R 58 A No. 1

Conservation and Utilization of Mineral Resources Feb. 2025

o511
2025 42 A

EFHEESEENS SR DR AR5

WARAR!, SRR, TR X AR B R

1. PHZEE SR R IR TR b, BEVY 7522 710055,
2. VARG & AR LA PR E], RS % FH 471700

FESES:TDS0 SCEAFRIRAD: A XEHHS:1001-0076(2025)01-0008—07
DOI: 10.13779/;.cnki.issn1001-0076.2024.08.020

WE LFMAES ILIFRA— N EERSRSHE, 72 B ROT ILITRITH o, 5 5 B0 A L2 0 5 ST RAR MU R 22
DERRCAR AR . B0 R8T LRI — B BEA ™ SRR, LAfs R BUAELVR g Sl A FHERG i A 1 56T [ 5e 438 (ICA) Bk
22 R L 7 S AS TR, S TR B R A L A Sl A B 2 . SEBI N R I AR RS T 2 R T
WS E . TERT LA AT IIE], AL ICA SRRk Il i A AR 2 & B B AR BV i 6l 2.619%, JE I FRE 2 1.331%,
WIS B 127 457.53 J770; XF L Lane 3, 008 BAT A R R BE T, X8 L S0 53t i (S48 b ) s A8 DAL S B3,

A L 1 B S A LR AR TR LG

KW ZERE; ICA ks LR dh L R BLER; 5 AL

0 3%

WG LR D E 1 5 B A R A R AR, R
AL 2% B8 Al 75 ] B 2 B R A, X T E
PREGTF R FE . FLRRATT7 58 PPAGET 7™ B P fi £ L
L AT 255 VPA A EEAE Y 0TI AR TR
W 7, 75 i A A0 W LAE Z2 WL A4, FUE 8T 10
R P T VAR 0 N A R (S W R e Y
B4 IR (R AN, R L 4 A i s 30 P e LA X 17 37
(19 22 A B 258 B, AR T B E P A I
1o Lone KF" Bt X} B — G Jm 7 IR, fe 42 1 1 BL(E
R ARAH D TR AL T o Lane ¥kZR &% I8 TH”
LU TSR B9 AL 23 A 5% 46 9 10 [ Sl 2540 (6L, LA LR
Beifi =B BEAY A RE I O YRS, T R TR R AR
ZRATE B I 5 5 B e Ak, e ik 7 5007
EWAR . BN AE LB EROH  A dh ALy
BN EAT | S AL AR = RE T X 1 B Ao
e A RE ML 952 0, 78 Lane 32 09 F& Al L X7 10
WG ALAE AR CACHEAT T O ER B 4 AR, %2k
TR Z R B — G R A1

Y FE B HA: 2024 — 06 — 07

H i3 [ 3k SR FH ST B Y LA b e, S
Sk, REH IR E Z 0 AL tE AR T IR, By Fp
() it 57 8 s PB4 4 A s B DR AT FH 4 43 79 25 R TR A7
SEBR, S T AR AR BT IR PR, BT,
ARG AL REEN X 2 & R 0T IR 3 A
ST RS, i T “LRE A RS MR k",
M. Osanloo 5" 5| A 25 2 fit o A 5, 7353 K H] Lane
BN 3 =5 Pk i 2 0 LU 2R A b, Lane BERTH53.
(R VEM G A $E T T WA . BEE TR AR 1
R, — SR E AT I iR A s AL Bk (GA) ™. A%
R (GS)™, B F L (MA)™ S50 R X ek
FF & Lane 15 BY i 5 Fe AF 30 5 5 A0, B AR bR K i R
FEPR, 25 S HLAT B e Sk, B A R AR AR ME .
Hovp 7 [F 58 4 8 1 (ICA) =2 Atashpaz-Gargarie 252" 2
1A — LN A 25 BUA S5 48 RN I 558 4 T
KRB AR R R TR, AR
o A VAT SRR B, I A0 AT R b Ak B 45 AR 2 1) A 2tk (1)
BOFF MR, RN THES, 2 His e
Ml Am R,

FET I, X2 4 Jm A 11 30 5 A 4 A ff e BAR,

EETH: BEEE A RFRH =545 H (2024JC-YBQN-0507); B 5 %% B ¥+ J5 BF 58 A 513X 350 H (GZC20232063); BTG 44 8+ )5 BHUF I H

(2023BSHYDZZ142)

TEE B VFERS (1999—), Zo, Wi+, WFEa ILIFR ., 97 & 55T, E-mail: 2771572390@qq.com.
BISMES: ST (1970—), 3B, M2, Wi+ 500, NFE 20 RIF RIS 5H RS, E-mail: 414075711 @qq.com; E/MK(1991—), B, f
Ui, T, NFEFF R SIS 5 HORDFSE, E-mail: 18706841567@163.com,


https://doi.org/10.13779/j.cnki.issn1001-0076.2024.08.020
https://doi.org/10.13779/j.cnki.issn1001-0076.2024.08.020
https://doi.org/10.13779/j.cnki.issn1001-0076.2024.08.020
mailto:2771572390@qq.com
mailto:414075711@qq.com
mailto:18706841567@163.com

%14

VEA 1, 45 S0 35 S B (0 4 IR A 1L (D L5 9.

A SCH USRS Z2 G w4 ], B& T Lane 345 ) HI 23
LR R PP B BEIY 2 B B AT LR A i B
RLARARBERY, I 38 i3 ICA B vk Uitk it Lane 5K fif 5 ¥,
AR 22 & TR 1 AL o FHTZAE R AT SR A% 2%
G E A T RN B9 S 280 B A, ARARET L R R
PUARL, $ e B0 JEUR 38, X 22 4 TR 0 30 i 4
PREA R X

1 ERES

1.1 Lane BB K EHEE

Lane 4/ H} 1 s K B vk H A2 N0 1 80— 4
JEA I, 27 AR LB RS A AR R AT
W R =A RO BL BB B R R
AL AR, 25 A [8] B Be A B A~ Az 7 i 8 9 e R 24
o, RIVRH S A= 7 B8 0 i 29 36 A Al 19 A 7 BE T I,
AR A A AR TR o WA 2w AT IR, AT LRIt
P A G T O AR A 2R, T8 I 2R R AR
fift 22 G SR AT S A, AR 22 4 B A 0 S i i (8 Y
MEREIF B i LA B B A TR

12 &RV EADRBMEE

Al TSR BB A7 BT AR A M) 1 77 2L

— BB L AEMRNE P, "R KA w, Horp ok
K WIRNE W2 BB IRIT & PR R i B BLE, A
PEMLZ AR o H5 33 35 43 A1 37 B 2 st (] 0 A5, T
SKAEAE IRy e,
w P

Tardy (dy
K d R R, @B HEERITFATH0+d) »
1+7d, #7 A2 (D) A, Wb A 7 A5t ) P 3% 45 A9 )
RSP

(1)

v=V-W=P-VTd (2)
FR 48R B HETH M BR, K58 B A B .
R, R SORR a1 2B 7 3285 Sk RIS B, IF 3
T Lane 04 @00 B SR AR AL RS o FFR B B, AR 4
SRATTT P RE A TF R O s YRR B, AR R
I Rt BT A B A R, XA AT B R
VER, AF R R E A R, R RN R
B B 1 B AR R B 5 SO, A ok ZR A %) 2 1A R Vi 2R
e

P=5Q,-hQ,-mQ,, - fT (3)
Fof

0,G = 0,8y (4)

o PR BN, J0/t s Fon & Jm R ES & B ks, oo/

h AERT AR, T8/ m A E A IR A, T/t O, T

ATFRAL, t; O, W A AEW &, t; O, WK 77 i, 6 f
N RE AR, TC/as T oA S A2 7™ I, g AR A -4
n L, G ORGSR DR
NPRIES = R ZR A M, e 2 @ e 1,
LA™ L 25 A ity (57 D0 SEAETH 33 5 Rl 457, 25 R0 7= B I
2355 R, S SN 4 T 2 e B R TS A A (L, A
EEI R 55 i o, AT B kil 0

k,‘z Siyi (5)
SEYVx
g=g4€+z:l:1kixgi (6)

AP kAN WAL R G s sl E
A B R KGO T A%, T/ vyl 3L
PRI G R B R SR g4 L g0 B0 N L SRS
Jm AT A

AL (2) i, AIRFE T I E] A Al
SR A 7 LA AN v A

v=50,-hQ,—mQ,—(f+Vd)T (7)

Forp TR Z 200 10 RERY 290, IR AT 1L 7™ B8 M %
P E PE LI, W) T=Q, /M, I B SR A Ll AR A5 Y R
HEDSE

m=swaQr(m+f;fﬂQm (8)

WG] 76 H R E A0, W 7=0,/H, 1t
B R4 L A5 A A 3

f+vd
H

thsQr_(h+ )Qh_QO (9)

A7 1L TR A R E A 2 SROHS v, R, R A5/ IME R
TEE, PR AR SR gk 1) F AR pRECA -

maxv = max (min (v,,, v;,)) (10)

1.3 ETFICAEERERKE

ICA BE ML 14 IR ) HE 57 | 3 sk R 3 i 7,
M 1 5T A AR T AR R U o AR A S e
AP [ [ 14 3™ 5 R4 25 2o R R AT SR AE
SRR i = 18130 23 Sl Z2 A [, A 1 ol 20 S
L, BT B — i o 7 22 R A A ) A
RN BN D/ SO & i i Bu o LRI RS (B9 S % ) N
fifp 23 6], e B AT B AL . FEARBER T, PR AL B

(1) B 52 g A o e i 7 — I 558l s IR o 4
JENAE 55 RIERA b, m; B5E A £ BEH IR y; 2R
WS AR H M.

(2) AR 4 it o7 — el 457 B i 15 8 2E B A 91 16 oy
A7 X ) B BR B AR n A, AR A (10) THEAS
TR B 38 N B IF HEAT HER, SR RT N AR D, RIS )



- 10 - LA S AES RV

2025 4E

PLIX N AN G SR oo B AR & %8R A AR
SRR v T 5 50 A9 365 L BE L AT e . SR
Ut B A& Ak S, 524, DN SE BUAR & i3k
REHr . el ik, 5 —DEG K LA R,
ZEGHK

(3) ] W7 0 P 2 73 36 L AT 28 1k 25 1 SR BIBE
IEARUCE R PR B 2 B B B9 45 1k AR CRCHL
SERTCUCIE o AR, B REARAT B U A
5, MHEAGH —FE R ACIUAL, B0 2 1 A1

(4) 8 BRSO, MR 55— 4F 19 dee AR 20 5 dn 3 £ 47
AL R, SR dh (8 — WA K8, T 4R 5 AR A
AL, B LR RNZ AR n 4F N BT RE R 1 Y fix
KA A .

R AR IIE 1R

RRENER TR (ENai)

¥
HRR AL S T R
RS

Y

BEFESRMATHEONRE?

HR AR RENR G ER
o000 I

AETERNHRBNTER?

AT AT

— R

1 A PR

Fig. 1 Steps of cut—off grade optimization
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Table 1 Economic parameters of ore deposit
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Research on Optimization of Cut—off Grade in Polymetallic Mines Using
Imperialist Competitive Algorithm
XU Qiangian', GUO Jinping', WANG Xiaolin', LIU Yaxiong’, XUE Tao'

1. School of Resources Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, Shaanxi, China;
2. Henan Fender Mining Co., LTD, Luoyang 471000, Henan, China

Abstract: Cut—off grade is an important decision parameter in mining operations. In multi metal mining projects,
determining a reasonable cut—off grade is the foundation for obtaining greater economic benefits for subsequent mining.
Based on the maximum net present value method, a dynamic optimization model for the comprehensive cut—off grade of a
polymetallic mine based on ICA algorithm was constructed for the two—stage production process of mining and selection.
The optimal cut—off grade of a certain silver lead mine was dynamically determined. The example application shows that
the model is suitable for determining the cut—off grade of polymetallic mines. During the lifespan of the mine, the optimal
cut—off grade for a Pb—Au—Ag polymetallic material determined by the ICA algorithm was 2.619%, which later decreased
to 1.331%. The total net present value of the mine was 1274.575 3 million yuan; Compared with the Lane method, this
model has global search ability and is more advantageous in dynamic optimization of cut—off grade indicators in the later
stage of mining, providing new ideas for determining reasonable cut—off grade indicators in mines.

Keywords: polymetallic ore; imperialist competitive algorithm; comprehensive grade; maximum net present value method;
cut—off grade
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