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Fig.1 Brookfield R/S+ rheometer

1.2 REWHE
1.2.1 50

IRZHFLRM, MR HARMIREE KA AB AT,
IR AR R A B B nT BE AN R . A D K B
FWRPE TR IR I g A A L e ROy SRR AA A 5
DUEBTEAA . T BH 2 O e S R T BT AR A5 1) S LA
BF,  FH R AR B BRI FUR B . BITLL, 9T
KABRRAL R TR B I PR B 2 2%, B
HIASE (R T 5077 2 AR I Rt Ok Fe T ok

TERR BRI, Herschel-Bulkley #5174
HA 3 N8, SHSEEEA 4 Bingham A,
Casson B SEAH LUK BE B =1, 19 2IE 2N H .
AL

=1+ (1)

K NBIUIR ), Pas 7y NERIJI, Pas nN
WIFE RBUFE REL, Passs A ABIDIHEE, s's n A
MASVERETREL.

H, r=py, pu NETIASHIRUFE, Pas.
M <<l BENEIRDVIYEAR; n=1 BN EDUBYES; n
> 1 Iy i AR A A4
122 RETFE

1) £ 200 mL SRR ECE RER, SRR EE T e ]
BN 300 g, #EHEZ) 5 min.

2) WEEMIE T RN, RERIRE T
(HF T VA0 20 3tol), CTREK TR A S
K. BREG R BT R y DLE R A E] 300 Pa, T
RS, B ZI B UIR e E A R IR s
WARAEASF BT R T (0~100 ™) 12 VL2 B AN 8T 1)
N 7o

2 HBRS57h

21 ETF H-BREBESHIGRKRE
RIS SARLEA IR R B Vs R 5850 4
9% R i 2 s .

0,
s00f =
—a— 66%
250 ——67%
] —<+—68%
S 200} 6%
% ——70%
2 150} by
% l.o"' ——72%
% 100f
50+
0 "

0 4I0 8I0 léo 16]0
Shear rate/s™!
2 ANEREE T AR O3 R A BT U] 77156 & i 28

Fig. 2 Relationship between shear rate and shear stress of

slurry in various concentration
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Table 1 Rheological parameters and its regression results of

slurry

Conce‘l’zratlon/ st:{elszl/cli)a Visccil;:ft/l((;’a 's) " AGR
64 15.05 7.00X107° 258  0.999
65 19.18 1.04X107° 211 0.998
66 27.39 0.01 157  0.998
67 34.07 0.029 1.415  0.998
68 34.5 0.31 121 0.996
69 34.77 0.34 1.03  0.996
70 62.44 0.42 0.99  0.999
71 109.4 2.1 0.76  0.989
72 145.44 434 0.65  0.992
73 159.25 8.06 0.57  0.989

WRIEZR 1 B, S BIAFIREE T B A8 /g
Az, W 3. BB 3 WAL ORI E IR )



2528 B 8 W

SRR, S RTH A RS 1633

TE—NSRIGK P FE, WK T 69%H), JE /)
RS, MK ERINE] 71%0, KB RN 1 24
TR T WIS, 153 109.4Pa. M5, R 4kEE T,
Je AR B T e S . EAME EE NN R R
R A7 F] 200(325) Pa A M MHCE RN, B —
ANHERA AL S A 0] i IR S ) B AR A AT HE IR, (T
i 7 2 AR 77 02 75 BB A ) MK o R RS
RES, B RaIAAE, HAekEERE. WiREk
eI D BRI IE R UL B T T 1R
M, X R T BRI M, mx—uas 2]
(%S S EA IR IN T Y W= R LNV AL [ DB e
&, DARI T & ik kAT

160 -

120 -

x
S
T

Yield stress/Pa

AN
(=}
T

64 66 68 70 72 74
Slurry concentration/%

B3 JE R SRR R &R

Fig. 3  Relationship between yield stress and slurry

concentration
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Fig. 4 Relationship between slurry concentration and value n
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Table 2 Comparison between fitting results

Type Fitting result Adj.R?

y =-7.93+461422.3x —10056.35x +
Poly4 0.98782

97.33x> —0.35x*

142
DoseResp y=244+ W 0.99085
y=1644- 1369 0509
Logistic 1] X ’ 0.99079
70.72
. 35213
Slogisticl = W 0.94254
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concentration and yield stress
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Fig. 6 Characteristics of relationship curve between slurry

concentration and yield stress
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Evolution law of yield stress in paste tailings

ZHANG Lian-fu"?, WU Ai-xiang"?, WANG Hong-jiang" 2, CHENG Hai-yong" %, WANG Yi-ming'2

(1. School of Civil and Resources Engineering, University of Science and Technology Beijing, Beijing 100083, China;
2. Key Laboratory of High-Efficient Mining and Safety of Metal Mines, Ministry of Education, Beijing 100083, China)

Abstract: The rheological experiments on slurries with mass fraction of 64% to 73% were implemented using tailings
from Chambishi Copper Mine to study the rheology and determine critical concentration of paste tailings. Previous
studies thought the critical concentration was determined when value » is 1. However, recent experiments show that
method underestimates critical concentration of paste tailings. The relationship between slurry concentration and yield
stress through investigation, which accurately predicts slurry characteristics, is found with function DoseResp fitting. The
evolution law of yield stress in paste tailings consists of two stages. The growth rate of yield stress increases in former
stage but decreases in the later. Besides, maximum and minimum yield stress exist. The critical concentration is
confirmed as maximum growth rate of yield stress emerges. Hence, the critical concentration of paste tailings from
Chambishi Copper Mine is 70.73%, which coincides with experiment results.

Key words: tailings; rheology; critical concentration; yield stress; evolution law
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