w2t B3 TR § Vol.42  NoJ3
20254 6/ June 2025

Ti35 &% £ NaOH 5P B hiT AHAR

NAEBR ', R OB RILE, K%Y, Y & ok, KEY 24P

(1. FEZETREERAR M AT, WE AN 450052)
Q. FEZBIEARAR, Jba 1008400
3. %BRRARAR, BPE % 710021)
4. WA R RET A RAR, Bt 754 710016)

# E: RASBREMAEAEREWmFR, BT Ti3s &&ERRKE (1. 9M) AR (25, 95°C) NaOH i+
P AT . G5RFW], Ti35 A 47 NaOH VAR 192 h 5 05 Pl 2 2 g 0, 3 A2 B T R L 38 T T G et
Wi SRR RN BN R R, 9 M-95 °CH T Ti3s & &ML (R, BI0E b4 IR — M4
By, HHENAREE () BHEKMN L3 FLUE, BHARESE Tow) HREMEMEETE - NRESR. £
9 M-95 °C%fF F, Ti35 & & RM M TiO, #i 1A #4k NK A M HTIO; AURARY 1 1) Ti05, H1F4HLAR MR E 1 TR, M
T 3L Ti35 & 4 M ik P

X T3S &4 BMTA: B 2REMRE

FESES: TG146.23 XRKARIRAS: A XEHS: 1009-9964(2025)03-027-08

Study on Corrosion Behavior of Ti35 Alloy in NaOH Solution
Liu Wangying', Wu Jing®, Cheng Weijun’, Qiu Zhangweijia*, Xu Jianping*, Li Huan®, Liu Chengze*, Wu Jinping*
(1. China Nuclear Power Engineering Co., Ltd., Zhengzhou Branch, Zhengzhou 450052, China)
(2. China Nuclear Power Engineering Co., Ltd., Beijing 100840, China)
(3. Xi’an Nuclear Equipment Co., Ltd., Xi’an 710021, China)
(4. Xi’an Rare Metal Materials Institute Co., Ltd., Xi’an 710016, China)

Abstract: Using full immersion corrosion and electrochemical methods, the corrosion behavior of Ti35 alloy in NaOH
solutions with different concentrations (1 M and 9 M) and temperatures (25 °C and 95 °C) was studied. The results
show that the corrosion rates of Ti35 alloy after 192 h immersion in NaOH solutions are negative values. This is due to
the formation of corrosion products on the sample surface. Electrochemical test results show that the polarization
resistance R, of Ti35 alloy under the condition of 9 M-95 °C is one order of magnitude lower than that under other
corrosion conditions. Additionally, the passive current density /s at 9 M-95 °C is more than three times that of
the /,,5s values under the other three conditions, and the corrosion current density /., was one order of magnitude
higher than those of the other conditions. Under 9 M-95 °C conditions, the TiO, on the surface of Ti35 alloy tends to
transform into water-soluble HTiO; and low-protective Ti,0;, leading to a decrease in the stability of the passive film
and reduction the corrosion resistance of Ti35 alloy.
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Fig.1 Corrosion rates of Ti35 alloy in NaOH solutions
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Fig.2 Corrosion morphologies of Ti35 alloy after 192 h corrosion in NaOH solutions:

(a) 1 M-25 °C; (b) 9 M-25 °C; (c) 1 M-95 °C; (d) 9 M-95 °C
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Fig.3 EDS element distribution maps of Ti35 alloy after 192 h corrosion in NaOH solutions: (a) 1 M-25 °C; (b) 9 M-95 °C
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Table 1 EDS analysis results of elements in Ti35 alloy after

192 h full immersion corrosion in NaOH solution
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Fig.4 Surface XPS-Ti 2p spectra of Ti35 alloy after 192 h
corrosion in NaOH solution: (a) 1 M-25 °C; (b) 9 M-95 °C
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EIS spectra and equivalent circuit diagrams of Ti35 alloy in NaOH solutions: (a) EIS spectra; (b) magnified view of

high-frequency region; (c) equivalent circuit diagram under 1 M-25 °C. 1 M-95 °C and 9 M-25 °C; (d) equivalent circuit

diagram under 9 M-95 °C
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Table 2  EIS fitting results of Ti35 alloy in NaOH solutions

Ra/kQ O-Yo/(Q ' em™s™) Qyn Rp/(kQ-cm®) Rp/(kQ-cm?®)  x

2

Condition L/pH RJ/(Q-cm?) 0)-Yo/(Q ' cm™s™) O1n

1M-25°C  0.99 1.24 2.19x10™ 093  8.83 — — — 8.83  1.12x107
1 M-95°C  1.29 0.69 5.25x10™ 091  9.41 — — 9.41  1.29x107
9M-25°C 135 0.85 7.31x10™ 090  7.52 — — 752 6.09x10™
9M-95°C 1.24 0.44 6.10x10™ 090 037 1.52x107 0.79 0.37 0.74  1.28x10*
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Fig.7 Polarization curves of Ti35 alloy in NaOH solutions
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Table 3 Polarization parameters obtained of Ti35 alloy

in NaOH solutions

Condition Leon > 1‘““(0'25_2\/) Eeor/NV Emp/V
/(A-cm™) /(A-cm™)

I M-25°C  2.39x107 9.08x107 -0.75 0.57

9M-25°C  8.87x107 9.10x107 -1.35 0.55

1 M-95°C  2.08x107 1.11x10™ -0.66 0.56

9M-95°C  5.00x10™ 3.65x10™ -1.26 0.52
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Fig.8 Potential-pH (E-pH) diagram of Ti in aqueous solution
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