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Abstract In this paper, the electrochemical reactions on the rebar during re-alkalization treatment were in-
vestigated in two common e ectrolytes by cyclic voltammetry. According to the el ectrode reaction of rebar in
two different solutions, the influence of Li* and Ca®" on the electrode reaction was analyzed. Regard to the
above process, the reaction kinetics of the rebar electrode in the two solutions was studied by experiment.
The results showed that the conversion process between iron of the rebar substrate and different valence of
iron oxides or hydroxides was different from that in the saturated calcium hydroxide solution due to the
presence of Li". Since the adsorption of Ca?", the diffusion coefficient of ferric ion was lower than that in
Lithium hydroxide. The results could provide theoretical support for the application of the electrochemical
re-alkalization technology.
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BB ARG R S A

O AT MR ], BRAE Rk 2R B vh 4 R A
1 s i AR 2 OB

0.5 mol/L &AL 1K) pH {E 4 13.70, MIAIA5 AL
51 pH B4 12.65. WJId ek 1 545 21 R Bk AR I P AT
LIRS HR S I ()P FLAE T 1 R

R 1 RIS LR 0.5 mol/L S4BV W Hh BT A2 7 v S I PR 14885 LA B A7
Table1l The equilibrium electrode potential of the existing electrode reaction of the iron in saturated calcium hydroxide and 0.5 mol/L

lithium hydroxide solution

No. Electrode reaction :;t;rlitigal Scci:uErrw;/droxi e SO?LE 211/ |\—/2 tgiCuI;n(?/);drOXi i
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= * 3
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= * 3
* S 0s0 oot 02 oo
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5 6 0sar 024 02164 e
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Ee= —0.202+-0.0591X pH—0.244
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Figure 1 Cyclic voltammograms of rebar in the lithium hy-
droxide solution (sweep rate 50 mV/s)
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Figure 2 Cyclic voltammograms of rebar in the saturated cal-
cium hydroxide solution (sweep rate 50 mV/s)
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Figure 3 Cyclic voltammograms of rebar in the saturated cal-
cium hydroxide and lithium hydroxide solution (sweep rate 50
mV/s)
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Figure4 The 1st and 50th cyclic voltammograms of rebar in the
saturated calcium hydroxide solution, the 0.5 mol/L lithium hy-
droxide solution and the saturated calcium hydroxide+the 0.5
mol/L lithium hydroxide solution

1: saturated calcium hydroxide solution; 2: saturated calcium hydroxide+0.5
mol/L lithium hydroxide solution; 3: 0.5 mol/L lithium hydroxide solution

R 2 WA EAESEE L 0.5 mol/L SR LL K
VRIS ES 4-0.5 mol/L S04 BV W 50 FEL I 24 I 1006 Fit U7
S ETAL(E 11, 0 111)

Table2 The peak current and peak aera of 50th cyclic voltam-
mograms of rebar in the saturated calcium hydroxide solution, the
0.5 mol/L lithium hydroxide solution and the saturated calcium
hydroxide+the 0.5 mol/L lithium hydroxide solution

Peak current/ Peak aeral

pA uC

0.5 mol/L lithium hydroxide Peak Il 5809.36 30485.68
solution Peak Il —4656.62 23100.76
Saturated calcium hydroxide Pesk Il 3531.77 20790.48
solution+0.5 mol/L lithium

hydroxide solution Peak 11l —3034.54 13465.79
Saturated calcium hydroxide Peak Il 883.13 4268.45
solution Peak Il —609.41 271452

2.2 WEEEFAEEMLI5ART 0.5 mol/L S| KRR
BRI BRI N F

NSNS 2 WA DU Y, AN R AR
WA 0.5 mol/L U B R -0 AR IR T Y. (9 4
A I Ji 0 B A 2536 KT 100 mV, st A2 B A A
X PR LA AR 10 S A I DR S N e A T i

XoF TR W AR, $LEh 2 9k R AT DU
ﬁyg[ﬂ]:

| pa=Kqv+ K2 9)

I, =Kqv (10)

|, =KoVH? (11)
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Figure 5 Cyclic voltammograms of rebar in the saturated cal-
cium hydroxide solution at different scan rate (peak 1)
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Figure 6 Cyclic voltammograms of rebar in the 0.5 mol/L lith-
ium hydroxide solution at different scan rate (peak 1)
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Figure7 The %-v Y2 curve of the rebar in the saturated

calcium hydroxide solution (peak 11)

0.00011

0.00010
0.00009 -+

. 0.00008 -

-
=

= 0.00007 -
0.00006
0.00005

0.00004 -+

0.14  0.18 022 026 030 034
v -I;'E/(mV‘S—T)rL-‘Z

B8 4Ni7E 0.5 mol/L LiOH ¥ I 11 1) '% stv Y25
£k

| _
Figure8 The —-v ' curve of the rebar in the 0.5 mol/L

lithium hydroxide solution (pesk I1)
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Table 3 The kinetic parameters of the peak Il of the steel in
saturated calcium hydroxide solution and 0.5 mol/L lithium hy-
droxide solution

Peak |1 10'K;  10%K,
Saturated calcium hydroxide solution 22.326 1.405
0.5 mol/L lithium hydroxide solution 20.094 3.404

3 it

B AR AN S A R 0.5 mol/L S LA
WAL AT AL, HAFAEDY AN U | U 11 X A
Fe—Fe(OH),, Fe;0, f1 Fe(OH),—~FeOOH, Fe—FeOOH
) A SO e~ R R R A el 1 N = AVARD S DV <
FeOOH—Fe(OH),, Fe(OH),—Fe [ 4LiA R fE, i
AT, TR T IR, 1 R
FeOOH H A5k Fe IRV, 3 70 Bk ik
JRA SR AL REAE . R T8 B AR AN A R T P R I
WG BFF, ol 7 R e, A 5 AR A 120 - e A
] 02 25 (A1 BT A BRI, AT A A R S A A
TR 11 BB T HOR AR T8 7 0 S S A B v 4 Ak
W PR H R B
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