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(2) BRIG A BEIG PEREPEANY

Z: B B A KRR AT AR fE SY/T 5673—93
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TR tERe . #eX (DI ERIG R E:
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A, E—FHIR IR BHIG 2, % 5 co IR MRTR G HT Y45
BT —2 , mg/L; c,— AR PHIGFNE G150
A5 B R BE , mg/L s co— BRI S TR A W b i)
B ESF-HeE  mg/L
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2.1 FENKKBESH

K1gl iR 7k 5 K13 IR 1k iy 7K 5oy
Mrad UL 1o p e 1m0 T 453 B kg 3R
WK Y Ca® &, 1 k1 g3 IR /K FP A% HCOs
SO 2t i, BRI K FER BURTR] , &4 Ko i AL
P IRA A IR T AE

F1 Klgl AR HKS K13 MBER HKBIK RS

PRS- 5t/ [T -5 i/
(mg-L™") (mg-1.")

pH

" Wb/
IR ) o

(mg L' R

Ca™ Mg" Na'+K* CI' SO/ HCOs

Kigl Rk 1630 130 23938 39481 411 677 66267 MgClL 6.0

Kig3Rii/k 986 208 42434 66342 1028 1185 112183 CaCl,

22 BR{RMES

T30 FH A AKCSR FH K1 g 1 IR K AT K 1 g3
THFHCR H K TR A 7K, R a2 T THIEECR: H /K A e
TR B AN T JBCR: H K HEAS R EL R & L SR I 7
BT 23 50 A R (30,5070 C R ##E 48 h
P25, 25 R LR 2. R 2 AT, Kl gl TR
IR K 1g3 iR 7K B B 22 4505 5K, ke
FE RN A DR R YR . 7EAIE H
B, Bl TR A T, S YR BN . e A (RS R

6.5

R2  Klgl MR H K K3 il R HARAR L HIR G FEARRE THZEYRE (48 h)

30 CTF &Y/ (mg- L)

50 CF 945/ (mg- L)

70 CF Y45/ (mg- L)

Klgl .Kig3
fptie BRERE BRI MSRE BRREME  GIRME  MIRR BUREMR  BMEMRE ANER
1:9 466 44 510 502 63 565 517 65 582
2:8 510 18 528 527 68 595 552 72 624
3:7 566 27 623 584 71 655 592 76 668
4:6 656 30 686 679 76 755 698 81 779
5:5 599 40 639 684 80 764 721 85 806
6:4 716 40 756 780 89 869 791 92 883
7:3 719 42 761 792 100 892 840 102 942
8:2 860 32 892 947 61 1008 986 70 1056
9:1 722 20 742 844 41 885 844 50 894
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T (FEERIEHE TR Cca®, TERIGHE TN
HCO, M1 SO ) Btk 22 , 4545 K, 45 3R 28 A M Bk
MREbYn , B oA DR IR IR o RIB FESR IR
SRR R T ST R .
2.3 BEIRFIAIIFIE

ARV, 7 A BE I 700 43590 XoF i 1 5 i R Ak
R EER A BHIR ORI R 3 FEk 4. HER3 R4 T L
A5t 33 7 FBEI 7Dk B 5 5 A BRGSO 47, BH
Wi K %) 85% , PASP I BHIG AR fe 4, il 2y
10 mg/L B X B R 85 FHIR 5235 31 96.2% , B & fin i) &
3G I B CR R AR it o im0 2 A9 4 K, BHLTG 751
XoF T TR 5 A 1 L 9 A8 S S 1 5 s ek 555 , 7 e LI 7]
X PR 5 I 1) BEL R R SR A 22, B R 359 /N F 85%,
H:H PASP . PESA .DTPMP- Na7 X i iR 45 Ui %) B Ui
S RARN R e

24 FRHEEIH BT AAMBHIEH () FIA 30 mg/L PASP J5
L5 750) 7 125 S 6 H 19 25 FREFITIIA 30 mg/L Y (b) T R S e

R3  JLMBESRFIXTRERSS YRR PR YR 2

YR ER %
s/ (mg- L)
PASP EDTMPS PESA ATMP PBTCA DTPMP- Na7 HDTMP- K6
5 83.3 79.2 80.0 75.8 76.5 86.7 75.6
10 96.2 82.1 85.1 77.6 78.3 88.2 80.1
30 88.1 85.3 91.4 82.2 854 91.6 85.3
50 82.3 80.6 88.3 87.3 834 82.4 82.5
80 80.4 75.4 80.4 84.9 80.8 76.4 80.4

R4 JLFBESRFIX MBS YREY FRR 2

BEI /%
s/ (mg- L")
PASP EDTMPS PESA ATMP PBTCA DTPMP+Na7 HDTMP-K6
10 70.1 48.6 65.2 40.1 52.8 68.3 70.5
30 75.4 60.3 69.3 47.0 52.5 70.2 72.6
50 73.0 58.4 68.6 55.6 50.7 72.4 75.0
80 69.2 50.2 66.4 50.9 45.2 72.8 70.3
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20194F6 J1 13 H, [a)75 Z= il FH A K (K1g1 i
R 7K 5 K g3 R oK 416 LGRS ) A
— & B 1Y PHYE 7] (PASP . PESA .DTPMP- Na7 fll AT-
MP) , SR J5 7E 50 °C T E 48 h, B 7 X385 4 il H
HEAKBBHYRECR UL 5. & ST LIAS ), PASP,
PESA .DTPMP- Na7 X5 A< i HH 42 A 7K () B3 2R Af
ik F] 85% , Ho v PASP 19 BH YR AR e 4t , il 4 30
mg/L 5 A BEYR %A 89% .

5 JLFHBEYRFIRGIE ZR il B IEN KB BRIRRUIR

iy L%

(mg-L") PASP PESA  DTPMP-Na7  ATMP
10 79.6 79.1 80.6 72.0
30 89.1 85.8 81.6 76.5
50 86.7 85.0 86.9 79.6
80 84.5 85.7 88.0 81.7
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Scaling Mechanism and Countermeasures of Water Injection System in Jiudong Oilfield
LI Yanqi, LIN Yuanping, XUE Xinru, LI Laihong, TAN Xiaoqiong, NIAN Dahai
(Research Institute of Engineering Technology, Yumen Oilfield Branch Company , PetroChina, Jiuquan, Gansu 735019, P R of China)

Abstract: In order to solve the serious scaling problem of water injection system in Jiudong oilfield, the scaling cause of injection
water (K1G1 mixed with produced water from K1G3 reservoir) in Jiudong Oilfield was studied, the effect of 7 kinds of scale
inhibitors on calcium carbonate scale and calcium sulfate scale was evaluated, and the crystal structure of scale was observed by
scanning electron microscopy (SEM). The results showed that the scaling type of the injection water was calcium carbonate, with a
small amount of calcium sulfate scale. The scale inhibition effect of polyaspartic acid (PASP) was the best. it was found that the
carboxylic acid anion contained in the molecular structure of PASP could react with Ca’* to form soluble chelating molecules in
water, and PASP adsorbed on the surface of the crystal, which reduced the intermolecular force and destroyed the crystal structure,
as a result, the crystal morphology was aberrated and the formation of crystals was effectively prevented. By adding PASP into the
injected water in Jiudong Oilfield, the scaling problem of produced water reinjection could be solved.

Keywords: Jiudong oilfield ; scaling; mechanisation; measures

(355300 01, continued from p.300)

Preparation and Enhanced Qil Recovery Performance of Amphiphilic Nanoparticle
WANG Gang'*,MAO Pengcheng', TAN Hua',ZHU Jiaping', SUN Ao’
(1. School of Chemistry, Guangdong University of Petrochemical Technology, Maoming , Guangdong 525000, P R of China; 2. Guangdong Research
Center for Unconventional Energy Engineering Technology , Guangdong University of Petrochemical Technology , Maoming , Guangdong 525000, P R of
China; 3. Key Laboratory of Enhanced Oil and Gas Recovery (Ministry of Education) , Northeast Petroleum University , Daging , Heilongjiang 163318, P
R of China)

Abstract: In order to meet the requirement of tertiary oil recovery technology under the condition of high temperature and high salt
reservoir in Hade oilfield, Pickering emulsion template method was used to modify SiO. nanoparticle with aminopropyl
triethoxysilane and perfluorooctanoic acid, and amphiphilic nanoparticle with hydrophilic amino group and hydrophobic
fluorocarbon chain was prepared. The effects of temperature and the concentration of Na" and Ca’* on the interfacial tension between
amphiphilic nanoparticle dispersion fluid and simulated oil were studied. The migration law of nanoparticle in porous media and the
performance of oil recovery were investigated. The results showed that the amphiphilic nanoparticle had good salt tolerance and
temperature resistance. The dosage of Na® and Ca’" and temperature had no significant effect on the interfacial activity of
amphiphilic particle, and the interfacial tension between amphiphilic nanoparticle dispersion fluid and simulated oil maintained at
the order of 10> mN/m. Although the amphiphilic nanoparticles adsorbed on the pore surface of core, which slowed down the
migration rate of some particles in amphiphilic nanoparticle dispersion fluid, desorption and migration of the core could be realized
through Brownian motion. The final adsorption capacity of amphiphilic nanoparticle in porous media was less than 10% , showing
excellent adsorption resistance. Amphiphilic nanoparticle could improve oil recovery under the condition of high temperature and
high salt. Under the condition of 120 °C and salinity of 215 g/L, the recovery factor increased by 10.1 percentage points over water
injection after 0.5 PV 0.6% amphiphilic nanoparticle dispersion solution was injected. Amphiphilic nanoparticle combined the
advantage of molecular surfactant and homogeneous particle, and had good interfacial activity and stability.

Keywords: amphiphilic nanoparticle ; enhanced oil recovery; interfacial activity ; temperature resistance and salt tolerance
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