
腐蚀与防护
第

37

卷第
1

期
CORROSION AND CORROSION PROTECTION

N"#$

!!"#$

%

"(

%

!1

%&'(

!

"®

$1,

e�ä8

"

�}$':^»i'bc

#$!"#1 eb"7"!,""1

%

""7%

)*+,

!

1

)

 

$#*$"

%

%&

I

&

eTN

&

OP=>Q

&

ST

&

WX23d450675_EF

(

§¨#X©ª_B«¬9®¯°

UV±.

æ

)

�

#&!

)

%

)

ç

,

)

è

)

v

!

)

éêë

,

)

æ"#

&

#+

()*+����R7ìí[\]^_§�:_

&)

§�

)

M¨

)1#""&#)

!+

()*+~h|�1234¦�:34

&)

§�

)

M¨

)1#""&#)

,+

()*+�$Ë6~h34

&)

§�

)

M¨

)1#""7#)

&+

()*+îï*+ð�12pq34

&)

ñ¦

)

îï

)(!#""$

-

)

.

!

;9J!cüF�:³'3

&

9J!c\WßF

&

��vcAÙ;<

&

AÙ³'½=�

ûF

&

>¯[\?`c@Y«3c�A�ûF+6�TØ*;VWÉÏ

(

Í9J!c¬ôB�.

C&

&

9J!c+

U

!

V

ËDY=�ûFºE�¬

&

?k����×K`FG

(

ng9J!cüF�

:+Tk

&

�s?9J!c;B�.CF,¬v��+HI;<K`ïd

'

K`ý©

&

JK?B�

.CF9J!cHI;<+ûw�Ût×ûwéd

&

§tMNûw�ÛF+ûw´µk;

(

mj

WL

&

9J!c;B�.CFÙ¬

&

ô

U

!

V

¤ß+ËD

&

MéÂ»¼k¥cé�#NOûP

&

=�

�v

&

,i9J!cAÙ;<QRWXF�

(

gÐ¤¥?B�.CF9J!cûw�Û+�¾k

&

mùMNûw�Û+ûw´µGj

&

a�?9J!c;B�.CF,¬+:ðSTY&U�ö6

V

&

§r½9J!c;B�.CFüF�:+�<Ù¬a6ST}�

(

/01

!

9J!c

)

K`

)

HI

)

;<

)U

!

V

-./!#"0,*1* 23+4556+#""1

%

77,*0!"#*0"#0"##

-./9.%**/(:%*%+."#$()#%J+)$97%C$1%/1)#%K/$3%,

D7S$(9 $(6/7.6%.&$"%

M&"#]&#$

<&=

& *+"#$O&#$

G

& :̂#$I&#$

=

& *:(M&"#V&:#$

G

& M&"#%&#8(#

X

#!K)2(1+*A#9#+%2(D)B)9)&*&?':"'<#4=+> ?&%C#2(+*)2+/+*0 ,*B)%&*3#*$5#(+B)&%&?I1>1/+%H&&09&

'(#*701& K)2(1+*& 1#""&#& '()*+)

!!'()*+"#$%&/#13,*7)*##%)*7G'&*9$%12$)&*'&%.!K&1$(M#9$'&3.+*4& '(#*701& K)2(1+*& 1#""&#& '()*+)

,!':"''(1+*E)*7D%)//)*7,*7)*##%)*7'&3.+*4=)3)$#0& '(#*701& K)2(1+*& 1#""7#& '()*+)

&!':"'5+&6)"#$%&/#13K$##/").#'&!& =$0& 5+&6)& K(++*-)& (!#""$& '()*+

/0123"42! -BC46>D;4<:A GBS46>$L8% O:<<5:CI4D46>;F:C?G4;65F:C@;CE:A 46 ?O:<<S;C:& G9:GBS46>

5GC46>455BS3:DG:A G;<;OS:6A DJD<:@?G4>B:@;CC4546>?6A A:5D:6A46>& ?6A G9:S:6A46>FC;D:5545?F<?5G4D

A:@;CE?G4;6& O94D9 45TB4G:A4@@:C:6G@C;EG9::<?5G4DA:@;CE?G4;6 ;@G9:5G?G4DGBS46>5GC46>?6A F4F:<46:+

AD



天然气与石油

NATURAL GAS AND OIL

2019

年
02

月

f9:6 L845?FF<4:A 46 5;BC5:CI4D:2 4G455BS3:DG:A G;94>9:CC45H5;@@?4<BC:@;C46G:C?DG46>U

!

V A?E?>:?6A

F<?5G4DA:@;CE?G4;6+89:D;CC;54;6 @?G4>B:E:D9?645E5?6A G9:@?4<BC:D?5:5;@L8B5:A 46 G9:5;BCO:<<

O:C:C:I4:O:A 46 G945F?F:C2 ?6A D;CC;54;6 @?G4>B:G:5GE:G9;A5;@L8?6A G9:4C?AI?6G?>:5?6A

A45?AI?6G?>:5O:C:46GC;ABD:A2 ?6A C:5:?CD9 FC;>C:55SJG9;5:E:G9;A5O:C:C:I4:O:A G;;+89:G:5GC:5B<G5

59;OG9?GG9:@?G4>B:<4@:;@L8:PF;5:A G;5;BC:6I4C;6E:6GO?5A:DC:?5:A ;S5:CI?S<JS:D?B5:G9:F<?5G4D

FC;F:CG4:5;@G9:GBS46>5GC46>O?5A:>C?A:A @;CF:CE:?G46>9JAC;>:6 ?G;EAB:G;A?E?>:5D?B5:A SJU

!

V+

8;C:ABD:G9:@?4<BC:;@L8?6A G;46DC:?5:G9:5?@:GJ;@L8O:<<5:CI4D46>;F:C?G4;62 5;E:6;G:5?6A

FC:D?BG4;6?CJE:?5BC:5O:C:FC;F;5:A O9:6 L8O?5?FF<4:A 46 5;BC5:CI4D:+

7-89:3;1! L;4<:A GBS46>) Q?4<BC:) L;CC;54;6) Q?G4>B:) U

!

V

6<

23

¹¿$\`à5_éq

!"

z�ïv

2

TË@5_È

W23tyqû�

'

��

'

I�

'

ï�

'

A2

'

'¼Ä�

'

�~=¢é2ËñÒ

*#

%

,+

(

¹¿$\�Wî²Åe~�

`à

2

¹¿$\}¶3l4íÒwÎb"

1

Åà

1

è

lè

1

àd5òàï³½

2

H²

2

¹¿$\e~�j

>!67�Á88u

(

Ìx¹¿$\5_dJ�cã

2

¹¿$\ÈW´Oò':¦zty

2

Â¹¿$\

ò�`à�

2

�

U

!

V

d�~45�@d`y~

2

¹¿

$\¬9:

$U[%'

9¼bW

$U/L%'

�º[t�bW

$VVL%

d��

2

¹¿$\d5ò·ÎcÁ

2

}¼¹¿$\

òf:~d8uPQ^Çò`àf:.f

*&

%

#!+

(

!""*

{

2

;<\iEcd"2¹¿$\��~�t

y

*#,+

2

¹¿$\5_"Þ$':¢*.2=dty¸

%

(

"Þò':d3K^2

2

�GaP>;E

2

�Ã

3%&'�w�*

U

!

V2

)qòf:

(

Ý�Sv¹¿

$\òf:~dtuty

2

/?¹¿$\ò=

Æ~dàï8uò�³º+°ø3eV

(

H²

2

 ¡¢

XjC"q¹¿$\òf: y�±id45®

¯^#67�O§¨�H��

2

Ý¹¿$\ò':

�~tu`àty?�@Ôl~(

(

5<G

>

U

ØÚÈÛÜ6vbBC

A'f:~

$

Çòf:

%2

¹¿$\UVd45

Ü]a:ºR45

2

#45�ô½BjiÝ´45lñ

ª45

2

´45ClÒ1ÀÿÎcÁ¹¿$\dÁ88

uPQ

(

Â¹¿$\òf:!ty�

2

¹¿$\Î6"

U

!

V

ðed�ÿÜ]

2

¼T9:

$U[%'

9¼bW

$U/L%'

�º[t�bW

$VVL%

Ë

2

#!

U/L

l

VVL

�ÿa²n

DEòd�ÿ

(

òf:~

2U

!

V

0$\23c1º

Rtt

2

219çô

2

�º9�

"

Fº

#

()V<

2

p§9

çôÂE§^\j

2

Wa�G$\23ò�

2

 ¹¿$

\:º

$

5òcÁ

%(

BRH?¸vdEF�k

*##+

2

¹

¿$\Ñp�

U

!

V

f:~IØæ

2

�åò�làïò

�wÎ~c

2

g

U

!

V

�ÿJÎHÑpeb

U

!

V

f:aV

W

2

±¹¿$\d

U

!

V

�ÿ¬¡/Bt

(

¹¿$\e~�j>!

2

Îí}¶3l4íc1

t,dà

1

è³º

2

#³½ýj�(òN�

2

¬IØ

d5ò³½

(

Â¹¿$\�

U

!

V

�~§¨`à�

2

U

!

V

}¼d�ÿ·Île~�j>!d5òàï8uw

;#$

2VVL

l

U/L

ðed�ÿñÎ}¼23d5ò~

c

2

 ¦�Åàï³½ðedq£5ò³½´OA�

2

àï8uPQIØcÁ

)

r�

2

8vòd5ò³½EC

�§²³p§

VVL

dc1

(

Ìx¹¿$\

U

!

V

f:~d·2ty

2

"Þqd

hÕWÒØË

!

¹¿$\

U

!

V

f:~`à�de~�

Å(lqÇòf:d`àÅ(

2

�*¹¿$\?¸J

Íd�S

(

~<è¼

,

L

U

!

V

f:~¹¿$\6Bd

�}�S

(

�S

#! #07s$"

^PdO³¹¿$\

2

º`à!

X=olc1�:ò�W

2

@¹¿$\�§¨

7

Å�~

`à

2

uÃÝò�

2

b y��¢

#!07 %

d8uPQ

t6B

2

C#§¨6B3«ci=MEÒKL#�

2

}

¼bWMò^Á

(

�S

!! #07s

d

*"

^P¹¿$\

2

²ÅN''¼

`àd�¥j>!6B

2

§¨ Å'¼`àU¸

2

.

§¨�

#"

Å`à

2

#!

$

Åaº`à

2

*

7

Å`àa

�

U

!

V

�~§¨d

(

kæ²Å'¼`à�

2

@�°

J�

U

!

V2

�a

2

O(=ùÅ`àa�

U

!

V

�~d

º`à

2

§¨ Å`à¸°JE�@��

U

!

V2

H²y

/]

VVL

Y 5 æ § ¨ v 7

(

@ � d

U

!

V

3 x Ý

"0"& ZK?2

@�d�O[d

FU

syE

(

XjhÒÓÞ

d6B3«¦E

2

@¹¿$\d6BUVa

VVL

}

¼d

(

�S

,!

7

,#0$ EE

X

,0#$ EE

"2¹¿$\�

U

!

V

�§¨

!

ÅN''¼`àæc1�W

2

yÅ`àñ

y¶�Þ/]Y5æ§¨v7

(

C#§¨6B3«�

Ý�WdUVçHac1�t�45bW

(

BD



腐蚀与防护
第

37

卷第
1

期
CORROSION AND CORROSION PROTECTION

NÕWÒVI

!

¹¿$\òf:~ty�

&

ð

q

U

!

V

#$

&

¬²n�*d6B½)

111U

!

V

¼:ò

bW

( U

!

V

}¼d�ÿa²L%edtu��

&

²a

�~`àj>!c1:òbW

&

¯³ ¹¿$\P^�

Þ

&

h�WX�6

)

ùa;<bW}¼

U

!

V

Õe

&

7^;

<=`NëdN�tu

(

><

Ý»�Þ ÛÜ6vbßàklù�

òf:~¦^lÁZ(^C�Î6"

U

!

V

}

¼d�ÿ

&

T

U/L'VVL

Ë

)

²q

&

¹¿$\.Î21Á8

àï8u

&

Â¹¿$\yqòf:~�

&U

!

V

�ÿl8

uKQ`yÎ}¼^Ý,-d458u

( U/L

l

VVL

Ñ

ÒCQR¸¹bã

&

9¸"ÞqÈWÆydÑÒµâé

êhRSaâ

$-La%'

gt³�åâ

$VV_8%'

t�fâ

$d\L[KC;;@N_46>%'

àaâ

$aa%(

&a

&

Cq¹¿$\

òf:~`àd458u

&

ðqr*C~ÂdÑÒ

¸¹

&

#ÑÒÝÇ¸ÑÒ

&

³Ë.r*²L,�dµâ

&

>4µâ�Vüµâ�Sê

(

"Þ.r*w7dEF

&

"q È W [ J � Ñ Ò µ â ° b ã � Ñ Ò E

F

*(

%

*&##&#,

%

!!+

&

"qÜC¹¿$\òf:~bãd

8uÑÒUV3ÝÁ8458uÑÒµâ

$ L̀LQ%

là

ï458uµâ

(

>=5<

½Záâßàklù�

$%HH_%

ÑÒ\�qÒMfòÑÒò�

&

XjC�T/c

d�xYo?�í¶cÐ

&

·�\�å³ÑÒV�d5

ò³½r

&

&æ¹c

&

aæJ|;�ål¹c

&

WaNi

458u

(

@µâV�ÑÒIØmnl8uÑÒ/cmnå

Z�²���dÑÒmn

&

ÑÒYodV�ðO

&

@Ñ

ÒµâC}èMj¦45=Æ~8uPQ

&

�a@ÑÒ

8u°Çàï8u�)

(

>=><

*=áâßàù�

@ÑÒµâð45IØÑÒlàï8uÑÒyÃ

3å�

&

|·ÑÒ\�IØ�

U

!

V

dÑÒ&V!bã

Ç¸

U/L

©?

VVL

ÑÒ

&

&æ¥±ÑÒ\��\àï

8uÑÒÜÒ��àï8uÑÒ

(

@µâ�VdÑÒIØmn

'

8uÑÒ/cmnC

}ay�&!dÑÒmn

&

ÑÒYoV�BÁ8458

uÑÒµâÁ

&

�j¦òf:~IØC²��æ8

uPQd~cMÆ

&

�a

&

@µâJ�ji

U

!

V

�ÿl

5ò³½üÅKQ`yd�Zæk

(

A<

Ý»�Þ ßà��{Aîã@b��

·¹¿$\¶òf:·2tydj>!

&

´Oc

i

U

!

V

ðed�ÿ}¼¹¿$\WÈj¨6B

&

¯³c

1�¹¿$\�W�ô!dMÆ

(

Æqòf:~

45a²L¼�CDd®¯

&

UþV�Wcã,-

$[PP;6Z;S4<-:I:<;FE:6GL;E?F6J%'

/X�YZ,-

$V9:<<L?6?A?%

l

a]

ÿá,-

$a]V:CI4D:5%

DZ�J�

²L

]/K

89åÜC¹¿$\òf:~§¨ÑÒE

F

*#&

%

!"+

&

¢BREF�k£I[/X�¹¿$\ò

f:~`àd=à·�>â

(

B̀@GaU

ËNC

("

^P

'$"

^PdÁZ(^¹¿$

\òf:~Á8458ubã�ÑÒEF

&

ÑÒò

�Æy

d\L[

¸¹

\

ò�

&FU

s�g³

,07

l

7

y\

(

ÑÒªkØË

!

Cq

("

^P¹¿$\

&



FU

sÝ

,07

�

&

r*

U

!

V

MÆ~d8uPQÝ×'f:~d8uP

Qd

(&0! %&

}ÒÑÒò�/^

U

!

V

³¥l

&

8uPQ

b*×'f:~8uPQd

#&0* %&

Tk·

FU

s?O

z

7

î/^

U

!

V

³¥l

&

¤8uPQb*×'f:~8

uPQd

#*0! %(

Cq

$"

^P¹¿$\

&



FU

sÝ

,07

�

&

r*

U

!

V

MÆ~8uPQÝ×'f:~8uP

Qd

1$0& %&

}ÒÑÒò�/^

U

!

V

³¥læ

&

8uP

Qb*×'f:~8uPQd

#(0$ %&

Tkî/^Y5

æ

&

¤8uPQ?Oz×'f:~8uPQd

(#0, %(

Á8458uÑÒªkØË

!

*

U

!

V

¬�

&

r*Y5

æv7MÆ~8uPQØÙ~c

&

*Y5æv7�8u

PQA/

&

 0

VVL

ÑÒªk²¼

)

�Á8458uÑ

Ò1*²L0

VVL

ÑÒJ²¼d;µ

&

±ta

VVL

ÑÒ

ªkXÈa^PÏO

&VVL

ÏÄÅ

&

a

("

^Pl

$"

^P



U

!

V

f:~dÁ8458uÑÒªkwÂ

(

VMH<?CM'[

l

8;E?5K?AC;6

ËNC

*"

^P

'#""

^

Pl

##"

^PdÁZ(^¹¿$\òf:~àï4

58uÑÒbã�ÑÒEF

&

ÑÒò�Æy

d\L[

¸¹

\

ò�

&

ÈxX^

U

!

V

³¥l

& FU

slIØ��0

d\L["!$&

¸¹�êd

U/L

ÑÒwr

&

Þx

, """ F54$

¢

!# ZK?%(

ÑÒªkØË

!*"

^P¹¿$\òÑÒ

þÿ~dàï458unñPQ�¢Ý×'f:~8

uPQd

7*0& %&#""

^P¹¿$\¤Ý

1&0$ %&##"

^

P¹¿$\Ý

7!0, %)

Ã3ÑÒ\�45ÑÒæci*

U/L

c1

&

Â¹¿$\c1

U/L

�

&

àï458uPQI

Ø~c

&

�Ã38uPQ�q×'f:~8uPQd

#" %

Y

!" %

U�

&

LG�SÁq

#" %&

 ¥Dq

U/L

d

]1lcãMÆ

(

Ý�§²³EFIØ��lÑÒ�

ÛCa[c1

U/L

d#$

&8;E?5K?AC;6

ËNbã�I

Ø

# A

l?OÑÒ�Û³

17g

~§¨ÑÒ

&

ÑÒªkØ

Ë

!*"

^P¹¿$\l

#""

^P¹¿$\ñC�

# A

Þtc1

U/L&

c1

U/L

dkf��Ý

## 9&

wrÑÒ

þÿ~IØ

# A

lIØ

& A

wB

&

IØ

# A

d#$wC.

l

)

²q

&

·�ÛÚOz

17g&*"

^Pl

#""

^PdÑÒ

CD



天然气与石油

NATURAL GAS AND OIL

2019

年
02

月

2�±i�

U/L(

ÂÑÒò�!/^Y5æ

&

��¿À

ÁÑÒ2�

U/L

c1

&

�Ja¤*dY5æw*B

(

VMH<?CM'[

ËN²æ.CB�ÞqÒMfò�@0p

qÒMfò�@dÍG

'

qÒ¬Ü9�ÿCàï4

58ud#$}^Y5æCòf:~dàï458

udBk

&

°bã�EF

&

ªkØË

!

¹¿$2ÞqÒñ

Mfò�@0p*qÒMfò�@wB

&

¸?àï

458uPQ~c.ØÙ

)

Â¹¿$2qÒ¬Ü9�

ÿCàï458uPQd#$0¹¿$2±i

U/L

�

O

&

ñÎ}¼àï458uPQØÙ~c

)

/^Y5æ

&

y�IØ?O¹¿$2dàï458uPQ

( VMH<?CM'

[

l

8;E?5K?AC;6

ËNC

$"

^P¹¿$2CM=MÉ

dàï458uEFªkØË

&

CM=MÉ

U

!

V

f:

45æ

&

àï458uPQØÙcÁ

&

kÁ³Çòf

:~8uPQd

#"0$ %(

CBÁ8458ulàï458uÑÒdªk

&

c

iynÑÒµâdªk¬²êÍU

&

àï458ud

ÑÒswC.O

&

Á8458uÑÒdªk.vt

(

Â

ÑÒò�!/^6<bWdY5æ�

&

#ÑÒªk1¬

ÍU

&

àï458uÑÒ~Y5ædBkIØJTÁ

8458uÑÒBk

(

z2ynÑÒµâ¦zdÑÒ

ªk¬ØÙÍU

&

�Xj ¡ÑÒ

&

ÚC}ÿI²L

®¯

&

±ta

U

!

V

�ÿC¹¿$2dàï8u#$

ØÙ

(

B<

±³îty

BR"Þq¹¿$2òf:~d yWÒl

ÑÒEF

&

Cqòf:~¹¿$2dtu y¦z}

~�F

!

#%

¹¿$2òf:~ y�

&

ðq

U

!

V

ðed

�ÿ

&

¹¿$2àï8uPQØÙ~c

(

!%

Â¹¿$2c1

U/L

l¬qÃÜ9�ÿ�

&

¹

¿$2dàï8uPQØÙ~c

&

¡¶Ü9�ÿd#$

Bj¶�ÿ.ØÙ

(

,%

¹¿$2CMMÉòf:~p*ðÁd8

uPQ

&

t@«¬òf:!Æy¹¿$2CMMÉ

(

Ý�§²³Sv¹¿$2òf:~dtut

y

&

W¹¿$2r��ò

'

8u y+×}^67�O

µ<?±T~[¸

!

#%

¹¿$2µ<

&

%0Ö×¹¿$2dºR�3

&

�Ga*G;.

V

l

K)

%0Ö×¹¿$2dÜ9ò�

&

þÛJ�q

!! U_L&

=ot=æ§¨^Öl]

&

¯�

}d¹¿$22jt§¨Vt�l]

(

!%

8u y+×µ<

&

BR¹¿$2d y_`[

Jwtd y\�

&

}X�Z¹¿$2 yj>!d¡

æ8u

(

r*

U

!

V

Y5æ¹¿tydMÆ~

&

¹¿$

2òf:~ yd¡æ8uJýj

#7 %

d8u

PQ

)

*Y5æ¹¿tydMÆ~

&

¹¿$2d¡æ

8uJýj

&" %

d8uPQ

(

,%

67�Oµ<

&

a/

U

!

V

Y5ælW�æ

&

 ¡

ºRÑæi�·2ty¸�hÒÓÞ§¨>b

)

Æy

ZÃdá�HïµâHïÜ9�ÿ

'

´5

'

cdÛ

'

Ò1

�6lbW

(

Tk�HïzyÃeEdWflyÃÒ

1�6

&

Cævd=`ð*4s

(

¹¿$2�~`à�d`àµ)l=`f:,

-ü³

&

z2bã��rdÑÒEF

&

°gæ¡�²ê

dtyWÒ

&

Ú�V§²³©ª�À

&

J�ëº

(

)

!"#$

!

*#+ U?EF5;6 _& Z;4CL &̂ QC::6:J8+f;CH46>O4G9 L;4<:A 8BS46>

46 U

!

V ?6A L.

!

f:<<5! \ <̂;S?<K:C5F:DG4I:*L+22K?F:CVK[

%

#!#!*&

%

ZV O?5KC:5:6G:A ?GG9:VK[2/L;8\L;4<:A 8BS46>

= f:<</6G:CI:6G4;6 L;6@:C:6D:?6A [P94S4G4;6& ,# Z?CD9N#

\FC4<& !""*& 89: f;;A<?6A5& 8:P?5& iV\+ d:O R;CH!

VK[& !""*+

*!+ LC?SGC::\_& ?̂I46 f+L;4<:A 8BS46>46 V;BC[6I4C;6E:6G5N

89:;CJ?6A KC?DG4D:*L+22K?F:CVK[$*1#& O?5KC:5:6G:A ?GG9:

!""& VK[2/L;8\L;4<:A 8BS46>L;6@:C:6D:?6A [P94S4G4;6& !,

%

!& Z?CD9& !""&& U;B5G;6& 8:P?5& iV\+d:OR;CH! VK[& !""&+

*,+

Ó

)

l

&

0

)

V

&

L

)

Ä

&

X

+

íæ-JÊÔ\ÊÕVmqr

Csb�ó¨©w�

*]++

HI.2;

&!"##&,#$&%!##,

%

##1+

b4?6 d46>& ]4?6>Q?6>& _;6>Z46>& :G?<+_:5:?CD9 KC;>C:55

46 L;CC;54;6 /55B:5?6A KC:I:6G4;6 L;B6G:CE:?5BC:5;@G9:

L;4<:A 8BS46>@;C-;O69;<:V;BCV:CI4D:5*]++d?GBC?<̂ ?5

/6AB5GCJ& !"##& ,# $&%! ##,

%

##1+

*&+ LC?SGC::\_+L8NQ?4<BC:Z;64G;C46>!\-:D?A:;@[PF:C4:6D:

*L+22K?F:CVK[

%

##,1(1

%

ZV O?5KC:5:6G:A ?GG9:VK[2

/L;8\ L;4<:A 8BS46>?6A f:<</6G:CI:6G4;6 L;6@:C:6D:?6A

[P94S4G4;6& #

%

! \FC4<& !""$& 89:f;;A<?6A5& 8:P?5& iV\+

d:OR;CH! VK[& !""$+

*7+ d?5CN[/N-46 U\& \C?ED;V& Z:GD?<@\V+f;CH;I:C546

V;BC[6I4C;6E:6G5! U;O A; f: \I;4A L;4<:A 8BS46>

Q?4<BC:5! *L+22K?F:CVK[$(1!! O?5KC:5:6G:A ?GG9:!""&

#

5G

/6G:C6?G4;6?<VJEF;54BE .4<@4:<A L;CC;54;6& !$ Z?J&

!""&& \S:CA::6& [6><?6A+d:OR;CH! VK[& !""&+

*1+ VEB>?N.GG;/& d;O46H?]& f4<A: &̂ :G?<+L;4<:A 8BS46>

K:C@;CE?6D:[I?<B?G4;6 @;CV;BCV:CI4D:i6A:Cj?C4?S<:

;̀?A46>L;6A4G4;65*L+22K?F:C"#"$" O?5KC:5:6G:A ?GG9:

d\L[\66B?<L;CC;54;6 Z::G46>& #!

%

#1 Z?CD9& !""#&

U;B5G;6& 8:P?5& iV\+U;B5G;6! d\L[& !""#+

DD



腐蚀与防护
第

37

卷第
1

期
CORROSION AND CORROSION PROTECTION

N(+ ?̀C5:6 U \& _:4D9:CGa\+L;4<:A 8BS46>\SC?54;6!\6

[PF:C4E:6G?<VGBAJ;@Q4:<A Q?4<BC:5NL+22K?F:CVK[

%

$#(!&

%

ZV O?5KC:5:6G:A ?GG9: VK[2/L;8\ L;4<:A 8BS46>

L;6@:C:6D:?6A [P94S4G4;6& $

%

* \FC4<& !"",& U;B5G;6& 8:P?5&

iV\+d:OR;CH! VK[& !"",+

N$+ VG?6<:J_'+\6 \6?<J545;@Q?4<BC:46 L;4<:A 8BS46>NL+22

K?F:C/\-L2VK[K?F:C,*,7! O?5KC:5:6G:A ?GG9:/\-L2

VK[-C4<<46>L;6@:C:6D:& ,

%

1 Z?CD9& #**$& -?<<?5&

8:P?5& iV\+U;B5G;6! /\-L& #**$+

N*+ \AC4D9:6 fKj& ?̀C5:6 U\+L;4<:AN8BS46>Q?4<BC:VG?G45G4D5

i5:A G;-:I:<;F L8K:C@;CE?6D:/6A4D?G;C5N]++VK[-C4<<46>=

L;EF<:G4;6& !""!& #( $,%! #7*

%

#1,+

N#"+

�Öü

&

×ûÝ

&

a

)

Ø

&

X

+

7

,#0$ EE

íæ-Jnop

�´µ

N]++

ÙJ

&!"#1&,*$7%!,#

%

,1+

4̀U;6>S46& a4e;6>JB:& RB U?6& :G?<+QC?DGBC:Q?4<BC:

\6?<J545;@

7

,#0$ EEL;4<:A 8BS46>N]++f:<A:A K4F:

?6A 8BS:& !"#1& ,* $7%! ,#

%

,1+

N##+

Ó

)

l

&

0

)

V

&

gÚ�

&

X

+U

!

V

ÊÕVCÛíæ-Jm

VVL

×H¨©

N]++

qrCsb

&!"#!&,,$

�Ü

!%!#&!

%

#&7+

b4?6 d46>& ]4?6>Q?6>& V94-?4J?6& :G?<+VB<@4A:VGC:55

L;CC;54;6 a:9?I4;C;@L?CS;6 VG::<L;4<:A 8BS46>i6A:CU

!

V

[6I4C;6E:6GN]++L;CC;54;6 =KC;G:DG4;6& !"#!& ,, $VBFF<

!%! #&!

%

#&7+

N#!+ U?EF5;6 _& Z;4CL &̂ QC::6:J8+f;CH46>O4G9 L;4<:A

8BS46>46 U

!

V ?6A L.

!

f:<<5! \ <̂;S?<K:C5F:DG4I:

NL+22K?F:CVK[

%

#!#!*&

%

ZV O?5KC:5:6G:A ?GG9:VK[2

/L;8\L;4<:A 8BS46>=f:<</6G:CI:6G4;6 L;6@:C:6D:?6A

[P94S4G4;6& ,# Z?CD9N# \FC4<& !""*& 89:f;;A<?6A5&

8:P?5& iV\+d:OR;CH! VK[& !""*+

N#,+

Ý©Þ

+

-ßÛJàyíæ-JáºVø

N]++

ÙJ

&

!""*&,!$(%!!*+

]4:V9:6>T4+Q4C5GL;4<:A 8BS46>_;<<:A .@@̀46:@C;Ea?;34

K:GC;<:BEVG::<K4F:L.+& N]++f:<A:A K4F:?6A 8BS:&

!""*& ,! $(%! !*+

N#&+ B̀@GUa+89:̀;OLJD<:Q?G4>B:?6A K<?5G4DVGC?46 _:5F;65:;@

L;4<:A 8BS46>46 ?V;BC[6I4C;6E:6GO4G9 ?6A f4G9;BG

L;CC;54;6 /694S4G;CKC;G:DG4;6 NL+22K?F:CVK[

%

$#(!,

%

ZV

O?5KC:5:6G:A ?GG9:VK[2/L;8\L;4<:A 8BS46>L;6@:C:6D:?6A

[P94S4G4;6& $

%

* \FC4<& !"",& U;B5G;6& 8:P?5& iV\+d:O

R;CH! VK[& !"",+

N#7+ K?AC;6 8+[@@:DG;@[PG:C6?<Z:D9?64D?<-?E?>:;6 G9:Q?G4>B:

4̀@:;@L;4<:A 8BS46>[PF;5:A G;V;BC[6I4C;6E:6G5NL+22

K?F:CVK[

%

##,#&*

%

ZV O?5KC:5:6G:A ?GG9:VK[2/L;8\

L;4<:A 8BS46> ?6A f:<< /6G:CI:6G4;6 L;6@:C:6D: ?6A

[P94S4G4;6& #

%

! \FC4<& !""$& 89:f;;A<?6A5& 8:P?5& iV\+

d:OR;CH! VK[& !""$+

N#1+ K?AC;6 8& -?G?9?E +̂[@@:DG;@[PG:C6?<Z:D9?64D?<-?E?>:

;6 G9:Q?G4>B: 4̀@:;@L;4<:A 8BS46>[PF;5:A G; V;BC

[6I4C;6E:6G5!LC4G:C4?@;CL8#"" Ĉ?A:NL+22K?F:CVK[
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