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Abstract

Iron tailings sand is a fine aggregate with material properties similar to that of natural sand, with
the characteristics of rough surface and multiple edges and angles; iron tailings sand is the waste
discharged by iron processing ore factories that grind iron ore finely and select useful components
under specific economic and technical conditions. This paper discusses the effect of stone powder
content in iron tailings sand on the durability of aluminum sulfate cementitious high-performance
concrete, and studies the effect of stone powder content in iron tailings sand on the properties of
high-performance concrete (impermeability and frost resistance) of aluminum sulfate cementi-
tious. Test results: With the increase of stone powder content in iron tailings sand, the impermea-
bility and freeze resistance of high-performance concrete are gradually improved.
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FrRAERH S K& 26%, il R A ST T iSRRI K E A IR AR BEk: D 28—k, 41 7.6%, K
I 93%, KERHE 0.4%, NIWARATTETFME SR 7= B S1: R, &FEE 1.1%, Jedh
i 0.3%, AHFEREEL 2.80, BURNIRAC RUF, MLZRAT M iR 72 wb S2: BREN i, A AR
1.22%, JeHha i 0%, ZIER% 3.2, WAL —#%, FWHE 2780 Ko/m®, iliZR4 i LA 4 3
BREO MR s Ak TITUREEM<0.075 mm BB RbAN, il R A G AR R UE
ABKr s WA BORORSE 5 mm~20 mm, BURIREC R4F, Eles 0.4%, et & & 0%, & Rk & & 5.7%,
JERE 7.6%, LR BB TS TEIX FEACRE =5 AMINF: kA R s PE BRI, BKE > 30%,
KEWAREHERH AR AR ZEG: WER, odral, 2EAMET 92%, NRET L THm/™; K.
HEFKK.
1 KPR R BEK A 22 B oy 40 B, 38 2 R S1 R0 S2 I REFE br

Table 1. Chemical composition of sulfur-aluminate cement and fly ash

=1 WREREIKCE . MR ER S

WA 1%
4
Ca0o S|02 Fe,04 A|203 SO, K,0 Na,O MgO P,0O, Loss
AAmREKYE 4202 14.22 2.38 26.57 9.82 - - 2.60 - 0.17
— IR 4.87 50.21 5.38 28.16 1.61 1.47 0.68 1.72 0.02 2.55

Table 2. Technical indicators of natural river sand and iron tailings sand
= 2. RIRRY . SREW RAUEIARIENR

SBUAE 25 i ‘
Ny o o B
o AR 1% HICX e <X
TSR - :
s1 S2 —[X X =X Ry BEYR

4.75 mm 0 0 10~0 10~0 10~0 P B B kg/m®* 1340 1540
2.36 mm 16 22 35~5 25~0 15~0 B kg/m®* 1660 1810
1.18 mm 37 41 65~35 50~10 25~0 FEN B kg/m® 2630 2790
0.60 mm 56 67 85~71  70~41  40~16 o FEASE / 2.75 3.10
0.30 mm 75 89 95~80 92~70 85~55 IV H AL / / 1.0
0.15 mm 91 91 100~90  100~90  100~90 FAMEE % / 15

5 I 100 100 / / / TR % 0.8 /

/ / / / / / TR % 0.3 0

/ / / / / / W K 2 % 0.1 1.6

/ / / / / / e ] % 6.9 48

2.2. WBR{LAF
REEEBFENL, TR N, IREEEPUREG REEPUALG RECEIRAI G, PHEERE, SR,
FUREL, FUs e, 5545,

23 AR
TREE LR Z BT AR5 0 C35, ML A ik 3.
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Table 3. C35-sulfur-aluminate cement-based high-performance concrete mix ratio
= 3. C3s-FtnmsHK RE S AL R L AL &L

K  BBOR W MR AmBE 6 K me p= WK GRERER

i kg kg kg kg 1% kg kg 1% 1%
1* 278 118 774 - - 1068 162 0.41 0.42 1.0 0.90
2* 278 118 - 774 0 1068 162 0.41 0.42 1.1 0.90
3" 278 118 - 751 3 1068 162 0.41 0.42 1.1 0.90
4* 278 118 - 728 6 1068 162 0.41 0.42 1.2 0.90
5% 278 118 - 704 9 1068 162 0.41 0.42 1.2 0.90
6" 278 118 - 681 12 1068 162 0.41 0.42 1.3 0.90
7" 278 118 - 658 15 1068 162 0.41 0.42 14 0.90
8" 278 118 - 635 18 1068 162 0.41 0.42 15 0.90
9* 278 118 - 611 21 1068 162 0.41 0.42 1.7 0.90

3. MRS
BRI R T4 4 F

Table 4. Test results of slump and gas content of high-performance concrete
F 4 SHMERRIEEMNSSENRELER

P& & Imm
Gis  Wbkg  HlEITbKkg  FRBE% K 71% TR E%
G 1.0h 2.0h
1# 774 - - 220 220 220 1.0 2.4
24 - 774 0 220 220 220 11 2.2
3 - 751 3 225 220 210 11 2.6
4 - 728 6 220 235 225 1.2 3.2
5 - 704 9 220 210 220 1.2 1.7
6t - 681 12 220 230 220 1.3 2.5
7# - 658 15 210 210 215 1.4 2.6
8t - 635 18 210 220 205 15 3.2
9 - 611 21 220 220 215 1.7 2.7

A NEIT BN B, A AR S R S ALIR B AT A6 B I 4E 200 mm~220 mm,
DAL IR & B HIAE 1.5%~3.5% (0], SR 5% A b & B0 i SRR 7K Ve 5 v v e R Bk - 1M BE A 52
M o
31 REWWHAHRESENSMEERLIIUA SRR

%5 AR B E TR E L HUR VRS .
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Table 5. Test results of the influence of stone powder dosage on the freezing resistance of high-performance concrete
5. AMEEXNEHERERIIVAMEZMARIEESR

FF5 fkhBE 50K 75k 100K 1259k 150k 175K 200K
1 - XS Eh# R E/% 965 88.4 79.6 63.4 50.3 - -
JRERI% -0.2 -0.1 -0.6 -0.3 -0.7 - -
o 0 XS Eh#EE/% 969 89.6 78.4 61.0 48.7 - -
Ji AR K% +0.6 -0.9 +0.3 -13 -0.7 - -
- % XS B ERE% 974 90.5 80.5 65.3 54.9 - -
J AR K% +1.2 -0.3 +0.3 038 -0.5 - -
4 6% XS Eh#ERE/% 986 95.2 85.4 74.6 67.3 56.1 -
J AR K% -0.4 +2.2 -0.3 +1.3 -0.3 -0.5 -
o 9% X ENSEPERE /% 99.4 96.7 89.3 83.1 75.3 63.9 53.8
JRESRI% -0.3 +0.9 -0.7 -0.7 -1.7 -0.9 -0.4
o 1% XS Eh#ERE/% 996 97.6 91.8 84.3 79.4 68.1 57.2
JRESRI% -0.3 +0.4 -0.9 -1.6 -0.6 -1.3 -0.3
- 15% HIXBsER % 99.6 97.5 92.7 86.4 81.6 69.5 59.4
JRAR K% -0.3 +0.7 -0.2 0.6 -0.8 -13 +2.2
o 18% HIXTZh#ER /% 99.4 98.9 93.8 89.6 82.4 705 60.7
JR AR R % -13 +0.2 -1.2 -0.2 -0.3 -1.9 -2.3
o 210 HIX s ER % 99.2 98.6 95.2 92.4 84.6 74.7 66.9
[ % -13 +0.2 -0.6 -13 -0.3 2.4 -0.8

M 5 RIS B rT U SRR AR I S, SR B SR E BRI R E AR, Ak
BINBIGARER HK Ve e IR B T, HE b REIR B VR RIS PR OB O B B K TR I £,
HATK B R I &, B R 3 E R g  fliai:  fltn: 29 FECRoRHB &N 0%) 150 Vst
Wk, 1 8HAREAT OMREE (B BN 18% A 21%) BTl Bl AE A AT ik 200 K. F4b: HAHR haaE
565 i 5 R S PR B T SRR s T R BUR R K. A4k, 5 TR (A X,
AR B L R RS PR AR 2, BB R TR EE I BUAEREIE TR AR . BRI RONA R
PN, AR KRR 28R, A dRL, PR BRE,  H o8 v UE KA dbr 4 G, $m
IKVEARA = IIIGKe, NI VREE LA 25 1 2% SE FE S B, HAMMBERS, SELEHE.

32. HETHHERE RS ERRT S AEM
% 6 R 1 AR & BB SB T REI B

Table 6. Test results of the influence of stone powder content on the impermeability of high performance concrete in iron

tailings sand
= 6. AMAENRET WEMRE TSR MNRIEER
T 1# 2# 3 4 5# 6# 7# 8# o#
Frky & b 0 3 6 9 12 15 18 21
BIKE B Dy/mm 21.6 1121 56.7 29.8 23.4 20.8 18.1 15.0 11.8

HXHEIE ZBU1070 cmis 1.12 9.84 3.45 1.62 1.30 0.90 071 0.52 0.34
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Figure 1. Effect of stone powder content on the impermeability of sulfur alumi-
nate cement-based high performance concrete in iron tailings
1. AMESENKEN MARAMCEES MR R TSN

M6 A 1 B s ol OB SR PBESR bR =, SR NS SR HI AR e v
BB INBIRAR IR K ek m PR R TR B, sk BRI T (24 h) BB K B A0k F R A R N T
BT, BOmBERESKREE TS, 75, 5 KGR, SR ERT 12%
i, HERRHRE RS KEEBOR, Hak S Rl 12%)5, RS RNRE KB KRR,
Bt 12%)5, HBRR AL RPTS R T KRR . EZRIDY: SREN ' AR SRR
n, HR g AR A A E LN LB AR D, B ILB B ILZEI AL L, SRR LS B
P, RIAHR 5 RN RO 5 v P R VR ot - P 2 A

4, 4Eip
(1) BRI kR IR () TPk RS APV B o 008V B AT ik JE AR 95 [ 5% SAT WA it T
it iR,

(2) BEAHBEIGN, R LHUAVERIZEE S, BBl PRt .
(3) BREW WA LK e IR Mtk R iR Bt b, HOREE - SIS TR REREE A0k 15 8 A Y I T B B e
BB EEN 12%0, HERYIRE R PTB TR T R .
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