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Study on Ore Loss and Dilution Control based
on Blast Movement Monitoring System

XIE Feng' ,HUANG Lei’ , ZHANG Shu-peng' ,LIU Yu-long® , ZHANG Huai-feng’ ,YANG Wei'
(1. North Blasting Technology Co. ,LTD. ,Beijing 100097 , China;
2. CGNPC Uranium Resources Co. ,LTD. ,Beijing 100029, China)

Abstract: To reduce the loss and dilution of ore in Husab Mine ,a blasting movement monitoring( BMM) system
was introduced and tested in three production blocks with 177 mm diameter drilling holes and a 7.5 m step height.
During the field test,6,8 ,and 5 monitoring holes were arranged in each test block. Two displacement monitoring balls

were placed in each monitoring hole at a 3.5 m and 9m depth to record the rock body's vertical and horizontal move-

17 %5 A #A ( Date of reception) :2024 —01 — 17 [ 4% &5 % H #A ( Published online) ;2024 — 03 —05

EEBIA 0 K (1988 — ), I8, WP WA, S G TR L, 2N TR ST , (E-mail) x@ beifangmining. com,

SERAEE X E S (1983 — ) L 5 BCPTAETE A, IE G2 TR Pt =% I T BB 5 B TT SR ARCHE R BFGT . ( E-mail) zhongguoliuyulong

@ 163. com,

About the author. XIE Feng(1988 - ) ,male, from Changde , Hunan Province, senior engineer, Ph. D, mainly engaged in engineering blasting res-
earch, ( E-mail ) xf@ beifangmining. com.

Corresponding author:LIU Yu-long(1983 - ) ,male,from Yan'an,Shaanxi Province,Ph. D,senior engineer, mainly engaged in technical research relat-
ed to engineering blasting and uranium mining, ( E-mail ) zhongguoliuyulong@ 163. com.



Fal g

553 W oK B & RN, SE TR W A B Bk R A P R T

105

i

DX, FC Al A2 2 B T S5 = AR DTSR R B R O
LAfZ v T2 M 1S M 2 Sl 4, 57 FROE 1) b

H

[iIEES

A LA™ R F AR A S o AT 5
PSR S SR o Y (B (BRI E E CEp AR 2

ment after blasting. The results show that the movement of the ore body due to blasting can be detected by BMM , and
the average horizontal displacement of the upper ore body of the three test blocks is 6.55 m,6.97 m,and 9. 24 m,re-
spectively. The average horizontal displacement of the lower ore body is 3.2 m,3.9 m,and 4.0 m,respectively. The
average vertical displacement of the upper ore body is 4.1 m,2.0 m,and 3.2 m,respectively. The average vertical
displacement of the bottom ore body is 0.72 m,0.98 m,and 0. 84 m,respectively. The ore body always moves in the
direction with the least resistance during blasting. Whether horizontal or vertical displacement, the displacement of
the upper ore body is always more significant than that of the lower ore body. In addition to changes in the boundaries
between the ore and rock due to horizontal displacement, vertical displacement also has a significant influence on the
loss and dilution of ore,and the bottom ore body may also move to the middle or the upper part of the ore body,and
vice versa. The blast zone of open pit mines often consists of a variety of rocks,and both horizontal and vertical dis-
placements of the ore body after completing the blast design based on geological information are the leading causes of
ore grade reduction. Using the post-blast rock boundaries obtained from the BMM system monitoring to guide the ex-
cavation and transportation operations , the average ore dilution rate has been reduced by 1.2%. The average loss rate
has been reduced by 1.5% ,which can create more than 10 million RMB of economic benefits cumulatively over the
entire life of the Husab Uranium Mine. This technology can accurately define the ore-rock boundary after blasts,
which is an important technical means to reduce the ore dilution rate ,ore loss rate and ore grade classification errors

in open pit mines.

Key words: blast mechanics; ore rock movement; ore loss; ore dilution; blast movement monitoring
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Layout of Husab Uranium Mine
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Table 1 Blasting designed parameters of test blocks

KB %ﬂﬁﬁ/aﬁmlmﬁmlﬂﬁmlﬁﬁmlﬁf% HEE R AL/

mm mE/m (kgem™) ms
R X He— 177 5 5 9.0 1.5 3.5 0.85 FL42,HE 75, %L 500
R X e — 177 5 5 9.0 1.5 3.5 0.85 FL 42, HE75,FLK 500
R X He = 177 5 5 9.0 1.0 3.5 0.85 FL 42, HE 100, %L 500
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Fig. 2 The blasting movement monitoring system
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Fig. 3 Schematic diagram of monitoring hole layout and upper displacement ball movement
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Fig. 4 Schematic of the average displacement of the upper and lower displacement balls of each test block
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Table 2 Displacement data of

displacement balls for each block

X B fitgEk  wipiE K e

AR ' HE/m  fi#/m  fif/m
11 -4 3.5 3.1 2.0
11 - f% 9.0 2.2 0.7
12 - 4 3.5 13.6 6.1
12 — # 9.0 6.8 0.6
13 — 1% 3.5 3.4 1.5
R 13 41 9.0 2.4 0.6
X H— 14 - % 3.5 8.3 3.8
14 -4 9.0 5.1 0.4
1541 3.5 6.1 3.5
15 - f% 9.0 5.7 1.5
16 - 4 3.5 4.8 2.2
16 — 9.0 2.4 0.5
21 — % 3.5 8.6 4.2
21 — 4T 9.0 2.2 0.8
22 — 4T 3.5 7.7 4.5
22 - f% 9.0 2.4 0.6
23 — 3.5 10.3 5.1
23 — 4 9.0 3.1 1.2
24 - 43 3.5 9.2 3.7
SN 24 - ¥ 9.0 2.8 1.2
X — 25 — & 3.5 1.9 2.2
25 - 41 9.0 0.4 2.3
26 - # 3.5 7.9 4.3
26 - 4 9.0 2.5 0.7
27 -4 3.5 7.1 4.5
27 - # 9.0 2.0 0.9
28 - 41 3.5 3.1 2.8
28 — % 9.0 0.9 0.2
31 -4 3.5 8.2 3.9
31 - % 9.0 3.8 1.2
32 - 4 3.5 10.1 4.1
32 - # 9.0 11.2 1.3
R 33 - # 3.5 6.9 3.3
X = 33 -4 9.0 3.3 0.8
34 - 1% 3.5 6.3 4.2
34— 4T 9.0 2.7 0.4
35 — ¥ 3.5 7.6 4.5
35 -4 9.0 2.3 0.5
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Table 3 Dilution and loss rates for each test block using

displacement balls to guide excavation and transportation

A %o PR/ %
e X He— 14.2 12.5
T X P — 14.6 11.9
R X = 15.7 13.0

2021 A5 DY Z= JEE 45 kg i X R 2 32 AL R Oy
16% o SRHBIREER W I Ay =M X B4 54 R
N 14.8% , 55 2021 475 U 7= B AR AR IX BRP- 2 B2 4k
FAALLFEAR 1. 2% , UEHITLEAT A 1R & BB R X e
SR FH R AV B A 0 A AR BRI LS5 1 Bk
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Fig. 5 Comparison of old and new ore and rock boundaries and loss, dilution,and misclassifications
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