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Effect of MgO expanding agent on early performance of oil well
cement under three dimensional constraint

ZHU Hua-jun', HUA Su-dong®, WU Qi-sheng' , ZHANG Chang-sen', YANG Tao’

(1. School of Materials Engineering, Yancheng Institute of Technology, Yancheng 224051, China;
2. College of Materials Science and Engineering, Nanjing University of Technology, Nanjing 210009, China)

Abstract: In order to explore the effect of MgO expanding agent on the early performance of oil well cement under three-dimen-
sional constraint, the early performance of oil well cement with the addition of MgO expanding agent and expansion mechanism
of MgO were studied through the analysis of expansion rate, compressive strength, pore structure of cement and different meth-
ods of micro-analysis, such as XRD, DSC and SEM/EDS. The results show that under three-dimensional constraint the expan-
sive force from MgO hydration can improve the compressive strength of oil well cement and porosity. The bonding strength and
property for channeling prevention of cement sheath can also be enhanced. When the dosage of MgO expanding agent is 12% ,
the free-expansion rate of oil well cement curing at 80 °C for 1 days and 7 days are 0.034% and 0.072% respectively. Under
three-dimensional constraint, compressive strength of cement with MgO curing at 80 °C for 3 days and 7 days were 27.5 MPa
and 31.6 MPa, which increase by 41.8% and 49.1% compared with that of cement paste, and 9.6% and 16.2% compared
with that of free-expansion cement paste, respectively. The porosity of cement with MgO under three-dimensional constraint,
which is 22.7% , decreases by 30. 8% compared with that of cement paste and 16. 8% compared with that of free-expansion oil
well cement, and the pore size tendes to be smaller (harmless pores). A Mg( OH), diffraction peak exists in the XRD spec-
trum of oil well cement curing at 80 °C for 7 days. Endotherm peak of Mg(OH), appears at 365 C in DSC curves. The com-
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pactness of cement structure and existence of Mg( OH), crystal proved the reaction behavior that MgO forms Mg( OH),.

Key words: oil well cement; three-dimensional constraint; expanding agent; compactness

THATEUR G T &5 B AT SR ASCR 5 il ASH [ :
Jo i YRR 5 T 3 AR U 2 AR A Sy 3 AR [ -
FARPRE, FHAERE AL 95 HAE i SO
BRI 7K e S A R A A 40 K B B T2
T 1 — T R A TR e 4 o 2 ) A
JEEE TS G | )E AR A A B R, AN
ALREARR I AR MR 38, HL Al of ™ 9 B4 555 R 22 4 )
RS DA A A AR R R S i e A DR
SRR A ROT R I E T Ca0 K ik
F MgO ZERZ M F5 R A SR IK R | & =R A iR A
TR i) 1O A5 D T RIS A B T K A
Weza P RESEATROME AL, Spangle Al Cheung 451
XTI KT MgO B2 K 351 iy il & T 20047 15T
OIHT s S AR SR AR AT S T I KR 5 X
IKVEAT A A 45 1 B A4 5 ) 5 Saidin 2610 XA [H]
TSR I K R A MO i ik 391 i3 4 FH 2
AT T PR, Bk XA MgO Rk 371 4 v
TRV IE AN B S 52w R R AT TR AT, 1t
Ab, Chandler 23 7] | P EE V7 A I LA & 4y s e
KGR et A X H 7K U8 3 A e 3 1 o 464 T
AR B FE R 5T ) IR o R B 7
2 T I B0 0 K 8 S AR P BB G 2 m T
FESEBRN I R P K TR SR AR IR A T IR RE -
B -AZKPRIEAE ) =425 (0], 2B 38 2 7E K
PP IMAARRIB 81 MgO Ik, %t gk fn =
Y R RE K A5 1 T K Ve A BT He ot B A LAR o3 A 1
BLIEAT AT, R85 & = 4E R T MeO BEAK Y
IRACREARL R K A6 XRD \DSC SEM/EDS 43 #r
LGN MO B AR HLHI A TIEE

1 i I8

1.1 E#s

G = Prm it K e (r 5t ) s MgO B ik 751 (V1
IR RE AL 22 80 pm 7 fLU O A B 5% ; USZ
JEBER) (TR TAE)
1.2 REH*E

WK V83K PR 45 #5 APL SPEC 10 BLTE#EAT,
MgO KB 5 LK T s it (N4 , B 545
K 3% 6% 9% 1 12% , 3K KN 0. 44, B A
MgO R B 751 118 7K e 2% 4 v fin AT 2 USZ I BHL 751 %
FARM S HERBUEAT IR Y K IR SRR R 80 C,

= Y2 JhT R 5 B R AR EL A 50 mmx50 mmx
50 mm [ IE T RSNAR (BEL LI 1) SR ABEE
Jei , BRSSP 28 R i A BT AT K e A 4t
JESRE ; M AR B AU B8 10 mmx 10 mm x 60
mm [R5 PR AR, 3 R0 1% 300 U
Wik kE K, g GT-60 M K RAL (3£ E) . ARL
XTRA A X SFEATHMY (Fit) (STA449C BIZRA 4
AYHEAS () 1 JSM-5900 %4l B 1 S icsE ( H
) XF 80 CHEA 7 d KU A A B 5 A | o R
BN TR UL N W T

1 ZHARAHERBEER

Fig.1 Appearance of forming mould for three

dimensional constraint samples
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Fig.3 Compressive strength of oil well cement stone with different dosage of expansive agent
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Fig.4 Pore size distribution of oil well cement stone with different dosage of expansive agent
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