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Effect of Velocity on the Under-Deposit Corrosion and Its Corrosion Mechanism

FAN Jinfu, LIU Meng, ZHANG Xiaochen, Lei Yunna, QU Wenjuan, LI Shaoxiang
(College of Environment and Safety Engineering, Qingdao University of Science & Technology, Qingdao 266042, China)

Abstract: The causes of perforation of an oil pipeline were analyzed by macro and micro morphology observation,
chemical composition analysis, and the corrosion mechanism was also studied by indoor weight loss test and FLUENT
software simulation. The results show that the perforation of pipeline was mainly the result of the combination of
erosion and under-scale corrosion. When the flow rate of the medium was increased from 0 to 2. 5 m/s, the deposition
rate of the scale layer on the surface of samples first increased and then tended to be gentle. The shear stress of the
fluid caused uneven accumulation of scale layers and severe perforation, which was caused by CI™ and oxygen in the
environment. The FLUENT software simulation results show that the areas where the scale corrosion was more likely
to occur in actual production were the areas where the pipe was bent and where the pipe diameter was reduced. This
was because in these areas, the formed scale layer was peeled off by relatively high shear force and carried away by the
fluid, and the medium was more likely to react with the matrix through the loose product layer, so the corrosion
under the scale was severe. In addition, at the exit position of the pipe, a fine turbulent flow occurred on the inner arc
side, which tended to cause the accumulation and uneven coverage of scale layers, and uneven scales could form a
concentration cell and increased corrosion.
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Tab. 1 Composition of oilfield injection water

YiH W TiH W
B CO/(mge L) 123.2 SRB/(f +mL ™) 13
E/(mg L) 3.16 TGB/(4> + mL 1) 20
B/ (mge LY 27.3 IB/(4+mL ") 0
SR/ (mge L7H 325 Cl”/(mg+ L") 73329
B/ (mg+ L7H 1181 4 HCO;, ~ /(mg+ L™1)  521.4
M/ (mge 7Y L5 Mg?" /(mg+ L) 62,4278
pH 7.75 Ca®" /(mg+ LY 133,998 4
BHLEE/(mgs LY 97050 Ba?" /(mg+ L) 12.119 4
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Fig. 1 Macro corrosion morphology of injection water pipeline: (a) water injection pipe; (b) inlet; (¢) outlet
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Fig. 2 SEM morphology of the products at the

bottom (a) and surface (b) of sacle
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Tab. 2 EDS analysis results of scale %

I)ﬁ H we wo WNa wsi ws wel WCa Wre Whig
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Fig. 3 XRD patterns of the products at the bottom (a) and surface (b) of sacle
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Fig. 4 Surface morphology of samples after 10 d corrosion test under different flow rate conditions
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Fig. 5 Effect of flow velocity on corrosion rate of metal

under scale and mass of scale on the surface of metal

RFER R R R A —ERE T 2SS
TG T

FH L6 AT UL EF SV IR 28 10 d il S ik
FERBRIE =4, FRMARIE A &8 65 Yl
0.5 m/s B, EBRIGIZ)G , 0RE 22 i ol WL s AN
T 32 R /K O o 2 (i 005 22 43 A AS 35 EL A
AL, —FBAIYR 2 INRIHERL, (45 )2 38 Fe' " LA,
WRIE AR . 2 2 PRI 4l Rt e,
WZIEH A KECE o TR f P4, CL R

« 813 -



T S < PO S ok A e B P e L

(d 1.5m/s

() 2m/s

200pum | PR

(b) 0.5m/s

H 2.5m/s

K6 AR GREZ 10 d il /5 i m SEM JEA (L BRRmEIR)Z)

Fig. 6 SEM morphology of samples after 10 d corrosion test under different flow rate conditions (removel of surface scale)
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Fig. 7 Speed cloud map (a,c) and speed vector illustration (b,d) of media in the pipeline under different

flow direction conditions
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