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Fig.1 X-ray diffraction analysis of gold tailings sand
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Table 1 Main chemical composition of gold tailings sand

Si0, ALO; Ca0 Fe,0; MgO Na,0 TiO, K,0

52.65 17.55 984 904 413 332 148 147

®2 SRTHICHEMEENER

Table 2 Test results of physical and chemical properties of gold tailings sand

by RWEE (kgm®)  WOKEY% aBEE% BUFREE% JETER% WS E% A E%
A 2789.6 2.28 0.3 0.5 0.01 0.24 ks
PEINER AN - - <2.0 <10 <0.06 <1.0 PO T bR

®3 SREVHHSMERERNER

Table 3 Radionuclide detection results of gold tailings sand

226Ra 18
*Th 6.7 0.0 0.1
YK 245.4

x4 AFTROERYIEMNR

Table 4 Basic physical properties of coarse aggregate

| A FWEE) YR WK 2/ /K2 Rt/
R kgm®  kgm™ % % %

RERMLE R 2659.6 1315.4 0.5 0.57 5.8
HAMER 25102 1259.1 5.5 3.8 13.1

1.2 &ttt

R G RN W AR A PR RE, Ak
HKIKEE . &R BURE . FRAH ORI &
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RE N 5, Bla LI 6.
1.3 AHHEESEESE
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Table 5 Orthogonal test design

AF AR SRR AR AR RIS M RIs
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Table 6 Mix ratio of gold tailings sand recycled concrete materials
. MEHE/ (kg'm™)

UTAS) ol ; ¥ . ) .

K K RIRHD RO E A AR ERV TR
Z-1 AB,C\D, 390 201.2 637.8 793.9 340 0 433
Z2 AB,C,D, 346.6 204.8 446.5 567 566.9 191.3 86.7
Z-3 A B;C;D, 303.3 209.1 255.1 340 793.9 382.7 130
Z-4 A,B,C,D, 273 204.8 653.4 580.8 580.8 0 117
Z-5 A,B,C3D, 351 209.1 4574 348.5 813.1 196 39
Z-6 A,B;C D, 312 201.2 261.4 813.1 348.5 392 78
z-7 A;B,C;D, 283.6 209.1 666.2 3553 829 0 70.9
Z-8 A;B,C Dy 248.1 201.2 466.3 829 355.3 199.9 106.4
Z-9 A;B;C,D, 319 204.8 266.5 592.1 592.2 399.7 355

x7 GRVHEERRLERIRRBEE

Table 7 Orthogonal test strength value of recycled concrete with gold tailings sand

. PAIESES
s 4l

S S

IKIREEA g R P HANAB/% P BHIURHR C/% M BERIB D% 28 dfT[HR)E/MPa 28 dB5 R Hifi i /E/MPa

Z-1 AB,C,D, 1 (0.45) 1 (0 1 (30) 1 (10) 38.20 333
72 AB,C,D, 1 (0.45) 2 (30) 2 (500 2 (200 37.07 321
73 AB;C;D; 1 (0.45) 3 (60) 3 (70 3 (30) 33.92 2.66
Z-4 A,B,C,D;2 (0.50) 1 0 2 (50D 3 (30 33.80 2.6
7-5 A,B,C;D, 2 (0.50) 2 (30) 3 (70) 1 (10) 37.32 3.14
7-6 A,B,C,D,2 (0.50) 3 (60) 1 (30) 2 20 35.53 2.68
7-7 A;B,C;D,3 (0.55) 1 (0 3.(70) 2 200 30.27 235
7-8 A;B,C,D;3 (0.55) 2 (30 1 (30) 3 (30) 30.01 2.42
Z-9 A;B;C,D, 3 (0.55) 3 (60) 2 (50) 1 (100 31.79 2.35
RS LRERMENMER
Table 8 Range analysis of test results
e SEIT AR B BERBTRI R
A B C D A B C D
K, 109.2 102.2 103.7 107.3 9.2 8.3 8.4 8.8
K, 106.6 104.4 102.6 102.9 8.4 8.8 8.2 8.2
K, 92 101.2 101.5 97.7 7.1 7.7 8.1 7.7
HFER 17.2 3.2 22 9.6 2.1 1.1 0.3 1.1
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Fig.2 Variation value of compressive strength at different
levels of each factor
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Fig.3 Variation value of splitting tensile strength at different
levels of each factor
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Table 9 Variance analysis results of gold tailings sand recycled concrete

LR =EaN k> S/ V7 F H ¥J5 7% F W
A 170.734 2 85.367 356.930 Rk
B 5213 2 2.607 10.898 *
N \ C 2473 2 1.236 5.169 *
L AR D 46.065 2 23.032 96.302 Hox
W 4.305 18 0.236
SR 228.79 26
A 2.208 2 1.104 49.761 ook
B 0.585 2 0.292 13.179 o
P— C 0.054 2 0.027 1.221 *
D 0.650 2 0.325 14.644 o
W 0.399 18 0.022
sy 3.896 26

TE: 7 MR RS 2

RV WA R B AR . ARSI BT T 3.66% M1 13.16%; &R
PR C @, AR AR A . RE S AR B R O, B MBS 2t
PR Y ol R VR e P B MR AR ARAE XS B RLaREE S BT T 10.93% A1 20.73%. AL,
WA 100 TILXF PR GRESRPR XS LEA DL, @R BB A 30% MR W, WA R m A TR
WA TR T S M VR B CAH LB MBS R ihr LRSI B R T R .
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Table 10  Optimization scheme and results of gold tailings sand recycled concrete

KA el LR WA 28 A7 5 TR 28 AR AP

LR U % U % BR% 3% /MPa % /MPa
e 3E VR 0.45 0 0 0 4132 3.10
AR+ 0.45 0 30 10 38.20 2.83
SR AR TR 0.45 30 30 10 42.89 3.57
3.2 MIEUE AT PEFLIA , X e g8 5 fLIH I AEAE S B AEE R E

WA (SEMD XfVREE LB, % SIS, RGN FLIN G 2 25 5 w4 R 1)
SCPESOM S M AT . B4 () YEIREE L ik, (EESRIERE. B4 (o) MBEN30% 1
P W Al N L, BB e A K TR 2 SRS 30% M EE BRR AR A R, 8
NORER TR RS AP O Y R S R R = UF ORI, R AN T AR R 2 g0, LN
TRE T KV A T2 5 DO i ik Kt 7= AR i s, s T TR B e P A R 1 s S Ry
g KB4 (b FMAERELHIARKNHEN T E k.
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Fig.4 Concrete microstructure
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Table 11 Chemical composition of recycled concrete from gold tailings sand
Sio, Ca0 ALO, Fe,0, MgO K,0 SO, Na,O TiO,
38.56 31.73 12.52 6.63 3.39 2.17 1.71 1.38 0.84
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