H29BE 124
Volume 29 Number 12

TERERERFR

The Chinese Journal of Nonferrous Metals

2019 £ 12 A
December 2019

DOI: 10.19476/j.ysxb.1004.0609.2019.12.18

AR = RAIREERF M0

wh—, BXAL A M2, LENC, EHA!

(1. AERHERE: SRULESBOT RS 2B E M E AR, I3 100083;
2 JeE RS bR B B RS LR E Sski s, JLT 100101;
3. MEBHELREHEAGRAR, JL3 100038)

7 E: ARESRURRIRETIEECR, BRBKIRGE A, 7 E NSRRI T, PRI R
S RRVRIE IR NT . F A TE K S 4 BRSBTS R A A R 6 T HE A i e R A T 2, s
FFEfAR L, XA EIERHSEOETIRE, WA RISGAE T 4 RRD i B T 0 B R R IR P AR A I, PRI
TE4 BRPRMRIR B DU P e ML . 255 ARIR AT R AR 4 R R ol 70% i K H s AR Mk
%N 100 Hz, ThEN 8 W, MalnHS %14 15 min BONEAEA/ER44F, 5 E BT ZEDTECAFE 20 gt. 02%

LRI BEOARLL, ORI R 23 5

56.759%F11 0.801%, JRIIRE /LR T 2.54%F 6.302%; {EAE

RIFEIAAEAE S, P AT ) S 5 v 4 R DR DT B P ARSI

FEEA: RECRY; &REE; P KRBV L
FES2S: TDSS3

YEHES: 1004-0609(2019)-12-2850-10

EAFRESRS: A

B AL ST POE R E, B IR FE
FRFEA M I T e 25 R HER . BRURIR AL TR R
W41 K FE IR RAAE S < =m— sl
SR E AT D R RS AT AR AN 22
XSG R g, T H et NSRRI A A7 38 BK A Y
WK o My 2 TR A, R A R LR
figp e A R BEARLF) O 6 T H AT AN HEH
4 R HOR AR, e S, Ml 7 RRE
LA TR UIRER LN, BOIREEAR, BRI,
IR AN B 7 AR 5 PR M AV AR AR A FH A 2 SR A5 il A
DRI, T e o £ R R T P A R A RS P b DR T
Sk @A EEE XS, B, KEFIERNEE
HISMINFRRAN PR RIS TTRE, (EE 2B A BUSAS AT X
By, HAE— @ RERE bR s i RN 7g B4 (1 30
,’jli}ED*lO]o

Kl A AMIEFCN ST T TR AR R I BT K&
TAE. RS P EK SN A RS SRR R
b, UK IUHAE K REFRAR S B AR 5, JF
BE AN PR DU A5 i R . E BRI s
BAF IR RIE A, $RIT 1 P O RS R ST

EEWMB: EXREARPHEEL T H (51641401)
WHsHE: 2019-04-04; f&iTHEA: 2019-06-27

B Je R ARG, AT T 75 U D . Y 46 2
WOIR ARSI, BRI CRD IR o 1] — 25U i i iy 7 T
PARIGHE L T HOERRL, 53] TR O A R IR
I B B AR FH 2% 4F - BARTON 20056} v5 Y i in 7K ~F
Fred, 43307 a0 E% RE A N RS Ve KR 2
DAVIES! 7 R /K FR i il 24 kHz #8753 rp i
TRERER TS . AXERH, E NS R IR
A TR K R AN I T . (E R K
(AR FE 37 P 0 B it st A B R A ) S T2
FAXE S 2T, i P U A AU AR, FARAE )T (8
FESEEEMLEEARKK, g, HEaE
SISO RIE G A s VR X SRR A, R SRR
TIRACER TG I N . T R A I B R A
Kt FEIFRA™ A FRRD MR 2 T B 1A S M50 AR L LA 941
1, Rk, ASOE B 5| N AR IR TR+,
FIF 7 F A3 ARG, R T B 7E 4 R A R A S 9
T, T A IE RS PR AN T . R R A
P IR AR ThER A I %S SR %,
75 B0 [ 75 A FH 251 TR 4 R DT o 3ol P AR 7 o
WP (RIRIRE ), 11 £ 3% HH 75 Y 1 R PR S 2

BIEEE: BCd, mBlEdR, Bt #HiG: 010-62333864; E-mail: sunluw@sina.com



2529 4558 12

R, S O 2R EIRE DI 2851

TPV T AT 25 A 5 A PR RD T e E MR IR
FEMBEAR . PG RER, HR T AR
ORI DO A E LI, U7 [ N R IR
EROR R SRS I ELR SCH

1 XI§

1.1 RIEAR

ARG FH )4 R LA L AR SRSk B
M, HREHARWE 1. WE 1 aTREE, 2R
BRI (dso) N 6.379 um, /NT 19 pm )RRV & &8
89.92%, /NT 74 um [WRRPEEIL 100%, %A
R E TR . Wi 2=msr o, 15315% 1
N A B AGE , RRPI E BN Si0,. ALO;
/&[] Fe,O50

100

NN

< 80

E S

.,5 =}

£ 60 %

8 &

= 40 E

2 5

= =]

gzo -
0 0
107! 10° 10! 102 103

Particle size/pm
E1 &bk A

Fig. 1 Particle size distribution of unclassified tailings
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Table 1 Chemical composition of unclassified tailings (mass
fraction, %)

SiO, Al,O3 Fe,O; CaO MgO K,0 Na,O SO; Other
74.86 115 6.7 1.10 026 080 032 14 3.06
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Fig.3 Schematic diagram of experimental principle
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Fig.4 Schematic diagram of sound pressure distribution point:

(a) Vertical view; (b) Front view
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Influence of acoustic wave application time on
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(a) Comparison of timing of acoustic wave application with
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Pt 0T Z1) 5 A R I I AR = v i AR R O
9(a)), FE NI 5 A DI B 5 AR M R R
(L 9(c)), T 7 3 e N 2155 JEC R BE (LI 9(b))
PPN 5 RRIK LB 9(d)). AN Th %
54 ERUTREEFE LB 9(e)) LA SRR BE (UL 9(£))
BIR= 2 WA KR

3 #ZEig

1) JEEE KR EIR N 30% 4 R BHERAERD
A AT ARG T L, R A 4 R R
HE R AR T K R, HE RAE K20 T0% i K
PR o FHAS RIS 1) 75 B AEAD B vh 75 e 20 AT 5 LIRSS
RKIL, K 100 Hz, ThEh 8 W I I 12
&G AR TR .

2) I FERAEH N AR RIR A DR, K
BIE R A RRIR B IR R B3, 78 H ARG 2 A4
FEOLT, WRERER 4 T 52 R0 8 It
FILL, DIREEEIRER T 56.759%, RMKERRE T
2.542%; H5RWIGHEIZ T8 800 Ji. LTI HAE
N 20 gty BEGRIVERIR A 0.2% M BT FEAE L,
DUBEE IR = T 0.801%, JRIMIKEEIRS T 6.032%.

3) A7 A A AT AR A T B, B e S AR
NA IR E DI BN FRESE 100 Hz,
FW IR AN 8 W, JEIH %A 15 min.

4) FEAE RS A R UTRR I B L IR B
RNAELR MR R, TR, IR Z . AR
5 SR EE 4 31 2 T v A R S R e o B 1Y
TN Z1) 5 JEC TR B 75 YR AT 5 JEC AR VR %
Tt 0 D e 5 A R D DR TR R DL R FE A =
WEAE T EtH
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Influence of acoustic wave on thickening sedimentation of
unclassified tailings

ZHU Li-yi', LU Wen-sheng', YANG Peng®, WANG Zhi-kai’, CUI Yao-sheng'

(1. Key Laboratory of High-Efficient Mining and Safe of Metal, Ministry of Education,
University of Science and Technology Beijing, Beijing 100083, China;
2. Beijing Key Laboratory of Information Service Engineering, Beijing Union University, Beijing 100101, China
3. China Enfi Engineering Corporation, Beijing 100038, China)

Abstract: The high-concentration filling of the unclassified tailings is the main development trend of the current back-fill
mining, and how to accelerate the rapid precipitation and dewatering of fine grains in sand silos to obtain high
concentration tailings mortar is the key technology. In order to improve the effect of thickening sedimentation of
unclassified tailings slurry(UTS) and reduce the expense of dewatering, the acoustic wave was introduced into the
thickening sedimentation experiment of UTS. The effect of acoustic wave on the thickening sedimentation of UTS was

explored. The acoustic wave frequency and power were pre-selected by comparing the sound pressure distribution laws

between clear water and the UTS. And then, the acoustic wave parameters were optimized by the control variable method.

Furthermore, the variation laws of sedimentation velocity and mass fraction of underflow of UTS were analyzed under
different conditions, and their acoustic wave mechanism was discussed. The results show that the sound pressure in UTS
is equivalent to 70% of the sound pressure value in clean water at the same point. Thickening sedimentation has the best
effect when the acoustic wave frequency is 100 Hz, the power is 8 W, and the application time is 15 min. Compared with
free sedimentation and flocculation sedimentation (Flocculant unit consumption of 20 g/t, Flocculant solution
concentration of 0.2%), the sedimentation velocity is increased by 56.759% and 0.801%, respectively, and the underflow
concentration is increased by 2.54% and 6.302%, respectively. Therefore, acoustic wave is capable of improving the
sedimentation velocity and mass fraction of underflow under the condition of suitable sound field.

Key words: back-fill mining; unclassified tailings; acoustic wave; thickening sedimentation; acoustic mechanism
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