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Abstract

With the progress of development in Jiyuan Oilfield, the problems of scaling were severe in ga-
thering and water injection system, which seriously affected the normal oil production. Through
the analysis of reservoir water type, compatibility test and scaling products, etc., the major scaling
type and its scaling mechanism in the reservoir were clarified. A new type of barium-strontium
scale inhibitor was synthesized. The evaluation results show that the scale inhibitor can destroy
the crystal form of scale, and also has the effect of charge dispersion and chelating solubilization.
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1. 51§

WEEME C8 hE R EAETLE QL. Q2. Q3. Q4. Q5 &EXHr, A EHG 24 B, B FALIGE
K225 6. BIHRVERIL, B 8 MM AR AL LSRG, &R e =it 5 BT WAL iE%E
S5, MY AR I IR B AT 1] [2]. HiA, Z1. Z2. Z3 R Z4 Sk R AR I N E .

C8 WE T XK 236 1, KIEFHEi 58 LIEEAK 21 H, 57K 37 ). Hrp, fbEREH 17
M, HRVE 118 m’s HA 41 ORIEHS, 14 OBGEVIARLRE, 54 27 DBEE KN EKENE 5
B ETE[3] [4]. 2013~2016 4F S P& L V3 #5227 Hk, &5l EH 18.8 MPa [ % 16.8 MPa, 4
SERE R RO 120 d, B HEE 8 m’. EEEPUNA ROWE . AR 20 Q3 X 16 NFHE
52 52t 38 1K)

2. GiRR B EEYIBEHR
2.1. EEYESHT

filt |2 5 A WS DU KA N T, R UL A& B o iR T FLIRURE 8.13%, #5335 0.26 mD,
JEEARBIE . LSRR LIE LN B IR, RIS, IR MR B T - e i KRy
ik, Ai#t 2 9 v A5 i K B R (5] (6]
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2.2. KRS #r

Xt C8 MR IR BEAT T KB 1), KK 3 PR A K (EAN )R IBEATE & & R & T
HBSGREAS@ES . ANKEPSERESRET, RGEFERM.

Table 1. The analysis water ion

= 1. KEETFH

B EIR I/ (mg L)

P ks pHEE ) - - N . — BIE o
Na'+K" Ca Mg Sr**/Ba** Cl SO’ CO? HCO;, /mgL
Ql  Z5(#%) 720 1109.1 22756 119.74 - 107440 2615 - 163.25 444439 Na,SO,
Z6 (75)  7.09 48653 1983.60  36.82 - 9903.05 13269 - 40072 18516.40 CaCl,
Q@ Z7(0%) 755 990.66 457.43 168.15 - 1011.94 23822 - 87.14 510749 Na,SO,
05 78 (J5) 7.8 30409 1771 30.69 1533.7 7178.63 76552 - 28536 13072.20 CaCl,
79 (%) 739 11984 55661  72.42 - 1200.15 24562 - 4250  5531.42 Na,SO,
Z10 ¥5) 725 3873.7 2236.50 6.14 1593 9748.75 3622 - 29143 16192.80 CaCl,
o ZI1 (&)  7.10 661.6 24693 193.93 - 1106.04 11936 - 60.71  3462.76 MgCl,
Z12 (W) 7174 895.51 17407  94.51 - 90542 12907 - 182.14 354233 Na,SO,
@ Z12(75)  7.06 4507.8 1143.60  67.51 - 8321.89 954.84 - 242.86  15238.50 MgCl,

2.3. JeHEDHT

2.3.1. YaEAthitie

LR AN DX AR T R RS B0 22 2 Fifs, T DA BRI TR KT 30% 8 B B IR RE 51 58.8%,
WHASRREh S A TRIREE IR IRIRASTE YR B0 BK T 30%HI3RRE A B IR RER 76%, BRIRREH R & A1k
FRERIR AL, BB H KR MIBTER Eh 35 X A TEY) .

Table 2. The corrosion experiment of scale sample

2. YRR it iy

i T FE fi 24 7R TKIEEE/% P/ % BRI 2/ % BRI 2 /% ANEH L%
1 73 ZppREDIRYE 1.23 2.88 35.11 247 59.54
2 73 MIEEEYE 0.60 0.03 56.40 0.22 42.75
3 Z3ERIE NE L 1.92 2.81 34.16 2.92 60.11
4 713 WhkiEYR 2.94 18.79 77.94 0.13 0.20
5 7143 5.79 7.59 9.56 4.79 72.27
6  Z15% 0.35 2.80 7.25 1.15 88.45
7 Z16 IIERTE 1.36 7.22 23.24 235 65.83
8  Z17% 1.10 14.68 70.22 3.15 10.85
9 R HERYE 0.43 2.70 8.64 231 85.92

10 J3 5 1.10 6.59 0.56 245 89.30
1 7 1.17 1.04 77.30 2.73 18.93
12 J4 4 0.17 9.74 89.83 0.04 0.22
13 15 0.55 0.76 10.22 2.02 86.45
14 J6 I 0.65 477 30.22 4.15 60.21
15 J7 95 0.85 3.64 38.32 2.85 54.34
16 J8 HIG 0.45 2.40 15.75 1.20 80.20
17 19 0.38 0.12 62.50 4.50 32.50
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2.3.2. IEHERM
IEHL I IR REEAT b, MEBEEICLE DT LA M, JFEHERRSUR . WHEFEEEAT XRD 734 K 3L
(LK 2), JRFEMF By /& CaCO;zv BaSO4. SrSOy.

Figure 1. Scanning electron microscope diagram of scale in Well J1
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Figure 2. XRD analysis diagram of scales in Well J1
2.J1 #H4 XRD 434 &

3. FBYERPHIEITSR
3.1. FBNEEFEIEFIE SRR

3.1.1. PE-1 EFIMNERK
PLE SRIRIF TNMSER . NI ERIR TN IS & & i S ARy I Bk, it B HH 28 A I A Al T B R 2 X
TR RER PE-1 L REYIBHIGFI[7].
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3.1.2. FHBPEREIEFINEE

PA PE-1 N EFA], A HLBERRPHIG 77 SEIRBRBHIG 4 BRI 2l 4 B0 56 22 Fh2H 73 iR 47 L (8],
RN 2 FhEFXT 46t 228 X HFE A = ACEER FH I 751 DCZ1601. DCZ1603 o % B Y5 75X /K HH i R &
BRI 5 5 Ml s 36 BT APl o BVE @ Ba™ s S R Al

3.2. SRS

3.2.1. PE-1 EFIAGEH

H 1E RS TR 56 45 SRR 22 20 W7 T 260, 24 SR BRTEF « MG R « TR 476 IR 7 TR TG R0 55 Mol SR 1) BE R B A 2250122,
KNEFIEN 3 hy BIRFIR RS EON 4.5%8, &8 PE-1 ZI038RM% BaSO, S fIBHIE i . 2
SY/T 5673-93 Il 5E PHLIG =, Bl Ba®" . SO~ M/ Bk EE 141 300 mg/L HIZKFE - 24 PE-1 B E A 30 mg/L
A pH {4 7.5 i, HXt BaSO, 5 (-F B 24 96.5%.

3.2.2. B SBIEELRFIAITM

Sk AR T3 S (R H K B8 R R B 2 ORI R BT Ba®'s SrP'. SO; s IR 4 HIA
900+ 700+ 1200 mg/L, S JE )y 17358 mg/L [7KFE . FASBHYE 2 L& 3, AT LLA t DCZ1603 £ 200 mg/L
YRR K, ATIE 95.8%.

Table 3. The evaluation of scale inhibition rate of compound scale inhibitors

3. SEEMETRBRERTN

R IR R R BELY /%

55

] 60 mg/L 100 mg/L 200 mg/L
DCZ1601 38.5 56.4 87.8
DCZ1603 76.8 93.2 95.8

3.3. SR EEIEMN

Fe] A B BABHCRHK, A EBHCR HKBER RIGHEFBa\ Sr*), B ZBHLR H /K AL
YR F(SO5 )o HIZEHE 2 ALBTILR /KT N [F) — AR 1, [R] AR FH i n £ 77 O\ BELRG 77 DCZ1603. 7K
A 2 2R HK, BANIARAR L A A BER K ROR A 5 WA T i Ba® s SeTIR R R,
B IR LR 2 o ShASBRIR VR AR B aIE 3 P FEHIKEEER 4 Fros.

Baz*
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Figure 3. The process flow of dynamic scale inhibitor assessment

& 3. AR RIZE

Table 4. The dynamic evaluation of water sample composition and mass concentration of the scale inhibitor

4. BESPEYEFITFAN KA R K RERE

A L E B ES T KRB (mg L) B 4 FERE T KRB E (mgL™)
B (mg L)
Ba®' S sor
200 1500 1000 70000
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SRR I FHEA B BHYE VPN 25 B A IR RE, B A BRI R RE R 2, TS R S 7R P
A, INTEEIEAN, 120CTH 2 h, MEREEATREE T, 4RI 40 HE 4(a) I I IR
Ba™'. SN R E, K 4b)h Ba®'. SPMIX S R B, B DCZ1603 B R AFHIFL BaSO,
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Figure 4. The energy spectra before and after adding scale inhibitor

4. MANPRIGEFI AT RIRETE

P 5 N B IEFR TS B PR r B 1L, AT DA R AR BRI (AL 1] 5 (a)) I, B BR BTG FA s AR 58 28,
IO BEIRFI L 5(0)) 53 04 e BRI, 5 BT BELR ST AR A BB 202 SR I A2 RN 384T e 23
i A B S 38 A
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Figure 5. The diagram of electron microscopy scanning for scale samples before and after adding scale inhibitor

5. MR PBEYEF /S aE F SR E

4. &5ig

1) WESRME C8 WZ M Z % K BRI B 7 & Em s AN FR ALK A B LA R K AN IS b
S35 5 R C8 24 5 Fotth = 1 2 1) E R A

2) BT R UM R ARIR PE-1 BN, SAMUBERBHYGA. BRI IAIG O, SR, o E
GZ P AT, ik toBr Y = LR B 51 DCZ1603 .

3) DCZ1603 HEBHYEAITE 200 mg/L B i BR AN FH Y5 2 AT ik £ 95.8%. DCZ1603 R FHIG 77 6 i I8
itk iy, [ EA s o BUE A G VAR
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