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Anti corrosion properties of NirP alloy deposits prepared
from electrolytes containing NaHPQO: * H:O

LIU Ying-ke', CHENG Ying-liang', ZHANG Zhao’, WANG Huirmin',
CHEN Zherrhua', WU Youwu'
(1. College of Materials Science and Engineering,
Hunan University, Changsha 410082, China;
2. Department of Chemistry, Zhejiang University, Hangzhou 310027, China)

Abstract: The different Nt P deposits was prepared through electrolyte systems with different NaH,PO> * H20
concentration. The anttcorrosion mechanism of these deposits in 0. 5 mol/ L. NaCl neutral solutions was studied by elec-
trochemical impedance spectroscopy ( EIS) and potentiodynamic polarization method. The results show that the corrosion
resistance of Nt P deposits increases with the decrease of pH, and increases first with the increase concentration of
NaH2PO: * H20 in electrolyte, while it reaches a maximum at 110 g/ L NaH2PO2 * H20, then decreases with the further

increase of NaH2PO2 * H20 concentration. The corrsion resistance of the deposits acquired at low temperature is better.
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Fig. 1 Nyquist plots(a) and Bode plots(b) of
NP deposits prepared from electrolytes
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NaH:PO2 * H20 concentration in

0.5 mol/ L. NaCl solution
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Table 1 Values of equivalent-circuit elements of NP deposits with different parameters

Yo, o/
ANazH2PO: * H20)/ R/ Yo, 1/ (mQ !+ Ri/ . Ral
_i pH ) P ni N (mQ™ " n2 5
(g L1 (Q° cm?) cm™ % s ") (Q° cm?) . (Q° cem?)
cm” ‘s ")

50 3.65 5.92 140. 2 0.87 30.26 1.455 0.61 1271.7

50 2.61 5.80 970.2 0.92 40.35 1.392 0.58 1500. 3

80 3.92 5.96 619. 8 0.70 19. 93 1.989 0.70 888. 2

80 2.65 5.95 383.9 0.78 33.21 1.005 0.73 1265.7

110 4.13 7.34 781. 4 0.94 59.99 0.5017 0. 69 2284.6

110 2.54 5.47 221.3 0.78 24.97 0.900 2 0. 68 3122.7
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Fig.3 Potentiodynamic polarization curves
of NP deposits prepared from
electrolytes with 50 g/ L. NaH2PO2 * H20

and different pH values
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Fig.4 Potentiodynamic polarization curves
of NP deposits prepared from
electrolytes with 80 g/ . NaH2PO2 * H20

and different pH values
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and different pH values
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Table 2 Parameters of equivalent elements in Fig. 10

ANa2H2PO2 * H20)/ Rs/ Yo, 1/(107 4Q- 1. Rt/ Yo, 2/ (107 301 R/
(g* L") (Q° em?) em™ 7+ 57 " (Q° em?) em™ 2+ 57 " (Q* em?)
20 6.02 1.295 0. 86 39.2 0.903 0.62 958. 6
50 5.92 1. 402 0.87 30.3 1. 460 0.61 1271.7
80 6.59 1. 898 0. 83 22.6 1.670 0.63 1360.7
110 6.17 1.245 0. 82 169.2 2.330 0.58 4036.8
160 7.24 1.299 0. 86 32.1 1.790 0.65 2232.8

K3 K T(a) AR 2 0 AR A5 2R % 1 B fE

Table 3 Parameters for the equivalent elements in Fig. 7( a)

ANa2H2PO2 * H20)/ Rs/ Yo, 1/(1074Q "1+ Ri/ Yo, 2/(1073Q "1 Ral/
t/ C n n2
(g* LY (Q* em?) em™ e s (Q+ cm?) em™ 2 s h) (Q* cm?)
80 60 5.95 3.839 0.77470 33.21 1. 005 0.72839 1265.69
80 40 5.559 1. 159 0.943 74 25.55 7. 940 0.6954 1691.40
0.4
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Fig.7 Nyquist plots (a) and potentiodynamic polarization curves (b) of

NP dcposits prepared from electrolytes at different temperatures and NaH2PO2 * H20 80 g/ L
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