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Abstract

In the area of a water injection project in Dingbian oil extraction plant, the main mining layer is
acidified conventional soil acid acidizing reaction with fast speed, short operating distance,
second time, third time damage, excessive erosion, and serious corrosion. A new acid solution
containing hydrochloric acid, hydrofluoric acid, organic acid, fluoroboric acid and a variety of ad-
ditives with low corrosion, low damage, low reaction speed and good compatibility has been de-
veloped, and the performance of new acids and additives has been evaluated. The results showed
that the new acid was more effective than conventional soil acid, and was suitable for deep acidi-
fication. When the same amount was added, the corrosion inhibition effect of HO3 corrosion inhi-
bitor was better than that of H01 and HO2 corrosion inhibitor. Under the same corrosion inhibi-
tion effect, the use of HO3 corrosion inhibitor was the least; When the chelating agent is added to
1500 ppm, the iron stabilization capacity reaches a maximum; the surfactant HW-3 uses 500 -
2000 ppm. The surface tension between the new acid and crude oil is maintained at about 18
mN/m. In order to maintain a certain safety margin, 1000 ppm of HW-3 surfactant is added to the
new acid solution of 3%.
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1. TX#R

SEILRM T HAK I XN EREM N =B R K 8 )2, IR 2500~2800 m, £ E NS
B PEMGE X H AT AR AR R, EEA LR JUal: g EE, R, JhF sk b
EWE 2z, RFURE, HOKE R, AR HZEEE, TR, BARIEEER, Ba T
AROKIRZR, EARTFRR T WL BRIRAMREE « NI SRR AR, AR EREAT,
AAAE T ZE R AE L] [2] [3] [4] [5]: OF ML BRIRI S WA TRt - )46 S MOE LR PR, 3 B0
PEMBE LA, R PRI E ZE R A RIS, SR SOE AR . @F I BRI 5 1D 2 e %
Tt o3 S SR P RAEAC A AR A A = IR, TR — RIUANIE TR R RR SR D TE Y, e
MR R . @F LRI ASRIR v T, X5 S5 MU (0 e 2 1 v ik, 3 s
H R BEPHES . @F L RRIB AR BRI Z it Lisees . SR FEH. SFRSE R .

PRl LA X2 X 3 2H 5 VR B e L K R R IT R G, IR Sl IR, & BRI H 1,
S KR o A E R R KT H XA RR 2, WA T — MR RO IRRBGEE . B
Mtk RO RO R IRIA R, JEIRIBAR R IEREEAT T 1FA .
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Figure 1. Orthogonal polarized micrograph of sample 1 core slice

1 LA ER EXRAEHRE

Figure 2. Orthogonal polarized micrograph of sample 2 core slice
2. ik# 2 BER ERX R R MR E

MELL B 2 AT AE A ORI B S5k, UK S8, LRSS, W8 R B2 b E,
o kaws, bEAE. HEMEENR LT Y.
22. thERE

il J2 (75 5 2 B A - B VR AR R A BRI AR AN oRL IS 7 L L2 4535 (CaC O3 CaS 0y
BaSO, 55) A HLUTARY . FLALHEZE IR IE SR . AT . AKBISE[6] [7] [8] [9], X FAFG FHRAERIEZ,
FLRFEH N IR R -
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BIAENRIVFAS S RN SRR EHEET WRARN, A RORERE, AHERA 52T kA%
18N, AEL% T AR IITHAE, B SRR M FE S AW N, SR /K A S LI FE S, A2 iR
YRR pH M, N TR EELE, NMEERERE . — & CERBFERINIKR A 0%~9%,
ERIR IR L 5%~15%, S AR R 0%~4%. FBIER KK LN 0%~3%.

3. FBESRMEREIEMN
3.1 HABREELE A IR

L ELRIM) E 44108A-2 HEHr, WK 3. 18 4, SRR EE R H LR ATE R BRI T 1 VA ik
B, a5 AN B ST BRIV A KN AR RANE I S BN 2D, TR BRI 5 O KR
SREE, WIRARNAE L, NERLITUEN, SENERME, Bl EssEmA, m2h N, BAH
AR BRI, (HREERRERVE I A AOAE K, 0 R AR Il A s B AIS, THT R BRI VA T e B AN K,
—EAERHE —DNECPRICRE, WIS —F I B ETR, S AR . FIAMEAE TR
FERIAWIE I, BEaE R AW, B EEEAL A LR AR R, FEUCRH 3% MR -

experiment
[E 3. BREIAIHSLIG A E 44108A-2 HabE

Figure 4. Ding 44108A-2 sandstone rock powder
for acid rock dissolution experiment
4. BRETRMCIGFE 44108A-2 FHEVEEH
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Table 1. Dissolution test results of rock powder in well 44108A-2 with conventional soil acid and new acid
1. E 44108A-2 HEMEEM LR, FERGRMIKIEER

RBIKEI% HRFiRElg 05 h Skski/g 1h HkkiElg 2h HkkElg 4h EHkdig 0.5 h W% 1h EMZE% 2 h FhZE% 4 h FhZ%E%

WL 51212 0.8957 1.1637 1.328 1.618 17.49 22.72 25.93 31.59
%W 5.1108 0.3125 0.6129 1.2221 2.3918 6.11 11.99 23.91 42.80
5% BRI 5.0298 0.3295 0.6449 1.2789 25122 6.55 12.82 25.43 44.95
BWHIAMIN  4.9982 0.3315 0.6659 1.3321 2.6987 6.63 13.32 26.65 46.99
12%F MR 5.1014 0.3359 0.6789 1.3689 2.7789 6.58 13.31 26.83 48.47

3.2. TR THIEREST AT

BRI AL S R IR SRR, FORIR AR, A HLER DLARINER, FRPERE, HARORME M, X
B BRI EAMRRIEER, AMUARTER IS RN EBEET, Byt
JEIE R R AR [10], PRI AR HE B BB EC B, T IN T GRAR,  Da i G R R R B R R R 2 e
3 lEE HOL. HO2. HO3 =Fh&phfiIt Fe scia it 78, ik —Fh VR i B R 22 vhids n 711 o

5~7 4 l#& % HOL, HO2. HO3 BULZ i sie s B fr, B F R A5t 43 50l 3% 5% BY FR VK »
ZE bR I 23 51 9 1000 ppm. 5000 ppm, iRE6 S E] N 3 K.

N

1000 ppm 5000 ppm 1000 ppm 5000 ppm
3% AR 59%:H7 2L FR

Figure 5. HO1 corrosion inhibitor experiment pictures
5. HO1 BB 3T SLIe B A

1000 ppm 5000 ppm 1000 ppm 5000 ppm
3%HT BRI 593 1 BRI

Figure 6. HO2 corrosion inhibitor experiment pictures
6. HO2 BYZZ 137 LI (&l v
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1000 ppm 5000 ppm 1000 ppm 5000 ppm
3%HT L BRI 5% L R R

Figure 7. HO3 corrosion inhibitor experiment pictures
7. HO3 BT SKIG E A

8 71 5I# HOL. HO2, HO3 RIZEM R SC i #S£8 3, TR A B 59T MR, 2t
FER L5353 9 1000 ppm. 5000 ppm. A EIHET AW Hy HOL B4 22 1754 Il 50y 1000 ppm B, £ 4
RMBEUGT AR Z, B, AR E; KRS8 NS Rk 5 2 5000 ppm, £ 5 F 10 bt 2080 2
I, SRR S 1B R BOR AR R TS B BOR I JE T R 5 HOL AR ki 2K 48k, HO2
AL RN N & 29 1000 ppm B, H v R IHE TR Z, BOR, (R B, IR 2 e, A
B A ke A, R S22 5000 ppm, TR E T A PR R, iR
TR 5 HOL. HO2 BYZZ i AN E, HO3 HYL2 5 N &4 1000 ppm I, R %A K
BRI R bT AL PBE, SRUISCR B L, RGN 9% k) B2 21 5000 ppm, 5 1000 ppm R AN,
A RMEEA AR, HE SR A RIS R NIRRT, HO3 BIZZi MUk B 28 T5 HOL. HO2
RAZRAhTR): AH RS CR AT, HO3 B2 i i = b o

1000 ppm 5000 ppm 1000 ppm 5000 ppm 1000 ppm 5000 ppm
HO1 H02 HO3

Figure 8. H01, H02 and HO3 corrosion inhibitors after cleaning after experiment
8.HO1. HO2. HO3 BUEiFIKI BB EHERH

9~11 4 yl#e7 HO1. HO2. HO3 B2 nhsi| seierk v RROB S, I R A i 5%8 YRR, 2%
Tl FAAS I & 4353 9 1000 ppm. 5000 ppm. A 9 HRT DABH R H HOL B 42 1h 51 &9 1000 ppm K,
R R R TRR s 2 0R7 R 19 N3 5000 ppm,  HEF RS T S A Bdb, B A REFLE, KRB
B ()BT 5

DOI: 10.12677/me.2020.83051 410 i AR


https://doi.org/10.12677/me.2020.83051

Mk,

1000 ppm 5000 ppm

Figure 9. The microscopic morphology of the HO1 type corrosion inhibitor test coupon
9. HO1 BRI+ R MR

MIE 10 AT LAE S 5 HOL RYZ2phisa AL, HO2 RYZ2 50 s ing Y 1000 ppm W, e F 2 1 JE il g 5
B2, Bk, HRZmBE, 5K 8HAER I, HEMYTARE A 40 um H B K A,
FFE I S2 v )R B 21 5000 ppm,  £E AR T A BT I b, SRR R T R R

1000 ppm 5000 ppm

Figure 10. Micromorphology of HO2 type corrosion inhibitor experimental coupon
& 10. HO2 BUZZ 57| Seaa+E B 5

1000 ppm 5000 ppm

Figure 11. Microscopic morphology of HO3 corrosion inhibitor experiment
11. HO3 BULE M3fI LI+ B3R
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MIE 11 FTRAE 1, 5 HOL. HO2 Ui R A, HO3 BLLZ2 )7 e A 1000 ppm i, £ H # sk
BRI BT A W, A RMEME SR, ARG EEMING, FrEabinggimrk
F£F] 5000 ppm, 5 1000 ppm WINEFRML, H A RIEA RN . FREWFESEFRNER, HO3 B4
TR AL T 5 HOL. HO2 ZBUZZidfl; HRIZE IR % 4F T, HO3 BYLR i (v A i i/l
N RIERA R e g iERe, H7AURWE A il 5000 ppm /) HO3 B £/l 7i) .

3.3. KB TFREFRIELEITEMN

FRACAENV I FE A, 7 R PR RV VR LE P RR VBRI JR i A P VB R B &% R TP b &, R
IINT — 58 FIZEARFRI[1L] [12], H A7 BE (1 JE3 T RN 2k 5 PR Vs A0 ] B8 o8 AT f o PRV T R S b 2 25
Y PIRUH E I (SERET ARERET . BEERTT. BT RIS S S RS N E FT EAVOR A et R
Fe™ MP1E . BRI LLES IR IR ERR, BELRITEVERRFER, MURRRIN PH > 2.2 I, IXff /™ i %58
SR TR TR FLE . Mo, BB Fie R R I R e P, S HERR Ay SR A s IR
BREA, AR RETIGE, AU TR I AT 11 Fe® I Fe® P AR YTHE .

Fe* fl Fe* fEMRWH AE VLI, B TR pH {E 5 %k2h FeCly. FeCly (&, 24 pH KT 1.86
i, Fe 2 KA AE Bt BRI -

Fe* +3H,0 > Fe(OH), L +3H"

) pH KT 6.84 I, Fe* L2 /K AR Ut IR LT -
Fe*" +2H,0 — Fe(OH), | +2H"

R T F, A Fe®*. g Fe*, (BT & BERIIAEAE, 78RR AN G B A B 53 SR LA 88
BRI (1) Fe* AR B il JE N Fe?:
2Fe**+Fe —» 3Fe?

MBS P HE AR RS T B R Fe™ BT WRGEPIEEN Fe®, T H &R
1, AReRAFEA RN ZMEE TR, 24 pH (A EFHH] 3.3~3.5 LLER, st 4 Fe(OH), TiE i ZEfik
J2, FTCICRIET M T3 & A3E R Fe IR G, MEIEA EERZ#EER Fe*.

B UE R — P AR, R SRR S T A ERIE T KM S, MmED T2 A BRI
Blez. 78 3% BB 43 M i\ 1500 ppm FeClg BEFUNC B 0 JZFR, WE R pH {E = 3.3 I, e
BRE T ROER - BAFIRRREREE /1, WS INE 43724 500 ppm. 1000 ppm. 1500 ppm. 2000 ppm. X367
%1% SY-T6571-2003 brifE. SLIQIL R UK 12 Fion, M 12 0T DUE H B A 255 55 H 2 B 500 ppm 361
£ 1000 ppm Ji5 » KM PR EHVE MR ARG, FH RSN 2] 1500 ppm S5, ek N VTR AR T R
FH#:48nE) 1500 ppm J&, FeAt BRI

500 ppm 1000 ppm 1500 ppm 2000 ppm

Figure 12. Iron stability phenomenon of iron ion stabilizer-chelator
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BRES TASE A - B G ARk B S0 8 WAk 2, AR 2 Bl gi i vl UE B & RIS & 1500 ppm
I, FaBkee DIkBIRAME, HEHMMESFHE, REERHAKR,

Table 2. Experimental data table of iron stability of iron ion stabilizer-chelating agent

* 2. BRBTREN - BEETNRKESNKIER

75 pH =1, ERE A Fe* i E/ppm HATE I Eppm pH = 3.5 K24k &/ppm REEE S HI%
1 1500.00 0 318.25 21.22
2 1500.00 500.00 1219.78 81.32
3 1500.00 1000.00 1298.15 86.54
4 1500.00 1500.00 1325.91 88.39
5 1500.00 2000.00 1331.91 88.79

3.4. REEMFIEREFEMN

TN IR T 3t A7) ) R A P S PR R R v 2 AT R R T 7 77, BB FEL T, TR A A v,
B GR HE, $2 = ER A A ML R [13] [14] 0 138 HW-1 HW-2 HW-3 = & T 3% 4 77120 31 I 500 ppm.
2000 ppm, SEEGEHELINZE 3 Fias, M 3 ATLLAE H HW-1. HW-2. HW-3 =Fh & 1h % 177 FH &5 5] 2000
ppm Ji&, X 3% IR 5 i R H Tk T R s Rl AR R 17.5 mN/m AT, HE RS HW-1 A &3
500 ppm, 3%;H T BR ¥k 5 JE I e T 5K 7 IRGE G N F) 26.27 mN/m, A HW-2 I &% 500 ppm, 3% 7 2
V055 5 2 T 5K 7 IRGE G N E] 23.39 mN/m, T R HW-3 F &1 500 ppm, ot 3% B i 5 5 2 1
TR AR, R, APRUERT B RS IR R oK e TRAL, H4ERe— B2 e RE, 3%HiR
AR 1000 ppm ¥ HW-3 BY 2% [y P4 71 o

Table 3. Effects of different amounts of surfactants on the surface tension of 3% new acid and crude oil

% 3. FRIAERNEIMAEREEMFIX 3% EELR S [RidRE K SRR

s RIF LIRSS i &/ppm 5k /3 mN/m

1 500 26.27
HW-1

2 2000 17.98

3 500 23.39
HW-2

4 2000 17.89

5 500 18.18
HW-3

6 2000 17.64

4. &g

E BRI R AL AL T K B R B O R i, MBI LR, AR EE AR B, E SR E R
s [RISEARINERRT, HO3 BLZZ0hFRI 28R B AR T HOL. HO2 BRI, HAH RS2 s i % 4,
HO3 R B b BEAFIAINE 1500 ppm B, FREREE A BIEE; RIS MR HW-3 =
500~2000 ppm, HAYERW SRR TK D4ERELE 18 mNIm 47, AR — 2% aR g, 3%HHRK
HH I 1000 ppm F HW-3 4 2 1% 14 571
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