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A Data-based Compensation Method for Optimal Setting of

Hydrometallurgical Process

LI Kang' WANG Fu-Li'? HE Da-Kuo'? JIA Run-Da'>?

Abstract Hydrometallurgical process has the characteristics of complicated reaction mechanism, long process flow and
many sub-processes. The optimal setpoint of a model-based process based on the model is not the optimal working point
of the actual process due to model error and so on. How to keep the hydrometallurgical process running in the state with
optimal economic efficiency has become the difficulty of production optimization control. In this paper, a method based
on data is proposed to optimize the operation of hydrometallurgical process. Based on the optimal setpoint of the model,
the just-in-time learning (JITL) idea is used to establish a relevant model of the manipulative compensation value and the
economic benefit increment in the vicinity of the current working point. At the work point, the amount of compensation
that maximizes the economic gain is applied to the production process and iterated at the new work point. Simulation
is carried out to verify the proposed method with the hydrometallurgical production process of a refinery, and the results

show its effectiveness of the proposed method.
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Fig.1 Flow chart of high-sulfur refractory gold concentrates process
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Fig.2 Optimization and control structure
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Fig.3 Iterative optimization setting compensation

structure
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Table 1  Model parameters fitting results
2053 kau ken
ZH 1 4.86 2.94
ZHH 2 4.95 2.91
*2 BHSHIE
Table 2 Model parameter values
ZH IUE
Qs 10160
d 80
Cuw 0.30
Do.» 35
Do, au 0
Co,cn 0

X H ki 7 B (Particle swarm optimization,
PSO) HyERMHLEEAA £ MR BE s v &
ESHE R PR 100; & RKIERIRECH
100; BHHEAE R 0.8; 22 FT ¢ N 0.9. Bfhk
AT BN RAC B E S ws RN AR P B Y f,
) 13 E G FT LB J,, FIRER IR RERSR
RIS bR A P I R A f, PR 0w, B
ESHE R MR 100; & KIERIRECH
100; BHHERER 0.8; I EF ¢ 0.9, FEFHLEE
BRI SE BRI AR A A RNk 3 Bk,

FFH RO A e i R A Y f,) SR FH B L AR Ak
3000 4 (J,u) fER DI HdE T JITL 0
AR N EHEFE RS 0 = 27 A
(Jppug),q =1,2,--+  n M REHE, F5£A 24 [0 4=
BR (up, J,) 1EZ, 55 27 4 (AT, Au,) BRE
fE T PLS i, @BEIRY = (Ji,---,J)" A
27 x 1 4 E, X = (Auy, -, Au,)T N 27 x 7 4
FERE. R (14) WREFE X BHATHRUEM, SR )5 R H

PLS @V X 5Y WRRY = H(X). FFER
FHRLF B SR R ) (13) ~ (16), HEZ
Bt BN VB 100; fAIEARIKECN 100; 157
PERCE N 0.8; %I HT ¢ N 0.9, Ak o B kH B
SHHUEWR 4 FiR.

*3 gR

Table 3 Optimization results

A B AR HUER AR B A fE SRR RRE

J(¥/h) 1670.45 2045.17
@1.cx (kg/h) 65.49 76.92
@2.cx (kg /h) 67.15 76.11
gs,cn (kg/h) 57.34 64.25
ga.on (kg/h) 52.61 52.98
as.ox (kg /h) 32.85 21.13
ge.cn (kg/h) 30.11 15.62

qzn (kg/h) 2.43 2.43

*4 ZHWE

Table 4 Parameter values
e EN HfE
Const 19.47
o 0.05
é 0.01

PL AL T S SR A 5 R 25X (16), 753047
R A B E RAIANEE Au, FEAMEE Au
FI B A 7 AR AR f, o, 13 B P et 1 &
Ay, = 102.4, INTF— SN, HERIE S K, A
Wi (18), AMELR. FUGERIFMEE Au K&
Ay, THEERWE 5 Fros.
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Fig.5 Economic benefits of the process based on

compensation and optimization to the mechanism model
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Table 5  Iterative compensation results

EARIR AL Aqi,en Agz,.cn Ags,cn Aqs,cn Ags,cn Ags,cn Aqzn Ay,
1 3.47 3.52 2.41 1.02 —3.58 —5.75 0 102.4
2 2.42 2.23 2.12 0.34 —2.94 —3.53 0 111.21
3 2.31 1.95 1.24 —0.21 —3.05 —2.58 0 84.57
4 2.12 0.25 0.78 0.17 —1.24 —1.93 0 37.92
5 0.24 0.11 0.28 —0.52 —0.21 —-0.19 0 20.17

% 6 Pis, il 5 YOsAaMEZ 5, L Ak
BRI A P SRR M R L BE . s
G, B R A T s J, AR A& 5 R,

K6 AMREBRFEM R EILE

WA IR AL A TAF K2y, PEAERINZE T P
i

FE R AT 2 AR Ui SE A b, R A S
IR TR HEATIEARAMEE, S5 RN 6 FoR:

Table 6  Comparison of the operation and the optimal
values after compensation
ARl MG
¢1,on (kg/h) 76.92 76.05
q2,cn(kg/h) 76.11 75.21
¢s,on (kg/h) 64.25 64.17
qa,on(kg/h) 52.98 53.41
gs,cn (kg/h) 21.13 21.83
gs,cn (kg/h) 15.62 16.13
qzn (kg/h) 2.43 2.43
2200
2100F 2045.17
2000} —
2021.25
2
#1900f
~
X
#1800t
%
N
1700} 1
BT R B AR M
1600?@_27 —E 1
1500 i 2 3 4 5 6 7 8
EARIKEL

K6 J=THERBRAEACHME R 25 R et
Fig.6 Economic benefits of the process based on

compensation and optimization to the data model

A PR FE I ARIBATAEWI GG TAE &, &5 N
1670.45 o, &it 5 kb e M2 5, =it
FRIBATIEHTI TAE i, &5k 2026.72 T, &
Graaife It 21.3 %. A HLBA AL AR oK & AR i
FEERE, KA SCHR [11] J 05 k@ By, -4k

RT OB LSS R
Table 7 Data model optimization results
ES S BB S L AE PR R R E

J(¥/h) 1594.27 2045.17
q1,cn (kg/h) 66.38 76.92
q2,on(kg/h) 69.12 76.11
gs,cn(kg/h) 60.69 64.25
qa,con (kg/h) 53.42 52.98
gs,cn (kg/h) 31.78 21.13
gs,cn (kg/h) 30.26 15.62
qzn(kg/h) 2.43 2.43

W1 T A i AR B 2 b, A S P B A A TR A5 ]
B e AR m R 5 et AR e LB AR R 45 21 B A
TAERIA TG, &l 8 RIEACKM 5 Feilx S b
AR R AAE. D7 AR, AR TAF RO
SBRAL P I R R AR A, IEAAME T VAR RSB R, AR
HIME PR B D R B IRER TH 2B 7 i R 1) e T AL
i, XA R AR AR .
X ELEE R LEER B, A SCHR H A BRI A T L
BRI R, XA T R s, B
ISR T AT e 2 S, R SCER (6]
Hh )2 T30 3R B 1K) SCFO Ak 5706 AR S K 11
AT, T HE R T FoR.

KM SCFO J5ikxt =i it AT iitl, 23 24
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