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[ Abstract] Based on the corrosion problem of refinery heat exchanger tubes (10" carbon steel) in the course of using,
the corrosion behaviors of 10* carbon steel in saline wastewater with different Cl~ concentration were investigated by means of im-
mersion test and electrochemical methods, respectively. The experiments results indicated that the competitive adsorption of

OH™ and Cl” in the weak basic solution made the corrosion rates of 10” steel had little change in different Cl~ concentration corro-

sion medium. The range of corrosion rate was between 0. 145 ~0. 185 mm/a.
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Tab.1 The chemical composition of 10 carbon steel

ILER C Si Mn P S Cr Ni Mo Cu

RSB/ % 0.09~0.12 0.20~0.26 0.44 <0.02 <0.01 <0.05 <0.01 <0.01 <0.025
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Tab.2 The content of the shell-side medium for refinery exchanger E502

4oy ol €O, Ca™ S0,* Mg HCO," pH
G/ (mg - L) 242,66 19.25 112.3 240.24 200. 15 435.5 8.16

1.2 LWHERRIE 0.20f

RO R A B 1 SRR 19 R, 0 T 1 ool
FETE 90 CHSERRIE I Borh B EE 7 K, ol = 017}
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R CI R A Bl IR P4 560, S22k S ol
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—ZH IR SR FH B3 JRE TR0 25 B 3 b = 1y, IR H 8+ 0-12—100 200 300 400
ARG Wk, F AR TS PR &k, T AP TR / (mg - L)
PhideR R o A 1 SRR FR CL SRS 10" 85 b Y 0

mg-m, Fig. 1 The corrosion rate of 10* carbon steel in different

U:W (1) Cl” concentration corrosion medium
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ARAER R E AL e R ] 0 BRI Tab. 3 The regulation of corrosion degree of

H INCA-350 $94#fi H F B A 8% ( SEM) W3 i NACE standard RP-0775-2005
FU Y I pE S, B XRD-6000 EY X S £k fi7 S AX Ve PSR/ (mm o) AT/ (mm -a™)
( XRD) 4347 2 11 J65 10t 7= 4 (%) AH 285 4, I 2% AR N F Uiy <0.025 <0.127
FT SR Cu #8 Ka (A =0.154 06 nm) , B HLEH R I ok 0.025 ~0.125 0.127 ~0.201
40 KV, HLHL N 40 mA, FHEE RN 6 (°)/min, K H U o 0.126 ~0.254 0.202 ~0.381
LRI, 7 ke >0. 254 >0.381
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Fig. 3 X-ray diffraction patterns for the corrosion products
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Fig. 4 Tafel polarization curves of 10" steel
in different C1~ concentration medium
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Tab.4 Electrochemical parameters of
Tafel polarization curves

C &7 E.. Joone Voo
/(mg - L") /V o /(x10° A-em?) /(mm-a™t)
100 -0.81 2.80 0.329
200 -0.81 3.18 0.374
300 -0.81 2.39 0.281
400 -0.81 3.13 0.369
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Fig. 5 Nyquist diagrams of 10% steel in

different CI™ concentration medium
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Fig.7 After adding brightener bath cathodic polarization curves
3 #Hig

1) BREREREEET , SCrbifil £ 0658 R A
FEJE R 24 ~26 mL/L, HOAE S 0 v B8 G M it
YT 2 B8O FRIREE 180 o/ L, BiREN 40 o/ L, FilR T
10 o/ L WM =4 15 o/L, BIIFR 30 g/L, eas5) 25

mL/L, HUIRINAR 0.5 ¢/L; i BE 15 ~30 C,pH {H 2.5 ~
4.5,],=3 A/dm’,

2) SCHl R B SE R RO R BE b3 A Ak fil
e J@ T LA RS, I8 A, R ] AP S 42
F BRI PR R Z MO T S EUEN,

g

[ & % X ]

(1] Tz g T 2% M].
#,1995:154.

(2] A%, R, NG TR, —Fper & S e5e 7). E, ZL
201110290891. 1[ P].2012-07-25.

(3] RUM. BESESSMEREL]]. B 581, 2002,24
(5) :4—S8.

(4] kI, XA, 5. sea s ae e m & T].
J TR 5 B AR ,2006,18 (1) :61—62.

IR+ W R Tl R 2 H i

B P e e e e Rt P Pveet Aot Ryeet Zpees pseel I

(E#% 58 W)

[6] SRIVASTAVA M,BALARAJU J N,RAVISANKAR B, et al.
High Temperature Oxidation and Corrosion Behaviour of Ni/
Ni-Co-Al Composite Coatings[ J]. Applied Surface Science,
2012,263(15) :597—607.

[7] ZHOU Yue-bo,DING Yuan-zhu. Oxidation Resistance of Co-
deposited Ni-SiC Nanocomposite Coating[ J ]. Transactions of
Nonferrous Metal Society of China,2007,17(5) :925—928.

[8] CHEN Li, WANG Li-ping, ZENG Zhi-xiang, et al. Influence
of Pulse Frequency on the Microstructure and Wear Resist-
ance of Electrodeposited Ni-Al,0, Composite Coatings[J].
Surface & Coatings Technology,2006,201(3/4) :599—604.

[9] XIA Yan-qiu, SHINYA Sasaki, TAKASHI Murakami, et al.
lonic Liquid Lubrication of Electrodeposited Nickel-Si;N,
Composite Coatings[ J]. Wear,2007,262(7/8) :765—771.

[10] LARI BAGHAL S M,HEYDARZADEH SOHI M, AMADEH
A. A Functionally Gradient Nano-Ni-Co/SiC Composite Coat-

ing on Aluminum and Tts Tribological Properties[ J]. Surface

(E#&F 61 )

[7] POLLEY G T. Use of Crude Oil Fouling Threshold Data in
Heat Exchanger Design[ J]. Applied Thermal Engineering,
2002,22(7) :763—7176.

(8] HEIEFE. il AACH e G B 9 A4 k1 S o 5 By 4
BEFELD]. KT WIF R, 2009.

[9] David S,Robert A,Josef Y,et al. Pitting Corrosion of Carbon

& Coatings Technology,2012,206(19/20) :4032—4039.

[11] CHANG L. M,AN M Z,GUO H F,et al. Microstructure and
Properties of Ni-Co/Nano-Al, O, Composite Coatings by Pulse
Reversal Current Electrodeposition[ J]. Applied Surface Sci-
ence,2006,253(4) :2132—2137.

[12] HOU K H,CHEN Y C. Preparation and Wear Resistance of
Pulse Electrodeposited Ni-W/Al, O, Composite Coatings[J].
Applied Surface Science,2011,257(15) :6340—6346.

[13] JIANG Xu,LIU Wen-jin, DONG Shi-yun, et al. High Temper-
ature Tribology Behaviors of Brush Plated Ni-W-Co/SiC
Composite Coating [ J ]. Surface & Coatings Technology,
2005,194(1) :10—15.

[14] 3EAR,MBE. Ni-W-Co/ALO, B A RBBEMIT[]]. Fi
K ,1997,26(6) :14—16.

(15] rag [EIAN. ko e B8 B9 BE 1S 5 0 HI [ M) R KR4
A AL, 1989 :12—21.

Steel Caused by Tron Bacteria[ J]. International Biodeteriora-
tion & Biodegration,2001,47(2) :79—387.

[10] VRZLHE, T %, D . A 90 B b 3 A8 T i e R
BT[] AR IEHAR ,2009,38(5) :93—95.

(1] RVO8E, sKARTE . 4@ I ik 27 S ML bt s Toll
Jitkt,1993.



