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LEACHING OF COPPER FROM MATTE = LEACHES 3 AND ®

PREDICTED V&, MEASURED EXTRACTIONS
ﬂwtﬁﬁ*ﬁﬁ***ﬁﬁﬁ***ﬁﬁﬁkﬁ*ﬁkwﬁﬁ&*ﬁw&i

COMPONENT 1
TIME POTL MEAS cALC

6, UB&, 2590 L2291
15, 486, 3160 L3087
30, 4B4, L3670 L3590
60, 4B3, L4200 4207

120, 079, 4860 L4973
180, 478, 9250 L5480
240, 476, 5600 L5855
360w q.’}a .6300 06385

b, 582, L4480 L4674
{5, S73., 5620 ,5880
30, 564, 6960 L6688
60, 558, 7320 L7510

120, 550, 8380 ,8267
lSG, Sn7p '6980 086&0
240, S46, 9190 ,B924
3009 5“”4. lqe"oo ,9119
60, S44, 9600 ,9267
430, 543, L9670 ,9384

SuM OF SGUARED ERRORS = 1,0E=02

RATE CONSTANT VALUES ¢
ﬁtk*k*ﬁﬂﬂ**twt****ktwﬂ

17ST CONSTANT 2'ND CONSTANT
ALLOY I 2,048E~08 00000
TROILITE ¢ 1.030E~15 . 02700
CU,FE=5 1§ S5.575E~08 ,00000
i g g e e = . —
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LEACHING OF COPPER FROM MATYE = LEACH 7 = REDOX POTENTIAL

PREDICTED V6, MEASURED EXTRACTIONS
aﬂw*ﬁuu*ﬁw*«wﬁﬁ**a***a*aw#*a&s*ﬂ**

COMPONENT 1§
TIME POTL MEAS CALC

b, 587, <4360 L4374
16, 576, 2360 L5339
30, 568, 6040 ,6018

60, 560, 6700 L6756
120, 556, 7490 7504
182, 552. 8000 L7945
240, 552, 8150 ,8235
300, 548, o8440 ,A460
5609 5“70 08650 06636
420, S4b6, .B8TO0 L8782

SUM OF SQUARED ERRORS = 2,3E=04

RATE CONSTANT VALUES ¢
BHRRRARRAR AT RN R AT R &

1tST CONSTANT 2YND CONSTANT
ALLOY 3 3,241E~08 200000
TROILITE 3 So466E=10b ,02700
CU,FE=S 3 1,796£=07 ,00000
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LEACHING OF COPPER FROM MATYE « LEACH 7 «MATTE POTENTIAL

PREGCICTED VS8, MEASURED EXTRACTIONS
HERAR AN R R AN A B AR A YA AN R YOI RAR R

CUMPONENT 1
TIME POTL MEAS CALC

6o 447, L4360 L3848
16, 450, <5360 L4643
30, 454, 6040 L5434
60, 457, L0700 6461

120, 471, L7490 7946
182, 464, L8000 ,B159
240, 455, L8150 8535
300, 446, L8440 ,B82}
360, 436, BB50 L9041
420, 434, ,8870 9214

SUM. OF SQUARED ERRORS = f148E~D2

RATE CONSTANT VALUES
AARARA AT ARG AT R Rk

1°ST CONSTANT 2'ND CONSTANT
ALLOY : 3,988E=08 00000
TROILITE § 2,654E=09 00000

CUsFE=S 3 4,545E~Q6 «00000
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LEACHING OF COPPER FROM MATTE « LEACH 8 = REDOX POTENTIAL

PREDICTED VS, @EASURED EXTYRACTIONS
ﬁkﬂwttﬁﬂ*ﬁﬁtﬁ****ﬁﬁwwkt**ﬂ**ﬁwtﬁm*

COMPONENT 1
TIME POTL MEAS CAaLC

6, 579, «3870 L3791
15, 571, %4780 L4758
60, 556, 6190 ,6414

{20, 550, 6990 L7233
i8o, Si46, 0754;0 .7693
240, 544, 7990 ,8003
350, 540, L8750 ,8418
420 4 538, 8910 ,8567

SUM OF SGUARED ERRORS = 3.7E=03

RATE CONSTANT VALUES 3
RARNRARRAAARRRKE AR KRR N

4 78T CONSTANT 2¢ND CONSTANT
ALLOY : %,089E~08 00000
TROILITE & 5,555E~16 02700
CU,FE=S 1§ 1,079E=07 ,00000
- Tos




LEACHING OF COPPER FROM MATTE = LEACH 8 =« MATTE POTENTIAL

PREDICTED VS, MEASURED EXTRACTIONS
AR AR RARA A A TR AR AR R AR A G T A AR

-

COMPONENT 1
TIME POTL HMEAS caLc

6o 497, L3870 ,3816
15, 496, L4780 L4510
30, 493, L9960 L5333
60, 487. 6190 L6300

120, 475, <0990 L7271
180, 463, <7540 L7790
240, 454, L7990 L8117
3560, 441, L8750 L8530
420, 438, JB910 ,8877

SUM OF SQUARED ERRORS = 4.0E=~03

RATE CONSTANT VALUES 3
RARERNAARAARRARR T AN RN R

1787 CONSTANT 2'ND CONSTANT
ALLOY & 3.381E~08 .00000
TRQILITE P b.U4T9E-L2 ,01200
CU,FE=S ¢ 5,701E-06 «00000

i, S st o whopit T WA B8NP Wt e b SRANS ALY T T e
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LEACHING OF COPPER FROM MATTE = LEACH 8 = RESIDUE POTENTIAL

PREDICTED vS, MEASURED EXTRACTIONS
HA RN ERR AR AR ER AR AR AR R AN RN AR R W

COMPONENT 1
TIME POTL MEAS CALC

be 498, ,3870 ,3897
15, 493, L4780 L4655
30, 478, 9560 ,5482
60, 458, 6190 L6358

120, 436, L5990 7222
180, 424, L7540 L7714
240, 417. 7990 ,8036
360, 409, L8750 ,B474
QEQ, 407@ 05910 .8630

“ §UM OF SQUARED ERRORS = 2,9Ew03

RATE CONSTANT VALUES 3
BARAEEARK AR AR TN E RS &Aoo

175T CONSTANT 2'ND CONSTANT
ALLOY ? 3.211Ee08 «00000
TROILITE ¢ 3,353E=11 « 00900
CUyFE=S : S,T01E=06 +00000

250
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LEACHING UF COPPER FROM MATTE = LEACH 9

PREDICTED VS, MEASURED EXTRACTIONS
AAAAKEREARRRAAARA K AR R AR KRR R AR RN

TIME

12,

63,
122,
180,
240,
307,
3630

POTL

593,
581,
571,
566,
563,
5@10
559,

COMPONENT 1
MEAS CALC

QEZIO .1955
bE2620 ,2509
.3000 3072
03980 L3676
J4020 L4078
4330 L4385
L4580 L4650

§UM OF SQUARED ERRORS =

RATE CONSTANT VALUES 3
AARARERARNBRARKE R ARk

ALLOY
TROILIT
CU’FE'S

10

E

. 88 &e

87 CONSTANT

2-&55&-09
4,112E=17
1,189E=13

1&7E“03

2°ND CONSTANT

00000
+ 03020
200000

251
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LEACHING OF COPPER FROM MATTE - LEACH 10

PRED ICTED VS, MEASURED EXTRACTIONS
hiﬁﬁﬁ*k***ﬁﬁt*&ﬁtﬁﬁwﬁﬁw*kﬁkﬁkw*ﬁﬁw

TIME

6,
15,
31,
51

119,

173,

242

305.

380,

POTL

644,
620,
600,
580,
571,
566,
565,
563,
562,

COMPONENT 1

MEAS

. 1330
1460
LA610
1670
,2000
<2070
L2170
2120
2140

CALC

«0745
,1090
-1378
1632
1910
22097
2296
92@54
«2b18

RATE CONSTANT VALUES ¢
AERAREKRAARRARRT AR LA RR

ALLOY
TROILIT
CU,FE=S

1487 CONSTANT

¢

e e s

105£7Em13
i-&95E°18

ey D

gnSﬁ“OS

2'ND CONSTANT
100000
003290
+00000

g - Wby A,
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LEACHING OF COPPER FROM MATTE = LEACH 11

PREDICTED V8, MEASURED EXTRACTIONS
ﬁ**ﬂna*'kt*tﬁ*#**ﬂﬁ*ﬁ*t**&ﬁ#*t*#ﬁ*ﬁ

COMPONENT 1
TIME POTL MEAS cALC

15, 598, 1650 1214
309 5769 03750 01561
60, 555, .2030 L1864
120, 540, o.22830 ,2162
180, 535, L2400 ,2358
240, 542, 2490 L2517
300, 534, 02‘380 c2655
362, 530, 2530 .2785
440, 529, 02600 2932

SyM OF SQUARED ERRORS = 4,4E~03

RATE L OMSTANT VALUES @
&wasma»wﬁ**wtﬁwt&*wtw*

1757 CONSTANT 2°'ND CONSTANT
ALLOY : 2.323E=10 ,06000
TRﬂILITE 1 §5,.394E~18 « 03260
CU;FE=3 1 6. U4bbE"1B 00000

Y
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LEACHING OF COBALT FROM MATTE = LEACHES 3y 6 AND b

PREDICYED ¥S. MEASURED EXTRACTIONS
awaﬁttﬁaﬁmﬁﬁwﬂt*t*wwﬁ**ﬁﬁ*wwiﬁﬁ*ﬁﬂ

COMPONENT 1
TIME POTL MEAS cCaLcC

6, 486, L1180 ,1082
15, 486, L8380 ,2208
30, 484, 3430 L3437
60. 483, 4720 L8832

120, 479. +5770 ,6075
180, 4718, o6090 L6668
2“0; a.’bo 569?0 97037
360, 4T3, 7620 L7482
15@ 516. 52550 92526
60, 511, 9420 ,5560
129. 506, L6930 ,6982
180. 5050 57“10 e7451
240, S04, L7890 L7799
300, 503, .Bi30 ,B8030
360, S03, <8370 L8202
QEOQ 5020 '8'610 08338

6, 5534 9258@ e 8962
150 57 30 0“‘!10 ,GQEO
30, 564, ,5940 ,5822
60, 558, 7190 7215

120, 550, L5290 L8241

180, 547, <B8O0 L8635

240, 546, L8660 ,BB42

200, 544, ,8880 ,B8963

3(60 ° S““ » a9320 ,QOQQ :

420, 543, 59460 ,9094 \

sUM OF SGUARED ERRORS = 8,1E=~03

RATE CONSTANT VALUES 3
ARARARREHERABARB XL AR &R

1'ST CONSTANT 2¢ND CONSTANT
ALLOY $ 1,951E=08 ,00000
TROILITE 3 7,551Ew16 02350

e a Skmns | e SRS W 5 Dbt SRS 258
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LEACHING OF COBALT FROM MATTE = LEACH 7 =REDOX POTENTIAL

e o+ Pmmb——— - S S ot 19 7

PREDICTED VS. MEASURED EXTRACTIONS
w&ﬁkﬁ*wﬂtkﬁﬂ*#*ﬁﬁ*ﬁtwﬁ*t**ﬁ**ktw*ﬁ

TIME

i6,
30,
60,
120,
1ée,
240

420,

POTL

587,
576,
568,
560,

552,
552«
548,
5464

COMPONENT

MEAS

e2360
29260
09270

1340

o 1610
s 7850
28160
+8320
L8630

CALC

.2268
aﬂOﬁE
5303
oh a 40
« 7268
eT8661
71904
+B8089

15233

SUM OF SOUARED ERRORS =

RATE CONSTANT VALUES

&
*

AAERRAERARRARACE RN AR AW

ALLOY

19ST CONSTANT

’ % 3,803Ew=08
TROILITE ¢ 2.380E=16

1,5E~03

2°ND CONSTANT

+00000
02350
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LEACHING OF COBALT FROM MATTE = LEACH 7 eMATTE POTENTIAL

PREDICTED VS8, MEASURED EXTRACTIONS
AR RRA R AR A R R S A RN R ARW R ARG A RR

COMPONENT 3
TINME POTL  MEAS  CALC

6. 447, .2360 s 2373
16, 450, L9080 ,4101%
30, 454, ,5260 L5206
60, 457, 6270 6259

120 Q?lo .71@0 .1150
182,  466. 7610 L7635
2“00 455. 97550 o 1940
300, 446, (8160 8170
160, 436, .B320 8347
420, 434, L8630 ,B488

SUM OF SQUARED ERRORS = I, L4E=04

RATE CONSTANT VALUES 3
RERARRRARARSRRIIRRA KNS

175T CONSTANT 2ND CONSTANT
ALLOY % 5,914E=08 200000
TROILITE 3 3,300E=10 00000
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LEACHING OF COBALT FROM MATTE = LEACH 8 »REDOX POTENTIAL

PREDICTED VS, MEASURED EXTRACTIONS
R RERAARA R BT A AN R AR AR SRR R R RK

COMPONENT 1§
T IME ROTL MEAS CALC

E)p 579.3\ Qaqso 08639
15, ST1, L4280 ,4348
30, 563, 04D0 L5650
60, §5b, +b5A50 , 640

1200 $SD° 7&20 9?266
180, S4e, L7790 7719
240, 544, 48000 ,7960
300, 543, .BO70  .B14D
360, S4D, B490  ,8280
420, 538, 8700 8392

guM OF SGUARED ERRORS = 3,7E=0%

RATE CONSTANT VALUES ¢
ﬂ**&ﬁﬁwﬂ*ﬂ&*****#*ﬂ*ﬂ*

11T CONSTANT 2'ND CONSTANT
ALLOY ! S,069E=08 00000
TROILITE 8 2.,876E=16 02350

Saat i Bl ey S i e A S

o S AP Bl T S TR 3, 2

-
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LEACHING OF COBALT FROM MATTE = LEACH & »REDOX POTENTIAL

PREDICTED vS, MEASURED EXTRACTIONS
w*aawh*a**aa&tﬁa*&ﬁﬁé*ﬁta*wﬁa*waa*

COMPONENT 1
TIME POTL MEAS CAaLC

b, 579, #2950 L2639
15, 571, L4280 4348
30, 563, .9400 5650
60, 556. .&450 aé&ﬂo

120, 550, 7820 L7365
180, 546, <1190 7719
aa@a 5““; 16000 37960
300, 543, (8070 L8140
360, 540, 48490 (B280
420, 538, ,8700 ,8392

8UM OF SGUARED ERRORS = 3,7E=03

RATE CONSTANT VALUES ¢
FERkARRAAAR A RRRRAR R R bR

1°5T CONSTANT 2°ND CONSTANT
ALLOY 1 5,069E-08 «00000
TROILITE t 2,876E=16 « 02350
R 757 - :
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LEACHING OF COBALT FROM MATTE « LEACH 8 = MATTE POTENTIAL -

PREDICTED V8, MEASURED EXTRACTIONS
AR ARRR R AT R RA R R A kAR R RS R TR

COMPONENT 1
TIME POTL MEAS CALC

6 497, 2950 2828
15, 496, L4280 L4409
30. QQS. e5‘400 .5473
60, 487, 6450 L6406

120, 479, L7220 ,7242
180, 463, L7790 L7710
240, 4s4, L8000 8021
300, 450, <8070 8246
420, 438, 8700 ,BS55

SUM OF SQUARED ERRORS = 1.,0E=03

RATE CONSTANT VALUES ¢
RN ERRRAERRA R TR TR

1¢ST CONSTANT 2'ND CONSTANT
ALLOY 3 8,140E=08 ,00000
TROILITE § §,405E=10 00000

- - R A el e e g wh e
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LEACHING OF COBALT FROM MATTE @ LEACH 8 » RESIDUE POTENTIAL

i ) ’ o
e PREDICTED V8, MEASURED EXTRACTIONS
awéawaaaawaawwﬁﬁaa*awaaﬁﬁwmaaaawwa

COMPONENT 1
TIME  POTL  MEAS  CALC

6, 498, 2950 ,2828

15, 893, 4280 ,4409

. 30, u78, 5400 ;5473

p 50, 455, 6850 ;6406
- 120, 436, o7220 ;7242
180, Q&Ej@. 07/7:9’0 e7710

240, A17. 8000 8021

200, 413, 8070 ;8246

160, 409, 58490 ,8419

020, 407, 8700 ;8555

SUM OF SQUARED ERRORS = } o 0E=C3

RATE CONSYANT V#LUES 3
AebanaRARERAR RN RR uda

1987 GCONSTANT 2'ND CONSTANT
ALLOY ! 6,140E=08 $00000
TROILITE ¢t 1,805E«10 200000
i -
(Y ‘
i ‘ S - e S
! . . ..258-(&) e - e R Rl i N
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LEACHING OF COBALT FROM MATTE = LEACH ®

PREDIGTED VSo MEASURED EXYRACTIONS
ﬁitﬁ***ﬂﬁ**ﬂ***ﬁﬁ***t&wk*iw*tiwﬁiw

COMPONENT 1
TIME  POTL  MEAS  CALC

12, 593, LU590 L0779
30, 581, 1470 L1494
63. 571, 8350 ,2455
122, Sbbu 93660 e 3624
180, 563%, 0“500 +H408
2“0@ 561. ﬂsoao .QQ?&
307, 560, +9530 L5475
3&8. 559., 55730 05509

SUM OF SQUARED ERRORS = 6.9E=04

RATE CONSTANT VALUES 3
AR HRERR AT HEN RN D

1¢ST CUNSTANT 2°ND CONSTANT
ALLOY 3 #,050E«09 »00000
TROILITE & 7,142E-18 £ 02620

e S LS ol sl - o mermae LT
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LEACHING OF COBALT FROW™ MATTE = LE~CH 10

PREDICTED VS, MEASURED EXTRACTIONS
ttﬁt#&#*ﬁ*ﬂﬁ***ﬁaﬁ&t&&ﬁ**&ﬁkmﬁﬁ**k

COMPONENT 1§
TIME POTL MEAS CALC

b, 640, L0000 L0065
15, 620, 0040 L0114
31, 600, 0060 L0175
6l 580, 0260 0259

119, 571, o,0440 L0396
173, 566 0610 L0512

-2 - 565, LU730 0654

309, 563, 0690 L0777
380, 562, 40910 40918

SUM OF SQUARED ERRORS = 4,8E=04

RATE CONSTANT VALUES 3
ﬁwﬁik*ﬁﬁﬁi@x*tﬁ*k&ﬁ**g

1957 CONSTANT 2'ND CONSTANT
ALLOY 3 1.656E=10 400000
TROILITE @ 1.836Ew19 02860

o s —— 3
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LEACHING OF COBALT FROM MATTE = LEACH 11

PREDICTED VS, MEASURED EXTRACTIONS
AEHREARNRRARERAN R AR AN A AT AR RA AR AR

COMPONENT 1§
TIME POTL MEAS CALC

30, 576, (0080 L0175
60, 555, L0170 L0286
120, 540, L0370 L0477
180, 535, <0730 ,0650
240, 532, L0900 0812
300, 531, 13130 L0965
3826 5300 91030 0111“
49, 529, 1220 ,1292

SUM OF SQUARED ERRORS = 1,1E=03

RATE CONSTANT VALUES
ww*%k***‘ﬁiﬁﬁ«ﬁ-ﬁ**ﬁw'ﬁrﬁiit

1737 CONSTANT 2'ND CONSTANT
ALLOY : 2,889E=10 00000
TROILITE & 3.515€=19 02830

L ke
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LEACHING OF IRUN FROM MATTE = LEACHES 3 T0 6

PREDICTED VS. MEASURED EXTRACTIONS
AERARARKTAREARR KA R KRR KRR AR AR AR

-

COMPONENT 1
TIME POTL MEAS CALC

30, 484, L1220 L1651
60, 483, L2160 ,2597
120, 419, 3720 L3840
180, 478, JH6TO L4630
240, 476, <9530 L5192
360. “73‘ 36200 .5"949

6. 517, <0780 L0696
15, 516, L1330 1464
30, 5i4, L2230 ,2400
{29, 506, L9240 L5120
240, S04, 6330 L6274
300. 503, L,6910 6664
36 0 ? 503 ¢ # 720 0 o5 972
420, 502, L7440 L7220

6, 551. L1380 ,1078
15, 545, L2350 2201
30, 41, 3340 L3409
60/' 537 1Y !uﬁao u“? 53
120. 5330 QS"aQ .605’0
180, 530, #5390 L6740
249, 528, 45910 L7192
300; 5271» . 07870 n?Si&

ba 582, 2820 ,2370
15, 573, 3900 ,3657
30, 564, L4810 4785
60, 558, 5730 L5906
1300 550. '6830 96939
180' 5“70 07460 '7‘;79
240, 546, L7820 ,7832
500, 544, L8210 ,8083
420, 544, L8570 L8413

SUM OF SQUARED ERRORS = 1.7E=02

RATE CONSTAMT VALUES @
B R KRR RHRRE AR KRR R KA

1*ST CONSTANT 2¢ND CONSTANT
ALLOY P 1L B35E=06 00000
TROILITE ¢ 3.B65E=12 01900
CU,FE=S ¢ 1.829E-08 00000
YY) "
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LEACHING OF IRON FROM MATTE = LEACH 7 « REDOX POTENTIAL

PREDICTED VS, MEASURED EXTRACTIONS
ﬁﬁwﬁwﬁatwgwaﬁ**ﬂ*ﬁ*h**www*w#ﬂ*kwaﬁ

™

COMPONENT 1
TIME POTL MEAS CALC

6, 587, 2070 L1827
16, 576, +3140 2984
30, 568, +3960 L3915
60, 560, 4940 L4996

120, 556, 25940 6096
182, 558. 6620 L6738
240, 552, <6980 L7145
300, 548, L7390 7452
360, 547, 71760 #7685
420, 546, 8030 L7871

SUM OF SGUARED ERRORS =  1,9E=03

RATE CONSTANT VALUES 3
ﬁikh#k**i*ﬁ*&***m*#**%

1¢ST CONSTANT 2'ND CONSTANT
ALLOY i £,900E-05 . 00000
TROILITE & 2.290E~12 01900
CU;FE=S ¢ 5,760E~08 «00000

R e R A —————— 7§ oA - - .- « o
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LEACHING OF IRUN FROM MATTE = LEACH 7 = MATTE POTENTIAL

PREDICTED VS, MEASURED EXTRACTIONS
#ﬁﬁ‘ﬁflk*ﬂ’*iﬁ**ﬁﬁ_ﬂ*wWﬁ****i*i**ﬁﬁﬂ*w

COMPONENT 1
TIME  POTL  MEAS  CALC

be 447, ,2070 ,1109
16, 450, L3140 ,2261
30, 454, 3960 L3379
600 “570 eagao c4815

120, 471, ,5940 ,6230
182, 4bb, 6620 ,7005
240, 455, 6980 L7471
300, 446, T390 L7810
360, 236, 7760 L8060
‘420. 434. oaOBO .8250

SUM OF SOUARED ERRORS =  2,8E=02

E . 1
RATE CONSTANT VALUES 3
wﬁ&ﬁ#ﬁaﬁ*ﬁﬁ**w*ﬁﬁﬂ***w
1¢ST CONSTANT 3¢ND CONSTANT
: 3,569E=06 200000
I 1.180E=07 -09000
T 1,491E=06 ,00000

e b de o -~
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LEACHING OF IRON FROM MATTE = LEACH 8 = REDOX POTENTIAL .

PREDICTED VS. MEASURED EXTRACTIONS
R**wﬁﬁﬂ****k**ﬁ*ﬁﬁﬂﬁﬁ*&wtﬁ***kt**k

COMPONENT 1
T IME POTL MEAS CALC

6, 579, o2850 ,1745
15, 571, o3850 2897
30, G963, 4120 ,3997
60, 956, 4920 L5147

120, 550, 5950 6265

180, 546, L5550 6877 o

240, 544 o 7110 o 1284 ‘ T

300, 543, IS0 L7583 | Lo

360, 540, L7950 ,7807

Q‘a‘r (] 538 L] 08090 [ 7 98’2

SUM OF SQUARED ERRORS =  6,5E=03

RATE CONSTANT VALUES 3
SRR R R KRR T WA Aok

1'$} CONCTANT 2VND CONSTANT
2., T65E=06 + 00000

TROILITE ¢ 2.803E=12 .01900
CUFE=S 3 3.53%E-08 200000

© e . P PRa—on o N ‘ e
— R s
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LEACHING OF IRUN FROM MATTE = LEACH 8 » MATTE POTENMTIAL

PREDICTED VS, MEASURED EXTRACTIONS
ﬁ****wwﬂﬁk*tﬁ****k*t**t**w*k**t*k&

COMPONENT 1
YIME  POTL  MEAS  CALC

6. 497, +2850 L1400
15, 496, +3850 L2717
30, “93' 0“120 .‘1053
60, 487, 4920 5375 ’
120, 475, +5950 L6479
180, 463, 6650 L6990
240, 454, L7110 7288
300, 450, <7960 L7498
360, W41, L7930 L7649
420 438, 8090 L7765

SUM OF SGUARED ERRORS =  1,8E=02

RATE CONSTANT VALUES 3
ARARARRARAR AR TR A R

1¢5T CONSTANT 27ND CONSTANT
ALLOY $ 2,990E=GS » 00000
TROILITE ¢ {,129E~12 +02400
CULFE=S 3 1.,870E=06 «00000
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LEAC 1iNG OF 1RUN FROM MATTE = LEACH 8 =« RESIDUE POTENTIAL

PREDICTED VS, MEASURED EXTRACTIONS
wmnimmwmnxumaaw**w*wwﬁwwwa*wnwkw

COMPONENT 1
TIME POTL MEAS cAaLC

6o 498, o8250 L1548
15, 493, L3250 ,2950
30, 4718, 0120 4227
60, @55, 4920 5365

120, 436, L5950 ,6338
180, 424, .6650 L6849
240, 417, L7110 L7186
300, 413, 1560 L7436
350, an9, L7930 7631
QBOQ ‘5070 06090 07789

SUM OF SQUARED ERRORS = 1.2E=02

RATE CONSTANT VALUES @
FARKAARRNARRARETAT R AH

187 CONSTANT 2¢ND CONSTANT
ALLOY 8 2,8TUE=06 200000
TROILITE & 2.384E~10 . .01350
CU,FE=S 1 1.BTUE=06 .00000

L e red W MO TS, ppabion 00 0n - o om e e
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LEACHING OF IRUN FROM MATTE « LEACH 9

PREDICTED V8, MEASURED EXTRACTIONS
aa*aw*w&w*wu*aaﬁ&waaaﬁﬁwww#ﬁw&&aa&

COMPONENT 1
TIME POTL HEAS CALC

12, 593, 1560 ,0894
300 S&Iw 9??30 91Q99
63, 5710 .52330 2267
122, 5bb, 3470 3198
180, 563, .3800 ,3838
240, Sb1, 4080 433}
307, 560, 4340 L4762
368, 559, L4430 L5081

SUM OF SQUARED ERRORS =  2,1E=02

RATE CONSTANT VALUES 3
ﬁ*w&a**ﬁgmaﬁw*wtw*w***

1787 CONSTANT 2¢ND CONSTANT
ALLOY t 2.377E=07 «00000
TROILITE § 1,322E=13 202120
CU,FE=S § 3,900E=14 ,00000

L e e e
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-

LEACHING OF IRON FROM MATTE = LEACH ¢

PREDICTED vS, MEASURED EXTRACTIONS
AR R R R AR AT AN AR R R AR AR ARG R RN

COMPONENT
TIME POTL MEAS CALC

6., 640, ,L,0000 0161
19, 620, L0070 ,o0285
31, 6U0, L0370 L0424
61, 980, L0770 ,0591

119, 571, L1080 ,082%
173, 566, L1140 ,1005
242, 9565, L1280 1219
305, 563, L1300 L1393
380, 562, L1390 L1590

SUM OF SQUARED ERRORS = 24UE=03

RATE CONSTANT VALUES
Hakkgheh ket Gk Ak e

17ST CONSTANT 2'ND CONSTANT
ALLOY t 1.719E%08 200000
TROILITE % 6.¥65E~15 02310
CULFE~S & 5,560E=19 00000
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o L

o g e, s o -t

LEACHING OF IRON FROM MATTE = LEACH 11

PREDICTED VS, MEASURED EXTRACTIONS
wat***waﬁ*t*w**t*aa*w&*ﬁwtwwaaﬁ*a*

COMPONENT 1
TIME  POTL  MEAS  CALC

15, 598, L0010 L0377

30, S57be 0290 .0S66

60, 555, +06%3 L0798

120¢ SQOa 9!?50 01102

180, 535, 1510 L1341

' aQOO 5320 ox?lo 01550
. 300, 531. 1840 ,1743
362, 530, L1930 .1928

440, 529, 51970 L2146

SUM OF SQUARED ERRORS =  3,5E<03

RATE CONSTANT VALUES 3
SRERAAARAKRA G RARRAN G RAR

1¢ST CONSTANT 2'ND CONSTANT
ALLOY : 2,0796-08 00000
TROILITE t 1,830E=14 02290
CU,FE=S & 2,iZiE=18 200000

- —e i ——— fvgen e vomss [y v
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aa il

PPRRaN 4

R

’CEACHINGLUF NIUNEL FROM MATTE thEAEH'Q (X20.60

-

S
EXTALL

oY)

to

PREDICTED V8, MEASURED EXTRACTIONS
ataaaa*tatﬁwaat*ﬁﬁw**aﬁi*w*wﬁ**ata

COMPONENT 1
TiIME POTL MEAS CAL=

12 593, 3170 L1016

* . o~

1)

4
Ty

=

13

"
3 :
.’!

.

P

¢
L—-M‘ .

.
'

3
N
e
.
i

e

30, 5681, e2160 L2067
63, S5Tl. 3360 ,3375
122, S6b, U660 L4785
180, 9563, 5600 L5630
200, 561, 06230 6213
307, 560, 6660 L6666
368, 559, 7010 ,6965

SUM OF SOUARED ERRORS = 5.1E=04

RATE CONSTANT VALUES 3
tf&**ﬁ*ﬁﬁ*ﬁﬁﬁ*ﬁ*ﬁﬁﬁwﬁ*

41987 CONSTANY 2'ND CONSTANT

ALLOY & B.205E=08 200000
TROILITE 8 2.084E=15 102120
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)
(:; © LEACHING OF NICKEL FROM MATTE = LEACH 9 (%=0,50 i EX ALLOY)
PREDICTED VS, MEASURED EXTRACTIONS
w&tﬂﬂﬁ&ﬁ*w*ﬁﬁ*w***ﬁﬁﬂ#**ﬁ**éﬁwﬁWﬁ*
COMPONENT 1
TIME POTL MEAS caLC
12, 593, 1170 L1042
30, 581, 2160 L2084
63, - 571, 3360 ,3368
122. 5660 a4660 0477!
180, 563, L9600 ,5624
2404 S61, +6230 H213
3.070 s‘boo .6660 9‘5&75
3680 ‘559. 07010 .6961
SUM OF SGUARED ERRORS = 3,8E=04
RATE CONSTANT VALUES 3
HRERANNAFRZNENDRAF R ARK
18T CONSTANT 2'ND CONSTANT
ALLOY t 3,563E=08 400000
TROILITE & 1.,958E=15 02120
) i,
|
| oy .
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O

(o LEACHING OF WICKEL FROM MATTE = LEACH 9 (X=0,40 5 EX ALLOY)

PREDICTED VS, MEASURED EXTRACTIONS
AR RAA R RAARRERR R AR AR R RN AR R A RK KR

COMPONENT 1
TIME PUTL MEAS caLc

12, 593, L1170 1071
34, 581, L2160 ,209%
63, 571, 3360 ,3353%
122, 566, L4660 4762
180, 563, o9600 ,5621 i
240, 561, ,6230 ,6222
307, 560, 26660 L6684
368- 559:; 97010 .6'954

SUM OF SQUARED ERRORS = 2¢9E=04

RATE CONSYANT VALUES 3
ARBARX AR EXARTARNTRLE Ak kR

1'ST CONSTANY 2'ND CONSTANT
ALLOY : 1.,53UE=08 200000
TROILITE ¢ 1,882E+15 02120
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LEACHING OF -iCKEL FROM MATTE « LEACH 9 (%x=0,30 ¢ EX ALLOY)

PREDICTED V5, MEASURED EXTRAC/IONS
AR ARG R R AT RETAA AR AR R R AN AR R A Nk

COMPONENT 1
TIME POTL MEAS CALC

12, 593, L1170 L1099
30, 581, ,2l60 2113
63, 871, 3360 L3342
1329 556- .4550 n&T“b
180, 563, .5600 ,5607
el o 561 e +6230 262480
30 7 1] 560 " . 666 0 &66 8 i
368, 559, .7010 .6955

SUM OF SQUARED ERRORS = 1.9E=04

RATE CONSTANT VALUES 3
ARREHREFREARAKRERA KAk

LST CONSTANT 2'ND CONSTANT
ALLOY 1 6,611E=09 00000
TROILITE ¢ 1.813E+15 02120
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P e uniad

LEACHING OF NICKEL FROM MATTE = LEACH 9 (X=0,20 & EX

PREDIC%ED V5, MEASURED EXTRACTIONS
Q*w**ﬁﬁ*ﬁ##ﬁﬂ#ﬁﬁ*ﬁw&t*******ﬂ*kﬁ**

COMPORENT §
TIME POTL MEAS CALC

12, 593, 1170 L1134
30, 531, Bag&o 2189
b3, 571, .3360 3325
1220 566, 04660 BT26
180,  563. .5600 ,5592
260, 561, 6230 6262
307, 560, .6660 L6678
368. 559, ef\llg 96960

SUM DF SBUAREB ERRCRS = 1.,2E=04

RATE CONSTANT VALUES s
ﬁﬁﬁﬁﬁﬁ**ﬁ*&ﬁ**ﬁﬁw**ﬁ**

i'ST CONSTANT 2°ND CONSTANT

ALLOY t 2,858E-09 00000
TROILITE 3 1. T38E15 ,02120

3

o

LLoY)




~. LEACHING OF NICKEL FROM MATTE = LEACH 9 (x20.10 3 EX ALLOY)

PREDICTED VS, MEASURED EXTRACTIONS
;wa&aﬁwsaktkittﬂW*ﬁwtatﬁﬁi#w*tﬁttt*

COMPONENT

MEAS CALC

3170 L1152
2le0 L2151

éuﬁ OF SBUARED ERRORS =  1,3E=04

RATE CONSTANT VALWES 3
ERREERRRD R ERAREENATRR

1757 CONSTANT 2*ND CONSTANT

TROILITE & 1.,666E=15 202120




PRpS—— — .- USSP

LEACHING OF NICKEL FROM MATTE = LEACH 9 (X¥=0,05 & EX ALLOY)

PREDICTED VS, MEASURED EXTRACTIAONS
bttt*#w*ﬁ***awﬁ*ﬁ*&t&ﬁ&ﬁw&**w**k*&

COMPONENT 1}
TIME POTL MEAS CALC

12, 593, 1170 L1161
83, 571- 03360 3290
122, 566, L4660 L4717
180, 5639 w5600 c5587
240, 561, 6230 6272
307, 560, .6660 .6696
3‘55 Py 559 @ ’0,57 030 S 6948

SUM OF SOUARED ERRORS = 1.9E=04

RATE CONSTANT VALUES @
AEERRRAARK AR ARTRE R E RN

£95T CONSTANT 2'ND CONSTANT
ALLOY T 8,174E=10 .00000
TROILITE 3 1,627E=15 ,02120
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NICKEL LEACHING = LEACHES 7 AND 8 (¥=2/3 EX ALLOY)

PREDLCTED VS. MEASURED EXTRACTIDNS
*ntnat*ﬁmwﬂw*w***kww****»wa*awaw*«

COMPONENT
TIME POTL MEAS CALC

6o 587, 3480 3438
16, 576 5320 L5361
30, 568, 45940 ,6353
60, 560, 7810 L7165

120, 556. L7960 L7850
182, 552, .8280 ,8253

240, 8440 8512
300, ,8630 L8706
360, L8750 .8854
420, L8910 ,8@73
6. L3349
30, $ 6236 .6214
60« 7100 L7019
120, 1670 ,7708

«B060 ,8108
-8270 a8379
8630 8562

5790 JB880
SUM OF SUWUARED ERRORS = 1 .,9E»03

RATE CONSTANY VALUES H
wawﬁw*w***w*ma**ﬁw*t*w

1957 CONSTANT 2¢ND CONSTANT
ALLOY 3 1,737E=06 , 00600
TROILITE & 3,783E~14 ,01900
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[j

NICKEL LEACHING = LEACHES 7 AND 8 (X=0.6 EX ALLOY)

PREDICTED VS, MEASURED EXTRACTIOMS
'kﬁ‘k*:Ww*ﬁﬁﬁ'ﬁ*ﬁ***ﬁ‘k*&gg*********t**

CUMPONENT 1

TIME POTL MEAS CaLcC

SUM OF SMUARED ERRORS =  1,8E=03

187 CONSTANT 2¢ND CONSTANT

s00000
2 01900
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NICKEL LEACHING = LEACHES 7 AND & (¥=0,5 EX ALLOY)
PREDICTED V8, MEASURED EXTRACTIONS
****ﬂ.***ﬂ*****W*tk*ﬁ*:ﬂ'*ﬂ******wWQl‘t*

COMPONENT 4

MEAS  CALC

540,
- 538,

e
o
@
)
” 4
.
L 4
14
.
°
°
»
®
L ~

SUM OF SQUARED ERRORS =z 1,7E=03

RATE CONSTANT VALUES 3
KAREREANRERRAREE R R RA e C A\

18T CONSTANT 2'ND CONSTANT

4 106E=07 ,00000

3. 716E«14 $01900

i
»
£
»
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PREDICTED V8, MEASURED EXTRACTIONS
EEAANE AR AR AR A RTR AR A e e R R R W

TIME

b,
l6.
30,
60,
120,
182,
240,
300,
360.
QEO.
6o
19,
30,
60,
120,
180,
240,
3000
360,
429,

POTL

587,
576.
568,
560,
556,
552,
552,
548,
547,
846,
579,
571,
553-
5560
550,
846,
544,
543,
540,
538,

COMPONENT 1

MEAS

0 3UBO
e D320
6340
s 1410
e 19690
28280
<8440
<8630
<875,
8910
23540
J4980
. 6230
7100
s1670
8080
«B270
08630
<9660
83790

CALC

3400
05365
6404
.7182
L7881
08245
8504
« 8699
BBUT
8966
3308
5121
+ 6266
« 71037
v 1699
8067
.8371
28574
«3730
28853

SUM OF SQUARED ERRORS =

RATE CONSTANT VALUES

.
.

*ﬂ***ﬁ*ﬂ*t*t****!kﬂ***

ALLOY

1*8T CONSTANT

TROILITE 3

4.105E°07
3-71bE“14

1¢7E°03

2°ND CONSTANT

«00000
01800

NICKEL LEACHING « LEACHES 7 AND B (X=0,5 EX ALLOY)
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NICKEL LEACHING « LEACHES 7 AND 8 (x%=0,4 EX ALLOY)

PREDICTEL vS, MEASURED EXTRACTIONS
AR AR R A R AN A T A A A AT AR AT AN AR AR R

COMPONENT 3
TIME POTL MEAS CALC

b, 587, L3480 L3378
16, 576, 5320 ,5372
30, 568, o06540 L6433
60, 560, L7410 L7186

1200 Ssbo 67()60 v7836
{82, 592, L6280 L8240
240, 552, L8440 L8500
200, 548, L8630 ,8695
360, 947, L8750 ,8843
420., Saao ,5@10 .3‘363

6. 579, 3340 ,3287
15, 5T1, L4980 ,%125
30. 5630 06230 ¢6296
60, 556, L7100 L7040

120, 850, L7670 L7694
180, 546, L8060 ,8093
240, 544, L8270 L8367
300, 543, 8630 8570
360, 5S40, L8660 L8726
480, 538, L8790 ,B849

SUM OF SQUARED ERRODRS = 1.7TE=D3

RATE GCUNSTANT VALUESR 3
AAEERAAR R AN RA TR ek

18T CONSTANT 2'ND CONSTANT
ALLOY H 1»7“1E”0? 000000
TROILITE ¢ 3,702E=14 +01900
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NICKEL LEACHING « LEACHES 7 AND 8 (X=0,3 EX ALLOY)

PREDICTED VS, MEASURED EXTRACTIONS
AR AT AR R AR AR AR R R A R AR A AR R A AR R R R

COMPONENT
TIME PUTL MEAS CALC

6, H87s 3480 L3367
16, 576, 9320 ,5371
30, 568, 65340 L6463
650, 560, 7410 ,7i82

120, 556, 7960 L7833
182, 552, 8280 L8237
240, 592, L8440 L8497
300, 548, 8630 ,8692
360, 547, .B750 L6841
420, H46, 8910 ,8960

6. 579, 3340 ,3276
15, 571, 4980 ,%130
30, 863, L6230 L6325
50, 556, L7100 ,7037

120, 550, 7670 7691
180, 546, L8060 ,8090
240, Su4, L8270 ,8364
300, 543, L8630 ,8568
360, 540, .8660 ,8723
4el, 538, L8790 ,B846

5UM OF SRUARED ERRQRS = 1,7E~03

RATE CUNSTANT VALUES
KAREKA AN AR A DA RN AN e R o

1787 CONSTANT 2 ND CONSTANT
ALLOY P 7.,423E-08 « 00000
TROILITE & 3,692E~14 201900

b ——— A N s, VL ke SO SRR 16 A i A Gty




S R Ghm————————

NICKEL LEACHING « LEACHES 7 aAND & {(Xx=0,2 EX ALLOY)

PREDICTED VS, MEASURED EXTRACTIONS
*a#kwtﬁ#*w*#*w*#**«&*ﬁ*aa*waﬂ***aﬁ

COMPONENT

TIiME POTL MEAS caLc

b S87, L3480 L3348
16, 576, ,5320 ,537a
30, 568, L6540 ,p502
60. 560, L7410 7178

120, 9556, .7960 ,7828
182. 552, ,8280 ,823%
240, 552, B440 L8493
300. 548, 8630 ,ge88
360, 547, L8750 .g@%7y
420, 546, L8910 .8957

6. S79,. .3340 3258
15, 571, L4980 5130
30, 563, L6230 .6365
60. 556, L7100 L7033

120, 550, L7670 ,7686
180,  S46, L8060 L8085
240, 544, L8270 .8360
300, 543, L8630 .p564
360, 540, .B660 L8710
420, 538, L8790 .884%

SUM OF SUUARED ERKORS = 1RE~03

RATE CUNSTANT VALUES
AXKKRARKA A RR AR TR kR

178T CONSTANT 2'ND CONSTANT
ALLOY : 3.1B7E~08 00000
TROILITE ¢ 3,678E~14 »01900

e T e ety v AR 4 e A b e At 7+ < oo wm o e m e
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NICKEL LEACHING = LEACHES 7 AND B (X=0.,1 EX ALLOY)

PREDICTED V3, MEASURED EXTRACTIONS
KRR RRTANRA R ART RN AN A AR AR R &

CUMPONENT 1
TIME POTL MEAS CALC

6o 587, 3480 ,3332
16. 57Tbe «2320 ,5389
30n Sbao 'bsao 25555
60, 560, o7a1A0 21172

120, 556 ¢ 1960 L7822
182, 552, 8280 ,8227
240, 952, 8440 L8487
300. 548, L8630 ,8&83
360, 547, «8750 L8832
420, 546, L8910 ,8952

6. 579, <3340 3242
15, 571, <4980 ,5134
30, 563, +6230 L8417
60, 556, L7100 ,7028

120, 550, <1670 L7680
180, S46, B060 ,8079
240, S44, L8270 L8354
300, 543, ,8630 ,8%58
360, 540, 8660 8714
420, 538, 48790 ,B8838

SUM OF SQUARED ERRORS =

RATE CONSTANT VALUES
RRARRARENRAGRARRRA AR k&

18T CONSTANT

ALLOY $ 1.372E«08
TROILITE 2 3.65YE-14

3;15”03

2'ND CONSTANT

200000
«0190¢0
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NICKEL LEACHING « LEACHES 7 AND B (X=0,1 EX ALLOY)

PREDICTED VS, MEABURED BYTRACTIONS
WARHKA R AR AR A AL TR AT R AR AR S AR RANR AN AR K

COMPONENT 1§
TIME POTL MEAS CALC

6. 587, <3480 L3332
16, 876, »5320 ,5389
30. 568, L6940 L6553
60, 860 7410 7172

120 556, 7960 ,78&22
182, 582, L8480 8227
240, 552, .B440 L8487
30013 EQS* yS“-"BQ §8633
560, 547, L8750 ,8832
q4go, 546, L8910 ,8952

&w CYQ» 033":‘(3 a3‘a‘32
159 571, 4930 ,5134
30, 563, L8230 L8417
&0, 556, L7104 ,7028

120, 550, <7870 L7680
180, 546, L8060 ,8079
249, 544, 8270 L8354
300, B43%, LB6FD  ,BSS58
360, 540, L8660 L8714
420, 538, 48790 ,8838

5UM OF SOUARED ERRORS = 2.1E»03

RATE CONSTANT VALUES :
S22 ERRE SR T NS

1787 CONSTANT 2'ND CONSTANT
ALLOY P 1,372E=08 200000
TROILITE 2 3,659E~14 201900
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NICKEL LEACHINEG = LEACHES 7 AND B (X&.,05 EX ALLOY)

PREDICTEL VS, MEASURED EXTRACTIONS
MARARARRA R AR A LA AR AR AR AR R ARRE R R

COMPONENT 1
TIME POTL MEAS CALC

6, 587, o3480 3329
16, 976, 3320 ,5400
30, 568, <6540 ,6578
60, 560, L7410 ,7169

120, 556, L7960 L7818
182, 552, ,8280 ,8223
240, 552, L8440 8484
300, 548, o8630 L8680
360, 547, L8750 ,8829
420, S46, L8910 ,89u9

6. 579, <3340 L3239
15, 571, L4980 ,5141
30, 563, 6230 L6442
&0, 556, L7100 ,7024

120, 550, L1670 L7676
180, 546, L8U60 LB0T7S
240, 544, L8270 8350
300, 543, L8630 8555
360, S40, L8660 ,8711
420, 538, L8790 L8835

SUM OF SQUARED ERRORS = 2,3E=03

RATE CONSTANT VALUES 3
ERARA N AL X I AR AN rr by

1787 CONSTANT 2'ND CONSTANT
ALLOY ! 9,029E«09 200000
TROILITE ¢ 3.647E=14 201900
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LEACHING OF COPPER FROM MATTE = LEACH 9 (X=0,5)

PREDICTED V8, MEASURED EXTRALTIONS
AN T AR RS AR R R A AW AR AR R AR AR R RS

TIME

12,
30,
653,
122,
180,
307,
368,

POTL

593,
581,
571g
Sb6,
563,
561,
5640,
559,

COMPUNENT
MEAS CALC

2310 L1955
2620 2509
23000 ,3p72
03550 53&76
4020 L4078
4330  a385%
v4380 L4650
»4810 L4845

SuUM OF SQUARED ERRQORS =

RATE CONSTANT VALUES 2
RAERRAANARNERAAG AR NS Noy

ALLOY

TROILITE

CU,FE=S

lf

ST CONSTANT

295555"09
“ciiBE“”i?
Beégbg”lq

1,7€=03

2°ND CONSTANT

00000
203020
00000
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LEACHING OF COPPER FROM MATTE = LEACH 9 (X=0,2%)

PREDICTED VS, MEASURED EXTRACTIONS
AR AR R RE R AR A RN AR A A R AR R R R AR R R E R &

COMPONEMT
TIME POTL MEAS CaLC

12, 593, 2310 L1954
30, 581, 26280 2509
63, 571, .3000 ,3072
122, 566, L3550 ,3676
180, 563, L4020 L4078
240, 561, <4330 ,4385
307. Eboo .“550 94650
368, 559, L4810 4844

SUM OF SOUARED ERRORS = 1.7€E=03

RATE CONSTANT VALUES g
BHRAR AR R AU R AR AR N Rk i

1¢8ST CONSTANT 2°ND CONSTANT
ALLOY ! R.695E~09 .00000
TROLILITE ¢ G,113Ewy7 03020
CU;FE=S 2 S5,057E=15 +00000
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)

LEACHING OF COPPER FROM MATTE » LEACH 9 (X=0,1)

PREDICTED vS, MEASURED EXTRACTIONS
ARERA TR AL D AR IR AR A A AL R R RN E K

COMPONENT
TIME  POTL  MEAS  caLC

12, 593, ,2310 ,195%5
30, 581, 2620 ,2%09
63, 571, 3000 ,3072
122, 566, 3550 L3676
180, 563, L4020 L2078
240, 561, L4330 ,4385
207, 540, L4580 ,4650
368, 559, L4810 L4845

SUM OF SRUARED ERRORS 2  1,7E»u3 ,

RATE CONSTANT VALUES ¢
RAAAR AR KA R R ARG A ko

18T CONSTANT 2°ND CONSTANT
ALLOY ! 2.,655E=09 +00000
TROILITE ¢ a4,115E«17 < 03020
CUsFE=S "5 1,416E»15% 200000
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LEACHING OF COPPER FROM MATYTE = LEACHES 7 AND 8 (Y= 2/3)

PREDICTED VS,

MEASURED EXTRACTIONS

AR AR R AR AARRRP E RN A A A R A AR R PR R RN

TIME

6,
15,
30,
60,

120,
180,
240,
360,
420,

6
16,
30,
60,

120,
182,
240,
500,
360,
420,

POTL

378,
S?lo
563,
956,
550 v
S4b,
544,
340,
536,
587,
576,
568,
560,
256,
552,
552,
548,
547,
546,

COMPONENT 1

MEAS

L3870
L4780
25560
06190
,6990
27540
.7990
,8750
+8910
L8360
+5360
5040
L6700
L7490
,8000
L8150
<8440
+8650
.8870

CaLcC

e 3926
o791
e 8557
«6359
« 7194
<7678
«BC10
+BU58
08618
4368
e 5281
25935
06683
e 7475
+ 1948
8260
o850
+ 8691
+ 8847

SUM OF SQUARED ERRORS

RATE CODNSTANT VALUES 3
ERAXRAAAANRR T A AN R AR pw

ALLOY
TROILIT
CU,FE”S

1787 CONSTANT

E

4 ae Gs

2o1%21E=09
6;037E”16
196715“07

3.0E=03

2'ND CONSTANT

+00000
.OE?QO
200000
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LEACHING OF COPPER FROM MATTE =« LEACHES 7 AND 8 (X=0,5)

PREDICTED VS, MEASURED EXTRACTIONS
AR RN AR B AR A S RN NN RRARAE R NN RRARE R

COMPONENT 1}
TIME POTL MEAS CALC

b 579, 3870 3925
15, 5T1. L4780 .4793
30, 563, «3560 ,556%
60, 556, L6190 ,636%

120, 550, »6990 ,7192
180, 546, (7540 L7675
240, 544, 7990 L8007
300, S40, L8750 L8455
429, 538, o8910 ,8616

6, 587, L4360 L4367
16, 576, 3360 5283
30, 568, 6040 ,5943
60, 560, L5700 L6689

120, 556& 0?490 n?“?“
18, 552, L8000 L7945
240, 552, L8190 L8258
300, 548, L8440 ,8500
360, 547, L8850 6689
420, S46, L8870 8848

SUM OF SQUARED ERRORS = 3,0E=03

RATE CONSTANT VALUES @
HARAU RO R AR AR TN A A RS

1987 CONSTANT 2'ND CONSTANT
ALLOY ! 2.191E=09 «00000
TROILITE ¢ 6,046E~1é « 02700
CUIFE”S 4 EoﬁanWOB 000000
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LEACHING OF COFPER FROM MATTE = LEACHES 7 AND & (X=0,25)

PREDICTED VS, MEASURED EXTRACTIONS
AT AR A AARA R RN A AN AR ek e A RN

COMPONENT
TIME POTL MEAS CALC

6o 579, L3870 L3904
15, 571 8780 L4808
30, 563, L8560 ,%%8%
60. 556, L6190 L6374

120, 850, +Hb9%90 7187
180, 546, L1540 L7670
240, 544, L7990 .8002
360, 540, L8750 ,845]
420, 538, L3910 .8611

b, 5B7. 4360 L4347
16, 576, 9360 ,%5294
30, 568, 6040 ,5963
X 560, 9700 6498

120, 556, (71490 L7468
182, 552, 8000 L7940
240, 552, L8150 ,.8253
300, 548, L8440 L8496
360, 547, 86050 ,8685
420, 546, L,887¢ BA41

SUM OF SUQUARED ERRORS &« 3.,0E=03

RATE CONBTANT VALUES :
HAARRRARNAR AN A AR b ddran

1787 CONSTANT 2'ND CONBTANT
ALLOY P 2.19%91E«09 +00000
TROILITE 3 6,0R%E~16 202700
CUFE=S § 1,744E=09 00000
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LEACHING OF COPFER FROM MATTE « LEACHES 7 a&WD 8 (X=0,1)

PREDICTED VS, MEASURED EXTRACTIONS |
AR A AR AR AT R AR AR E AR AR A RN A RN RR R AR K& |

COMPONENT 1§
T IME POTL MEAS CALC

6, 579. <3870 ,3892
1S, 571, 4780 L4837
30, 563, ,9560 L5610
60, 556, 6190 L6369

120, 550, L6990 ,7179
180, S46, L7540 L7663
40,  S44, L7990 ,7995S
360, 540, 8750 ,8444
420, 538, ,8910 ,8605

6o SBT, L4360 L8331 |
16, S76. 95360 ,5326 |
30, 568, L6040 ,5988 |
60, 560, L6700 ,6692 |

120, 556, 7490 7461 f
188, 552, .8000 ,7933 |
240. 552, 8150 ,8246 |
300, S48, L8440 ,B489 |
360, 547, L8650 L8679
420, S46, L8870 ,883%

T

SUM OF SWUARED ERRORS = 3,0E-03

RATE CONSBTANT VALUES @
RNRARKRA R AR RERA KRR R hA®

1787 CONSTANT 2°ND CONSTANT
ALLOY ! 2.191E~09 200000
TROILITE * 5.993E=16 W U2700
CU,FE=3 ¢ 3,850E=10 200000




APPENDIX X

Computer programmes:

1)
2)

3)

For calculation of solution redox potentials - POTL.FR

For fitting the electrochemical measurements to the
leaching model theory ~ EIFIT.FR

For calculating exact phase composition§ in the matte, and
per cent distribution of metals in the various phases =
FRNFIT.FR
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L ® L]
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are listed in Appendix VIIL.
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APPENDIX XI

Graphs showing the effect of temperature on the leaching rate constant
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