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Effect of calcined nano-attapulgite on corrosion and bond characteristics of
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Abstract: In order to improve the corrosion resistance of steel bars in recycled concrete, calcined nano-
attapulgite (CNAT) was used to improve the performance of recycled concrete, The effects of CNAT content and
recycled aggregate replacement rate on the corrosion rate, bonding characteristics and chloride ion migration
coefficient of steel bars under different corrosion times were investigated through electrochemical accelerated
corrosion tests and steel bar drawing tests. The microstructure of recycled concrete was also analyzed by
combining the results of pore size measurement and scanning electron microscope characterization tools. The
research results show that the corrosion rate of steel reinforcement increases with the rise in the proportion of
recycled aggregate substituted, and first decrease and then stabilizes with the increase in CNAT dosage. The bond
strength and chloride migration coefficient of reinforcement-concrete demonstrated an initial upward trajectory,
followed by a decline with the increase of CNAT dosage. The optimal properties of recycled concrete were
achieved at a dosage of 6% CNAT. The addition of an appropriate quantity of CNAT can enhance the internal

pore structure, reduce the prevalence of cracks, and improve the bonding and sliding properties between rebar and
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recycled concrete. The research results provide a theoretical foundation for enhancing the structural performance

of recycled concrete.
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Tab.1 physical properties of coarse aggregate

2 T HEFR % 24h iR

RS /(kg'm™) Mkgm®)  WEAKEY%  HEER%
KA 1546 2780 0.5 6.9
AR 1350 2365 3.4 13.4

R2 NATEENFRS

Tab.2 main chemical composition of NAT

%y i 53U % % B 535U %
Sio, 5231 Ca0 1.71
ALO, 9.61 Na,0 1.00
MgO 8.99 Fe,0, 5.87
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Fig.1 NAT and CNAT topography
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Fig.2 scanning electron microscope results of NAT and CNAT
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Tab.3 physical parameters of reba

(a) NAT

e HRE O EMERE RRRE
L) /mm /MPa /MPa Hufi %
HRB400 18 460 660 13
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Tab.4 mix proportion of calcined nano-attapulgite

recycled concrete

BB/ (kg m?)
LR . Kk A A
K H CNAT BE BRI BFEmzk

RC-0-0 420.0 621 0 1154 0 210 0
RC-3-0 4074 621 126 1154 0 210 0
RC-6-0 39048 621 252 1154 0 210 0
RC-9-0 3822 621 378 1154 0 210 0
RC-0-50 4200 621 0 577 577 210 167

RC-3-50 4074 621 12.6 571 571 210 16.7
RC-6-50  394.8 621 252 571 571 210 16.7
RC-9-50 3822 621 378 571 571 210 16.7

RC-0-100 420.0 621 0 0 1154 210 33.4
RC-3-100 407.4 621 12.6 0 1154 210 33.4
RC-6-100 394.8 621 252 0 1154 210 33.4
RC-9-100 3822 621 37.8 0 1154 210 33.4
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Fig.6 scanning electron microscope
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Fig.10 steel corrosion rate of concrete
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