis o 78 3 M R R 1
DAAH [EN 2 i) HBEA HUR 5 A e 28 0500 f L %
AU RGBSR R AR PE 5 APT 8 K i B AR
A%, 7120 ‘C#4k 16 h)5 , 4 HBEA BUR S A 853
VR I AR P BB A TH 5 U T A9 AH T, APT S5 HTHP
U8t 35 B/ IR R TR DA A E U S A
T VR By ]IS0 S5 e T RO 9 R A
Wi biR%E R W] HBEA XN - (0 v A5 M fig &
FEUERPERETC A o X 0] BB FH T4
4 v B K P ) —CHL.CH— 5 3 7K PR i —O— 2 iz
FEE BT B He Bl s B HBEA 78 5% (B /K M
() HUAS B P-4, WO 2 B R M R AL, B
HBEA Z 5 A0 (18 34k 43T H A ) T HoAd 4k

=3 HBEAXTShHRMERERIEM
FL FL

e A AV PVl YP/ RNl

HIH 1t (mPa-s) (mPa-s) Pa (APD)/ (HTHP)/ /%
mL mL

@ BdHET 41 365 65 2.8 97.27

T gupts 430 375 7.0 2.8 97.33

@ BAET 375 325 45 32 6.8 85.21
W gts 385 335 45 3.0 6.2 87.81

@ WCET 505 410 95 24 93.49
AT e 515 425 90 26 94.25

@ BtHT 385 330 55 3.6 8.4 86.21
EWE guts 405 325 70 3.6 7.6 88.35

® HURHT 485 425 65 26 95.62
AT e 475 410 60 24 96.97

@ WIUHET 395 335 50 3.2 72 85.97
EWR gs 415 325 65 30 64 8821

e AV—FMEE R, PYv—IVERE B, YP—3)Y] ), FL(APT)—API
JeKiE, FLCHTHP ) — i s R K i o
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5 3 MBI AR R B SC 0 2 R SR S
ARV R 22 5 A0 B9 (B) 354 R A A e
3 5B
DL = R 2- 58 SRR R R R R, 1 5l

B=1Q-FIL AL 43 T (TAEEA) , SR 5 18
ZIF-8 5y i AUAEAL N, 5 R BESEA T 28
A P (AR A L 5 A1) e e VAT 1) 7 St ke 2R Tk e 41
il HBEA . HBEA TE3 ok b iy e B vERe il 7
LA B Bk I D230 5 D400, AH A SR R, HBEA
XA 5 U DU B B R IR T D230
5 D400, HBEA X} 3 FhIZAGH AR Z 0 i AR 1

S, fiN A HBEA J 1 & i R U8 2R PE g S5 il
RESA s, Fofhik R 4r

Sk

(1] ZEAR BT i A U ST ORI R =R (D). T K
WRBHE AR, 2018: 7.

[2] FEre SCT RN RN B W A LA RID ). thabag
U, 2012, 17(11): 36-42.

[3] FErhfe ENEIRERIEITIRLT ] Al B ERER, 2019,
47(3): 95-102.

(4] Zmbat, ZERTY-, fIdiR4s, S5, Smam il o B8 R MR BT
RABF SR ] 2, 2014, 31(2): 167-172.

[5] HBHRER, I0G: , silEmedk, 45 [ P9 AR TR AR il 7 oo S0
5 R T AT R, 2018, 37(10) : 4013-4021.

6] TrhiE. 2013~2014 4F [ WA AR BRI e st e [T ]. Pk
fEVH, 2015, 20(2): 29-40.

(7] B3R, mdE, WRIERY, 45 RBCIRR G Wb b a0
BT L) ). B IFS 5E I, 2019, 36(4) : 397-406.

[8] HUANG D C, XIE G, ZOU J G, et al. Molecular structure
design principles for clay hydration inhibitors [J]. Chem Technol
Fuels Oils, 2020, 56(4): 718-728.

[9] GLEBER T T, ROSANA F T L, AGATHA D S F, et al.
Hyperbranched polyglycerols, obtained from environmentally

benign monomer, as reactive clays inhibitors for water-based

drilling fluids [J]. J Appl Polym Sei, 2019, 131(2): 40384.

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

BAI X D, WANG H, LUO Y M, et al. The structure and
application of amine-terminated hyperbranched polymer shale
inhibitor for water-based drilling fluid [J]. J Appl Polym Sci,
2017, 134: 465466.

AMANULLAH M, ARAMCO A. Dendrimers and dendritic
fluid
development for oil and gas field applications [ C]//SPE Middle
East Oil and Gas Show and Conference. Bahrain, 2013:1-14.
LIYANAGE A U, IKHUORIA E U, ADENUGA A A, et al.

polymers-application for superior and intelligent

Synthesis and characterization of low-generation polyamidoamine
(PAMAM) dendrimer-sodium montmorillonite (Na-MMT) clay
nanocomposites [ J ]. Inorg Chem, 2013, 52(8): 4603-4610.
TEIXEIRA G T, LOMBA R F T, FRANCISCO A D S, et al.
Hyperbranched polyglycerols, obtained from environmentally
benign monomer, as reactive clays inhibitors for water-based
drilling fluids [J]. J Appl Polym, 2014, 131(12): 2-7.

PENG B, LUO P Y, GUO W Y, et al. Structure-property
relationship of polyetheramines as clay-swelling inhibitors in
water-based drilling fluids [J]. J Appl Polym, 2013, 129(3):
1074-1079.

WANG L, LIU S Y, WANG T, et al. Effect of poly
(oxypropylene ) diamine adsorption on hydration and dispersion
of montmorillonite particles in aqueous solution [J]. Colloids
Surf A: Physicochem Eng Aspects, 2011, 381(1): 41-47.
SONG J L, ZHANG Z F, HU S Q, et al. MOF-5/n-Bu:NBr: An
efficient catalyst system for the synthesis of cyclic carbonates
from epoxides and CO, under mild conditions [J]. Green Chem,
2009, 11(7): 1031-1036.

BPE, BHERR, SKREE, 5. DIRefb 4 i A HUESE AT R IL — 4
o B B Al W 58 0k e (). e Pl Ak 27 2 4k, 2021, 37(7) -

1153-1176.

ISk, WG, TR, 55, AR E AN IUA A R o
HERET] L2, 2019, 36(1): 181-187.

LUO X, HAN W L, DU W C, et al. Ordered mesoporous
carbon with atomically dispersed Fe-N, as oxygen reduction
reaction electrocatalyst in air-cathode microbial fuel cells [J]. ]
Power Sources, 2020, 469: 228184.

B, B2 UL S NS (D] JE - TR R,
2013: 13.

SRICT, H, BT, SF B RTMR R S U 0 4
SEFSEREL ] SRR S SEIE, 2014, 32(1): 26-29.

Preparation and Performance Evaluation of Hyperbranched Polyetheramine Inhibitor Used in Drilling
Fluid

HU Jinke', LUO Xiao’, YUAN Mingjin', LUO Yue®, LU Fuwei’, LIU Yuan’

(1. East China Oil and Gas Company, Sinopec, Nanjing, Jiangsu 210009, P R of China; 2. College of Chemistry & Environmental Engineering,

Yangize University, Jingzhou, Hubei 434000, P R of China)

Abstract: The polyetheramine inhibitors of the existing water-based drilling fluid systems are difficult to effectively inhibit the

hydration of shale in shale gas formation in the eastern Sichuan area, thus unfavorable well conditions were created. In order to

improve the inhibitory effect of polyetheramine inhibitor, the hyperbranched polyetheramine agent (HBEA) with higher ratio of
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Performance Evaluation of Elastic Sealing Cement Slurry with Low Density for Improving the Sealing

Capacity between Cement Layers
XING Xuesong', SUN Chong', XU Mingbiao™, WANG Xiaoliang™*, YANG Xiaorong’, PENG Shifeng’
(1. CNOOC Research Institute Company, Lid, Beijing 100028, P R of China; 2. Hubei Collaborative Innovation Center for Unconventional Oil and
Gas, Yangize University, Wuhan, Hubei 430100, P R of China; 3. Jingzhou Jiahua Technology Company, Lid, Jingzhou, Hubei 434000, P R of
China)

Abstract: Under the existing cementing slurry technology, ensuring the long-term stability of wellbore integrity is facing
challenges, especially the conventional slurry with low density. After perforation, the integrity of cement stone is seriously
damaged, resulting in sealing failure, poor cementing quality between cement stone and casing or well wall, and channeling is easy
to occur. In view of the above problems, the elastic agent (RES-1) was prepared by using epoxy resin and anhydride curing agent
as raw materials, the liquid fiber was used to increase the strength and toughness of cement paste, and the nano liquid lightening
agent was used to improve the settlement stability of cement slurry. The comprehensive performance evaluation of elastic sealing
cement slurry with low density was carried out. The results showed that RES-1 could reduce the elastic modulus and improve the
deformation capacity of cement paste. The optimum dosage was 10%. The elastic sealing cement slurry system with low density
(1.5 g/em®) had good rheology. The water loss was less than 50 mL and the linear expansion rate reached 0.45% , which could
effectively inhibit the generation of micro annulus and micro gap. The elastic sealing cement slurry with low density had good
compactness, flexibility and elastic deformation ability. Compared with ordinary cement slurry with low density, its permeability
and elastic modulus were reduced by 69.5% and 78.4%, and its compressive strength and flexural strength were increased by 61%
and 87.9% respectively. The elastic sealing cement slurry with low density could effectively increase the long-term sealing capacity
of cement sheath and improve cementing quality.

Keywords: low density; elastic sealing cement slurry; elastic agent; deformation capacity; sealing capacity

(355196 1, continued from p.196)

amine groups as a shale inhibitor was synthesized by the reaction of aziridine and TAEEA made from triethanolamine (TEA) and
2-chloroethylamine hydrochloride (CEAH). Meanwhile, the metal organic framework (MOF) material was employed as catalyst
for ring-opening reaction. The adsorption morphology of HBEA on clay surface was simulated by molecular dynamics, the
inhibition of HBEA and the compatibility with drilling fluid system were evaluated. The results showed that attributing
to its high ratio of amine groups, HBEA exhibited larger amine density than the straight chain polyetheramine D230 and D400. The
adsorption model of HBEA on clay surface was consistent with that of D230 and D400, but the density and adsorption energy of a
single molecule were significantly higher than that of the latter two, indicating the excellent adsorption capacity of HBEA. The
yield point of slurry system containing 1% HBEA was only 7.0 Pa when the dosage of bentonite reached 25%. The swelling height
of bentonite in 2% HBEA solution reduced about 60% compared with fresh water system and the rolling recovery rate of shale was
78.87%. Compared with the original polyetheramine inhibitor in three drilling fluids, HBEA with same dosage ensured the system
stability of rheological property and filtration before and after aging. Meanwhile, HTHP filtration decreased gently and the rolling
recovery rate of shale increased slightly. HBEA had excellent inhibition and compatibility with different drilling fluids.

Keywords: hyperbranched polyetheramine; inhibitor; amine value; adsorption energy; drilling fluid
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