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Development and Performance Evaluation of
Alloy Antiscale in Horizontal Wells Oil-field
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ABSTRACT: Objective To explore the applicability of alloy antiscale in certain oilfield. Methods A simulation test device was
designed, and the scale prevention effect was selected as the evaluation index, the ratio of elements as material for the alloy
segment, which was the core component of alloy antiscale device, was optimized, and tandem alloy antiscale device with spiral
arrangement structure of segments was designed and developed. Finally, a 5-month field test was conducted in wells of oilfield.
Results The calcium and magnesium ion mass concentrations in formation water were increased by 260%, and the anti-scaling
efficiency was 76% higher than that of chemical anti-scaling. Conclusion The alloy antiscale device showed relatively good an-
tiscale effect.

KEY WORDS: string scale; alloy antiscale; calcium and magnesium ions. antiscaling efficiency

HEh o SR (R FLAS RS EUE R R 6=

b KPR XA, Bl K AN B R3S, b A
BRI R, KRS E R 2 E R T,
FoREUERR , B Z K (LR R R A 5 B
B, WIS A AR R IR E
7 e e R DR 25 DR 2R T S i S A0 3 L, i 3
R TR, A R

WFEBH: 2016-02-18; {8ITEHE: 2016-04-05
Received: 2016-02-18; Revised: 2016-04-05

ATl B 90 B 32 2R A~k | By B A
TZRETT Xk B A ISR R,
TR LR 32 28R T 1] PRI : B 30 700 9 07 0%
KIRBTAEGR, BiYERAL 80%., SCHER X H AL
25500 B 3 AR AR 1 BUIR , X FR 20Tl e 2 AT A
I, ARGE A4S AR, Xt H i R I B AR AT
T, #ERHEEhRER, HTIKEIT.

EE®N: £08ZE (1979—), B, IMARA, BLHRE, SRIREIN, T2HRAOANBSBEBZEMER AR,
Biography: WANG Ming-jun(1979—), Male, from Taikang, Henan, Ph.D. candidate, Senior engineer, Research focus: safety transportation

technology for oil and gas pipeline.



<152 - oA B TR 2016 4F 06 A
Vi x1 BEELHEETESE
1 H ﬁ lej ﬂﬁ}?\ EE Table I Combination of element contents in various alloys
%
B]‘j‘ D/ﬁ\éi\jzgmﬁj]\ %_E"é\‘%%\‘ %%; %J?]l\\ ?E/::%E‘ %%ﬁ% Waler%/ji\ Craft%ﬁ;‘_\ Weaveréﬁ;‘_\
ANE PR R AR OC R ML, XS IT R Z W FF7E B 40 ~ 60 57.64 58~ 62
AR LA 22 5, PRGN T 4 10 4 h s L 3 ;f 2 763 0=
%ﬁﬁ ’ ﬁ/’ﬁkg/l\@%hﬂ"]}?%ﬁﬂ ’ *"JBZTC%%QE/‘]EE AL 5~25 13;_45 12 ~ i6
(A== A N R TTRR % N i = = 22 S e N 7 B 0.01~0.09 0.05
R 0.02 ~0.12 0.07

PR = A A IO T I e e AR e (A P
SR AL B FHEA KT B T A COs™
FA F LT, Ca® FIHY IE LA B VR B 75 5 5 T 4%
A KT 5B TR R ARG T, il
TE ST O B R, S T AL IR AR
SN 2 B3 H At

2 BEMYRECLL

21 SE&MBIAER

TEBAIL R, & GRS W i s 110 2
JZW, TR 32 B M JZ A0 ek, B DA B ECR
EUCR M Z B B A B i 22, SREAR B IE
Pem R BE A SR ZE TR
R, B3 BE DR , (2™ A i A L] e
SRR T AR IR DL E R ZGFINER, Pk
WO BEL B B B BSE, SR R

M, U R
AR ] PN S0 SRR SCRR[ 7145 9438, 3 S 7
LRGSR TR 1 k1 alll, SatE

25 LR & R — L EE, S tERIRBCR TR
(YRR s R R e b

6, 7R LR fee DL B v T P e RO LA e
o, L 2. ad i B e sl A I e BB I ROR B
MG, it S 4G T 2.

x2 LRAECHETRSE
Table 2 Composite element contents in the experimental alloy
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G4t E A48 A482 HBE3 A&4 HES
il 40 44 48 52 56
B 38 36 34 32 30
B 6 53 5 3 2
el 16 14.5 12.4 12 10.6
i 0 0.15 0.35 0.55 0.75
i 0 0.05 0.25 0.45 0.65
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Fig.1 Dynamic experiment device for alloy antiscale
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Table 3 The experimental data of different alloy material
formula

W5 BAKTS VIR BT m/g BB Am/g BidR5/%

. ke 1 9.93 0.85 03
ke 2 10.02 5.01
Yk 3 10.12 1.24

2 . 76
YAkE 4 10.35 5.18

3 YAk 5 9.98 0.74 05
ikt 6 9.91 4.96
ke 7 10.25 0.39

4 . 92
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5 YikE 9 9.98 0.65 .
Yk 10 9.97 4.98
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Fig.2 Sample weight gain trends of different experimental
groups in alloy antiscale adaptability test
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Fig.3 Core parts of the antiscale device
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Fig.4 Alloy material structure of the antiscale device
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IGRIG T3 AN BE - 5 1 BB AN 4
B i i e 2 I RELY 50 P ) A 7 1 L 5 365 2 B
BRI 6 B feis A7 5 0 A 7 1 O o 10
ZRANE 6 iR

3500

3000 %ﬁ%%%%@%%

2500
2000

WRPE / (mg - L)
A 1 kN

1500 , 10
= B BUR AR 2
g 1000

500

K6 W2-44-2 J-5 5 Bid il Bl X L
Fig.6 Alloy antiscale test data for W2-44-2 well
WL 6 TLAE Y, 22 eI, sl
Wl R AR S BRI e, Tt 2 RS B s 1



BI3E 3

EMFESE WKV PR AR O -5 B PR - 155 -

{14 o e Ve R B L TR A U BH B 4 By I 1 e 2
T RHIRVE R o 38 1 1 o B b 2 TR B S i e T
XL, BIE 4B 51k BRI A b A, SR A& 4B
Wi, MBZ2WSHEE T RERERS T 538
mg/L, Bi¥RREER T 76%.

5 &g

1) 15Xt FH 3 S SR ik B T 25 BRAR
MBI 2 A SRR R-F- 6 , Lk T &
& B AR e A L K il 1 T2

2) MRAEMAE T SEBPRIE O, B TR TR
HEZ 0 B 5 4 P R ) R IS e B U A, BAY
I B AT ARG AR L, TR B T R
L MEEEFTET . R E

3) WAERY, SHEPRBCRALL, &
<5 5 i AT ) S AR e B R S R VR

4) BIEUKEA R, HZKG LB, &
<5 7 A A 97 3 S8R R, A 1l 2 K
BARBING O T 2k 2 R AF B IR R

RS

(1] M. S8R SCE Y (D). I /RIE:
MR Tl K%, 2008.

HE Yan-guang. Alloy Material of Scale Inhibition Me-
chanism and Experimental Study[D]. Harbin: Harbin In-
dustrial University, 2008.

2] B, B, TEIE, S AR N R A P
JrERESEIERET]. RMHAR, 2014, 43(2): 228—125.
ZHAO Yan-hui, JIA Ying, YU Bao-hai, et al. Surface Va-
cuum Coating Method Research Progress in a Tubular
Components[J]. Surface Technology, 2014, 22(2): 228—
125.

[B]  ARXEH. WHEA KPP I G AR [M]. 7
2 BRPTRHE B AT, 1995.

ZHU Yi-wu. The Fouling Mechanism of Oilfield Devel-
opment, and Its Prevention and Control Technology[M].
Xi'an: Shaanxi Science and Technology Press, 1995.

(4] FEJF ORET 2 W R EORBEE S

NI, &R T4, 2009, 22(4): 80—82.
YAN Fang-ping. Jiangsu Wei 2 Fault Block Oil Field Oil
Well Squeeze Antiscale Technology Research and Appli-
cation [J]. Journal of Drilling Technology, 2009, 22 (4):
80—S82.

(51 Y, XUERI. R KAk B0 5 BELTR 22 1 R FY
WFsE[I). FmHA, 2014, 43(6): 116—120.

YAN Xu-tao, LIU Zhi-gang. Oilfield Produced Water
Treatment Research Experiences From[J]. Surface Tech-

(6]

(7]

[12]

[15]

nology, 2014, 22(6): 116—120.

FEE, Ak, BRR, S Pt DX B KK B
BURPFAY 5 2307 (). TEBUAI TR 22244, 2014,
27(7): 55—56.

TANG Qin, CHENG Qiu-ju, LI Xiao-chen, et al. Some
Oil Field Water Injection Water Quality Status Evaluation
and Analysis in Shanbei Region[J]. Journal of University
of Jianghan Oil Worker, 2014, 27(7): 55—56.

BAETE, #O6S)F, R, . KAREAL PR G S BRI
BYFSE[I]. TolkKAREE, 2001, 21(1): 5—S.

HUANG Zheng-qing, HUANG Guang-dou, XU Hong-tao,
et al. Magnetic Treatment Antiscaling and Descaling Wa-
ter[J]. Industrial Water Treatment, 2001, 21(1): 5—S.
0. S AR B 5 B 8 T LB A SRR SE (D).
IR IR Tl KA, 2009.

LI Qiang. Alloy Material of Antiscale Anticorrosion Me-
chanism and Experimental Study[D]. Harbin: Harbin In-
dustrial University, 2009.

RERE, WG, B, AF X YO T RIS EA R
REFFR AN AT, RIEEAR, 2014, 43(1): 119—
124.

YU Jin-tao, GUO Zhan-cheng, FENG Ting, et al. X-ray
Photoelectron Spectroscopy Application in Material Sur-
face Study[J]. Surface Technology, 2014, 43(1): 119—
124.

MILLS RONALD VAN Auken. Method of and Means for
Preventing Corrosion of Well Tubing: United States,
US73701024A[P]. 1926-11-30.

S, RYER), MO, . SR K S5 S
T B 5 56 [J]. TL A T BE 54 4], 2000, 22(3):
87—89.

SHU Fu-chang, YU Wei-ping, MEI Ping, et al. Treasure
Sea Oil Field Water Flooding Scaling Trend Prediction
and Test[J]. Journal of Jianghan Petroleum Institute, 2000,
22(3): 87—S89.

WOHE, TR, B, & YRBIRE AR R R
FE AR D). BBl U, 2015, 22(3): 407—408.
CHANG Hui, XU Wei-feng, LUO Man-qi, et al. Physical
Anti-scaling Technology Application in Daniudi Gas
Field[J]. Journal of Fault Block Oil and Gas Fields, 2015,
22(3): 407—408.

WILLIAM W, DAVID N. Method and Apparatus to En-
hance the Recovery of Crude Oil: United States,
08/423024[P]. 1996-01-23.

emt . Bk ZFLE I SO s L T )], R
AR, 2014, 22(4): 91—95.

HOU Ting-bo, et al. The Production of Sintered Porous
Pipe and Boiling Heat Transfer Research[J]. Surface
Technology, 2014, 43(4): 91—95.

AR A W T H TR XU B BRI SE (D). %
HIEE T AR, 2014, 11(4): 125—130.

LI Kan. Reliability of Equipment Development Project
Risk Early Warning Technology Research[J]. Equipment
Environmental Engineering, 2014, 11(4): 125—130.



