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Effect of composite anti-corrosion and rust inhibitor based on
solid phosphating slag on concrete properties
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Abstract: In order to improve the durability of buildings under harsh environment, anti-corrosion and anti-rust concrete were
studied. A new type of solid alcohol amine was prepared using triethanolamine, aluminum nitrate and Ca (OH), by chemical
reaction. A composite corrosion-resistant and rust-resistant agent was prepared by mixing and milling solid amine, solid waste
phosphating slag. gypsum and sodium benzoate in a certain mass fraction. The mechanical properties and anti-corrosion and
anti-rust properties were also studied. The results show that the compressive strength and flexural strength of anti-corrosion
and anti-rust concrete mixed with compound anti-corrosion and anti-rust agent are significantly increased, with an

impermeability grade of P12. The carbonation depth is greatly reduced, and the anti-cold, hot, dry and wet cycle and anti-
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freeze performance are excellent. The steel bar has been immersed in seawater containing corrosion inhibitor for 2 years, and no

corrosion is found. The anti-corrosion and anti-rust concrete prepared with compound anti-corrosion and anti-rust agent can effectively

delay the corrosion process of building concrete. The use of solid waste phosphating slag to prepare anti-corrosion and anti-rust inhibitor

can be used as a reference for the development of new anti-corrosion and anti-rust inhibitor.

Keywords: other disciplines of composite material; anticorrosive anticorosive and anti-rust concrete; compound anti-corro-

sion and anti-rust agent; phosphating slag; solid alcoholamine; anti-corrosion
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Tab.1 Effect of ACAR component partition ratio on concrete performance

H w(EEBAE) /Y% w(BEERD /% w(FE)/%  wCERRRAD /% HUEME/MPa  Cl ¥ 8RS X107 2/(m?/s)
1 0 42 14 14 51.7 4.3

2 20 42 14 14 53.6 3.7

3 30 42 14 14 57.2 1.9

4 40 42 14 14 55.7 2.2

5 30 0 14 14 52.1 5.1

6 30 25 14 14 54.7 3.5

7 30 50 14 14 57.1 1.9

8 30 42 14 16 57.1 1.9

9 30 42 14 12 57.0 2.1

10 30 42 16 14 56. 7 2.2

11 30 42 12 14 56.8 2.2

12 0 0 14 14 37.3 6.1
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Tab. 2 Effect of ACAR content on compressive and

impermeability of concrete

w(ACAR PSR I 0.8 MPa /K £ T
BE/Y% A28 d *’“fngj%f* 35 B I /cm
0 100 100 iBIK
1.0 104 105 2.2
1.5 108 110 1.2
2.0 109 110 1.1
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Tab. 3 Effect of rust inhibitor on concrete properties

REEL  PUERE BUUTRIE P mARE SHEE/
W /% /% B B/ % cm
# ACAR 108 112 P12 35.6 6.0
# DCI-S 107 111 P11 32.7 6.2
e 100 100 P6 0 7.3
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Tab. 4 Results of cold,hot,dry and wet cycle

test of concrete specimens

RBEL PO 38 E / MPa i 65 1o
e FRE 28 d BRFE 28 d+60 KA M T B R

HE 37.3 26.2 0.62

# ACAR  57.2 56.9 0.99
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Fig. 1 Concrete specimen condition after hot and cold

SrfeiRgE Ll

dry and wet cycle
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Fig. 2 Corrosion of steel bar after cold,hot,dry and

wet cycling of concrete specimens
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Tab.5 Sulfate resistance coefficient
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Tab. 6 Freeze-thaw resistance of concrete
VR E
WL BRI/ =2
o Pa 100 150 200
Bk /% BURSRERL/ Y FREBK/ Y BURSRERS /YW e/ PURmRESKR/Y

Fe o 37.3 4.1 28. 30
# ACAR 57.2 0 1.11 0.07 2.99 0.22 4.76

a) MR ARRIRER 1003 b) ?%ACAR&WF(?MMEHISOD\

) FEMER TR RIEER 1501

d) BACARIKFAIIEFR2001K
A3 &G LA L

Fig. 3 Condition of freeze-thaw cycle concrete specimen
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Tab. 7 Corrosion resistance of rebar to seawater
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Tab. 8 Measured result of the natural

potential of steel bar

TR 4% LA I 5/ mV
F e —472
# ACAR —159
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