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ABSTRACT: Objective To solve the problem of corrosion and scaling affecting the normal production in the high temperature oil
well during the oilfield production by chemical corrosion technology. Methods The weight loss test and the capacity analysis experi-
ment were carried out and the on-site analyses of water quality and scale samples were performed. The effects of different kinds of
corrosion and scale inhibitors on the corrosion efficiency and scale efficiency were studied by orthogonal test at different additive a-
mounts and different temperatures. Results Based on clarifying the causes of the corrosion and scaling of oil well, the HZG series
of corrosion and scale inhibitors were developed composed of imidazoline derivatives and organic phosphonic acid salt with supple-
ment of high temperature-resistant fluorocarbon imidazoline. The inhibition effect on scale and corrosion was great, the corrosion in-
hibition rate was above 90% and the scaling inhibition rate was above 95% , effectively alleviating the corrosion and scaling prob-
lem of well bore under the high temperature oil reservoir ( greater than 100 °C) , and the on-site applications achieved good effects

in the testing of 10 wells, the average decreased rate of calcium ions reached 82% , the calcium ion concentration was also in-
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creased significantly, the average pump detection period extended 2.2 times. Conclusion Addition of components of fluorocarbon

Imidazoline could effectively improve the heat resistance of corrosion and scale inhibitors. On-site usage of HZG series of corrosion

and scale inhibitors obtained great inhibition effect on corrosion and scale, and solved the corrosion and scale problems of the high

temperature oil well.
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Tab.1 Analysis results of the water production from the oil wells of a fault block

e

it/ (mg - L)

i/ (mg-L") pH

Mgl FRE o HCO,”  €O,” Mg” Ca™  SO,”  Na' CO, A BE OB o (R40)
Y9-24X 15377.31 8329.95 1078.41 0.00  15.19 445.89 162.10 5345.76 120.23 Z4k#5 17.30 16.10 0.00 6.0
Y60-81X 15341.59 8675.24 827.61  0.00 18.54 561.12 0.00 5259.09 18.22 &fk#5 6.08 3.90 0.05 6.5
Y63-60X 8445.76 3841.27 1429.52  0.00  15.19  55.11 112.87 2991.79 29.15 TERREREN 3.90 3.25 0.00 6.0
Y60-41X 15612.97 8761.56 940.47  0.00  31.91 658.82 0.00 5220.22 61.93 &fkH5 21.60 17.70 0.00 6.0
Y60-8X 5895.98 2287.50 1429.52 86.32 12.16 50.10 60.04 1970.35 0.00 EERREAEN 1.38 0.30 1.80 7.0
Y63-84X 7510.14 3409.67 1316.66 61.66 22.79  62.63  30.02 2606.72 0.00 EEEREAEN 0.45 0.10 0.00 6.0
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1£6.0 ~7.0 ZIa), BEWIAATE i3 CO,,S™ BB FH B
FHlRMEAFEE M, o AEE CO,> , UBH It
Tl FPA BRI ER 45

2.2 REESWER

KL W He it - R IR R AT 0 b, HEAM UL R
o, R, I AERR 5 A AR, I B N RIZL A
RS A, A RBR, UL A B T AR R Eh A AL
ERIHTER IR RES Ca®™ 3.3% ,Fe’ 23.9% ,Fe™
14.3% JBEIEEH 25. 8% IR AN ] 0.28% , &
BRESF 38.2% 5 T4 /0 AR I Y5 1 LU 1ok =
Yk DR IRER 25 YR . IRV R A fL L A
S, BEIIAEAE ST

HRAE LA 143 B P , 2 e 32 222 A AIK pH {8 L5
LR KIS CO, Al S AR 515 M s b4 8 il
T I R e iF S Co, Tt S i
AN, B Ol S5 YR R R AR A]

2.3 EHMKKL

BT BRI S 00 8 ok 2 5 R 0, LA A IR
RBA A S U] 7 IR 55 F T XIS B 7 RS [R] 22
i BEIG RN HEA TR , I B R 0 B 1 T 2 e AR
b, TESLIERE bk — 20 JF R vk B R | O A5 5
YA, RIS AL Sk ) HZG S BRIRFIEC )7, 7
Fh Gz ok PR AL 45 - SR R A 2 RIS F2 0 17 ks ok
KA Em 2" BERERILRY N 09 37 AL
FRERIS A 0 4* DU oL R Y2 19 5% Gemini
BRI T 6" FIER A A IR A W 77,
2.3.1 ZEMHBEASREFIAE

FIHBZK , 530 % P A E ik f 2 5 (80
°C,80 mg/L) X 7 AP i fHIG M 4T 1 22 ik B 2K

ALk, IR EE ] 120 b, BHIG 3R 5 550}
[8] 4 24 h, 45 R %2,

x2 AEEMERFHMLESESR
Tab. 2 Optimization results of different corrosion and

scale inhibitors

| AR R SR (mg- L) BRR

A (mm-a') /% il 80 °C /%
25H 0 0.0432 115.6 95.8

¥ 0.0113 73.8 — 108.7 25.2
2% 0.0072 83.3 — 113.4 88.7
3" 0.0088 79.6 — 110.8 55.6
4% 0.0044 89.8 — 114.1 92.6
5% 0.0135 68.8 — 113.9 61.5
6"  0.0081 81.3 — 114.8 95.8
7" 0.0068 84.3 — 115.3 98.3
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Tab. 3 Factor-level

mg/L
SES
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2 4" 6" 7"
30 30 30 30
2 50 50 50 50
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S5 K- IR gk fHIE % SRR TS FC H A2 HZG-2,6 S Hyw) £ il
220 4 6 7 J(mmea) /% /% 775 FC 4388 HZG-3,7 S W9 R TS FC 44
1 11 11 0.0028  91.3  96.7 0N HZG4, SCEZE LR 2,
2 1 1 2 2 0.0103 67.9 93.5 o8
3 12 1 1 0.0065 79.8 94.6
4 1 2 2 2 0.0037 88.5  98.5 o%r
5 2 1 1 2 0.0098 69.5 92.4 94r
6 2 1 2 1  0.003 8.8 9.5 j§92'
7 2 2 1 2 0.004 87.2  98.5 E&f%-
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Fig. 1 Changes in inhibition rate with temperature
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Fig. 2 Study on compatibility of FC with different primary formu-
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Tab. 5 Influence of concentration on the effect of corrosion and scale inhibitors

- e Y60-81X Y63-69X
- /(mg-L™") JEBEEAR/ (mm-a™) ZHR/% YR/ % R/ (mmeaT) SR/ % BAYEER/ %
Z=H 0.0495 0.0305
40 0.0152 69.3 85.6 0. 0096 68.5 82.9
60 0.0116 76.6 89.5 0.0085 72.1 88.6
HZG-1 80 0.0087 86.3 95.7 0.0075 75.4 92.6
90 0.0079 92.6 96.8 0.0073 76.1 95.7
100 0.0086 91.9 98.5 0.0079 74.1 98.5
40 0.0192 61.2 86.9 0.0093 69.5 88.3
60 0.0155 68.7 90.6 0.0088 71.1 92.1
HZG-2 80 0.0113 77.2 96.2 0.0050 83.6 96.2
90 0.0112 77.4 97.5 0.0061 82.0 97.5
100 0.0101 79.6 98.2 0.0058 84.0 98.6
40 0.0180 63.6 84.5 0.0100 67.1 78.9
60 0.0135 72.7 88.9 0.0075 75.3 88.2
HZG-3 80 0. 0069 86.0 94.8 0.0058 81.1 92.8
90 0. 0024 95.1 95.8 0.0044 85.6 95.6
100 0.0043 91.4 96.2 0.0055 82.1 96.0
40 0.0162 67.2 88.6 0. 0095 68.8 85.4
60 0.0101 79.6 92.4 0. 0063 79.4 88.6
HZG4 80 0.0062 87.4 96.8 0.0037 87.9 93.4
90 0.0093 81.3 97.6 0.0023 92.6 95.8
100 0.0086 82.6 98.5 0.0020 93.5 96.0
Fz6 MIFHLHEMR
Tab. 6 On-site implementation effect
e s W )y I'E'\‘f%/ﬁﬁ;ﬁ/(mg'ﬁ') LB %%%?fi/(mg'ﬁ') S&”ﬁi@ﬁﬁi"z‘?ﬁ Séb‘@fﬁf:%
Iz D= /% PIEZTE n#ifE R i 1a]/d
1 Y63-38 HZG-1 17.30 2.41 86.1 58.8 65.8 201 440
2 Y63-43 HZG-2 6.08 1.12 81.6 45.1 55.6 118 360
3 Y63-69X HZG-2 3.90 0.30 92.3 55.1 60.3 102 550
4 Y63-84X HZG-3 21.60 3.54 83.6 60.5 66.8 146 556
5 Y63-100 HZG4 3.14 0.97 69.1 62.5 70.4 136 360
6 Y6041X HZG-1 0.96 0.22 77.1 650.2 662. 1 91 360
7 Y60-8X HZG-1 0.25 0. 00 100.0 50.2 62.4 81 366
8 Y60-81X HZG4 1.38 0.48 65.2 550.6 555.3 223 437
9 G59-13 HZG-3 0.45 0.12 73.3 46.2 52.8 194 605
10 Y9-24X HZG-1 17.0 1.20 92.9 118.6 124.3 110 395
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