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ABSTRACT By using quartz crystal microbalance (QQCM) the influence of NaCl deposition on
atmospheric corrosion of zinc in the presence of 1x107% §0; was studied. Regularity of initial at-
mospheric corrosion of zine under this condition was analyzed in detail and an empiric formula,
Am/A = K(t/t,)?, obtained. The relationship between mass gain of zinc and amount of NaCl
deposition is linear at any time. More amount of NaCl deposition can slow down the corrosion of
zinc to some extent after six to ten hours' exposure in atmospheric environment containing 1x107°
S0;. Corrosion products of zinc surface were analyzed using X-ray diffraction (XRD) and infrared
spectroscopy (IR}, in which Zn 804(O0H)s-5H;O was identified.
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Fig.1 Schematic diagram of experimental setup for atmospheric corrosion



http://www.cqvip.com

74 E B ¥ # 37%
300 |
I I H
100_L 250l
L g
" 8 Do)
; < &L
E &0 § 160 PN
E w0 c A =aal
g2 =l E' 100 ‘: u:FFF
] » A O o Amount of NaCl = 74.0 pglom?,
F 20 T = L g without SO,
o a 50 =] & Amount of NBCI = 65 8 pg/om®,
L § a8 ED with 50,
0 ] !
L. L . L " L Us n n ) 1 |
3500 3000 2500 2000 1500 1000 0 5 10 15 20 25

Wave number, cm™

B2 Zn RERHEL~HELSEE

Fig.2 IR spectrum of atmospheric corrosion producta of
zinc in the presence of 1x1079 30, and deposition
of 65.8 pg/cm? NaCl

2.2 BRihzhhEe

34T AR NaCl AEE &4 T In KSRk
HSRBHRXE. oJLIEL, f Zo X0 Nall AR
I, R EORZ N XEERHT Nall i
BHMINE#ESH Zn R WA RS i MR E A,
f#75 Zo Ays (LA T INEMNER. & NaCl mER
W —eREH R —ErEE, BArE Zn AR
BEFETRE. AERHTH NaCl S BHEGESEY
ZnSO43Zn(OH)gNa.Cl-:rHQO(ﬁ%ﬁ—%iFIf’F%ﬁéﬁ%
i) st rER ERt e A Bl & Zo M SRTEE R
FiE.

B 4 th#T 65.80 ug/cm? # NaCl 75 w(S02)=
11078 #] 74.0 ug/cm? NaCl HE SO; i% Zn k5,
ke SREREASR AETUEY, &—BY
RS, —HRMERFESAY. EKARERE. F
SO, BF, $IESEA NaCl(65.80 ug/cm?) % Zn RETH

As0

R
(S
T

Amount of NaCl, ngéem®
o 65.80

[v=)
wn
o

g

S 200

k<]

= 150

S 2580

g 1

k.4 10.30
3.3
328
ol

25 a0 35

Lh

B3 ES50: TR/H 1x107°% PrRSHED, Zn HEHHSE
HRBEHER

Fig.3 Mass gain vs exposure time for zinc deposited with
NaCl in air containing 1x10~% 805 at 90% RH

th

B4 NaCl# Zn £#FHL SOz KFHP R AR

Fig.4 Influence of NaCl deposition on atmospheric corro-
sion of zinc with or without 509

MM EREAERERN NaCl(74.00 pg/om?) HE
SO, REA. Hik, 80; 5 NaCl Z EHEHNS
B Zn BB R TR .

HTERBTE w(S0;)=1x10"% i¢, NaCl & Zn
ASBa . AR NaCl fiRES Zn i
BEMELZESTT EES. 29 NaCl fiRES Zn MR
MEBZEEEFRFISMAERXR. B 5a—d 35804 5, 10,
15 #1 20 h ff, NaCl MBS Zon M ENEE (E
FHENRINEES. ERIUEHR) FREFNR
WRME0SUE AY NaCliaE¥V 08, Zn i
PN EMHICE EATRS ALY, SHREBRA. &
—BELMER 2.1 5Ll L. ZiEEZSHERE NaCl
BB A B T H Ry /.

ATH-SHEBRTRZHEACTR A ReeE. E
BWAERTT T #5600, BRI T SR A & T
Zn KM MER TR, BRXWTF

AmjA = K(t/ty)® (3)

At AMERE; o HERBAME: K b RH
Zn RW LEERBENER. KB TRILET LRSS,
W (3) RS ETRUTHE

lg(Am/A) =1g K +blgit/tie) {4)

* 20 b ERBESFRA. = (4) TR
REERLAR E 6 AT REBE S SEAHRME
£ BHAYK (R) REEFRERE (s4) PITE L HER
BETE 94% Ll k. FImRApBE T (4) Fo R M.
M 1A EH. K {EH NaCLIAF RIS NTm#Em. K
RN, In MRERMRTE. BT b KT Wikng
R#zd. bR/DHBHRRFMHITENERTRE. 3k



http://www.cqvip.com

1 A B%: 80; FFET NaCl MREW Zn RMHMAILIR 75

300
L]
5 ¥=17.54828+3 60391
2 g0 F=0.89383
=
~
B
£
g Do -
7 1
g ¢ BExperimental dala
— Fting une
0
1 1 1 1 A
0 20 40 60 a0

Amount of NaCl, pg/icm?®

300
(d)
S
o ¥=22 B274B+3.83581X
2,00l R099323
3]
k-1
E
&
g 100 r
§ © Experimental data
— Fitting hne
o
0 20 40 60 80

Amount of NaCl, pg/em?

B6 TRARREAEST NaCl MERS %n RAMENENRE

Fig.5 Relationship between mass gain of zinc and amount of NaCl deposition at different exposure times
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AmjA = K(b/ o) (5)

BB R2Eadfa— ot BOTEE Zn (BN E SR ErY
BRI R, X SWAThE 3 B4, X5X#E 9]
R —3.
3 g

(1)} w(S0:)=1x10"% gf. Zn gy kSEMEE NaCl
ITFR A INTG INE: {8 NaCl iR Esmat, ISEmEM


http://www.cqvip.com

76 & B % ® RYE

MEERER. NaCl iiHES Zn MM HHE
ST RSP R R

(2) #32 T ZEe SO; B T NaCl AMEY Zn K
SEM SR AL T

AmjA = K(t/tior)®

EANHE—FELRERR Zn RSEREEH T
Hit ki,

530

[1] Biestek T. Atmospheric Corrosion. New York: John Wi-
ley, 1982: 631

[2] Friel J J. Corrosion, 1986; 42: 422

[@1 Falk T, Svensson J E, Johansson L G. J Electrochem Soc,
1998; 145: 2993

[4] Svensson J E, Johansson L G. Process 11th Scandinaman
Corrosion Congress, F—47, Stavanger, Norway, 1989

[5] Svensson J E, Johansson L G. Corroa Scr, 1893; 34: 721

[6] Deakin M R, Meltoy O R. J Electrochem Soe, 1989; 136:
349

(7] Zeng H L, Wu Z D. Fundamentals and Practice of Elec-
troplate. Beiljing: Mechanical Industry Press, 1986: 172
(R, Rty E@EFFEEAZE E RTHHE
3. 1986: 172)

[8] Yan C W, Gao T Z, Shi Z M, Lin H C, Cao C N. Acta
Metall Sir, 2000; 36: 272
(PN, BRH. S, N, W 2ReH, 2000
36: 272)

[9) Wang G Y, Wang H), Li X L, Yin Y D. Corrosion and
Protection in Netural Enwronment. Beijing: Chemical
Industty Press, 1997: 30
(EN%E. EML. 3R RRE 5 RENmm S
JLE: P Tdtikmit, 1997 30)


http://www.cqvip.com

