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Abstract

In this research the kinetics of copper cementation on iron was investigated by experimental design (Tagochi method).
The significant factors in the order of importance were: copper concentration, time, iron surface, agitation intensity,
interaction of pHxcopper concentration and pH. The optimum conditions for the selected levels were copper concentration = 7
g/l; time=5 min; iron surface= 62.42 cm?, agitation intensity= 300 s* and pH= 1. Estimated performance and confidence
interval at this point were 427.557 mg and +6.932 respectively.

Key words. Copper cementation, Iron, Kinetics, Experimental Design, Tagochi Method.
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tors | CuCo | P | *CuCon | Stirring *CuCon Iron Time Response
1 P .
treat nimg) | H PH Cp) stirring Surfac | (min) Cemented
ment Cu(mg)at 5
(o) i
86.1
98.35
93.45
138.6
184.8
429.8
348.6
183.4
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Factors Level; Level, L,-L,
CuCon Vo YAZ/9F4 VAY/9F4
PH VAA/PTY 141/0 VY —V/$Y0
Inter 1*2 YVV/AAY YV\/88Y YY/PV0
Stirring WYY YAY/OTY *O/FY0
Inter 1*4 14y/+ $Y 14Y/0AY —F/fV$
Iron VEV YEY/OFQ 40/FF4
Surface

Time YF4/£¥4 Veo —V4/80

DOF| Sum of Sgre, | Wanance F - Ratio PuseBum | Percent
Col# / Factor (f) () (V) (F) e F( %)
1CuCon 1 67454 634 67454 634 — G7454.634 SEE3
2PH 1 116293 116208 e 116258 A0t
SINTERCOLS 1 x 2 1 238007 o 11 — 2262007 1878
4 Stirring 1 2309 257 2300 557 — 2309857 2120
SINTERCOLE 1= 4 1 40045 40045 —— 40,045 034
& Iron Buwface 1 18221 393 zoroe) e e — 12221 362 15892
T Time 1 24045 236 MOAE236 ) e 24048, 234 200972

Total: 7 114656 456 100.00%
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DOF| Sum of Sgre, | Yanance F - Ratio Puge Sum | Percent
Col# / Factar (f) (%) (V) (F) (2" B(%)
1 CuCon 1 67454 634 67454 634 1684453 67414 529 58797
2PH 1 116293 116293 2004 76,253 a6
SINTERCOLS 1% 2 1 228007 2268007 56635 2237 962 1843
4 Stitring 1 2500 557 2309857 62675 2469 312 2154
SINTERCOLS 1% 4 () {40045 POOLED |(CL=*NC*)
& Iron Busface 1 18221 392 18221 302 455012 18181 345 15857
7 Time 1 24044 236 24046 236 600,474 2400619 20937

Total: 7 114656 455 100,00%:

Expression :
Wihere: Finl, n2) = 16 (Computed Waluae)

1nl =1 ErnrorDOF, ni=1
We = Error Variance = 40.04541
Me =

Confidence Level
Confidence Interval

[0,
+i- G032

[Factor DOF's Incladed it the Estitnate

Expected Results at Optitmam = 427 557 +-
CA20. 625, 434 4550

CI o= sgr. Boot(Fll.od) * We) S Hed

Effective Mumber of Replications = 1 33

=5]
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Expected Result At Optimum Condition .

| Column # /Factor Level Dagctiption Lewvel |Contribution

1 CuCon 7 2 91524
2 FH 1 1 3812
BINTERCOLS 1x 2 e 2 16837
4 Stirritng 300 2 17712
6 lrom Surface 624 2 41724
7 Time 5 1 54324
Total Cordsibution From All Factors. .. 232733

Cumrent Grand Average Of Pedformance... 194324

437 557

S s

wl;:»)Lf)\;.:u CSxw2 g’_{g}f L;L&bb BE) uﬁ))}} Q‘i‘ Zﬂ&ﬁ)ﬁbﬂk@w)éﬁ? C‘j;:‘:.wl Wj)bﬁil L;Lg.ﬁjiﬁ—“'/\\ 4.¢ (Slawe
DOm0 Sl ¢ oS el o8t (s

References

Biswas, A K. etal. ,1972- “Investment Of The Cementation Of Copper On Iron” , prc.Aust.inst.min.met , pp. (37-45).
Jacobi , J.S.,1963- “The Recovery Of Copper From Dilute” , Mining Engineerig Journal , pp.(56 - 62) .
Miller, J. & Becksted , W.,1973- “Surface Deposit Effect In The Kinetics Of Copper Cementation By Iron” , Metallurgical

Transactions , pp. (1967-1973) .

Schlitt, W.J. & Richrdsk.J.,1973- “Cemical Aspects Of Copper Cementation”, Sympesium Of Solution Mining, pp. (401-

421).

, Tadeusz Stefanowicz1997- “dohteM noitatnemeC eht yb yrevoceR reppoC” , Hydrometallurgy, pp. (69-90).

Ol Ol g5 S el o1 Ok 508315 (555 5 )| _owlils )8 (5 gl

*

Ol (015 e0dan 0dSKiils ¢ oS ool oils ale Cih guie **

*M.S Student, Mineral Processing Department, Amir Kabir University of Technology.
**Reader, Mineral Processing Department, Amir Kabir University of Technology.

~ T

OVe led onssily Jlw AL 5l




