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Influence of Rust Inhibitors on Rebar Corrosion in Sea Sand
Sulfoaluminate Cement Concrete
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Abstract; In this study, sea sand was used to prepare sea sand sulfoaluminate cement concrete
(SACS) by substituting river sand. Sea sand ordinary Portland cement concrete (OPCS) was used as
the control group. The chloride ion solidification performance of SACS was investigated. The effects of
different rust inhibitors ( sodium monofluorophosphate, lithium nitrite, and triethanolamine) and their
concentrations (0%, 0.5%, 1%, 1.5%, 2%, i.e. , the mass ratio of rust inhibitors to sulfoaluminate
cement) on rebar polarization potential and rebar corrosion in sulfoaluminate cement mortar (Sq) were
studied using the methods of hardened mortar anode polarization and rebar mass loss. The results
showed that after 28 days of curing, the chloride ion solidification rate of SACS was approximately 18%
higher than that of OPCS. The rebar polarization potential in Sq was slightly higher than that in sea sand
ordinary Portland cement mortar (OPC;). Adding rust inhibitors to S shifted the rebar polarization po-
tential in a positive direction and reduced the mass loss. The best rust inhibition effect was achieved by
adding 1. 5% triethanolamine, meeting the specifications for the change in rebar polarization potential,
and the rebar mass loss was only 0. 014 2%, approximately 91% lower than that without adding rust in-
hibitors.
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Tab.1 Mineral composition of ordinary Portland cement and sulphoaluminate cement (unit: %)
KRS C;S C,S C;A SO, C,AF C,A,S
38 Ak R ER K e 55.6 19.6 7.5 2.1 9.3 —
TRAREREL K8 — 31.5 — 3.0 11.3 52.9
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Tab. 2 Physical and chemical performance indicators of ordinary Portland cement and sulphoaluminate cement

7K e PG B th & mR pedity  BELEETE/min BUYTSREE/MPa PUEIEREE/MPa
E i /(kg-m™)  /(m®-kg") /% W & 3d 28 d 3d 28 d
5 fe R AR K U 3 050 360 1.1 125 185 5.7 8.4 27.5 45.0
BRAS IR KR 3150 387 1.3 34 58 7.5 7.9 55.5 61.8
xR 3 R 5 ARIERR
Tab. 3 Technical specifications of river sand and sea sand
A RN fﬁ”%*&f %Xﬂ%&f W5E 8 i Tiles HEFEE
/(kg +m™) /(kg +m™) /% /% /%
b 2.5 1 480 2591 — 3.80 —
Ha 1.5 1539 2951 0.16 2.08 0.23
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Tab. 4 Particle size distributions of river sand and sea sand
LR~/ mm ey Rl T v e T
AR % R/ % it AR % Rt/ %
4.75 0. 00 0.00 0.07 0.07
2.36 0.73 0.73 0.30 0.37
1. 18 2.29 3.02 0.36 0.73
0. 60 17.48 20. 50 6.49 7.22
0.30 69. 55 90. 05 46. 34 53.56
0.15 8.86 98.91 41.46 95.02
<0.15 1.09 100. 00 4.98 100. 00
x5 BELIEELL (BAfi.kg/m®)
Tab. 5 Mix proportion of concrete (unit: kg/m*)
P N T
I ek — IR we wam e
OPCS 368 — 184 — 640 1242 3.68 —
SACR — 368 184 640 — 1242 3.68 1.10
SACS — 368 184 — 640 1242 3.68 1.10
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Fig. 1 Effect of cement types on the chloride ion

curing rate of sea sand concrete
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Tab. 6 Results of total chloride ion concentration, free chloride ion concentration, and curing rate of concrete

215 3 HH/d BEAETWE T/(mol - L)

A& THRE F/(mol - L)

L% C,/ %

3 0.000 9

7 0.0011

14 0.001 3

28 0.001 1

SACR 42 0.001 0
56 0.001 3

70 0.001 1

84 0.000 9

98 0.001 0

0.002 8

7 0.003 1

14 0.002 5

28 0.002 8

SACS 42 0.002 6
56 0.002 9

70 0.003 1

84 0.002 8

98 0.002 9

0.002 8

7 0.002 8

14 0.002 9

28 0.002 8

OPCS 42 0.002 6
56 0.003 2

70 0.002 8

84 0.003 1

98 0.002 9

0. 000 7
0.000 7
0.000 7
0.000 5
0. 000 4
0. 000 5
0. 000 4
0. 000 3
0. 000 3

0.002 0
0.001 7
0.001 2
0.000 9
0. 000 7
0.000 7
0. 000 7
0.000 6
0.000 6

0.002 2
0.002 0
0.001 8
0.001 4
0.001 1
0.001 2
0.001 0
0.001 1
0.001 0

22.
36.
46.
54.
60.
61.
63.
66.
70.

28.
45.
52.
67.
73.
75.
71.
78.
79.

21.
28.
37.
50.
57.
62.
64.
64.
65.

22
36
15
54
00
53
63
67
00

57
16
00
86
08
86
42
57
31

43
57
93
00
96
50
29
52
52
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Fig. 2 Polarization potential changes in steel reinforcement for each mortar group
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Tab.7 Test results of rebar mass loss (unit: %)

L5

é =
w5 0 0.5 1.0 .5 2.0

S¢Z, 0.1536 0.0833 0.0516 0.0635 0.076 1
S¢Z, 0.1536 0.1022 0.0701 0.0827 0.0910
SeZ, 0.1536 0.0565 0.0397 0.0142 0.0269
OPC, 0.1752 — — — —
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