
PREDICTED VS, MEASURED EXTRACTIONS 
* * * * * * * * * * * *  a*-*** '*****************

TIME POTL

6 . 466,
15. 466,
30 e 484.
&0 B 463 *
120, 479 b
160, 470.
240. 47 6.
360. 473.

6, 582.
15. 573.
30. 564 *
60. 556,

ISO, 550 »
iee» 547 .
240. 146,
30 0» 544.
360, 544,
420, 543 »

COMPONENT 1 

MEAS CALC

*2590 .2291
,3160 ,3087
,3670 .3590
,4200 ,4207
*4860 .497 3
9 5250 ,5480
,5600 .5855
.6300 .6385
,4480 .467 4
#5fo20 .5880
„ 6560 .6688
,7320 ,7510
*8360 ,8267
,8980 .8660
8 9190 ,6924
.9600 ,9119
.9600 ,9267
, 96 ? 0 .9384

2»ND CONSTANT

SUM OF SQUARED ERRORS = 1.0E*02

r a t e  c o n s t a n t  v a l u e s  * 
********************** 

l'ST CONSTANT

,00000
,02700
,00000



PREDICTED VS e m e a s u r e d  EXTR 
***************************

COMPONENT I

TIME POTL MEAS CALC

6, 587 , ,4360 ® 437 4

i 6« 576 » ,5360 ,5339

30 * 560* ,6040 .6018

60 e 560 P ,6700 ,6756

120, 556 , ,7490 ,,7504

182, 552. fl8000 ,7945

240, 552. ,6150 ,8235

300, 548, ,8440 ,0460

3 60 b 547 . ,6650 „ 8636

4 2 0 » 546, ,6870 ,8782

SUM OF SQUARED ERRORS s

RATE CONSTANT VALUES t 
* * * * * * * * * * * * * * * * * * * * * *  

1 »ST CONSTANT

ALLOY
TROI’LITE
CU,FE-S

S 3 ,2 *»iE» 0 6
* 5 ,<}bfe£®i& 
I i e756S®07

ACTIONS
*******

,3E-04

2*ND CONSTANT

,00000
,027.00
,00000



PREDICTED VS, MEASURED EXTRACTIONS

COMPONENT 1

TIME POTL MEAS CALC

6# 447, ,4360 • 3848
i&o 450, ,5360 ,4643
30 e #5a. ,6040 ,5434
60» 457, ,6700 ,6461

120b 471. *7490 *7546
isa. 466, ,8000 ,8159
240, 45S, ,8150 ,8535
300, 446. ,8440 ,8821
360 o 436, ,8650 ,9041
430, 434, .8870 ,9214

SUM.OF SQUARED ERRORS a i ,8E~02 

RATE CONSTANT VALUES •
******

1 'ST CONSTANT S'ND CONSTANT

ALLOY * 3„988£«>Q8 ,00000
TROILITE I 2«6&4E»09 ,00000
CUrFE*S J 4 S545E*06 ,00000



PREDICTED VS, MEASURED EXTRACTIONS 
aft********************************

TIME POTL

6 • 579,
15, 571,
30, 563,
6 0 s 556.

120, 550,
ISO, 546.
240 a 54 4,
360 « 540,
420, 538,

COMPONENT 1

MEAS CALC

,3870 ,3791
e 47 00 ,4753
9S560 ,5577
,6190 *6414
,6990 .7 233
,7S40 ,7693
,7990 * 6 0 03
,8750 *8418
,8910 ,8567

SUM OF SQUARED ERRORS s 3.7E-03 

RATE CONSTANT VALUES I

1»ST CONSTANT

ALLOY S 3.089E"*08 
TROXLITE * 5*5S3E**16 
C U » F E«- S S 1»079E«»Q7

,00000
,02700
,00000



PREDICTED VS, MEASURED EXTRACTIONS
a******#*****#***********#******'**

TIME POTL

6. 497,
15, 496,
30, 493,
60. 487 .

120, 475,
iao. 463,
240, 454 0
3&0, 441.
420 a 438,

COMPONENT 1

ME AS CALC

,3870 ,3816
,4780 ,4510
,5560 ,5333
,6190 ,6300
,6990 ,7271
,7540 ,7790
.7990 ,8117
,8750 ,8530
,§910 ,8677

g fND CONSTANT

SUM OF SQUARED ERRORS a 4,0E«03

RATE CONSTANT VALUES t 
a * * * ********** * *******

1*ST CONSTANT

ALLOY « 3,341E«08 
TROILITE S 6.4?9£*»12 
CU#FE-S : S.781E-06

, 00000 
,01200 
,00000



PREDICTED VS, MEASURED EXTRACTIONS 
*)**#*)&*****#*£** A*****!**:***********

COMPONENT 1

TIME POTL MEAS CALC

6. 498. 3870 ,3897
15, 493 , 47 60 *4655
30 ® 478, SS60 o 5482
60, 455 * 6190 ,6358

120 • 436 ? 6990 ,7222
180, 424, 7340 ,7711
240. 417, 7990 o 8036
360, 409 « 8750 ,8474
420 o 407, 8910 .8634

SUM OF SQUARED ERRORS s

RATE CONSTANT VALUES :

Si 9ST CONSTANT 2*ND CONSTANT /

ALLOY i 3.211E-0S 
TROILITE ! 3 . 3 5 3 E - U  
CU/ F:E**S S S.701E«06

,00 00 0
,00900
.00000



PREDICTED V5, MEASURED EXTRACTIONS
* a ****************** **************

COMPONENT 1

TIME p o t l MEAS CALC

12, 593, ,2310 ,1955

30. s a n ,2620 ,2509

63 « 571. ,3000 ,3072

122 » §66. ,3550 ,3676

180, 563, ,4020 ,«078

240, 561 • *4330 ,4385

307 , b60 * ,4580 #4650

363 * 559, ,4a 10 ,4845

SUM OF SQUARED ERRORS = 1»7E“03

RATE c o n s t a n t  v a l u e s  :
* * ********** **********

j, * ST CONSTANT 2'ND CONSTANT

ALLOY S 2.655E-09 
TROILITE S 4.112E-17 
CUfFE-5 S 1.1S9£-13

,00000
,03020
,00000



TIME POTL

6, 640.
IS. 620.
31. 6 0 0 .
61. 580 .

119. 571.
173, Sfeb,
2«2„ 565.
305. 563.
380. 562.

COMPONENT 1

MEAS CALC

13 30 ,0745
B 6 0 .1090
1610 .1378
,1670 .1632
,2000 .1910
,207 0 .2097
,217 0 .2296
.2120 »2«54
, 21 AO .2616

SUM OF SQUARED ERRORS s 9.S.E-03

RATE CONSTANT VALUES S 
% # ** h * * * A*************

1 *ST CONSTANT

ALLOY 1 i *9HQEW 10 
TROILITE J 1 ,5^7E»18 
CU,FE“S S 1.&95E-18

,00000
,03290
.00000



PREDICTED VS, MEASURED EXTRACTIONS
a*********************************

COMPONENT 1

TIME POTL MEAS CALC

15, 598 » ,1650 ,1214

30, 57 6 s .1750 ,1561

60 « 555, ,2030 »i86«

120, sao„ 0U  30 .2162

ISO. 535 « ,2400 ,2358

2«0 * §32. ,2490 ,2517

300 « 531. ,2560 .2655

362® 530, ,2530 .2785

W « 529. ,2600 .2932

s u m  o f SQUARED ERRORS s

RAT* CONSTANT VALUES % 
& ** + *** * ® * * * * * ■* ***■ *■ * * * 

1 * ST CONST ANT

ALLOY : 2 #323Ew 10 
TROILITE » 5.394E-10 
CU?FE“S I 6.466£®18

«»«E«>03

2 1 ND CONSTANT

,.000-0 0
6 03260 
,00000

. m



PREDICTED VS, MEASURED EXTRACTIONS 
**********************************

COMPONENT 1

TIME POTL MEAS CALC

& » 486. ,1180 .1082

15, 486, ,2380 ,2206

30, 1)34 , ,3430 ,3437

60, 483, ,4720 ,4832

120, 47 9# ,5770 ,6075

180, 47 8, b6490 ,6668

24 0 9 476, o 697 0 *7037

360, 473, ,7620 ,7482

6, 517, ,1520 ,1226

15, 516, *2550 ,2526

30, 514, ,3980 ,3965

6 0 , 511 , .5420 ,5560

129 9 506, ,6930 ,6982

130, 505, 9 7 410 ,7451

240, 504, ,7890 ,7799

300, 503, ,6130 ,8030

380 , 50 3 s ,8370 ,8202

420, 502, ,8610 ,8338

6, 562, ,2b80 ,2962

15, 573, ,4410 ffl 4420

30, 564, ,5940 ,5822

60, 558, ,7190 ,7215

120, '550, ,8290 ,8241

180, 547 , ,8600 , 8635

240, 546, #8660 ,8842

300, 544, ,8880 ,8963

360 , 544, .9320 ,9040

420, 543, ,9460 ,9094

SUM Or SQUARED ERRORS s 8.1E-03 

RATE CONSTANT VALUES X 
******* ****************

1 * ST CONSTANT 2'ND CONSTANT

,00000
.02350



PREDICTED VS, MEASURED EXTRACTIONS
ft****##*#***!**

COMPONENT J

t i m e POTL ME AS CALC

6, 587, ,2360 ,2268
1 6, 576, *4080 *4042
30, 568, ,5260 e 5303
60 , 560, ,6270 ,6440

120, 556, • -T i 40 *7268
182, 552 , ,/fc.io ,7661
240, 552 « ,7650 ,7904
300, 5 40, ,0160 ,0089
360, 547, ,8320 .8232
420, 546* ,8630 ,8349

SUM OF SQUARED ERRORS s 1,SE»03 

RATE CONSTANT VALUES »

1*ST CONSTANT 2'ND CONSTANT

ALLOY j 3oS03£®08 ,00000
TROILITE I 2.38QE-16 ,02350



PREDICTED VS* MEASURED EXTRACTIONS
A **************

COMPONENT 1

TIME POTL m e a s CALC

6 c 4a 7 » ,2360 ,2373
16, 450. *4060 .4101
30 a 454, ,5260 ,5206
60, 457, ,6270 ,6259

120 « 471. ,7140 .7150
182, 466 , ,7610 ,7635
aao. 455 , „ 7850 O7940
300 o 446, ,8160 ,8170

360 e 436, .9320 ,8347
aao. 434 , ,6630 ,6486

SUM OF SQUARED ERRORS ¥ 3„4E»04 

RATE CONSTANT VALUES S 
************* *********

1 f ST CONSTANT 2 #ND CONSTANT

ALLOY I • § , 0 0  000 
TROILJTE » I »300£«1 0 ,00000



PREDICTED VSo MEASURED EXTRACTIONS

c o m p o n e n t  i

TIME POTl ME AS CALC

6 » 579, ,2950 ,2639

15» 571* *4280 ,3348

30 v 563, *5400 .5650

60, 556, Bb450 ,  ' 640
120, 5 501 ,7220 • V -65
180, 54fe, ,7790 •,7719

240,, 544, ,6000 .7960
300 , 543, ,6070 ,8140

38 0 P 540, ,8490 ,8280

aao. 538 * ,8700 ,8392

SUM ()F SQUARED ERRORS *

RATE CONSTANT VALUES S

1 »ST CONSTANT

ALLOY ? 5*0b9E«08 
TROILITE * 2,876E«16

3„7E«Q3

S»ND CONSTANT

,00000
,02350

1

I

„La* ........* .. * ’.....  . . <fcr, ' .........V -



PREDICTED VS* MEASURED EXTRACTIONS 
**************

TI ME POTL

6. 579 ,
15, 571*
30, 563 »
60, 556»

120 „ 550,
180, 546.
240, sa«.
300, 543,
360* 540o
420, 538 e

COMPONENT 1

MEAS CALC

,2950 » 2639
,4280 ,4348
„5«00 ,5650
#6450 *6640
o 7 220 .7365
,7790 ■« 7 7 19
,6000 o 7 960
,8070 ,81 40
,0490 ,6280
B87 00 .8392

2»ND CONSTANT

,00000
,02350

SUM OF SQUARED ERRORS s 3,?E*03 

RATE CONSTANT VALUES t

i*ST CONSTANT

ALLOY f 5.069E-0S 
TROILITE S 2 0876E®16



PREDICTED VS, MEASURED EXTRACTIONS 
**ft*ft********* *"'* * * ****************

COMPONENT 1

t i m e POTL ME AS CALC

6» 497. o2950 ,2828
15. a 9 b. .4280 ,4409

30. 493. ,5400 ,547 3
60, 4-87. *6450 .6406

130, 47 S . ,7220 .7242
iso* 463« B 7 7 90 ,7710
240, 4 S 4« .aooo .8021
300 * 450, e Q 0 f 0 * 8246

36 0 , 44 U e6490 * fi 41 9
420. 436. ,8700 .8555

SUM OF SQUARED ERRORS = 1.0E-G3 

RATE CONSTANT VALUES S 
&■* * **************"#****

i«ST CONSTANT 2 f ND CONSTANT

ALLOY * 6,.l40-E»0fl 
TROILITE S i,40SE»10

»0OOGO
.00000



PREDICTED V8i MEASURED EXTRACTIONS

COMPONENT i

TIME POT I ME AS CALC

6. 498, ,2950 ,2828

IB# 593, *4280 ,4409
30, 4 780 ,5400 S<5473
60, 4S5, ifcflSO *6406

120 o « & , ,7220 67242
180, *24, ,7790 ,7710

240* 417, ,0000 ,8021
300 # 413, ,8070 ,8246
360, ao9. »849'0 ,8419
<420 , ao7.  ̂© 7 0 0 40555

SUM OF SQUARED ERRORS *

RATE CONSTANT VALUES * 
ft-*

4 * ST CONST AN T 2*ND CONSTANT

ALLOT i e #l40-E*06 ,00000
TROILITE I i.JJOSSMO *80000

5



LEACHING OF COBALT FROM MATTE « LEACH 9 

PREDICTED V S o MEASURED EXTRACTIONS 
***********************************

TIME PQTL

12, 593,
30, 581 ,
63. 571 „

122. 56b ,
100, 563,
240. 561,
367. 560,
368, 559 o

COMPONENT 1

MEAS CALC

,0590 .0779
,1470 ,1494
,2350 ,2455
,366 0 ,3624
,4500 ,4408
,5040 ,4994
,5530 ,5475
,5730 ,5809

2 'ISO CONSTANT

,00000
,02620

SUM OF SQUARED ERRORS = 6 e9E»04 

RATE CONSTANT VALUES t 
**********************

1 * ST CONSTANT

ALLOY I 4 C050E*09 
TROILITE % 7*1 42E«* 18

I

• • 259 '

i..; -■ V. ■:>: 'rk: ■.M i V f :z" ' - ;



p r e d i c t e d  v s . m e a s u r e d  e x t r a c t i o n s

c o m p o n e n t  1

TIME

6 » 
is .
31a
61.

119.
173.
242,
3-OS,
380.

POTL MEAS CALC

640, .0000 ,0065
620, ,0040 .0114
600, * 0060 .0175
580, ,0260 ,0259

571. ,0440 ,0396
566 e ,0610 ,0512
565, ,0730 ,0654

563, ,0690 ,0777
562, ,0910 ,0918

SUM OF SQUARED ERRORS = 4.8E*04

RATE CONSTANT VALUES i 
* * $ *■ ft * ft-* *■*'* * * * * * * ft *■* * *

1 * ST CONSTANT

ALLOY i 1.65*»-E»10
TROILlTE : l.a3fe€»19

2'ND CONSTANT

,00000
,02860



PREDICTED VS, MEASURED EXTRACTIONS 
******* i******* *■* ******************

c o m p o n e n t  1

TIME POTL MEAS CALC

15, 598, ,0000 ,0106
30, 576. *0040 ,0175
60 , 555. ,0X70 ,0286

120, 540 , ,0370 ,0477
180, 535, ,0730 ,0650
2fi0. 532 » ,0900 ,0812
300, 531 , ,1130 ,0965
362 , 530. .1030 ,1114
440, 529, .1220 .1292

SUM OF SQUARED ERRORS s

RATE CONSTANT VALUES : 
************ ******** *

i * ST CONSTANT 2*ND CONSTANT

ALLOY ? 2®889£«*iG ,00000
TROILITIE * 3,5156 »19 ,02830



PREDICTED V8. MEASURED EXTRACTIONS
A*********************************

TIME POTL

30, 484,
60. 463»

120, 479.
ISO. 478.
2«0 . 476*
3o0» 473.

6. 517.
15. 316.
30. 514 »
60, 511*

129. 506.
180. 505*
240. 504*
300. 503,
360 * 503.
420, 50 2,

6. 551 .
15, 545.
30. 541,
60, 537 .

120. 533,
ISO. 530,
240. 528 *
300 . 527 »

6. 582,
15 „ 573.
30. 564.
60 « 558.
120* 550,
180. 547 .
24 0 . S46 *
300. 544,
420. 54 4,

COMPONENT 1

MEAS CALC

.1220 .1651
,2160 ,2597
.3720 ,384 0
,4670 .4630
,5530 ,5192
,6200 ,5949
,0710 *0696
,1330 .1464
.2230 ,2400
,3570 ,3639
.5240 ,5120
,5840 ,5748
,6330 ,627 «
,6910 ,6664
*7200 ,697 2
,7 4*10 ,7220
,1380 .1078
,2350 ,2201
,3340 .3409
,4580 a 47 53
,5720 ,605(0
,6390 „6?« 0
,6910 *7192
,7270 ,7516
.2820 *237 0
,3900 ,3657
,4810 ,4785
, 57 30 ,5906
,6830 *6939
.7460 ,7479
,7820 ,7832
,8210 ,8083
,8570 ,8413

2' ND CONSTANT

SUM OF SQUARED ERRORS * 1.7E“d2 

RATE CONSTANT VALUES 1 
**********************

1 * §T CONSTANT

ALLOY 5 1.833E-06 
TROILITE * 3.665E-12 
CU,FE»S J 1.839E-08

.00000
*01900
. 0 0 0 0 0



COMPONENT I

TIME POTL ME AS CALC

&« 587. ,207 0 «1 827

16. 576, ,3140 ,2984

30, 568 o .3960 .3915

60s 560 e .4940 ,4996

i 2 0 »• 556. e S940 ,6096

1 62 a 552. ,6620 ,67 36

240, 552. .6980 .7145

300 e 548, .7390 .7452

360 « 547 , .7760 ,7605

420. 5 4 6 a *0030 .7871

SUM OF SQUARED ERRORS s

RATE CONSTANT VALUES : 
********************** 

1 *ST CONSTANT

ALLOY : c,900E»06 
TROILITE i 2.290E»12 
CUrFE-S i 5.760E-08

U 9 E - D 3

2»ND CONSTANT

,00000
,01900
*00000

/



LEACHING of IRON FROM MATTE - LEACH 7 - MATTE POTENTIAL 

PREDICTED V5, MEASURED EXTRACTIONS 

**********************************

TIME POTL

6* 447 .
16. 450.
30. 454 ,
6 0 e 457 S
120. 471 .
182, 466 o
240, 4 55.
300. 446 »
360 9 436,
420. 434.

COMPONENT 1

ME AS CALC

,2070 .1109
,3140 ,2261
.3960 ,3379
„4940 .4815
O5940 .6230
,6620 ,7 005
.6980 .747 1
.7390 .7010
,7760 .8060
.8030 ,8250

a'ND CONSTANT

SUM 0f SQUARED ERRORS c 2.8E-02

RATE CONSTANT VALUES X 
* * * * * *  mi************-**

I *ST CONSTANT

alloy s 3,5&9e»06 
TROILITE * 1 .180E-07 
C U f FE ® S  % 1»491£~Q6

,00000
.00000
*00000



p r e d i c t e d  v s . m e a s u r e d  EXTRACTIONS

COMPONENT 1

TIME PO-TL ME AS CALC

6 . 579, 0 2250 .1745

15, 571. „ 3250 .2897

30« 563 « ,4120 *?>99?

60 * 556, .4920 ,5147

120. 550 » .5950 .6265

180 « 546. ,  &650 .6877

24 0. 5^4. • 7110 .7284

300, 543. ,7 5b0 .7583

360, 540. ,7930 .7807

42 C . 538, ,8090 ,7982

SOM OF SQUAR ED ERR0R S s-

r a t e  CONSTANT VALUES S 

**********************

ALLOY
TROILITE
CU,FE«3

i * ST CONCTANT

g 2„765E®G6
* 2«S0-^Eot12 
.8 3.539E«08

e-se-os

2»WD CONSTANT

,00000
,01900
,00000

265



LEACHING OF IROIm FROM MATTE « LEACH 8 • MATTE P DTE W-TIA L 

PREDICTED VS* MEASURED EXTRACTIONS 
* * * * * * * * * * * * * * * * * * * * * *  * * * * * * * * * * * *

COMPONENT 1

TIME POTL ME AS CALC

6, 497 * * 2250 .1400

15. 496 . ,3250 .2717

30. 493. .4120 ,4053

60. 467 , ,4920 .5375

120* 475. .5950 .6479

180* 4 63 o „ 6650 .6990

24 0, 454 * ,7110 .7286
30 0# 450 „ „7b60 ,7498

360 0 441. „7930 ,7649

420* 438 » „ 8090' 97765

SUM OF SQUARED ERRORS s

RATE CONSTANT VALUES :
# * # * # * * * * * * * * *****'*<* * *

1« S T CONSTANT 2 f N D CONST AN T

ALLOY ; 2,990E«*G6 
TROILITE : i » 1 29E ** 1 2 
CUjFE-S * 1.870E-06

,00000
,02400
.0C000



TIME POTL

6„ 498,
15» 493»
30 « 47 8,
60, 455,

120, 4 36 «
160,
240, 417 ,
300, 413,
360, 409.
aao. 407 «

COMPONENT 1

MR AS CALC

,2250 ,1548
,3850 ,2950
,4120 ,4227
,49-20 ,5365
,5950 ,6338
,6650 ,6849
o 7 110 ,7186
,7560 ,7436
,7930
,8 090 ,7789

a»ND CONST A NT

SUM OF SQUARED ERRORS s 1,2E«*02 

rate constant VALUES S 
* * * * * *  *****■****'******* 

i *st constant

ALLOY * 2,874E<®Q6 
TROILITE S 2,384£«10 
C U ?  FE«S * 1 ,B7UE«06

,00000
,01350
,00000



PREDICTED VS. MEASURED EXTRACTIONS

COMPONENT 1

TIME POTL WE AS CALC

1 2« 593 » ,1560 ,0894

30. 581 , ,2290 «1 499

63, 571 » *2830 .2267

122. 566. ,3470 .3198

ISO. 563 * „ 3800 .3838

240, 561 » .4090 .4331

307 » 560 * .4340 , 4762

368, 559 * ,4430 .5081

SUM OF SQUARED ERRORS s

RATE CONSTANT VALUES *

1 »ST CONSTANT 2 9Ni) CONSTANT

ALLOY J 2.377E-07 
TROILITE I 1 „ 3H2E**i 3 
CU,FE»S S 3.90QE-14

.OOOOO 
e 02120 
,00000



COMPONENT 1

TIHE POTL MEAS CALC

6 , 640, eoooo ,0161
15. 630, «0070 Ooa85
31. 6U0 a «0370 ,0424
61, 580. 9 0770 ,0591

119, 571, •1080 .0833
),73t 566 „ a1140 ,1005
242, 565, 01280 ,1215
305. 563 , e1300 ,1393
380, 552 „ a 1390 ,1590

SUM OF SQUARED ERRORS *

RATE CONSTANT VALUES 5

i'ST CONSTANT 2 #ND CONSTANT

ALLOY t 1*719E*08 
TROILITE t 6.365E-15 
CU# FE“S t S>5foO£»i<5

.00000

.02310

.00000



PREDICTED VS, MEASURED EXTRACTIONS
aft********************************

COMPONENT 1

TIME POTL ME AS CALC

IS, 598, ,0010 .0377
30* 576, ,0290 ,0566
60. 555. ,0653 ,0798

120, 540 „ ,1250 ,1102
i a o . 535, ,1510 ,1341
240, 532, ,1710 ,1550
300, 531 . ,1840 . m ?
362, 530, ,1930 .1928
aao. 529, ,1970 , 2 H 6

SUM OF SQUARED ERRORS « 

RATE CONSTANT VALUES J

1 # ST CONST ANT

ALLOY * g , Q79£*>08 
TROILITE t 1»830E-1«
CUf FE»S t 3 .  iSiE«18

3 ,5E®03

2'ND CONSTANT

*00000
,02290
900000



p r e d i c t e d  v s . m e a s u r e d  e x t r a c t i o n s

a*********************************

u
'i>l

•t
I+6'I

2-;J

t i m e

12.
30 b
63, 

122 # 
ISO, 
S40, 
307 e 
368.

COMPONENT 1

POTL WE AS CALv

593. ,117 0 e 1016
581. 0 ? 16 0 ,2067

571# 8 3360 #3375

566 e ,44660 ,4785
563, ,5600 ,5630

561, ,6230 *6213
560 „ ,6660 ,6666
559, „7010 ,6965

SQUARED tRRORS «

RATE CONSTANT VALUES t 
* tf* * * * * ******* * * * * * * * * 

J * ST CONSTANT

5 »1E w 0

2*N-0 CONSTANT

*' ALLOY ? B,2®5E»08 
"* TROILITE * g,04«E»i5

,00000
Ooai2o



TIME POTL

12. 593,

30. 501,
6*i t. • 571 ,

122. 566 «
180, 563,

240, 561 ,
307* 560,

368. 559,

COMPONENT 1

m e a s  C a l c

„i i?o ,1045
,2160 ,2084
.5360 .3368
,4660 ,4771
,5600 .5624
,6230 *6213
,666 0 ,6675
,7010 ,6961

2 * ND CONSTANT

SUM OF SQUARED ERRORS s 3,8E»04 

RATE CONST ANT VALUES : 
**********************

% * ST CONSTANT

ALLOY t 3 • 5 6 BE * 0 8 
TROILiTE * t ,95&E*»1$

,00000
,02120



PREDICTED VS, MEASURED E X T R A C T I O N S

COMPONENT I

TIME POTL MtAS CALC

12, 593, .117 0 ,1071
30, 5.S1 • ,2160 ,2095
63. 571. .3360 .3353

1 2 2 . 566 , ,4660 ,4762
J 80 • 563 „ ,5600 ,5621
a 4 0 , 561 , ,62.30 .6222
30 7, 560. ,6660 ,6684
M 8 , 559. ,7010 ,6°,54

SUM OF' S Q UAR ED ERRORS s 2, 9 E“04 

RATE C O N S T A N T  VALUES %

I ’ST CONSTANT 2'ND C O N S T A N T  

ALLOY t l.S3«£«G8 ,00000
troilite t i 0aaaE^i5 ,02120



PREDICTED VS, M E A S U R E D  E XTRACTIONS 
****** ************ *****************

TIME POTL

12 * 593,
30 , 50 i.
63 , 571*

122. 566,
ISO, 563 *
240. 561 B
30 7 * 560,
368«, 559,

C O M P O N E N T  1

MEAS CALC

,1170 ,1099
,£160 ,2113
,i360 ,3342
,4660 ,4746
,5600 ,5607
,6230 „ 6240
,6660 ,6681
,7010 ,6955

SUM OP SQUARED ERRORS s 1 , 9 E “04  

RATE CONSTANT VALUES *.
* * b to A to*** * to to ft to ■* * to to to to to to

1 1 ST C O N S T A N T  B fND CONSTANT

ALLOY t 6 *6il E - 0 9
T ROILITE ? 1.813 - E M S

,00000
,02120



PREDICTED VS, M E A SURED E X TR ACTIONS 
*6 **********'********

COMPON ENT 1

TIME POTL MEAS CALC

12 e 593, ,1170 ,1134

30, 581 , ,2160 ,2129

63 , 571, .3360 ,3325

122, 566, ,4660 0«726

ISO, 563 , s5600 ,5592

24Q» 561 , *6.230 ,6262

30? , 560, 9 666 0 ,6678

* 368« 559, *7010 9 6960

SUM Of SQUARED ERRORS s i •aE«o£i

RATE CONSTANT VALUES S
* ' ft *  H A A *  *  *  *  *  *  *  *  *  * *  *  *  *  *  *

1 *ST CONSTANT 2 * NO CONSTANT

ALLOY I 2»858E»09 
TROILITE S 1 ,736E»15

,00000
,02120



OF NICKEL FR OM  MATTE - LEACH 9 (X=0.10 5 EX ALi-OY)
l e a c h i n g

PREDICTED VS. MfiASURtD E X T RA C TI ON S  
ft* & * * * * ** ** * ** * ** * **  *'**-* * * * * *

C O M P O N E N T  1 

TIME POTL MEAS CALC

12* 
30, 
6 3 « 

122. 
180, 
240, 
307 , 
366 ®

593, 
501 .
57 1 o 
566» 
263 e 
561 * 
560 « 
559,

,1170
,2lto0
.3360
,<K»bO
,5600
,6230
,6660
.7010

,1152
,2151
,3302
,4719
#5586
.6266
,6688
.6955

SUM OF SQUARED E R RO RS  = 

RATE CONSTANT VAL UE S t  
ft*********************

I ?ST C ON STANT

ALLOY « 1.Z41E-09
TROILITE 8 1.6 66E-15

I ,3E»0«

2 / NO CONSTA NT

,00000
,02120



PREDICTED VS. M E A S UR E D E XT RA CTIONS 
**************************** ******

C O M P O N E N T  1

TIME POTL m E a S CALC

12. 593 # .1170 .116-1

30« 581 » e2l60 8 2158

63. 571. „ 3360 .3290

122. 566 » ,4660 .4717

180, 563. ,5600 .5587

240, 561 . e 6230 .6272

307. 560 „ ,6660 ,6696

368 9 559 a ,7010 .6948

SUM OF 3UUARED ERRORS  =

RATE CONSTANT VALUES I
ft '■* ** A * * * * * * * * * ******* A

i *ST C O N STANT 2 fN0 CONSTANT

ALLOY * 8. 174E -1 0 
TRO IL IT E 8 1 ,627E~1 5

. 0 0 0 0 0

.02120



PREDICTED VS. MEAS URED EXTRACTIONS
* 1*********************************

COMPONENT 1

TIME POTL MEAS CALC

6 o 587 . s34b0 .3438

16. 57 6. „5320 ,5361

30, 568, ,6540 .6353

60. 560 « ,7410 ,7165

120. 556. ,7960 ,7850

182. 552. ,8280 ,8253

240, 552, ,8440 ,8512

300 » 548, ,8630 ,8706

360, 547 . ,8750 ,8854

420. 546 * ,8910 ,897 3

6. 57 9, ,334 U ,3346

15* 571 . ,4980 ,5124

30» 563 a ,6230 .621 4

60. 556, ,7100 ,7019

120, 550, ,7670 .7708

160. 546, ,8060 ,8106

240, 544, ,8270 ,8379

300, 543, ,8630 „8582

36 0 s 540, ,8660 ,8737

420, 538, ,8790 ,8860

SUM OF SaUARED ERRORS s 1.9E*»Q3 

RATE CONSTANT VALUES S 
**********************

X * $ T CONSTANT 2*ND CONSTANT

, 0 0 0  00  
,01900



PREDICTED VS. M E A S U R E D  EX TRACT IONS
h.t It * * * 1t * ii 1t £ ft * * * * * * * * * * * * * *  * # * » * < : * *

c o m p o n e n t  1

TIMS POTL WE AS CALC

6 ® §87* ,3480 ,3422

l'fr. 5 7b, ,5320 .5361

30, 568 . 8 6540 ,6373

60, 560, ,7410 .7173
i 20 w 556, ,7960 ,78*16
182* 552 8 ,8260 .8250

240, 552, b W4.Q ,0509
300, 548. B 8630 .8703

?60 o 547. ,8750 ,8851

420. 546. .8910 .8970

6.. 579, *334.0 ,3331

15» 571 . ,49.80 3 5122

30. 5.6,3 ■« ,6.230 .6235

60 , 55,6. ,7100 ,7 0,27
120. 550» ,7670 ,77 0.4

180. 546. ,8060 .8103
240, 54 a. ,8270 ,8376
300 8 543, ,8630 .8579
360, 54 0 « ,8660 ,873«
420, 5,3,8 , .8790 ,8857

SUM: QF SQUARED E R RO R S = 1 «6E"03 

RATE CONSTANT VALU ES  i

1 "ST C O N S T A N T  2 fND CONSTANT

ALLOY ! 9. 723P-07 
TROILITE i 3* ?3 2 E« 1 4

„ ooooo
,01900



PREDICTED VS, MEAS URED EXTRACTIONS 
* * * * *. * * * * * * ********* * ****** * * ft a * * *

COMPO N E N T  1

TIME POTL ME A S CALC

6 » 587 . .3480 .3400
16. 57 6 s .5320 .5365
30 ® 568. .6540 .6404

& 0 S SfoO „ *7410 .7182
1 2 0 . 556» .7 960 *7841
182, 552. .8280 ,8245

2^0 • 552, ,8440 *8504

300. 548* .86 30 .8699
360, 547 , .8750 .0647
420, 5 4 6 » .8910 .8966

6 * 579, .3340 .3308

15. 57 1 * .4980 • 5121
30 » 5 6 3 » s6230 .6266
60. 5 5 6 » .7100 *7 037

120 9 550. ,7670 .7 699
180. 546. , BOfo 0 ,8097
240, 544, .8270 .8371
300. 543. .8630 *857 4
36,0 , 540 9 .8660 .0 730
420. 538, »S790 .8853

SUM OF SQUARED ERRORS s l.TE*63- 

RATE CONSTANT VALUES s 
**********************

1 'ST CONSTANT 2'ND CONSTANT

Alloy : 4,i06E«07 ,00000
TROILITE : 3.7lbE-i4 ,01900



PREDICTED V S , MEASU R E D  EXTRA CTIONS 
************** ft'#*#*#********* * * * * *

C O M P O N E N T  1

TIME POTL MEAS CALC

6 f 587 , ,3480 .3400
16. 576, „5320 .5365
,30. 568, ,6540 ,6404
60, 560 » ,7410 .7182

120. 556, .7960 .7841
162, 552, „ 828 0 ,8245
240. 552, ,8440 ,8504
300. 548, .8630 ,8699
360 * 547 , ,875. ,8847
420, 546, ,8910 ,8966

6 , 579, ,3*40 ,3308
15, 571, ,4980 ,5121
30, 563 , ,6230 ,6266
60. 556. ,7100 .7037

120, 550, ,7670 ,7699
180, 546, ,BObO .8097
240, 54«, ,8270 ,8371
300. 543, ,8630 ,8574
360 * 540, „6660 ,8730
420, 536, ,8790 ,8853

SUM OF SQUARED ERRORS a

r a t e CONSTANT VALUESi :
******* a*** ****5** ft#***

1 * ST CONSTANT 2*ND CONSTANT

* G 0 0 G 0 
,01 900

ALLOY : 4,lGbE«07 
TROILITE S 3.716E-14



NICKEL LEACHING «* L E A CH ES 7 AND 8 (X=:0,4 EX ALLOY) 

PREDICTED VS * M E A S U R E D  EXTRAC T I O N S
A**#*#'*##*##***#*'**#**#*******#***

TIME POTL

8, 587 s
16. 576,
30. 568,
60 » 560 ,

iao. 556 .
182® 552,
sao w 552 *
300 . 548 9
360 , 547,
ago. 546.

6, 579,
is. 571.
30, 563,
60 . 556 »

120 , $50,
180* 546 ,
240, 54 4,
30 0 « 543.,
360. 540,
420, 5 3 8 ,

C O M P O N E N T  I

MtAS CALC

,3480 .3378
,5320 .5372
.6-540 ,6433
#7410 ,7186
*7960 ,7836
,8880 .8240
,8440 .8500
.8630 ,8695
,8750 .8843
,8910 ,8963
*3340 .3287
,4980 .Si 25
,6230 . 6296
,7100 .7040
,7670 .7694
.8060 .8093
,8270 .8367
,8630 .8570
,8660 ,8726
.8790 .8849

I «7E"*03

2 f ND CONSTANT

.00000
,01900

SUM OF SQUARED E RRORS e 

RATE CONSTANT VALUES i

1 'ST CO NSTANT

ALLOY I 1 .741E-0? 
W R I T E  i 3 . 70gE~j.fi



COMPONENT  J

TIME POTL MEAS c a l c

6 a 587, ,3480 ,3367
16® 576, .5320 ,5371
30 , 568 , ,6540 .6463
60, 560, ,7410 .7162

ISO, 556, ,7 960 ,7833
182. 552 * ,8280 ,8237
240* 552, ,8440 ,8497
300. 548, ,8630 ,8692
360 o 547 « .8750 ,6841
ago. 546, ,8910 ,8960

6, 579, .3340 ,3276
15, 571 . ,4980 ,5130
30. 563, , 6230 ,6325
60, 556, ,7100 ,7037

120, 550. ,7670 ,7691
ISO, 546, ,8060 ,8 090
240, S44 , ,8270 ,8364
300, 543, .8630 ,8568
360, S40 , 9 8660 ,8723
420* 536, *8790 .8846

SUM OF SOUARED ERR OR S s 1 .7E-03 

RATE C ONSTA NT  VALUES 5

I fST CO NS TA N T 2 * ND C O NS TA NT

.OOOOO
,,01900



COMPON ENT I

TIME POTL ME A S CALC

fe* 58 7 , • 3«80 .3348
16. 576, »532Q ,5378
30, 568 „ .6540 .6502
60. 560 . .7410 .7176

120, 556 » .7960 *7 828
182. 552. *0280 .8233
240. 552. » 8 4 4 0 *8493
300. 548, .8630 « 8688
360. 547. .8750 ,8837
420. 546, .8910 .3957

6. 579,. « 3340 ,3258
15. 571 , .4980 .5130
30. 563, ,6230 .6365
60. 556. „ ? Jl 00 ,7033

120. 550. .7670 » 7 686
180. 546. .8060 ,8085
240. 544 „ « 82 7 Q .8360
300. 543. ,8630 « 8564
360, 540 * .8660 .871®
420. 538. .S79u ,8843

SUM OF SUUARED EftkORS s 1 »RE"03 

RATE CONSTANT VALUES ! 
**********************

2'NO CONSTANT

.00000
,01900



PREDICTED Vo. M EASURED E X TRACTIONS
(I**#****************!'**********#**

COMPONENT 1

TIME PUTL MEAS CALC

6 9 587. ,3480 ,3332
16* 57-6, ,5320 ,5389
30, 568, .654 0 .6553
6 0 , 560, ,7410 * 7 I 7 2

1 2 0 . 556 « ,7960 ,7822
182, 552, ,8280 ,6227
240, 552, ,8440 ,8487
300. 548, ,8630 ,8683
360. 54 7 » ,8750 ,8832
420, 546, ,6910 .8952

6 . 579, ,3340 ,3242
15, 571, ,4900 ,5134
30. 563, ,6230 ,6417
6 0 , 556. ,7100 ,7028

iao. 550 a .7670 ,7680
180. 546. ,6060 ,8079
240, 544, ,8270 ,8354
300, 543, ,8630 ,8558
360, 540, ,8660 ,8714
420 # 538, ,8790 ,8838

SUM OF s q u a r e d  e r r o r s  =

RATE CONSTANT VALUES *•
*******

1 * ST CONSTANT

ALLOY : 1 ,37 2£«08
TROILI TE S 3, 6 5 9 E * | 4

2 * ND CONSTANT

,00000
.01900



PREDICTED VS. M E A S U R E D  EXTRACTIONS
* ft W # * rt * A ft * # & * it * '* * * A 'fr * tfr * W * ft * * A A ft iV *

TIME POTL

6 « 58 T.
16 ■* S7b,
30. $68,
60 * S6Q *

iao. 356.
182. 552*
240. 552.
300* S48*
360, 547,
«go, S46»

6* C 7 9»
,15, s n .
30 * 563 •
$0, 556,

iae* 550,
180. S4&*
24 0, 544.
300, 543,
360 * 540 *
420, S3S *

C O M P O N E N T  1

ME* AS CALC

» 3480 . 3 3 3 2
, 5 3 2 0 , 5 3 6 9
,65»&0 , 6 5 5 3
. 7 4 1 0 #7172
,7960 *7822
®8280 , 8 2 2 7
. 8 4 4 0 *6487
*8630 , 8 6 8 3
*87 50 . £832
,8910 , 8 9 5 2
.3340 . 3 2 4 2
4 4980 *51 34
.6230 *6417
,7 lOt . 7 0 2 8
, 7 6 7 0 *7680
, 8 0 6 0 , 8 0 7 9
»&2 7 0 .8354
*8630 ,8558
»S6feO .0714
,&??o „ 8838

E *ND CONSTANT

,00000
,01900

SUM OF SQUARED ERRORS ~ 2.|E«03

RATE CONSTANT VALUES I 
a*********************

I *ST CONSTANT

ALLOY : 1*372£-OS 
TROILITE : 3*65S>e«-i4



NICKEL LEACHING • LEACHES 7 AND 8 (Xs.05 EX ALLOY) 

PREDICTED VS. measured EXTRACTI ONS 
ft***#********************'#********

COMPON ENT 1

TIME p o t l ME AS CALC

6, 567, ,3480 .3329
16® 576, ,  5320 „5400
30 e 5 6 8 a .6540 ,6578
6 0» 560 « a 7 41 0 ,7169

12 Q » 556 „ ,7 960 ,7818
182 b 552. ,8280 .6223
240, 552. ,8440 ,8484
300, 548 * ,8630 ,8680
360. 547. ,8750 .8829
420, 546. ,8910 .8949

6 » 579 „ .3340 .3239
15* 571® .4980 ,5141
30 # 563 , ,6230 ,6442
60, 556. ,7100 .7024

120, 550. .7670 .7676
ISO . 5 4 6 » ,8060 ,8075
2 4 0 » 544. .8270 .8350
300 » 543. ,8630 ,8555
360 « 540. ,8660 ,8711
4 20  » 538, ,8790 ,8835

SUM. OF SQUARED ERRORS s

RATE c o n s t a n t VALUES t

1 *ST CONSTANT

ALLOY
TROILITE

9»Q29E<
3.647E-

09
14

.OOOOG
,01900

s



C O M P O N E N T  1

TIME POTL M£ AS CALC

12, 593, «2il 0 »1 955
30 s sai. ,5620 ,2S09
63, 571, .,3000 ,3072

122, 566, , 35S0 ,3676
ISO* 5fe3„ ,4020 ,407 8
240, 561, ,<*330 * 4385
307 » 560. ,4580 ,4650
368 » 559, ,4810 ,4845

SUM OF s q u a r e d  E r r o r s  s

RATE CONSTANT VALUES I

t 'ST CON STANT 2*ND CONST A M

.00000 
,03020
,00000

a l l o y  X 
t r o i l i t e  *
CU/FE*S I

2 .655E»09
A.113E-17
3 *60fe£»l ij



COMPO N E N T  I

TIME POTL M£AS c a l c

12. 593. *2510 • 1 95#
30 9 581 „ *2620 ,2509
63« 571. ,3000 ,3072

122. 566 * .3550 »3676
180, 563 * ,«020 *4078
240. 561 , ,4330 .4385
307. 560 a .4580 .4650
368. 559, ,4810 ,4844

SUM OF SQUAiRED ERRORS s

RATE CONSTANT VALUES t

1 'ST CONSTANT 2'ND CONSTANT

ALLOY V
9 2»655E«09 .00000

T R O I H T E «
• A.113E-17 .03020

CU? F E“S 9
O 5.057E-15 *00000



TIME POTL

COMPONENT 1

m e a s  c a l c

12, 593, ,2310 ,1955
30, 5 8 1 , ,2620 ,2509
63. 571 • ,3000 ,3072

122, 566, ,3550 ,3676
180, 563, ,4020 ,0078
240 » 561 * ,4330 ,4385
307 , 560 * ,4580 ,4650
3 6 8 « 559, ,4810 ,4845

SUM OF SQUARED ERRORS s 1 .7E«03

RATE CONSTANT VALUES i
& A A ★ A

i #ST c o n s t a n t 2 fND CONSTANT

ALLOY s 2 ,6555*09 ,00000
TROIL ITE S 4, 1156-17 ,03020
CUrFE «s -; i,416E^15 ,00000



PREDICTED VS. MEASURED E XTRACTION S

COMPONENT 1

TIME POTL MEAS CALC

6, 579, ,3870 ,3926
15* 5.71, ,4700 ,4791
30 , 563 b #5560 ,5557
60s 556, ® 6 190 »6359

120, 550, ,6990 .7194
iao. 5«fa, ,7540 ,7676
240, 544, ,7990 ,8010
360, 540, ,0750 ,8438
aao* 538, ,8910 ,8618

6. 587 » » 4360 .4368
16, 576, ,5360 ,5281
30. 568, ,6040 *5935
60« 560, ,6700 ,6683

120 » 556, ,7490 ,7475
182, 552, ,8000 .7948
24 0, 5 5 2 , ,8150 ,8260
300, 548, .6440 ,8502
360 , 547 . ,8650 ,8691
420, 546, ,8870 ,8847

SUM OF SQUARED ERRORS

RATE CONSTANT VALUES S

1 fST CONSTANT 2 ' ND CONSTANT

ALLOY • 2 » 1 9 1 E”09 ,00000
TROXLITE •e 6.057E-16 ,02700
CU» F E w S i 1,671E w 07 ,00000



LEACHING OF COPPER FROM MATTE ® LEACHES 7 AND 8 (X=0*5) 

PREDICTED VS. MEASURED E X T R A C T I O N S

COMPONENT 1

TIME POTL ME AS CALC

6. 57 9 „ ,3870 « 3925
15, S71» .4760 *4793
30* 563 . « 5560 ,5565
60, 556. .6190 ,6365

120, 550. *6990 ,7192
leJo, 546. ,7540 ,7675
240. 544. .7990 ,8007
360 * 540. #8750 *8455
420. 538 * »69i0 .8616

6 o 587 , .4360 * 4367
1 6« 576. ,5360 *5263
30, 568. .6040 ,5943
60, 560 , ,6700 s 6689

1 2 0 , 5S6 • .7474
182, 552. #8000 *7945
240, 552, »M  5 0 .6258
300 # 548» .6440 ,8500
360. 54? » *8650 96689
420. 546. ,Sd70 .8645

SUM OF SQUARED ERRORS = 3.0E-03 

RATE CONSTANT VALUES *

1 * ST CONSTANT 2 1ND CONSTANT

ALLOY I 2.191E-09 .OOOOO
TROILITE I 6.046E-16 ,03700
GU» FE«*S t 2.642E-08 ,00000



C O M P O NE N T 1

TIME POTL MEAS c a l c

6 , 579, ,387 0 ,3906
15, 5 7 1 , ,4700 ,4805
30, 563, *5560 » 5585
60. 556, ,6190 ,6374

120. 550 „ . 6 9 9 0 c7 1 87
180, 546, , 7 5 4 0 #767 0
240. 544, ,7990 ,8002
360, 540 * * 8 7 5 0 , 8 « 5 i
420, 538, , 39 J 0 ,8611

6 T 5 8 7  „ ,4360 .4347
16. 576 » *5360 ,5294
30* 568, ,6040 , 5 9 6 3
& 0 e 560 s *6700 « 6698

120, 556 , ,7 490 ,7468
182, 552 , ,8000 ,7940
240, 552, ,8150 » 8253
390, 5«8» ,8440 .8496
360, 547. #8650 «8685
420, 546. »8870 *8841

SUM OF SQUARED ERR ORS a

RATE CON ST AN T VALUES %

1 'ST CONSTANT 2 'ND CONSTANT

ALLOY
TROILITE
CU»F£*S

2 , 191 £’•*09 
&„Q£5E~lfe 
1 ,744£.Q9

,00000
.02700
,00000

m



COMPONENT 1

TIME POTL MtAS CALC

fe. 579, ,3870 ,3892
15, 571* » 47 80 ,4837
50. 563, ,5560 e 5 fe 1 0
60 * 556 8 06l 90 ,6369

120 * 550, ,699U ,7179
ISO, 5 4 6 » ,7540 .7663
240. 544 , ,7990 ,7995
360, 540, ,8750 ,8444
420, 538 B ,8910 ,8605

6 « 587 , 9 4360 ,4331
16, 576, ,536 0 * 5326
30, 568» ,6040 ,5988
60» S60, #67 00 ,6692

120 8 5 5 6 , ,7490 ,7461
ia-a* 552, *8000 ,7933
24G * 552, ,8150 ,8246
3 G 0 , 548, ,8440 ,8489
360 K 547 . .8650 ,8679
4 2 0 « 546 „ ,8870 ,8835

SUM OF SUUAREO ERRORS s 3,0E«Q3 

RATE CONSTANT VALUES t 
*****&****************

1 'ST CONSTANT 2*ND CONSTANT

ALLOY P
• 2,191E*09 ,00000

T 8 0 I H T E •
* 5»99SE®16 ,02700

C U »FE*»S »
9 3 , 8 5 0 E”10 ,00000



1) For calculation of solution redox potentials - P0TL.FR

Z) For fitting the electrochemical measurements to the 

leaching model theory - EIFIT.FR

3) For calculating exact phase compositions in the matte, and 

per cent distribution of metals in the various phases - 

FRNFIT.FR
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NOTE i

Some subroutines called by thx 

are also, used in the leaching 

are listed in Appendix VIII.
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model, and

( t )  • F E tS * )
(31 B H:(f l 
( S I  a 80.41a” )
(4 ) «
( 5 ) a HOt U3E0 
(;fcl » NOT USEO
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(8 ) ■ fE . l i .S 0 « (2 » )
1̂)1 B f £ «:S04:«8U4 (*)
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( t i l )  B H «#03(» )
(ij) s re.sofl
( J J J  o FE,«H»80m*)
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siHisiiKSWv. s
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IF  (K K U K & E .O . )  SO TO «0
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1.0 0 <t FORMAT. 
iloO'S FORMAl 
f&Ut FORMAT

“if iosl  FORMAT 
mo/s FORMAT
fo'o'9 FORMAT 
V«1  0 KOMMAr
f S 99  FORMAT 

OOI) FORMAT
'' 1

2 0 0 V FORMAT 
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3

20.02 FURHAT 
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1
2 0 0 # FOHMAT 
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2 
3

2 0 0 5  FORMAT
2 0 0 6  FORMAT 

1
2 0 0 7  FORMAT 
2 0 U0 FORMM 
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END
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1 CONTINUE . .
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NliaMKiU . , ,
D2E(J*L)*°E*{ J+'N J , L + N ''
H E T U R N  

ENO

1: 3>|jS



INTEGER NlUM
bo 1 J * t *N 
U E U ) “ « .
DO 1 L»1|N 
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