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INFLUENCE OF SULFIDE ON PASSIVE FILMS ON
STAINLESS STEEL IN BORATE BUFFER SOLUTION

GE Hong-hua, ZHOU Guo-ding, WU Wen-quan
Environmental Engineering Department , Shanghai University of Electric Power, Shanghai 200090

ABSTRACT: The passive films formed on stainless steel in borate buffer solution contained certain a-
mong of sulfide, the influence of which on corrosion behavior of the passive film has been studied using
Mott — Schottky plots, Nyquist plots and anodic polarization curves. It is shown that the impedance of
the stainless steel electrode increases with immersing time, but decreases sharply due to the presence of
sulfide. With the increase of sulfide, the passive current of stainless steel electrode rises, and the Mott — Schot-

tky plots change in the region of chromium oxide. It is concluded that sulfide is detrimental to the formation of

passive film on stainless steel and the passive film is less protective in the presence of sulfide.
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Fig. 1 Nyquist plots for stainless steel electrodes immersing in
borate buffer solution for different time.
Immersing time: (1)5 min;(2)1 h;(3)24 h
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Fig.2 Equivalent circuit for electrode system.
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Fig. 3 Nyquist plots for stainless steel electrodes immersing in
borate buffer solution for 24 h
(1) Before adding sulfide; (2) Adding 9 mg/L sulfide for
5 min; (3)Adding 9 mg/L sulfide for 1 h

Table 1 Fitting results of data from Fig.1 and Fig.3

fitting results from Fig.1 fitting results from Fig.3

curve number

1 2 3 1 2 3

R,KQ-cm® 3.2 18.1 251.3  251.3 88.9 5.2
Q, pF/cm? 466 291  86.7 8.7 153 627

n 0.77 0.81 0.84 0.84 0.79 0.76
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Fig.4 Polarization curves for stainless steel electrodes in borate
buffer solution containing various sulfide.
Sulfide concentrations: (1)0 mg/L; (2)3 mg/L; (3)6
mg/L;(4)9 mg/L;(5)12 mg/L

Table 2 I, values of stainless steel electrodes in borate buffer

solution containing various sulfide (E =0 V)

sulfide concentrations, mg/L 0 3 6 9 12

I, pA/cm 8.02 10.01 11.55 12.73 15.25

I, W RR YIS IR S Y RE B T R, IR TR T
AL R B Ttk B . Marcus WA BB FREI T £ R
SR—ERBIGEE N, BE SR FHAR I #7E BH K, BB
BT AP AR R W8 R SR 15 AL RE R/, (R 2 T PR AR ¥ et
’.
2.3 BEFMARRA L RESEERY R

L ERABATESFEER, ¥ 55FEAAE
X B PR A, R R SRR MR RS
RF TR, S A SRS A KR, T
AR ot 9 WL A 40 AT 7E 25 B R AT VR PO, X ] L A SR B R R
R, LA 5 H AR IRA Mott - Schottky KR 5.

1 2

C% ~ eeggN,
RF Co AZR BB EHRE, N, ABRFFIRE, ¢ HEZESN
HEH (o = 8.85 X 107F/m), ¢ AELBEA XA A 5L,
E AWML, Eg A FHEAL ¢ AERFET(ETFRH +e
ZENH-e,e=1.6%X10"C), k 4 Boltzman % ¥ (£ =1.38
x10"2J/K). IR (2) AT C2 5 WAL E &R R, B
Mott - Schottky Bl A —H . X n- Rk S EHELFEN
E,fixFp-BHEFARRAELAEIN. HELBETR
HBEFIRE N, i HL7E B AR B BEE AR P i
fii Eg,.

RGN R = B R 2 R0 88 1 B AL 4 . Hakiki
%67 XE 304,316 RGEMAIT R BT LA TE L K
HEAESER RGN, REAE R EFERNELEH .
WEUSHEAY hE, RA p- B FEER; B UEK
HELME LY I E, BE n- B FEHERK. Bojinov
EWRT & - BESEREN T PIE AR BERE, A E

(E—Eﬁ—’Z—T) )

KA —HEBREM n LK - B%E - p A (n
~i-p)ZEHE RIMERENERETHR - WD ERT
BRI 1 /MBS, TR - B e, B EIE S P&k
#J Mott — Schottky Bl . Bl BRFHERE AR AR T
ABRAERE I I.IMVE, &I XANEK, f#EBR
Mott — Schottky 35, H 7 I X #J Mott — Schottky El#H2E K
i, B p— RS R, I XK# Mott — Schottky B £ %
HIE, BIR n— B3 SR . Hakiki 25157178 X4 55 15 R 9
REMRPFRPBE T RLIALER, AHE D T XA 208 5
ZEALE R B R BT A, T X 32 HL
SNEGE LY R TEMER. REEL Mmek ik
PO AR A RO 12, BB I KM T KM E LA R
HEXEEAYBHEE, WX 3. AL E
FMZFEFAEE 10~ 102 B BE BTREBRNELS
PRgEH . 1T AL T 74 B S BT, L O KB BRI
A EHE Helmholtz EH R, AN - 0.6 V i, BAMEAR
70 pF/cm, 5XERPHNE B HABE —B. VXM HAR
BT AL R o 55 0 B R M A A, MR T R IR P R
fr B HI7E - 0.47 V~ - 0.10 V 8, Mott — Schot-
tky BRI R SR ER X UBUKTF -0.10 V(-0.10 V~
+0.30 V)R, B TR B Tk, 8RR FRERH K,
Mott — Schottky EI#HEAE /.

B s iR 2~5 RAGRERESARRERETH
R - WA B PRI 1h 548 H Mott — Schottky B, B
B A Y B R R T SR BAL B AN £ % WK 3.
ETE T E A AN, Mott — Schottky EI P Bk p— Blg S
R I R BB A RBH RN, XA RN ;R
B 32 25 95 B N A B B0 B T o B 4% B0 38 K, M 3 5 Np U

C?, x10°(F/cm?)?
[ N W A O OO N

Fig.5 Mott — Schottky plots for stainless steel electrodes im-
mersing in borate buffer solution containing various sul-
fide for 1 hour
Sulfide concentrations: (1) Omg/L; (2)3 mg/L; (3)6
mg/L;(4)9 mg/L;(5)12 mg/L
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Table 3 Donor Np(region Il )and acceptor N, (region I )den-
sities for passive films on stainless steel formed in bo-

rate buffer solution

sulfide concentration, mg/L 0 3 6 9 12
Np,10%?/cm? 7.50  7.66 7.2 7.69 17.70
N4, 10%®/cm® 11.17 11.84 17.22 57.64 215.57
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