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Abstract; Aiming at the shortcomings of the existing pulp concentration measurement system, such as
single measurement data, easy settlement of sampling process, and difficulty in testing the uniformity of
samples taken, a multi-parameter on-line measurement system for slurry was designed. On-line
measurement of multiple parameters such as slurry concentration, volume flow, mass flow rate and so on
were detected based on the weighing method measurement principle. The homogenization and anti-settling
treatment of the original slurry was realized by using a sampler based on the swirling energy dissipating
method. Based on the principle of hydraulic pore flow, the mean value treatment and uniformity test of the
sampled slurry were realized. The long-term application results of a concentrator in Yunnan indicate that
the difference between the measured data of the measurement system and the data measured by the
concentration pot was within 2 % , which met the requirements of industrial precision. The unevenness of
the sample taken was within 1% , and during the sampling process, there was no sedimentation and
blockage and the sampling effect was good.
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Fig. 2 Structure of measurement system
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Fig. 3 Actual operation effect of sampler
and averaging method
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Fig. 4 Drainage pulp concentration
sampling data comparison chart
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Table 1 Test system and concentration

pot measurement sampling tube pulp
concentration data comparison table /%

R AT I 2 B R 2R 4 I K A0 Z1H
26. 28 26. 69 —0.41
28.28 29. 37 —1.09
27.29 26.41 0. 88
29. 26 28. 84 0.42
32.09 32.29 —0.20
33.00 33.67 —0.67
34.79 35.55 —0.76
36. 52 37.08 —0. 56
38. 21 37.74 0.47
39. 09 40.73 —1.64
41.43 40. 36 1. 07
42,97 42. 36 0. 61
43.72 44. 63 —0.91
45.92 47. 15 —1.23
47. 34 48.13 —0.79
48.72 49, 64 —0.92

T Btk Al LU SR e R s i i 4k 8
Bl 5 0 TG I 2R 9 i 0 e R Al 2 (AR 20 LA
T oK B K

1 i

DB I 2 2 800 R U & 48 HL A 45 4 1) B0 B
FE AT AE B0 R SE B T R IR B R R K
PRBRR & 0 R B i B 2 A SR TE L B 2k 1
i,

2) JIr 6 8 L 7 R ik L 9 At S B L 55 R i
{18 PURE A AN AT X 7 3K BE A7 BEFE L 48 57K A 4
OYPE AT R M IR N 1B I B U0 R A 4 IBURE S A



2020 4F5 5 £ OO RS AL R gkt -+ 111 -
MTriR2s, LI Xianhai, ZHANG Qin, LI Longjiang, et al.

3) BT HIHE T L it Jit B A JBORE i SR T L O 1%
L BER LB TR BRORE 2% P9 RS 0 14 0 Ak RO LA
FRE T BORE it AR5 P 1 X8 FE 40 T 4 R T — A 2 B
FE A U AR S B S PR Y 7 ¥R S A5 .

4) Jir FHHE TS 00 2 A6 300 ok 2% 305 3R I 9 3 T 1Y
S5K9 5 7 AN TSR DT E ZEAR P 45 A
R IR 22 NG AR B ATV Uk s S e R

5) A 2R e A6 A P o R o W R ORS B AE 206
PITF 0l Tl oK FEEoR . fEn ks | it 3
AN AR R P S R o BRORE 4% R R B S T
Wi I FESE IR IURE 2% N B4 o0 A d ey 45 2
F BURE #5545 BURE FLIBCHS B 1 25 (678 100 LI S JURE
)P RAF BATHE SN .

(1] #schE, vk 42 B, 45, 35 35 AL 16 UK AL 3 3%l [R5 43 A
ikt se) ] A @ a8 GEF ) . 2017(2) . 72-75.
YANG Wenwang, WU Tao, LI Yang, et al. Analysis
and experimental study on the impact factor of flotation
froth velocity[ J]. Nonferrous Metals ( Mineral Processing
Section) ,2017(2) . 72-75.

(2] CHEA BXCEZEge . —h 2 TR =Xk 8 T 78 VG 40 ol
W IR L. T Ew 2015, 24 (4 ) 2) :246-249,273.
ZHAO Haili,ZHAO Jianjun,ZHAO Yu. Application of
a differential pressure type concentration meter in a
concentrator of Jiangxi Copper Corporation[]]. China
Mining Magazine,2015,24(S2) :246-249,273.

[3] MORKUN V, MORKUN N, PIKILNYAK A. The
study of volume ultrasonic waves propagation in the
gas-containing iron ore pulp[J]. Ultrasonics, 2015, 56
340-343.

(4] P, 25 ARM f9% RE R 0 2 A8 4 A ) R 52 1Y
WF5E 5t (D] B W] BB TR, 2014,

HAN Zhongyuan. Research and design of an intelligent

on-line detection system for pulp concentration based on

ARM[D]. Kunming: Kunming University of Science

and Technology.2014.

(5] TEEEHT, i 2% 0RHE R B P 7R R SR AL 1% b 1) R Uy
PERUERRL 7). L™ A 3hfk,2018,44(3) :65-69.
WANG Jianxin, GAO Xin, ZHANG Yanping. Numerical
simulation analysis of attenuation characteristics of
ultrasonic propagation in tailings slurry[ J]. Industrial
and Mine Automation,2018,44(3):65-69.

(6] 255, k% AL, 55, FREW HOR B I AL I & K
PEReMHAM )] A (48 GET#40), 2017 () 1) -
172-176.

[7]

L8]

[9]

[10]

[11]

[12]

[13]

Development and performance test research of intellectualized
ore pulp concentration measuring instrument [ J ].
Nonferrous Metals(Mineral Processing Section), 2017 (S1) .
172-176.

FOREE A B S BT X SO0 A 4T A0k M
M AR LT ] A E Ak, 2015, 24 BT D)
368-372.

LU Shuanghao, ZHAO Jianjun, TIAN Rui, et al.
Research on pulp sample representation of strainers
based on X-ray fluorescence analyzer[J]. China Mining
Magazine,2015,24(S1) :368-372.

X A R A B R A — B R PR T R R R Y
VL], s AL, 2016, 25 (B F) 1) 473-475.

ZHAO Haili, ZHAO Jianjun, ZHOU Cheng, et al.
Design of an online weighting method concentration
meter [ J ]. China Mining Magazine, 2016, 25 (S1);
473-475.

JEFLEE RGBS, B S I OB B 10 i 0
iz L] A | G343 2016 (6) - 80-82.

YAN Fantao, LI Chuanwei, WANG Zhimin, et al. Research
and use of gravity pipe sampler [ J]. Nonferrous Metals
(Mineral Processing Section) ,2016(6) :80-82.

HOE—. 5 = Sk B w A R i S F LD B
B BB TR 24,2014,

XIA Zhengyi. Design and research of impeller-type pulp
concentration detector[ D]. Kunming: Kunming University
of Science and Technology,2014.

BRSSP kR0 BRI, A5 3% S Ik e B o A H0E £ i R
GEeit 5 BT o7 I 5 8 2 41z, 2018, 32.(12)
85-92.

YAN Zhidan, GENG Yanfeng, WEI Chunming, et al.
Design and implementation of a drilling data transmission
system based on the continuous wave pulse[]]. Journal of
Electronic Measurement and Instrumentation, 2018, 32(12) :
85-92.

BERT,FIER. B S NBAH T RAELR S5
805 20 )], 2B 3 RH22,2018,21(5) 1 37-40, 44,
MA Zhenyu, WANG Zhenghe, XU Mengfei, et al.
Teaching experiment and numerical simulation application
of Bernoulli equation J]. Laboratory Science,2018,21(5)
37-40,44,

[ S5y G NI 7 S = B - T ST S U 5 N
dERELT]. Has 5K ,2017,23(2) : 76-81.

ZHANG Qi, LI Detian, YANG Changqging., et al. Research
on measurement method for orifice conductance [ ] .

Vacuum and Cryogenics,2017,23(2) . 76-81.





