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Abstract

The old region of Youfangzhuang Oilfield has entered the middle and later stages of oil production.
There existed serious corrosion in part of the surface gathering system and water injection system
with serious scaling in the block, which affected the normal production of the oilfield. Based on the
practical problems of corrosion and scaling occurring in the old region of Youfangzhuang Oilfield,
the mechanism of corrosion and scaling was systematically studied. Salinity was high in the pro-
duced fluid, and there existed different levels of scaling between different layers and compatibility
was poor. When the produced fluids from different layers were mixed in the gathering and trans-
mission system, it was easy to cause scaling in the general station of the gathering system and the
scaling in the coiled pipes of the heating furnace. The scaling samples were mainly of calcium sul-
fate, and contained a small amount of strontium carbonate scale and corrosion products. The oil
produced in the old oil region contained high concentration of Cl- ions (average 25874 mg/L); it
was mainly salt and brine corrosion, and was accompanied by under-scale corrosion. Therefore,
the old Fangyouzhuang Region should be mainly anti-sulfate scale and brine corrosion, and the
corresponding corrosion and scale inhibitors should be selected and compounded.
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1. 51§

WM HZX SR G, 585 KEEE 80%LL I, HaHmEm. HKKRGHE. 24
Porwm, SIS A K A 2 R AR ETF[1] [2] [3]. 2016~2017 4, i1 RS X pH T ok 435 345 J K]
AR L 5 2%, HHMTEIRIE 15 K. B2 X SLaFE 5 MFR X, o g5 35 B op G RO R H
MZ5E 31, 58 624 JF 41 XBR, FHEIKE 84.7%; 1R &R, =B REMIIARERMME, SEHIUE. &
612 SEVAu, AUGhE Ia ™ . RS IR 2 R A R SR, S & 1A, MR RN,
RS 503 B 4% (AR, PRSI T I HH I B R AR = (4] [5] [6]. BRIMAr Xt v 5 1 22 DX JEg 46 45 7 T A7 7E

(RISEBR DR, 2R e 2% X BREAT 8 P 2t 3 I D) S LB I 72 5 0 A Dl 2 A 2 1 17 T8 7 0 8 i e £
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2. RE7FE
2.1. KEDHT

RPEFRAE SY/T 5523—2000 KT AEY , RABETEIEIC-600 5, E WATERS A )
XHKFERTES F(Na™s K Ca®*y Mg™\ Ba®™\ Sr™'. SO . CO? + HCO; ~ COARGHAT & BT,
FHXF EFE IR B T Ca®. Mg™\ Ba™", Sr*f, RS AR T & 56X (IRIS INTREPID II XSP
A4, ZE[E THERMO 2 &))HEAT 40 A 52

2.2. FREIEREEAMEIRE

1) AKFEPALIE . R IR AT K 73 B8, 20 8 H O KORE T B R B B D 2k . Kb 3 s
FIAR[E] 2 B R K BE IAS AR AR LLA)(0: 10 1:94 3:7. 5:5. 7:3. 9:1. 10:0)PiME%E RS, RGN
10 mL S50 B I E R %, Hp—HETERT, 75 —HET 50C/KiaT 24 h, dHATEARETEN

2) GEIREME . Sl LI SERL(PES, L2 0.22 pm)N SO°CHA T EIEE, 45 J5 AR E m),
FRER G /KPR @ AL PRI g, BB /KoK S st o, Vel — IR IR ki ahig, JFH 20 mL
FB KRR BT, R IEEON SOCHAE TPt T B E, RE m. iHHAHETE.

23. AR EES EB S

D) JEFEHT. AR RE IR 228 — RS T R LKy — BRI R EKEESE —
ERIRIEAR 7 BIKTR R IEY) — HF BRVER 7 SRR SRR Y > TR NI R Eh SN Yo ke M M HE o -
I B WIERYD KB BRI ) RERRERIR Y. BRIRRAS A7) [8].

2) Ykt Sy B BT, KR X AT (D8 advance %Y, 75 [E Bruker 2Aw]). 14 B 55-f il (SEM-FEI
Quanta650 %, ZE[E THERMO /A &) 25A% 38 547 I & o

3. REESRSTR
3.1. MBEZXKESTERS TR

T AR A R G0 & 19 s LSk 5K B S A BTN TE] T 5 iR K AL 23 2 B 2 RO e i
JEEh, AEIRIISEIECR, TR E S RBIE M. FIG 7 RAHIE,  PRIR K KRE B LA o i
(RO RA 1l B E[9] [10]. KRR BT 0 4E I 5 9 AN 0 B2 AR F K IR B A0 A, A dd: K1, K2,
K8y K9, HE 9, FE 10 SRHIZK, FMAIZE I FURR L I H 01 KORE S5 g 280 e S S s A3k 20 A KEE .

1 NP R X RUKFE B A T R S KFE L e, KBLRL CaCl, BUAE, ANIFH
H3 R R e P 22 K, Bk 85,133 mg/L, Ca™' Mg S5 eI BH B8 7 I B Sk FE v, e ot
BIREES 704 2284.80. 404.14 mg/L. 3G E 7 HCO; MRS, sor M ERERE, &
FIATIK 2131.03 mg/L. K 9. % 10 fHZH— &M Ba™ . ', AR BV . RAARH
LR R SR A, BT SRR S T Ca®t . Mg R A T s02 + HCO; IR =ik
FER s, 5 S EUR sUR LG SN R A A I 7

3.2. MBEEZEXAEERKGEMMIHSITL

KHKKEEIE T 6 NEM: K1, K2, K8, K9, £ 9. ZE 10. AFEJERIAKAERATLYE R 55
WL 2, HTRELRHKEN CaCly, REJG/KEBALEIIAE—ERENSE. HPhK8E5K 2
JEIKRACAL R 22, S5Y 8Tk 3] 500 mg/L PA L
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Table 1. The data of water quality analysis for typical water samples in old region of Youfangzhuang Oilfield
= 1. JhFS A E X BRI R TR

IKEERS T M R B (mg L)

]

At s Na"+K* Ca* Mg®*  Ba® +Sr SO; HCO; cr /u(jgf% pHAL A
s T 121-3 442431 3257.97  126.13 0.00 98.80  256.65 20404.63 2856849 581  CaCl,
PE 121-8 597856 332145  139.35 0.00 97.89 22823 26160.00 3942548 579  CaCl,

S 124-12 157321 30053 402.12 0.00 189.32  1612.30  11489.59  15567.07  6.53  CaCl,

o E123-12 5659.50  256.57  399.32 0.00 19533 171592 16429.94 2565657  6.56  CaCl,
SE125-10  16682.32 23655  410.02 0.00 193.67 159578 2645241 35570.75 632  CaCl,

E 76-2 1672.63  252.12  404.14 0.00 19426  1660.19  11436.76  15620.10  6.55  CaCl,

SE 44-37 1525527  1656.76 13175 0.00 102.06  325.61 67661.16 85132.61  6.07 CaCl,

K2 E205-16 1523639 234837  129.98 0.00 10145 390.08 42632.76  65839.04  6.11  CaCl,
HTE 41-5 14989.65  1709.62  133.21 0.00 10227 34015 3765632 5493122  6.06 CaCl,

i€ 82-4 16189.19 887.82  113.32 161.15 1772.92 192.85  27210.33  46527.58 630  CaCl,

ZE 10 ¥ 203-18  11293.98 755.40 13233 162.14 1729.22 17228  25303.31 36548.66  6.25 CaCl
5E 204-16 6214.62 853.48  123.88 159.50 1697.29 19496  15312.56  26556.29 6.28  CaCl

W 313-319  3519.99 771.06  139.26 42.80 2122.58 176.08 6525.13 1329690  6.57 CaCl,

i 312-315 3599.19 782.89 12693 41.68 2096.82 139.08 6634.25 13420.84  6.55 CaCl,

%
o i 312-316  3498.76 744.66  139.38 42.49 2125.41 227.89 6516.85 1329544 656  CaCl,
i 314-315  3539.26 764.45  141.96 42.74 2131.03 203.60 6535.52  13358.56 6.60 CaCl,

iE 31-4 8876.49  2159.29 31.12 0.00 85.66 261.00 40102.48 51516.04 578  CaCl,

K1 FEM 31-12 408599  2234.19 30.45 0.00 87.69 522.19  34839.26  41799.77 535 CaCl,
SE 121-31 13993.19  2030.43 29.68 0.00 84.27 27395  45090.92  61502.44 518  CaCl,

SE 3121 1199198  2284.80 30.04 0.00 86.67 272.51  43089.96  56755.96 5.62  CaCl

Table 2. The experimental results of compatibility of water samples from different strata in Youfangzhuang Oilfield

= 2. B EARRBRAKHEAMRIELEER

SR Z4) KA WAL /(mg L") SRR /(mg L)
K k2 CaCl,/CaCl, 52476/85133 360
K1/ks CaCly/CaCl, 52476/28768 340
K1/ 9 CaCly/CaCl, 52476/13048 310
K 1/4E 9 CaCly/CaCl, 52476/15620 380
K 1/4E 10 CaCly/CaCl, 52476/46366 380
K 2/K 8 CaCly/CaCl, 85133/28768 500
K2/ 9 CaCly/CaCl, 85133/13048 340
K 2/4E 9 CaCly/CaCl, 85133/15620 480
K 2/%E 10 CaCly/CaCl, 85133/46366 480
K 8K 9 CaCly/CaCl, 28768/13048 160
K 8/4E 9 CaCly/CaCl, 28768/15620 360
K 8/4E 10 CaCly/CaCl, 28768/46366 370
K 9/4E 9 CaCly/CaCl, 13048/15620 190
K 9/%E 10 CaCly/CaCl, 13048/46366 470
4 9/4E 10 CaCly/CaCl, 15620/46366 380
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3.3. MBEZXERSTERS TR

XI55 R X 4 MCRYESRREEAT IR0 R 3), IR G A =Rk, T H ISk, 9]
ke S AR, R BRAEWEEY > 70%, WIS ARSI, E&H KRENRR
ha L HAMAEY) .

Table 3. The data of qualitative sample analysis

= 3. e EM SRR

L A IR ESHU%  BREYIRE S E% BRI R % =il Ak RREE
SE 121-18 12.32 6.34 81.34 BRI & TotaiE
E 592-21 5.16 16.27 78.57 BRI o Rakt
POk 10.78 14.39 74.83 A=A ¥ i
T DY e S 13.81 8.28 77.91 HRMEA 7 H

I BT (EDS)E R HT (B 1. ] 2), ARAE IS T 43 s 5 121-18 SR BONBR RS 64.01%,
BRERH 8.35%, AL 13.41%, AAEH 9.46%, AL 1.64%, & 121-18 Jakt E BRI AN E, I
A D B R ERYE AR v M R s 8 592-21 Ja kR AR ER S 80.6%, BkFREE 2.97%, %A 04H 7.97%,
Ak 8.46%, & 592-21 Hakt E UG IR Ji v F, H&H D BRI ER TG A = M A
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Figure 1. The scanning electron microscopy and energy spectrum dagram of Ding 121-18 scale sample
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Figure 2. The scanning electron microscopy and energy spectrum dagram of Ding 529-21 scale sample
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4. B EEXEGIRE MERE S
4.1. GREES

T3 FEZ XA R JZ R i — 3 B SRR B T, — 3B 8 S MR B T, WA K A A8 S B
BRTHE, VORI . VURESEA R G FRE A T Y. SRl W T8, TRRRERERIR, JhH
R R R, BRI AYRE SRR i R X AR ) R R

1) KRR LY . PR % DL A2 R F B KRR, BR824 sk AR [ 4 5
RAFMR. W WEKEHKE MHET Ca®. Mg, U454 KEIFET HCO; . SO HZKRE
I, SRS ERRERES . BRIREE. WM IR A.

2) IR TAER & BARMBM SRS, EEMEE S KMERRE T, BT E&EhER
Wbk, TARIFES T(Ca¥s Mg?'. Ba® )52 SR Bemy 5] i 7 £ P BE RS, 185 T-(HCO; « SO ) SUK I &
TERSRE I IEB T45 8, PR IR G, LAHOAEE S bty AT R, STRURECS I .

3) AP FAPBE L . s P X YRR L R BRI . BRBRERIR S5, LR S WA R TR #E
T TRV AR FEE o T TS P VAP IR, P8 8 T 5 T A 5 )V 0 2 o U T v T 9K, 243 Bk ) 35°C
DL I 5 A B SR BE P T s TR/ o SRS S X I A 5 R L U

4.2. BT ImER

1) 55 XK CU R E R S CPEIME 25874 mg/L), i@ . 8 e FHLEE N
CIUAR/N, 25 535 1k 17 J65 J2 A b 5 R ik 4 IR 1S o W P 5 SR B T 2, TR RCmT Vs ME 3R, T Ty 1
ERVAAIE N K R AT T B AP

2) GG A DX JE T S — IR, WURR B AR tH R 4 8 3R T A 3 A LA O R O B PR
T A L ZE 1) 25 JE N A A 7 S5 B U AR R ZE ), T U i 72, ARl el b S5 3, sl s ok
WA, R YRR S BN AR K EREY), 5 5 S B TR

5. &t

1) MR R0 73 W 45 RAERE 45 SR 3 FE 2 XA T U IR Eh 3 S Bk IR b3 %, 3 2 i iR
JEE, R AT REENR: K 2 RS HAR RIS SR R AR 7 A

2) WA IXBRIGHEENE . € B RS a RE, M EEX BT 2 ERIEE, ShTERAN
R, G5 T B A PR BN E NN BB A, S5 SRR TE IR sh U 55 R Eh R (14 9.
JeoE DRI b B SAA R,

3) BFXPE R, A B R X AN R R R K BEAT T G b, R EEAT 22 iR 24
FIEHEC: EEXTEEYE I, HEFAE A RN AR HER PESA EPRIGRICe 2 — A EmE. FREM “ate” F{RR
ZRARPHIET, XK P BRI S « BLIRAS BRI RIUFAIPHIE 70 BPERE), JFKE PESA ST MR £ R AL,
S P R, B AAS .
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