TEEaMNA

Multipurpose Utilization of Mineral Resources « 107 »

%3
2023 4 6 H

PRI S nr A I SRS TR L
R, RAEE, BA, BE, 4K

(1. tFERFEAFEIAREZBEILIEFR, £ 100083; 2. # /A ETEBEENTHIIEAREZR
FEog=, L= 100089)

T X R TSRS, 0T REREAE T R AR AL, BREALSAGAIE SCILBE ML
BN IRAE I RBERA . ARSI TR IENL AT IR TN Ty ik, S22 BEEA. PRahik. ThRik. @A
P BT VS SRES R % REDF T TG R . ROR—BU T A, 2R R
(I TRI R A AT A DU B AL A7 A0 1) SR B0, SCIE A 28 1o 28 Sy BEB R RV o 9T B il 125 LA B ST vk
TR 0 S0 A RS DU 2R 1 B AL S0 A S D () B S e 7 1

KA BEHLO; PO, AR ARZRgt; fEZRAi; ATk TR

doi:10.3969/].issn.1000-6532.2023.03.018

hESES: TD453 NEFRERS: A XEHS: 1000-6532 (2023) 03-0107-05

PEHLAE SR ) R AR R e o, AT kL
(R E B 7 AN BISL R FERE RN 10%, BEHLEEAT BE
B ARG HL R 4 7 A T R RO R 2.8%~
3%, Oy, AEXERT)PTAT AL IR A, B
B TP IREFRE L R 50%~70%, 19 AEFEFER: K iR
s U7, BN VENRZORE AT I ) AN kA
& BB AR, R B R AR kSR R
PRSP, BT B R XTE T )
22 G BRI & BT

1 BT = SRR AE R

PENLG AT, 2 HRENLADI T CBER, K. B7
A0 FATHIAE R, — B ER LY
PG RS R o R G B . ERE
B SEbR I A R R, BE AL Ak T X i B
R AT PR RS, A LSRRG,
% 1287 N E N I VARE REEY 2 IR AR iR AN el T S-S
AR IREhik. BEEVE. TRk, Bk
S5 PSRN Ty, BT BTV 3 A L e B S ik
PEHLA B G g 1) A4 . T DL RSSO0, BLAE
Fl o P9 Al B DL A Rl 22 DA (R L D R

WS HEA: 2020-07-25

JRABEFTI — AR, (EIE B B SE 3 1 5
5, I EUE AL RAF AL S 80 2 YRS LS
SHMECARGT, A Gy AER, ARk, T
90 2% FR) S AL VR Ay B AL A A A e N F) it
Ji 1), AEAE GRS 5 1% (R o b e il 5 57
HUGAT AR R AR e MR R, AR Al A8 R 3R AT S 2
FlL LWRALE. A AU LT
VU B, 2o Ui e, Bl e T
ANBESCIGHIE T, AT R K A5

E RN INR TR o8 DI RFSPNE 2 E e SN
BREC. BEOTIREL . B HLEE 4% A5 AR 2 A A Dl
P A A5 Bt AR S, 3 S L AR o i 2 S
AR, N IR 2 SRR A M LA B, B
FETHEERL S SO R AER %

2 BRI %

2.1 ¥REE

I B0 2 F Ui B 1 I 2% SR A B AL 1R Ak kil
A MRS5S, T E X ST b, R
REPL A SIRSBER LR, & AT BN AT
o I A 45K f P ) PSS DN g v, AR AT At

EEWE : nd i A shiE hEoR E 5 S E TP GE ¢ (BGRIMM-KZSKL-2019-02) 5 i i i FEARHF

W45 %% (FRF-IP-20-03)
EEREN: £& (1995-) , T,

(0 = R SO | Wl PR A7) |

BIEEE: ACA (1986-) » &, BIHEER, W5 i Pin L TR,


https://doi.org/

« 108 - Wrrera A

2023 4F

BRI S, WR3fE5 BA TP/ SR NAHE
KALAIZ A e ) A5 RE i, B 22 3 R iR
M2 HhAYRSE 5 A A T REF, $2Hl
TGRS I T 5, g e 28 BE I A A TR &5 SR 1)
HERR IR TE 2 95%~98%, HLAT) R 1) N A 55t

JES B AR g B0 AR 428 ) A 52 R TR AR B LA T
DA Ko B8 AL A A A2 6 45 AH DG DR 25 1190 5% i 1 7 A T
¥, NI T HCIR S5 5 6 D B WL A7 Aoy 110 94 456 12k
BEAN, i 00 0 5 G N B AL oA 35 1 4Rk 78 TR
B W B S IE S 5. IR =17 25K i R &R
4t (DCS) RAEMHRNHHR & L8 (PCA)
£l WA T 1 = T N O W N (= Ve
(FFT) 2y MR ik 5 A R AEFR AR IR G &R, 5K
TRV IL A7 Ao PO TR0, 12 T 2 A 8 5 LAt () ARG DN
R A o SCHR™Y JE b X B ALl R R R A4
FETAS R DX I 4R 2045 5 04T B 18 Y 98 5 R RR AR
PEHC, SRICRAE B ML AT R IEA B, 28 T b
TR EF I RN (LSSVM) HE 7 2 T IR ) i
TAR T, X 25 A% B A I B AL A7 A T A AT £
i, SR A B Lo =, TR IR T
UK I T 5 % T4 RS 2. LAY
SEER Ao RE VD) I BK B ML K 4R B0 1E
T FELRRIE SR A B, KSR I ) = L
(SVM) Sy S B0 3Kk BE L A7 Ay ARSI, % 0%
X5 ZHRE AR LRI T RS, 5% 1) e 26 85 WL A7 Ao
i (0 S BRI ) HLARNOT B T O A 4
I 22 JBE H Sl A0S R AIE T B AL 472 A 2 00 00 I A
T, 7R R BN ST B R G0 AT (B
2 RS RAAE (P S ke )1, 2 &R
T4, A ALRE 2 .
22 EER

J 22320 s G W AL () N R R T ()
FE AR 22, 10 S AR 4k s i 7 S AL A7 Ay il 2 ()RR AIE
KR, HERANXKIEBEN AT, iEEHT
TR, MKEE T AT EEPLR AL . g, Ak
U KU 25 S 5 g2 A 40 4, WS KESE T A&
5, BT DL A, e 2 v R R A L 7 A
YT, M DR B ML SR AT S 22 T S A ) T 2k
PERR, W EHLIS T RS e P,
23 IhEE

Ih AR B Rt vk, T A W o e
PENLRE AR A (ERER . PRl FIa S — ik % 5))
JIT ¥ 1) g 26 5 A7 A (1) AH DG 1 ke J00 B8 AL A7 A o
FEL AL R 90 7 R I R T S R AT e e K UK
Z) P (1 7 W2 I AR iR A S A O S BEE B 4 i)
RN A DR Ay B ML AL T 3 A7 A R S 1 )

SCHRU SR — Bl S N 2% ) IR ROR R e 4 1
P BN R R 2R A, DL SEI B WL A A
ffs e gl RS LLEEALY 32 F AL FE 9 R AR
PERLA A, K T-S BRI T B8 485 4 S 1% T
LR BENL T AL R A DL, T VR B
TEOL IR, AT RES AR BE I A fE ) A8 T
HILRBCILS o
24 BE;

BB R IR LS I it e, T
AL U e 75 155 R A W BR S AL AL Tl B Is AT RS
FEHf o BERL AT AN vk . IR T R A1
PR B S A, AH B 5 5 52 AH A B AL RN
b B 24 R AT S 7 R W) T B ATRAST D (RRE 1 o TR
SO T8 Tk M A S B D R L T A Y R R B L
B ey P PRI, g S Tl AR () RO I A S S B
WA KBARE, B0UE T BREE LA 7 4 75 458 (1)
AT PR R R0 . 2T ST DAL A5 5 b B
AR (DSP) FEA KA H 2 i K Ve A BEHLI B 5 5
5y EEPLEBRIRS AT, T P
Ao SR 5 SR o ARV USSR e S
WAL 0] B AT S IR A IR, T SR/ ARV B
HUBHY PPAL, T4 A lloRs B . ARSI Al T
— Bl S T K B B B 2R 7S R I R AR
RGNS RS P 75 R IR e e TN BR W) A v
X, MR (E S HATIE DAL EE, EH: DCS R4tk
OB A B, LAE R I 5 BE L HEAT I 4%
2.5 BEKKENE

R P YRS WU v A B AR FH B 75 U A AN [ A
WAL R 2 S, S T R B AL A A R O R A
W, HErEENETTEBEN. TSR R
FE R W AR AR PE IO NAE 5, N ORI 2 1 7
EXTEENURH SEAT R, A T LA A5 (R S AL
PR, 75 RS 0 A 1 2 7 A 0 Yk R R AR A ]
FRAT B S LEBR EEHL IR S AR &b s >R FH B2 I 75—t 75
(1) 7 AT MR, EL 2 68 75 I8 A% 16 B SR A b 3R 1
W, B LA K 2R B 22 1 HE DLk 3 A )
SR, N RCR M EEITIT . B RS A kR
RO R AR R B N R, IS R
W ERME IR S I E A, TR T TS
WAL SRR A2

g b, AR I T VA R AR A LR 1,
26 ZREESREHERNTGE

2 Y5 5 Rl A ARSI 7 1 2 FR R BR BE HIL AR 1T
PR B LRSS T TR R, 1
Ja R 5 BN 2 U A DGR AR e
PVRFAEAS s BA 255 B Rl SR 20 TR 7 A



3
2023 4E 6 A I

EE. BRI

M| B AR T R AT * 109 -

A, TN ER AL N B S S R . B
MAFEP S T —FM A i HE R B 18 (D-S) %)
ezl B 2 YT I T IR AL R AT 5 1Y
PENLI AT R IN T3k, Ak T LG A TN AR S
AT AFAE R 5 PSR LA SR 4 2R 1 AR AR
SR, N g R AP e 3 A TR I T R AL 1K
PUEE T RGBT, RIS 7 g 5, 42
YR T LA T BEAT B T AR G SR U 1) S

B, BEHLA DA R A 5 S ORI T I AR A
[ L SR T DR, A7 (IR BE LT RE e 22
TIMRAETCAE o p /N S BUONIR AR T R S AL Al
ARSI AR RN S5 T, Y
JH 26k fe il A5 A R D-S E 4 B1LI8 45 6 10 2 5
KRS BOR, AR T AL AR TN (Y 1 A
R, AL SYM T i R FEA AT K (] Y1 25 52
W P AL A7 £ S R SE IR R E o

*®1 BRFEONFRFEERARS

Table 1 Principles, advantages and disadvantages of the single-source detection methods
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our country contain high Ca and Mg impurities, which are more suitable for the production of TiCl, by the
molten salt chlorination method.However, there is a large amount of residue of molten salt chlorination
generated, which has complex components and is difficult to be recycled. Direct discharge of those residue
will pollute the environment and waste resources.This paper systematically analyzes the research status and
development trends of comprehensive treatments of residue of molten salt chlorination at home and abroad.It
is pointed out thatdeep burial and accumulation after lime neutralization treatment of residue of molten salt
chlorination cannot solve the environmental pollution problem.The water solution treatment can specifically
recover certain substances in the filtrate, but the amount of wastewater is large, and the removal of impurities
is difficult. Additionally, the process flowsof those water solution treatmentsare always complicated, and
there is no effective utilization of the filter residue. The non-water-soluble methods have unique
development advantages, among which the method of high-temperature phase transformation is a promising
treatment, which could recycle and utilize the residue of molten salt chlorination at high temperature without
coolingand water dissolution, quite reducing the amount of wastewater, environmental pollution,and
resources loss.

Keywords: Residue of moltensalt chlorination; Comprehensive utilization; Water soluble; Chloride; High
temperature phase transformation; Metallurgical engineering
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Research Progress of Mill Load Detection and Modeling Methods

Wang Ting', Zhao Jianjun’, Tao Le', Tian Rui', Zou Wenjie'

(1.School of Civil and Resource Engineering, University of Science and Technology Beijing, Beijing, China;
2.State Key Laboratory of Process Automation in Mining & Metallurgy, Beijing, China)
Abstract: This is a paper in the field of mining engineering. With the increasing demands for energy
conservation and consumption reduction in mineral processing plants, ball mill load measurement is the key
technology to realize mill control and optimize the grinding process. This paper summarizes the
measurement methods of mill load in the recent years: differential pressure method, grinding sound method,
vibration method, power method, ultrasonic method, indirect detection method based on multi-source signal
fusion. Moreover, it summarizes and analyzes the mill load modeling methods that have emerged inrecent
years. In the future, the indirect methods of multi-source information fusion will still be the main methods to
detect mill load, modeling methods based on improvement of neural network and new online detection
methods, as well as the establishment of efficient and accurate load detection models will be the main

development direction of mill load detection.
Keywords: Mill load; Soft measurement; Modeling; Neural network; Online detection; Mining engineering
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