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Influence of Iron Tailings Powder-silica Fume Mineral Admixture on Concrete Performance
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Abstract: Two kinds of composite mineral admixtures were prepared by grinding iron tailings powder and silicon powder in the ratios of
3:2and 4 : 1, respectively to substitute cement for the preparation of mortar and concrete samples. The basic properties of iron
tailings—silica fume composite mineral admixture mortar and concrete have been studied through microstructure analysis, strength and
durability analysis. The results show that: as the content of the composite mineral admixture increases, the heat of hydration reaction,
compressive strength, split tensile strength and freeze—thaw durability of the sample gradually decrease; and adding iron tailings powder
can increase the pore structure of the hardened mortar test block, which reduces the compressive strength and freeze—thaw durability of
the concrete. However, increasing the amount of silica fume can increase the strength of the hydration reaction of the sample, and
increasing the silica fume can reduce the content of Ca (OH),. The CSH gel produced by the hydration reaction of silica fume can also
refine the pore structure, thereby Improve the microscopic properties, compressive strength, split tensile strength and freeze —thaw
durability of concrete; make up for the negative impact of iron tailings powder on concrete performance. On the whole, the compressive
strength of modified concrete is more than 85% of that of ordinary concrete, which can meet engineering requirements.
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Table 1 Chemical composition of cement, iron tailings powder and silica fume

] Si0,/% ALO05/% Fe,05/% Ca0/% Mg0/ % S05/% Na,0/% PRk it
7K 21.55 4.59 3.27 2.61 2.93 0.53 2.02
R H 62. 46 8. 68 11.98 3.78 0.45 1. 69 1.12
{G20) 92.91 1.35 1.45 0.48 0.19 0. 85 0.55
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Fig.1 The particle size curve of mineral powder
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Table 2 Mixing ratio of paste

7K MG1/% MG2/% 7K/ %
CP 100 0 0 40
GP1-15 — 15 — 40
GP1-30 — 30 — 40
GP2-15 — — 15 40
GP2-30 — 30 40
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Table 3 Mix ratio of concrete
Ki/kg MGl/kg MG2/kg  7K/kg  AHEHL/keg HlH Bl ke

C 370 0 0 142 820 1070
Cl-15 314.5 55.5 — 142 820 1070
C1-30 259 111 — 142 820 1070
C2-15 314.5 — 55.5 142 820 1070
C2-30 359 — 111 142 820 1070
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Fig. 2 Heat of hydration reaction of paste
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Fig. 3 Analysis of the mineral composition of the paste
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Fig. 4 Pore characteristics of paste
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Fig.5 Microstructure characteristics of paste
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Fig. 6 Compressive strength of concrete
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Fig. 8 Surface characteristics of the sample
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Fig. 9 Mass loss rate after freeze—thaw cycles

2:JJ7 50, 100, 150 F1 200 KRG G, 1o
Pl EE 1 URE 1S BT i ik & 9 frs, T IA
AL, BEAE Uk BlE 20 B B 354 i iy A R 1Y o
IR EH I, HAE 150 ~ 200 IR 75 fl G 3
4SBT S i S R I KT 0 ~ 150 YR VR Rl 416 4 Hsf
P R KR X — R UL R pl e A 2 A
FIPRN, VREE PR OB 22 450405 3500 A 5 e
SR, TEVRELE IR BL BT AR R 2R, X IR AR B

R A B F IR, T G 1—30 URE 9 5 2 4t
RFEEE, XRVKEDT B RKE SR
TRFE AR R A P A AR RS R, R, EEE A
TYBERB R, G2 iREER TR Rl
8T G IRV R, XWUHEET hE
AL, TRBE A R 0 VR A AR 2E

PRI G, TRBE 3R 0 P T 0 O R
DLEE 10, FUSTE 0 20 R A AR B AR I, i
ARER R B R 388, TR e - 3R B BT R i B 9 Ak
RA P BT, R VR GG IR S AR ] A 25 T
Xof BEZH R Y B 58 B 41 0 AR Ik, G130 A
PRIV R Rk m; EEGT YRGB R
FHIF R, G2 2l FE AT o B 451 0 R AR T G1 iR
PR R, X WERREHE, E250 93
AR KR 2 AR IR BE L A R it R 1, HLk
A B R, TR E 1R A R Rl T R S
[, b 3G A U B 4 T e A 1 48 1 0T DL —
T2 bR MR R R A ST AR

40 X
S . A
£30F —o—C P
ﬁi -<- GPI-15 T e
------ GP1-30
35 20 wedee GP2-15 /,rx' //,‘/'/5
= —&5-CP2-30 " o
oAt /"/ f—‘.g: """""""
H 10 T
B et -
P
0 1 n I I
50 100 150 200
VRRME AL

10 FEEREHISRERA R

Fig. 10 Strength loss rate after freeze—thaw cycles
3 it

FIHER D Ry FIREA IR 3 - 2 A4« 1 LR
Hil# TR S0 Y8 A R oK el & TR AR
FNREE R, dE T Y BE ) 2R AT LT 4598

(1) MiEZEGTHBERB RN, {5
PRI | BRI HCA R | 0 5 B RN B 2 by o
FE AR B RER 45 5 A UM 0 A A 1A
ST R 5 BE R R WAk ] LSRR R
AT 3 1) 67 T 5T

(2) Ca (OH), 1 AFt & A AR EZT Y
A HEINAE R A B AT LUREAIK Ca (OH), I &



6

B SRR B R YE SR TR EE L MERE Y R R 47

i, SRR P I IR R AT B R A B AR T
PIom L,

(3) AR H 52 8 iy B AL I AR i e LB
SEAAE R, SERFLAE R T 100 nm FLERA L], 8
FHIELBE A iURE 1T e 55 38 IR, (ELARE AR 7K AL S
A7 C-S—H BERE AT LLARAL FLAS M, SR e L
FLBESE:

(4) FREMEISBA SR, IR LG PR IO
M T e SRR e 5 R 4 R R BOR; BR R
kB EBGS, IR EE L PUOR AL A PR 22, (2
BN B B R BE - B YRR R A PEA

& £ X #

(1] Gleds, Toék, WM. &S ET FHIERSE MR 5
[J] . #\WF5E 57 %, 2014, 34 (4): 88-91.

(2] FEE%, INEDS . BB B 5L VTR S AR v B ME 4 A7
[J] . KERF=¥ (ABRB), 2018, 38 (1): 9-
16.

[3] ZZET, XK, I . KRS R 2R 7D B IR
J1EEREE (1] L B LRARIA, 2021 (3) . 193-199.

[4] Z&, sioh, %, & BSIRLVEERE O T A 0 B
WIS [J] . 0 LA A, 2016 (1) 83-85.

[5] Z=2E8, BapiR, XA . WS b Ik A mG b H R
BF9E [J] . BT, 2014, 32 (S1): 634-638+660

(6] ZERX, #iffr, TI%, % . CCLEMIELE B2
M ESEAE (1] . B TR, 2021, 15 (3):
1083-1091.

(7] #8%, WKA, 28, 5. JfEmie k) B b4 sk
A IR (1] . B LRE R, 2021 (4) . 182-
187.

[8] ZdvA, W4, KREN . BV -#HEILE G0 WB &R
EYORE h f S YEREOTSY [J] . mERRERIE AR, 2015, 34

[9]

[11]

(12]

[13]

[17]

[18]

[19]

(9): 2425-2431.
et Lo, MRiERE, % . BABMABAILERED K
PP 0 F1 2 5 AEREAT ST (1] . #0501 K,
2021, 41 (1): 64-68.

TR, e, HEE, . EAWRIERRRKEY KR
SEW AR WL S % 07k (J/0L] @il 1-
15 [2021-11-27] .

B, EH, Hoe . RN 2 REVEK RSB 1 R A2
SHREITT (1] . 9B 5%, 2021, 41 (9): 46
-51.

R, EERE . WY EY A S RIREE L ) B S T
APERESE [J/OL] . B 4B MM 1-8 [2021-11-27] .
KURANCHIE F A, SHUKLA S K, HABIBI D, etal
Utilisation of iron ore tailings as aggregates in concrete [ J] .
Cogent Engineering, 2015, 2 (1), 1083137.

ACY, AHF, ALW, et al Test research on the effects of
mechanochemically activated iron tailings on the compressive
strength of concrete [J] . Construction and Building Materials,
2016, 118 164-170.
KRR, SRIRS, AR5 BRSO XK Je TR B L5 9
PERERYSIE [J] . IREEL, 2019 (1): 128-131+145.
gk, MK, R, F. KRRV -BREK TSRS
BBAENREE L ERER N [J] . mERREER, 2016,
35 (11): 3826-3831.
FEHLRZ, skHl, DT, &5 BB R EE Lo sz R
Fi-RiAE AT sE [J] . R AR, 2015, 36
(82). 373-378.
Bhdy, FRZ, YR SRV DB IR EE L REN
W [J] . JREELSOKYEHIE, 2019 (10): 97-100
SHETTIMA A U, HUSSINM W, AHMAD Y, et al. Evaluation
of iron ore tailings as replacement for fine aggregate in concrete
[J] . Construction & Building Materials, 2016, 120 (1). 72-
79.



