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Effects of High-Silicon Iron Tailings on Carbonation and
Sulphate Corrosion Resistance of Concrete

CHENG Yun-hong, HUANG Fei, QI Shan-shan, LI Wen-chuan
(School of Resources & Civil Engineering, Northeastern University, Shenyang 110819, China. Corresponding
author; CHENG Yun-hong, E-mail: cyh_neu@ 163. com)

Abstract; Concrete can be prepared by using the mechanochemically activated high-silicon iron
tailings as an auxiliary cementing material to partially substitute cement. An experimental study
was conducted to investigate the effects of tailings on resistance of concrete to carbonation and
sulfate corrosion. Results show that when the substitution ratio is 10% , 20% , 30% and 40%
respectively, the carbonation resistance of concrete becomes worse with the increasing of the
substitution ratio, but still can meet the practical requirements of concrete structure; however, the
sulfate corrosion resistance of concrete presents an upward trend with the increasing of the
substitution ratio; when the substitution ratio is 20% , 30% and 40% respectively, the sulfate
corrosion resistance of concrete is superior to the normal group. It is feasible to use
mechanochemically activated high-silicon iron tailings as an auxiliary cementing material to
prepare concrete.

Key words: high-silicon iron tailings; mechanochemical activation; concrete; carbonation;
sulfate corrosion
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Fig. 1 Particle shape of the tailings
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Fig. 2 Particle size distribution of tailings
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Table 1 Median particle size D,,and specific
surface area of the tailings
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Fig. 3 Particle size distribution of tailings
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Fig. 4 XRD patterns of tailings after grinding
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Table 2 Main composition of the cement( mass fraction) %
SR} % FEA RS>
C,S C,S C,A C,AF Sio, ALO,  Fe,O, CaO MgO SO, P ht
52 22.4 8 10 21.36 3.34 63.76 3.01 0.91 1. 69

7::C,S 1 3Ca0-Si0, ; C,S 4 2Ca0-Si0, ; C;A 4 3Ca0-Al, O, ; C,AF ¥y 4Ca0-Al, O, -Fe, O;.
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Table 3 Main property of cement

HEL5 ) [B]/min YU/ MPa HUiT58 FE/MPa

WIEERFE]  &EERTE] 3d 0 28d 3d 28d

140 195 27.6  50.1 5.8 8.5

2) BRI, % 2 930 kg/m’, KifR
5 ~20 mm , L.

3) A REATAD, % B 2 630 kg/m’, 4i AR
BCRH2.71, )8 F 10 X b,

4) HUBE T 273 Ak e ik Bk R 1A M RE L
15,

5) IKREKHK.
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VeIt s HiR%E L, C -0 MIEuEREE L, TC -
1,TC -2,TC -3,TC -4 435l B B K e 2
10% ,20% ,30% F140% HYiREE L.

SEMEIREE TR SN C30, T IHE
JEN 70 ~90 mm. R EE+FL A LK 4.
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Table 4 Mix proportion of concrete }

kg-m~
' K 7K fib A =200

C-0 439 215 646 1100 0

TC -1 395.1 215 646 1100 43.9
TC-2  351.2 215 646 1100 87.8
TC-3  307.3 215 646 1100 131.7
TC-4 263.4 215 646 1100 175.6
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Table 5 Carbonation depths of concrete mm

B/d

o)

3 7 14 28
C-0 2.7 4.8 6.5 9.6
TC -1 2.9 4.9 7.3 9.9
TC -2 4.1 6.5 9.3 12.7
TC -3 4.7 7.2 10.7 15.2
TC -4 5.2 7.8 11.5 16.2
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Table 6 Coefficients of corrosion resistance

REEEPURIRE  IREE - DURSRE

P OKHhFEY) (BiREREW P FREL
/MPa HiZil) /MPa
Cc-0 46. 60 37.74 0. 81
TC -1 45.10 36. 08 0. 80
TC -2 41.56 34.07 0.82
TC-3 40. 81 33.87 0. 83
TC -4 33.94 28.85 0.85
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Fig. 5 XRD patterns of the paste specimens(90 d)
(a) —7KIBEHARAE; (b) —RH UK IR 30% MRS

TE K e v K e — B 1 Ak 2% (A 3 B
(28 d) TG - DTA 4 #r i £k H,400 ~ 550 C H
W B s I PR BT A R, R SCER [17 ] AT
Ca(OH) , i 2 7K (1 J2& 400 ~ 550 T, A I,
ATLASE T B KRR Ca(OH), WY & i, 3t
AR

DTA £k I 400 ~550 C 22 [ By W Hlé e 1
SRR B NS AR B Z B FT TR TG 2k i
Btk Ay Ca(OH), MG /KB (Amy ) |
H Ca(OH), rfif i fk27 S Jy =X

Ca(OH), = CaO +H,O0,
8% Ca(OH), Ky N
Amey =4. 115 X Amy
M Ca(OH), 5
Wew = Amey/ Mogy =4. 115 X Amy, o/ mey,.
FoH, mgy, WP E 900 CJF i RERY i
Ca(OH), FitHLFz 7. R 7 7IH, EH
HUR K I 20% F0 30% I, B Ak 3 1A G AR
Ca(OH), & HIL T /K ¥ KL Ca(OH),
S i ELES BRI 30% Y RE AL 3K AR RE Y



%14

AR, SHAEA SRS AR LA AL R R 3R AR AR 60 %

=

) 125

Ca(OH), FHALT B KR 20% M5 L5
WIRFERY Ca(OH), & . A LUMEM, X 2 B I
PE5 A KR OB BTk, I H W B Rk e

ORI FEE UOKAL RO Y Ca(OH), #
Z. Ca(OH), g fi—YGIE T ok f
SR R AFAE.

2‘% 7 Ca( OH ) 2 g%
Table 7 Content of Ca(OH),

= m,/mg Am, /% Am,/% Amy o/ mg Amcy/mg Myy,/ MG Wen/ %
K 36. 477 88. 761 84.793 1. 447 5.954 27. 865 21.367

B BURKIR 20% 53.384 87. 460 84. 250 1.714 7.053 41.842 16. 856
R BURKIR30%  48.586 88.792 85. 905 1. 403 5.773 38.322 15. 064

g N IRERIUR AL s Am, 2 400 CIHARE B ASIL AR s Am, 550 CHHARE AR TR Amyy o = mo (Am; - Am, ).
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