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Abstract

In this paper, the water plugging technology is studied, in view of the problem of high water cut of
oil recovery fluid. The nano-SiO. was modified by silane coupling agent KH-560. The plugging test
of the modified nano-SiOz/polyurethane composite plugging agent was carried out. After adding
modified nano-SiO2, the results show that the plugging agent obviously improves the sealing per-
formance of temperature resistance. Plugging temperature of 5% modified Nano-SiO, plugging
agent can reach 100°C, the plugging efficiency is 99%, and the effect of water plugging and
non-blocking oil is remarkable.
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ASCE X TFRAG R BB E KRR, AT HAREARBIT. RABEEFIKH-560%F 94K Si0,3:4T S,
il B A POK S0,/ REBSEFHF AT HIER R SRR, FINSHESLKSI0JE5HEN, HEER T
REPEVERE . BINEBS%IEPKSI0H3EN, HEFHREZXE100C, HIFEHRII%. HAEFHKS
BB EBOR .
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1. 5|8

H ATBR E AR A LAE AR S 3, IR T IR 5, R S K AR &, K2 57K AE 90%
PAE, BT ISR E R BOARAT RAEARAR, QT A5 250 7K A2 it P o 7 R o 5 AR m e e At ke ) 2 2 R AL 1]

ARG EE S TN RS, TEHISE(ERREE . BRIR YKy A5 A7 AE 1) Ir) R 2 B 25 5y HEAEHL =
FAEMEDIE ARG REWIRBERE) N Z , (BRI 2R iR R ], B U
ZEo BIIT RS TRl s A MR B A SE A E . RABRE R M B AE TRERIK . Bz
L, BATERIUR . REEEAR. AIVEAELF, W HAEKE S8 SRR NAR, TEEGHE SRR R 4T
BUUSEF . T RISEIL R [2], IR T BKE TR EE BRI RCR . e K LRIl i R = i T
T R A K, IR DA RE

REBA R pKEge, HRXZHTHER TEM, Jv@m T~ s iEer 5, 7525 mi i vk
AEo 20K SIO MENTNUIHTMEL, AMCETR . k. TEiohe. mfifE. momiE. WA, MR IESEIL
Sk, R EE O EIIRE .. W2, A AR SRV, BEASHVE SR, R SRR
IE[3]. HHT9K Si0, MHRIAUR, RIARZ IR, FIRBIFOKME, RESKERRE, Ltk
JiE A [FEAF AR T AEA U PR 510 B, BRH R 2 S E S RER I FEK. EIHFEHT
B e b U AT R e, SCHRIRIE K 2 AR F A R AT B e AR EAT ST FE (4] [5] [6]. A
SCRH KH-560 XF49°K Si0, #EATSE, INInBI SR G BRIt DBl inf v i e S B AR
2. SCOE
2.1. SCBRMRLS{LEE

Mk RRBEER, =AM 90K Si0,y, 7~40 nm, BTHL TG KH-560( p-48 7K H- il Bk 52 7 5
=W REIEREST), >98.0%, HZERILEEGI AR K AR, 72Hrél, bt fgend, 40~70 H.,
=A%,

X7 AP T 258, QUANTA FEG 250 2, £ (HHEMa 44, Varian 3100, EH
Varian A5 “FiiigE, 2PB00C, dbi TEGIIE) ;s A CIHMME . AUk, ZHEIREH RS, H%E
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war, PINEEAWEARAT; KR, 0~40 MPa, PHZAEES .
2.2. BB

2.2.1. BEERHETIFHI&
BEEEA R & BN 2 R EREE S 2 RS RN R R B R, FinALH. g
. FALFIEEBLF, BRI A A R, BRI R E Ee [ 7] [8].

2.2.2. KH-560 ZUMEGNK Si0, BYIETIHI &

FREL 5 g 492K Si0, ¥ fiAE 150 ml ) ZBE, #8408 30 min, FA=RRA, FHEZE 70°C, M
15 ml 20%¥KFE KH-560 L BE. KIVER, FREEide, A3 h, KB EOHLZE 1000 r/min 550,
HEE KM OEERE TR, REBLREZR, ER~FE 100CHT 12 h, RAF3] KH-560 2Hfighk
SiO; Ak K. K KH-560 SPERIZK SiO, Bt B U (3L 1% — & to il 5 R A Baa AR A Bk @850
B

2.2.3. HIEFRMRTGE

BA R A, R A D ST BIMHR I o8 v, R ALEREE, R, THERI R,
e e B 4 FE A NE NI, HEE 24 b S, 23 e E S N K s B R T IR R AL
AR AR B IE R . ?f}iﬁ%x:%, Horp Q—— Pz ) Py AL AR I S5 A (AL R, om’/ss A—— YA
WA A B, om’s p—BARIRE, Pass; L—HAMKE, cm: AP——RE A ARSI ZE,

MPa. ﬁi%m:(l_%]xm%, Horf K, REHAREE R, im K BB A SBIES, tm?.

AOEIEIIG I ERAER A 1
3. &R 57
3.1. FEEREEET KH-560 Bk SiO,

2 #& KH-560 14K SiO, ik a5 ILLAME B, R ietE 9K Sio, 75 3434 em ' b %204 —OH )
ZEIRENIE, 1636 cm ™' 4bJy O—H M5 thARZNIE, 1109 em ™ AbSERTTT B8 AW A Si—O—Si S KR (e
AEPRBN RIS, 810 cm' ANy Si—O—Si F8 X BRI IR SIS 168, 474 em ™' by Si—O B 1725 fi 3R 3h ik .
FEREMR IR KH-560 UM I4K Si0, 7F 3435 em ™' AbHIMRICIIR TS, 7F 2854 cm ' AbAg 1 F 56 AROHRAE I,
2929 cm™ AbAT FFE FURFAE RSO0, AR AU B, I B 9K S0, RIEAEAE A HLIE M, Rk fE e

BRI | | J—l
—)
y §

e THIREHIRSE

]
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Figure 1. Flow chart of experimental device for simulating core plugging
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Figure 2. FT-IR spectra of KH-560 and unmodified/modified nano-SiO,
2. KH-560 FIZAK Si0, B RT/EHILIIME

KH-560 /K fiftJe, 540K Si0, B2 i [f—OH Zid Bl /K4 & RN I8, 44K Si0, 7F 3435 em™' 4b
(T I, W TS, ke MBI KH-560 3@ apd &, Rk Sio, £ .

MR NN SR (B 3), REESPK Si0, fETE/K ZREF skt 15, BHEISERSHBOR, itk
%, EEESEIE 3); SHEERK Si0,, fELKLEEF, BRI, HES2H(E 3(b)),
R E S AR IR KH-560 /KARFEHIRE 590K Si0, Bk R —OH KA A4, JHURCR I E #:6 MU,
BEING K SEWE, SO S Ik Si0, BES IR I (23 B B HLIAFI A «

3.2. TiEEEMEEENSR

BB R KRB (B TR IR EAE 0.05 MPa, 3355 KBRS J1 ] B4, (RIRIN 5iE 30 MPa.
4 GERRB, RIS INELIK S10, B34 5 5 7B IR F+ T AR R, FEIRE 70°C DL A BT 3 0R,
HHIHRAEA R 99%LA I, HERE ST 80°CLLG, #HIEK M REHRRA, KL THEEM.

ININEEGIK Si0, Ja (B R SRt fe KA, 7E 100°CieA —E M E % /1(3.9 MPa), %
B 99%.. RN GNK Si0, BE3515) 0 BRI A, FERTHA K& 7S MR A 5 SR E e Y A AR
PAERRIEES T, REBICAVER, SCE I RITE s i PR e P, 3250 BB A e P B 5%

IS BT R, RIS Sio, &R A, TEIRE 80°CHY, HIEK /1N 0.2 MPa, 5N
WA 75%, HHEERT. dnscht Sio, 37 A O LR AN i b 15 15 /W S 3K (14.4 MPa). BEEIRE
FFE(80~110°C), JEJJEA FF4(14.4~0.6 MPa), HIEETHEZE 110°C, HIEEIIH 0.6 MPa, Hi##ik
F 92%. ULHATRINETE Si0, Ja (1 AR B B 5 v T i 1 6

IR Si0, I R SEIR 45 R i R (1 6), MHWKREAR, HIEPCERAFR. Wt Sio, &
WALEE 5%, BEE RO SEIIE, R, WERSCEER S e, & Sio,
TESETIN , 25 5, SERE AR, YRR DS VLAV INiE & 1 oot Si0, A4 RE A A m i iR B B R0

3.3. KA HIFE

KIS R R, A% )5 70 AEACRT, BB BRI XK ST RN RI(E 7). KB T
JIEFESE 6 MPa, X5 PR K, JXGEE 5k B 7K (s 70 T e AR e B ey s AXUIEE 7 2 MPa, BSR4
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Figure 3. Scanning Electron Microscopy of unmodified/modified nano-SiO,

3. (R Si0, F(b)BUELRK Si0, BT B FEE
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Figure 4. Change of core plugging pressure with temperature
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Figure 5. The curve of core plugging pressure changing with injection quantity. (a) 80°C; (b) 90°C - 110°C
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Figure 6. Pressure curve of core plugging with different concentration of
modified Nano-SiO, plugging agent
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Figure 7. Plugging pressure curve of oil and water

7. JFIKEYE B E ST L

BUXSith B B3z /TR IR A7 o B ASEFT  R AT @ i PERE, K2 4 MPa.
XA AN TR R T XL 9K 105, AEANFRJIRLIEE T A /K dat 1 1 ik i (15 8), IR Ines e K Sio,
Ja BRI ARSI, XK § 335 B R Tl s 7y, KR 223K ER IR 5%, iRE
70°CHY, EZEE R K(14.8 MPa), it ZETHE 100°CJa, V5 RS Z 4, R BAREIZE KRR .
9 FEEIH 5 BUKHNEIE R SR AT E R I LU E KK ZAL 2k . BoR H/KAREE R W] 51
%, MMASEREREEA R, KEBERLENT 6%, BEFEERIIK mimHZERLERE
80%, BEFRFELANK, FihPEREI L. RUPEFIKAIRGRKEEEM, SCRA RIFREmERE, 7

DOI: 10.12677/japc.2018.72009 75 LY PR A= Svi


https://doi.org/10.12677/japc.2018.72009

PN, HRE

16
1 A —0— 0%
14 4 / —o— 1%
J —A— 59,
12 4 /A/A —v— 10%
10 ¢/V
g hN
S 84 A
W] A
; °
b 6- e \:\ N\
_ o A
44w 0/ V. &
_ \V \:\/D \v \A
2 \I:I \ \
_ \D ® v A
0 I S A
T ' T T I T
5I0 6I0 7IO 80 90 100 110
wE(C)

Figure 8. Oil-water pressure difference curve of different concentration mod-
ified nano-sio, plugging agent
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Figure 9. The curve of oil-water permeability ratio of core before and after

plugging
& 9. HERIEATHKSBERILET L%

IrRBL T FRK 3 i fiE

4. &g
1) KH-560 Bt J5 B4k SiO, /NS, SRIFEUF BT, IR 5%k Si0, GEX &) 7
BRI

2) WIS Si0, Ja RIHE R, RE I iR TERE . MORININAERIMTR 70°CHEm 2] 100°C,
WERIK 99%. FTIE T B FRICE erim i ek 14 B VE o

3) WINEEAK Si0, Jm BIHE R, B IR (AR AN MR o XK IS 3 T o v il i s 70, K
HBERBARE] 6% AT, MAHZERIL 80%. BAM/KEMVERE, I &2 K EH] .
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