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ABSTRACT Rheological characteristics are fundamental to pipeline system design. Rheological tests were conducted to obtain the
yield stress and viscosity index at different mass fractions. Slump tests were conducted to investigate the mobility of tailings slurry.
Results show that the yield stress increases with the increase of mass fraction, especially when mass fraction is greater than 70% . After
stirring in a high—speed activation stirrer, the yield stress in 70% mass fraction is decreased by 40. 9% . When the mass fractions are
lower than 74% , high slump values are obtained. Based on the basic parameters obtained in the rheological tests, the key parameters
of the pipeline system were calculated, including the critical flow rate and frictional resistance loss. These analyses results could serve
as references for pipeline system design.
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Table 1 Physical properties of tailings
dyo/pm RIS FB B/ (1em )
49.4 34.0 4.0 12. 42 2.77

dgy/ pm dsy/ pm

2 AT

FEA e AL 1 A0 A5 R A AL A8 2 B e |
SR VIR U AR R M SR RIS B

2.1 REHEE

TARTESZ B SMER8 5T U I3 4 B e A2 i sh A2 T2, 9
FOA R 7= X AR T AT, I LA N BE S 1 B X R B
. BT —Fh [F A5 9 L 2 FR 22 R B P
Bt ARE AR 00 A8 1 6. RDRR AR 43 SRy AR i 1A
R R, AR AR 0 55 U N ) 5 R R S 2k

T =Wy (1)

A AREBTVIN F7, Pasu ARSI 1B ME R B, Pa- s
y HEFYIER s

WF9E KB, % F [ A & B 2 ik, e 5K
A ANRIURE 23 FH B 5 | T B 3K P B A 1 AH 7 Y 2
1, R Z TR 4R A A % 32, T2 BOAS H0 A0 D AR 235 44, A
SEE M ZERG O X A HA — e RO B R
RIREA — @ RGBS J). i, wT
K1 Bingham 5 RY Al iR FO AR Rk .

T=T,+7Y. (2)

A7 ANFIE IR ST, Paym AR IE LB R AL, Pa-
s , = e AIE IR AAR P 8 245 44 BELAS 3 20 748 JE /N 1 4 L
BT s T RN I AR 3h i T R A IR
S KN SR B Y. X AN AR S EE 1 AR
U253 RUNOEENT I RN NE AR OR 1 A ) ige]
AR
2.2 RENUBFBSIKEIRAE

I A S R0 R 56 | 2K R 5 Y1) A8 7 I AR 4
PRI R FH 26 [ Brookfield 23] Y RST-SST 24 4% [ {4
TASAHEAT iR B i IR ASTM C1752-11 HRifEFRAT.

AR 2 A R F & BEAR RS2 2 %5 30 em,
A EA 10 em, T EH A% 20 cm, iR 56 #% 18 ASTM
C143/C143M~12 FRUEPAT.
2.3 RESH

Bt o A ) [ A 5 B 0 B R S A 7 3 A S 800
SETRES KPR L D 2R & #E RST—SST AU 5K [ {4 37t
AT AT, B U R 0 ~ 100s . JiAEAY
P AR Iy, B T3S K, B Ab Il S — 88, AR e
GETTERAE S H A5 3 U 3R 6 I Y 5 YD ), 22 4l
H AR 2K

Sof [ AR 23 KR 70% 093K HEAT 3 1125 7 I
ARRFPE R G A FE AR 0 0 P o B 1 N 120,240
400,600 800 1 1000 r+min ™", £ A FE 3 min, i 221X
B YR RIEREIN 0 ~100s 7.

Xof [ AR T B0 65% ~ 8% WY W AR P47
P& B
2.4 RBER

(1) B RASHIAE.

XeFASTR) J5 o 4 A R B 2 1A I AR 2 80 22 iR
55 B AR AT LA R BT K IR AR S



Y A MR AL RS A E K L5

- 665 -

SR 2 Frox.

x2 REUKIKREZESH
Table 2 Rheological test results

I AR B ek 5350 %% WAL T

25 7=0.042y

35 7=0.0561y
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65 7=0.2311y +2. 635
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£ 1) 1 A5 £ 04505 e IR g 22 ] O 2R il 4k
K1 PR, BT R 3EOR T 65% J5 , B RAKTF IR
AW A Bingham Ji AREAE , J IR R 77 Bifi % [ 40 7
G INZEETG . R T UR B B, JE RN 1 TR Ry
208, W43 70% FER , b B o, 2
HEGEE] 76% B, i RN ) v iA F] 182 Pa. X4 ik
I TR B 326 X R 3 o

200

150

100 -

Jet BRIV ) /Pa

50

060 65 7I0 7I5 SIO
AT B4 %
B R A B PO R

Fig.1 Relationship between yield stress and mass fraction
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Table 3 Rheological test results after stirring
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Fig.2 Relationship between yield stress and rotation speed
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Table 4 Slump test results
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Table 5 Critical flow rates in tailings slurry pipelining
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Table 6 Frictional resistance loss of tailings slurry with D, =650 mm in

steel pipes

[ 5 V/(m-s™h)
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Table 7  Frictional resistance loss of tailings slurry with D, = 1020 mm

in steel pipes
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