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SUMMARY 

An examination of high grade products derived from the laboratory tests 

failed to show t he presence of deleterious elements in quantities which 

could affect mar ketability of concentrates. The metallurgical response 

of the ore was, as expected, similar to that exhibited by the Faro area 

ore bodies tested to date. Excessive zinc flotation in the lead circuit 

is the root of the problem, however, results from a single cleaning test 

indicated that t he zi nc could be cleaned out of the lead concentrate by 

regrinding with an appropriate reagent scheme. 

More test wor k is required to make a realistic assessment of the probable 

metallurgy which DY ores, represented by DY-1 and DY-2, would exhibit in 

the Anvil concentra t or. The probability of a favourable response is good. 
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INTROD UCTIO N 

In late July, t wo samp les of crushed core from the DY ore zone were recei ved. 

The samples, des ignated DY -1 and DY-2, were respectively described as "high 

barite" and "hig h iron" ore types. On arrival . at Faro, the samples were 

divided into 2.0 Kg lots prior to testing. 

The objectives of this preliminary test work were: 

(a) To attempt to produce from each ore type near saleable 

grade concentrates and to assess the level, if any, of 

possible deleterious elements. 

(b) To attempt to assess if the ore would bf suitable for 

blending and subsequent treatment with the present 

Anvil ore type and reagent scheme in the Anvil 

concentrator. 

The work was per fo rmed i n the Anvil laboratory during three afternoon shifts 

.and the ass ays, on the samples generated, were carried out at the Kamloops 

Research and Assay Labo r at ory. Sufficient sample from DY-1 and DY-2 remain 

to permit a total of seven more tests to be performed. 



\ 
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THE LABORA TORY TEST WORK - DISCUSSION 

(a) Concentrate Metal Contents: 

The two ore types, as received, were each sampl ed and the composition 

of the sampl e determined. The results are shown below in Table 1. 

Table 1 

Sa mele Com2osition 

Element % Sample DY -1 Same le DY-2 

Cu 0.11 0.18 

Pb 5. 36 4.05 

Zn 8.48 5. 30 

Fe ｾＹ＠ ..... ｾ＠ 24.64 

Po 3.6 3.2 

Mn 0.28 0. 23 

Au 0.016 0.020 

Ag 2. 61 l. 93 

As 0. 12 0.28 

Hg 130.00 60.00 

MgO 4.29 3.70 

Cao 7.00 6. 38 

Bi 0.01 0. 01 

I nso l. 30 . 30 27.71 

Cd 0.030 0.036 

Notes: l) Po in te rms of percentage iron in ferric form . 

2) Silve.- a nd gold in terms oi uz/SDT. 

3) Hg in t e rms of p.p. m. 
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The detail s and procedu res used in laboratory tests performed are 

described comprehensively in Appendix I. Primarily, the tests were des igned 

to provide samples of near saleable grades of concentrates to facilitate 

impurity determi nation, and as a secondary objecti ve, to provide some inform­

ation regarding t he meta l lurgical response of the ore to the standard Anvil 

test procedu r e. 

Shown below in Table 2 are the ranges of ｣ｯｭｰｯｾｩｴｩｯｮ＠ of the high grade 

fractions obtained during t he test·work. To faci l itate comparison, both 

DY-1 and DY-2 resul ts are grouped together; recent Anvil data are shown 

al so. 

Element* 
" '° 

Cu 

Pb 

Zn 

Fe 

Au (TROZ/SIJT) 

Ag ＨｔＮ ｾｑ ｚ Ｏ ｓｄｔ Ｉ＠

As 

Hg (ppm) 

ｾｾｧ ｯ＠

CaO 

Table 2 

Ranges of Composition of Concentrates 

DY Samoles Anvil 
Lead 

Con.: ent ra te 

0. 25 - 0. 40 

44. 00 - 57 .00 

6. 00 - 11 .00 

7. 00 - 15. 00 

0.05 - 0. 12 

13 .00 - 23.00 

0. 10 - 0. 30 

100 . CO - 200 .00 

0. 30 

0.75 

Zinc Lead Zi nc 
Co ncentrate Concentrate Concentrate 

0. 13 - 0. 13 0. 20 - l. 10 0.47 - l. 08 

0. 80 - 4. 00 60. 00 - 67 .00 l . 20 - 2.60 

47 .00 - 54. 00 5. 00 - 7.00 49.00 - 51. 50 

7.50 - 8 .50 5. 00 - 7. 00 l 0. l 0 - 11 . 30 

ND 0. 02 - 0. 04 ｾｬ ｬＩ＠

l .00 - 2.50 8.00 - 15 . 00 l .00 - 2.00 

0. 10 - 0. 15 0.02 - 0.07 0.01 - 0. 18 

400 . 00 - 500.00 20.00 - 70 . 00 100.00 - 350 .00 

0. 73 ND ND 

l. 32 0. 10 - 0.30 ND 

1) DY data rep r2s er. ts averc.ge values ｣ｾ ＭＺ ｡ｩｾ･､＠ fro:n co r.c entrates 
ｰｲ｣｣ｾ｣･､＠ dJr i ng rou3 hing and c l ea ni ng tesos. 

2) i<'.i - no: de :er;:i ined . 

ｃＺ･ Ｚｾｩｬ ｳ＠ c: t '."cs c ＭＺＺ ｾ［ ｾ ｲ＠ ｣Ｑｾ ＺＮＡ ＧＢ Ｎ ｴ＠ ds s..; y > !re srow :'1 in ［Ｎｾ ［ｊ ･ ｲＮｃｩｸ＠ II 

ｩｮｴｾ Ｎｾ＠ J:;s .1y \::°2 :-: l fic.i :e. . 
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The following points should be noted in regard to the concentrate assays 

shown in Table 2: 

(i) The concentrate ranges shown represent high grade fractio ns 

produced during roughing-scavenging tests. They do not 

rep resent ultimate concentrate grades. 

(ii) Although the mercury assays are quite high, especially in 

the zinc co ncentrates: the levels are not excessive and do 

not pose a si gnificant threat to saleability. (Mercury in 

the Grum zinc concentrate is reported to average 650 ppm.) 

(iii) Silver recovery into the lead concentrates appears excellent. 

Based on t he results of the rougher tests, 80-85% of the 

silver cou ld be recovered in the lead concentrate at about 

20 oz Ag/ SOT. However, the results of the lone cleaner 

test (No. 6 in Appendix I) suggest that possibly some of 

the s ilver is in the form of minerals which could be 

dispe rsed into t he taili ng s during cleaning stages. 

Clearly , th i s i s a point of some economic i mportance which 

would merit considerable additional test work. 

(iv) Gold recovery is difficult to esti mate from the ava ilable 

data, but a conservative esti mate woul d be, of the total 

gold, 35-40% should report to the lead concentrate to 

average about 0. 10 oz/ton of concentrate. 

(v) Arse nic leve l s, particularly in the lead concentrates 

origi nating f rom DY-2 samples are high, averaging 0.30% 

As. However , an average 0.20 As in a lead concentrate 

and 0. 15 As in zinc concentrates are quite acceptable. 

(Comparative Grum data indicate 0. 10 As for bot h 

conc entrates . ) 
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(vi) CaO ｡ｾ ､＠ MgO ｾ ｯ ｮ ｴ･ｮｴｳＬ＠ which have some influence on the 

ｦｬｵｸｩｾｳ＠ ｰｲｯｰｾｲｴｩ･ｳ＠ during smelting, are not at a level 

which ｣ｯｾＮ､､＠ cause a conventional smelter any problems. 

(b) ｍ･ｴ｡ｬｬｵｲｧｩ｣･Ｇ｟ｅｾｾＭｯｮｳ･Ｚ＠

In general, ｴｨｾ＠ metallurgical response to the standard test procedure 

was as expected, with good metal recoveries and extensive preactivation of 

zinc in the lead ｲｯｵｾｨ･ｲ＠ circuit. Based on the test data, it would appear 

that DY ore, if treated in the Anvil concentrator with the existing reagent 

scheme, would result in a response quite similar to that exhibited by some 

Anvil ore types. Anvil 1atoratory and plant data and Grum laboratory and 

pilot plan t test data show that about 45% of the zinc in the mill feed 

comprising these or es will float in the lead rougher scavenger concentrate; 

identical to the DY ore response in the laboratory test. 

Much mo re test work wi 11 have to be completed before an accurate 

assessment of the respo nse of the DY ore can be made. However, at this time, 

it is suffi cient to note t hat the response appears to be precisely the same 

as the Anv i l, Grum, Vangorda and Swim ore responses. 

Of a more i mmediate interest, and rather surprisingly, the DY ore 

appears very friable. Based on the laboratory test work, the work index 

appears t o be about 4-7 KWH/ton compared with 9-10 KYJH/ton for normal Anvil 

ore. (See Appendi x III for details of calculations.) Thus, provided, of 

course, t ha t the sampl es are representative, grinding ｰｯｷｾｲ＠ requirements 

for DY type ore would be considerably less than for normal Anvil ｯｾ･＠ to 

achieve the same grind level. 
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A final point of int erest was that only about 1500 g/ton (3.0 lb./ t on) 

of soda ash were needed to achieve target l ead flotation pH levels . Thi s, 

despite the fact t hat the samples were not preserved under nitrogen and were 

thus free to oxidi ze fo r about one year. The conclusion is that the DY ore 

oxidizes somewhat mor e s lowly than Anvil ore and oxidizes at a considerably 

lower rate than Grum ore. 
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CO NCLUSIO NS 

l. The coricentrates do not contain deleterious elemen ts in quantities which 

could serio usly affec t marketability of the DY concentrates. If the DY 

concentrates are blended with Anvil concentrates in the ratio 1:3, the 

rise in the level of As and Hg would, in total, not be significant. 

2. Silver and gold recovery in the lead concentrate are quite good - more 

work is needed to establish if a depressable silver mineral is present. 

3. Metal recoveries 1n tne DY ores are good. Preactivated zinc in tne 

lead flotation circuit is a problem, but data indicates that regrinding 

may be the rou t e to solving this problem. 

4. Considerab ly more test work is needed to assess the probable metallurgical 

response of the ore. At this ti me, the possibility of a favourable 

response is good. 



APPE NDIX I 

DETAILS OF FLOTATIO N TESTS 



Test No. 1: 

Purpose: 

Procedure: 

Feed: 

Grind: 

Conditi ons: 

Staqe na
2

co
3 

Pri r.iary Grind 1500 

lead Flotation 

Co nditioning 

Zinc Flotation 

Metal lurgi cal 
Results: 

ｐ ｲ ｯｾｾ ｣＠ t 

LB!d ｾｯ ﾷ＠ ;l":er Co:-! : c:; : rJ : f: ''..J. 1 

Leed 

ｌ･ｾｾ＠

ｾ｣ｾＺ＠

Lc.ld 

ｚｩｾ＠

Zinc 

Zi.r.c 

Zi r.c 

Zl;i: 

ｚｩｲＮｾ＠

Heads 

ｾｯ ｾ ［ｨ･ ｲ＠ ｃｾｲＺ･ ＭＺ Ｚ ｲＮＮＡ Ｚ Ｚ［＠ .J. 2 

ｓ｣｣ ﾷ Ｑ ･ｲＮ［ｾｲ＠ .::" : e:- : 1·i: :e le. 

ｾＬＺ Ｎ［Ｎ ﾷ Ｌ･ＡＺｧ｣ＺＭＭ ｃ ｾ｣ＺﾷＺＭ Ｚ｣＠ ! : ,; •Cl . 

Sca ·:e:-.; e:r (..;"":::--. : •' J : :? Ｎ ｾＮ＠

Roi.. ;!'ier Co:---:t?": ... .! :e :v. 1 

ｩＺＺＺ ｯｊｾｲＮ ･ ｲ＠ C::J:-. ＮＮＺ･ｲｾｲＢ ｊ＠ : i: Ｍｾ Ｎ＠ 2 

ｓＺｾ ｶ･ｩＺ ［･ｲ＠

ｓ｣ｾ＠ .. ﾷ ｾ ｾ ｾ ｣ｲ＠

ｓ｣｡ ｜Ｇ ･ＡｦＮ［ｾｲ＠

ｓ｣｡ ｶ ･ｲＮ ｾ･ｲ＠

... -;. 1 ... 

29 . 10 

26.93 

23.07 

ｃＮＺｬｾﾷＺＺ ［ Ｚｲ＠ .! : e :;u. 

C.:. .... : ＡＺ ｾ Ｎ＠ :ra >.! ｾ Ｎ｡＠ . 

ｃ｣ＺＭ Ｎ ＺｾｲＮＺ ｲ ＮｊＮ ＧＺ･＠ t<tJ . 

7'..! i 1: ::; 

Standard test procedur e to evaluate flotation response. 

Grind and float five lead rougher scavenger concentrates 
and five rougher scavenger zinc concentrates. 

2.0 Kg minus 10 mesh of sample DY -1. 

Sta ndard . 

Reaqcr.ts Added q/ton* 

Na
2
so

3 

2 

1 

2 

:'!a CU 

90 

h:; i ｾ ＡＱ＠ t 

S.JO 

ｾ Ｎ＠ :4 
0 . 05 

0 . .: 2 

J.C 3 

0.05 

0 . '.J J 

c. ｾ Ｉ＠

J .J2 

;).01 

0.6 3 

ｾＺＮ＠ 6 3 

ｾ ＺＺＮ Ｎ＠ 5 7 

SS .50 

so. 75 

93.0 7 

Z- 11 

so 

25 

70 

25 

Ca (OH)z CuS04 

1500 500 

* Metric Ton 

t.s_sc.ys ,,, ｰｾ＠

22. 1:t ｾ ＵＮＡＰ＠

12.30 28. 00 

ｾＮｾ ｊ＠ 9. sa 
.3 . 3J 6.5J 

2. CJ 3.5.J 

O. S7 0. SS 

l. 11 1.05 

1. Ｚ＿ ｾ＠ ｾ Ｎ＠ 51 

1 .CO 1. .: s 

') . 67 ｬＮｾｏ＠

0 . 19 0. 29 

2.55 5. 24 

Grind 

13 

39 . 1e 

33.S5 

3i.27 

Ti me (mi nut es ) 

Cond i tiu n Frath 

2 

11 

10 

11 

Ao 

13. 20 55. i 2 

11\.00 19 .92 

20.iO ＹＮ ｾＵ＠

20.2: 2 . 20 

;s. ;o ＲＮ Ｗｾ＠

Ｕ ｾＮＵＰ＠ 2 .19 

ｾ Ｐ Ｎ ＵＰ＠ 1. 10 

1.: . 20 1. 51 

ｾ＠ . .; '.) 0 . 53 

2. SJ ｯＮｾＶ＠

0. 17 4 . .:o 

8.59 

ｾｈ＠

10.0 

9. 8 

11.1 

11. 0 

:Jistri:i!..tior. 
O• 

56. 63 

22. G5 

9 ,g 3 

ｾ＠

" . . , 
2 . 33 

l.Q5 

0. 51 

;}. so 

0 . 60 

ｇＮ ｾ ｏ＠

3.51 

i; . c .. 
.. .... . ::10 

: 6.05 

ｾ ＵＬＵＰ＠

Z;; 

ＹＮｾＵ＠

$.65 

ＱＳｾ＠ 2·.:; 

o.::.:. 

3?. :: 

11. s; 
5.'25 

1.: " 
｡ Ｎｾ ｾ＠

1. 23 



Test No . 2: 

Purpose: 

ｐｲｯ｣･､ｵｲｾＺ＠

Feed: 

Grind: 

Conditions : 

Stage Nal0
3 

Pri ll'.ary Grind 1500 

Lead Flotati on 

Conditioning 

Zinc Flota ti on 

Metall urgical 
Results: 

Prc .:l •1:t 

LNc ｒＺｊＺＮＺ ﾷ［ｾ ･ｲ＠ ｃｯｲＮＺ･ｾｾｲ｡ｴ･＠ 1:0 . 

Lead hcusher Co n;:i;?r. :.r: : c ｾ Ｚ｡Ｎ＠

ｌ ｾｾ､＠ ｓ･｡ｶ･ ｲＮ ｾ［［［ＺＭ ｃｯＺＺｾ･ｮＺｲ｡ｴ･＠ ｾ＠ .0. 

Lead ｓ｣｡ｶｾｮｳＲＡＧＢ＠ Co -.:?!ltra ｾ･＠ !:O. 

leJd Scave;,ger ｃｯｸ･ｮｴｾ｡ｴ･＠ .' 'J . 

Zinc ｴ｜ｊＺＮ［ ［ｾｾ ｲ＠ ｃＮＮＺ［ ＭＺ ｾ Ｒ ｲＺＺｲ ｾｴＧＮ＿＠ ::o. l 

Zinc Rou;ra r Cc .1..: en =:ra:r: ::c. 2 

z; nc Sccve:;<; :r Ccr..:er. : rate ｾ Ｚｯ Ｎ＠

Zinc Scav cn9er ｃ｣ ＺＺＺＺ･ ｾ ｾ ｲｴＡＺ･＠ :"). 

Zinc ｓ｣｡ｶ ･ｾ［･ｲ＠ ｃｯＭＺＺ･ ｲＮｾｾｾ ｴ･＠ ｾ Ｂﾰ＠ . 
Zir.c ｓ｣ｊ｜Ｇ･ｾｳ＼ｲ＠ T.! l ｬ ｩｲＮｾ＠

ｾ ｡Ｌｬ［ＺＡｓ＠

33.20 

z: .ca 
24 . 50 

ｓｴ｡ｮ､ｾ ｲ ､＠ test procedure with an attempt to reduc e zinc and 
iron flctation in the lead circuit by additions of extra 
｣ｹ｣ｾｩ､･＠ and sodium sulphite. 

Standard test with sulphite, extra cyanide and reduced 
(:Ollector addi tions .1 

I 

2.0 Kg minus 10 mesh of sampl e DY-1. 
I 
I 

ｾｴ｡ｮ､｡ｲ､Ｎ＠
1, 

I 

ＰＮ･ｾｳ･ｲＮ ｴｳ＠ Add F.d a/ton 

ｴｾ Ｒ ｳｯ Ｓ＠ NaCN Z-11 Ca {OH)
2 

CuS0
4 

1500 150 50 

35 

70 1500 500 

25 

ｗ｣Ｑｾｩｴ＠ Ass3ys 
:. ;·:i 

0 . 13 ; 3. ｾ ｯ＠ 33 . 20 

O.C2 10 . lG 23. 10 

'.).8" ｾ ＮＹ Ｓ＠ 9.50 

2 J.02 2 .00 5 . 50 

3 ｃ Ｎ ﾷ ｾ ｚ＠ 2.CC 3_..;J 

.cs l. C5 O.S9 

C.01 1. 33 1. 19 

l 0 . 03 I. ｾＲ＠ 1. ｾ［＠

0.0 3 1. 1 s ＱＮｾＳ＠

3 0.03 0.95 l. 22 

:J.6 5 0. 2C· 0. 34 

? "' .... j,V ｳＮｾ ｯ＠

Le ! d ｣ｾＭｾＱ｡ ｴ ｩｶ｣＠ ｒｾ｣ｯｶ･ ｲ ｩ･ ｳ＠

77. 17 

:::. .: . ...... 

ｾＭ ＺＮ＠ 32 

92.69 

Ti me (ICinutes) 

Grind Condition Frot h pH 

13 

ｾ［｟ Ｙｱ＠

ｾＷＮ＠ i.3 

Ｒｾ Ｎ Ｗｩ＠

2 

10 

Ｍ ｾ＠

21.CO 

25.00 

28.70 

ＲＷＮｾＰ＠

23.20 

49.90 

33.60 

17 . 60 

5. 90 

2.50 

0. 20 

ｳ Ｎ ｾＷ＠

11 

11 

,..,;: 

70. 73 

9.10 

" C? .) . .... _ 

2.28 

l. £2 

2.05 

0.81 

1.53 

1. 39 

1. 17 

5. 5-t 

10. l 

10.0 

11. l 

11.0 

ｄｩｳｴｲｩ ｴＮｵ ｾｩｯｲＮ＠

［Ｚｾ＠

77. 17 

9 . 17 

3. 03 

1. 91 

l. 36 

0. 76 

0. 32 

0. 73 

0 . 74 

0.65 

4.11 

27.Ci6 

33.c9 

:;J. ｾ＠ 3 

Ｂ ｾ＠

31. ｾ＠ 2 

6. 32 

5.75 

6 .G5 

7. 21 

27. C5 

6.63 

5.50 

1. 95 

0. £5 

ＱＮＵｾ＠



Test No. 3: 

Purpose: Attempt to reduce zinc flo t ation in the lead circuit. 

Procedure: Standard test with sulphite and increased conditioning 
prior to the zinc flotation. 

I 
Feed: 2.0 Kg mi nus 10 mesh of sampl e DY-1. 

Grind: Standard. 

Condi tion s: 

Stage 

Pri mary Grind 

Lead Fl otation 

Cc nc: ｾ ＧＮ ［ＺＮ＠ .. : :., 

Zinc Flota tion 

Metallurgical 
Results: 

Produc t 

Na2 C03 

1700 

Lead ｾｯｵｧｾ･ｲ＠ Co r::en t :-atc: ｾ｣Ｎ＠ l 

Lead Rvu;her ｃｯＢＧ Ｎ ｃ € Ｚｩ ｾＡＢ､ ｾ･＠ f;o . 

,;a2so3 

1500 

Lei!d ｾ ﾷＺ､ｶ･ ｲＮ ｧＭＲＧ ｲ＠ ｃＮＺＺＢ｣ ＭＺＺ ｲＮ ＺＺＧＢ､ ｾ］＠ ｾＮｵＮ＠

ｌ･ｾ､＠ Scaver.ge r ｃ ］Ｇ ＺＭＮ｣･Ｚ Ｎ Ｚ ｲ ＮＡｾ･＠ :.a. 3 

Zi !"!c ＱＧ ｣ｾＹｾ ｴＺｲ＠ Ccnccr:trJ : e .':o. l 

Zir.c ｒＺＺﾷＮＮＺ ｧｾＮ･ｲ＠ Co :-.ct:n tra: e ｾ［ｶ Ｎ＠ ? 

Zin.:: Scr! vcr.se r ｾＮｊｲＮ ＨｴＺＺｾｴＺＭＺｬＺＺ･＠ ｾｩｯＮ＠

Zi r.c Sca>e r.ger ＮＺｾｲ Ｎ ｣ ･ ｮｴ ｲ ｡ ｣＼Ｚ＠ ｾ ＺＮＺｩ Ｎ＠ 3 

ｚｾｮ｣＠ s,aver.9: r ｩｾｩｬ ｩｮｧ＠

Heads 

·? " :""I 
"" -. ->J 

35 . 5 7 

23.Sl 

25 . Ｑ ｾ＠

24.5\l 

Nc:CN 

90 

li e i ｧｨ ｾ＠

0.03 

O.J4 

0 . 05 

0 .02 

:J . 01 

C. 0:1 

0 .0:' 

C.02 

'J.0 1 

O. :i 

0.6 .: 

;; i . ?J 

9 i. :'') 

93 .oa 

Ｙ ｾ ＮＤＳ＠

Z-11 

50 

30 

30 

50 

Ti r.: e ( ::;i nu tes) 

Ca(OH)z CuS04 Grind Cond iti on Froth 

15Cv 

ａｳ ｾ ｩ ＧＡｖｓ＠

, t :; -.. :;. 
.S .SO .: 2. 20 

10 . 9J 23 . 7'.J 

5. 5,J i 1.E'.l 

:'.CO .: . 5') 

I . 'JJ 3.0C 

0.9 .: ·a. C2 

1. 12 1.:;.; 

0. 57 1. 22 

O.t5 1. ｾ＠ :J 

0 . 6 3 1 ' ? •• 1 _ 

0. 1? 0 .27 

2 . 59 - .. :;, ....... 

13 

33. 19 

:;.: .c: 

32.C:? 

29.H. 

rn 

16. 00 

23 . .:0 

22.20 

ＲｾＮＳ Ｐ＠

22. iO 

43. 50 

16 .50 

5.20 

2. 9'.J 

2.3:J 

0. JS 

8.51 

2 

11 

10 

11 

Ｎｾｯ＠

58. () 3 

18. 71 

10 .46 

2. iS 

1.09 

3.21 

0. 73 

0.64 

0.2 2 

0.35 

4. 39 

9.9 

9.8 

l i. l 

11. 9 

Di st ri J:.i tion 
re 

61. 70 

19 .38 

10 .69 

1. ;j 

O. E2 

1. 01 

0.41 

0.42 

J. 7 

0. 29 

3. 19 

ｾ Ｓ Ｎ ＲＰ＠

.: : . : 2 

ｾ［Ｎ ＼Ｚ Ｓ＠

49. 97 . 

!:0. 35 

::'. c 

14. 9£ 

10.57 

12 .oo 

• 6. 20 

3. C5 

42. 20 

3 . 25 

1. ｾ＠ 6 

0 . 29 

::.39 

1, 11 



Test No. 4: 

Purpose: 

Procedure : 

Feed: 

Grind: 

Conditions: 

Pri ma ry Grind 

Lead Flotat i on 

Condi t:: :-:: :.; 

Zinc Flota ti on 

Meta 11 urgi cal 
Results: 

1500 

ｓｾ｡ｮ､｡ ｲ､＠ t est ｰｲｯ｣･､ ｵｲ ｾ＠ mod ified to investigate sa mpl e 
OY-2 . 

ｓｴ｡Ｑｾｾ ｲ､＠ test with sulphite and additional copper sulphate. 

i 

2.0 Kg minus 10 mesh of sample DY-2. 

St.ar.d.=.i.rd. 

ｐ･｡ｱ･ ｾｴｳ＠ Added g/ t on 

1000 90 50 

50 

75 

Ti!:.e (!':'Ii 11utes) 

13 2 

200() o,.,n 

A!.S .! Y'; 

11 

11 

oH 

i0.0 

9 .9 

11. 7 

11. 8 

9istribution 
ｾﾷｪ＠Pr o.:;..: i::: ｾ ﾷ ｾＭＭ ＭＭ Ｍ ﾷ＠ r:-. ·------zn 

'-'-=-="-'---------------- ... --- ·--- - - ---
Po Ln 

Lead ｒ ｯ ｾ［ ｲＮ ･ｲ＠ ｃ ｯｾ ｣ ･ ｾ ｴｾｾＺ･＠ ＺｾＮ＠ 2 

Lead Sc.:! v2r.ge r ｃｯｲＮＮＺＺ ･ｾ ＺＺＭｃＡ Ｚ ･＠ ｾｩＮＺ＾Ｎ＠

Lead ｓ ｣ ｡ ﾷ ＱｾＺＮ Ｚ［･ ｲ＠ C·J :.cc-: t :-.1.: e ｾ ＮｯＮ＠

ｌ･ｾ､＠ Sea "::r.ger- CJ!".: ｾｲＮ Ｚ＠ r a :e :;o. 

Zinc ?.O !... •;'.°:c r C:ir..:: ::: :: .: ｲ ｾ＠ te ｾＺｏ＠ _ 2 

Zinc Sca ve::ger Co ::..:er.:ra:e :o. 

Zi r.c ｓｩＺ ｡ ﾷ Ｑ｣ｾ ［［･ ｲ＠ Cc :-- .:c:'it rate ｾＺＰ Ｍ

ｚ ｾｲＮ｣＠ Sca ¥2r.; er Co r.:e r-. t rote ｾｩｯＮ＠

Zi r.<;: Sca ven ·;er T.:!! 1 i r. <; 

He.!dS 

.;].40 

31 .E3 

:::.59 

Ｒ Ｑ ＮｾＶ＠

J . rs 
ｃＮｾ＠

f\ ') "' 
.... . .. j 

0 . ｾ ﾷ Ｒ＠

ｯ Ｎ ｾ ｳ＠

0 . 01 

C.02 

0 . 03 

ｯ Ｎ ｣ ｾ＠

a.to 

57.H 

ｾ＠ .55 

1 7. Ｚｾ＠

e. l O 

3.30 

2 . CO 

2. 2:; 

1. 2 ! 

·1.20 

l. ｾ Ｂ ｊ＠

0 . 23 

l. &6 

.: ｾ＠ . .: '.) 

13 .6'.l 

7 . -:;:) 

ｾＮ＠ ｾＺｊ＠

3.SJ 

. 0 . 71 

i.02 

1. 53 

ＱＮｾ Ｕ＠

1. ;a 

0 . 56 

3. 93 

ｾｾＭ 11 

ＲＴ Ｎ ｩ ｾ＠

, . ' 
Ｇ［ｊＮｾ＠ .. 53. 33 

10 . 30 18.10 

Ｙ Ｎ ｾ ｯ＠ 5.55 

S .50 2.57 

9 Ｇ ﾷ ｾ＠ 1. 6 7 

4-\. 11 2.!3 

36. JJ 0 .84 

ＲｾＮ＠ 10 1.32 

11.EO 1.65 

5. 10 2. 02 

0 . 33 10 .45 

5. 26 

57.47 9.SC 

19.36 3.13 

5. 72 ＵＮＵｾ＠

2.25 2.? 7 

1. 29_ 2 .46 

0. $6 /If'. . ... 
"'T "J . "'t J 

0.33 3.93 

0 . $5 7. 92 

0.93 5.64 

1. 32 3.64 

9.81 . " "'t. ,j :J 

Zi nc Ct..:'J 1a ti ·; e ｒ･｣ｾ ｶ ･ｲｩ･ｳ＠

Ｔ Ｐ ＮｾＳ＠

49 . 36 

::- .::; 

66.5 5 



Test No. 5: 

Purpose: Modified sta ndard to att empt to i mprove selectivity in 
the lead flotation. 

Procedure : ｓ ｴ｡ｮ､ｾｲ､＠ test with sulp hite. 

Feed: 2.0 Kg of minus 10 mesh of sample DY-2. 

Grind: Si·andard . 

Conditions: 

Reaaen t s Acded o/ tcn 

Stage 

Pri mary Grind 

lead ｃＺＺｾ Ｚｯｴ Ｍ］ ＿ ｾ＠

Conditioni ng 

Zinc Flotation 

Meta 11 urgi ca 1 
Res ul ts: 

Prod'.;Ct 

Na
2

co
3 ｾＺ Ｚ ｺ ｓＰＳ＠

1500 1000 

le<!d Sc .!ve-:;cr ｃｾ ＭＺ［Ｚｾ ｾＡＮｲ｡＠ ti? · ｾｩｶＮ＠

ｬ･｡ｾ＠ ｓ｣ ｾ ｶ･ｲＺ［･ ｲＭ ｃ ｣ＺＺＭ［ Ｍ］ｾｾ ｾｲ､ｴ ･＠ ｾＺＰＭ 2 

Leed ｓ｣ ､ＧＮｲＲＡＮＮ［ｾｲ＠ ｃ ＭＺＭＭ Ｚ ｾＺｩ Ｚｲ｣ＺＺ･＠ ｾｾ Ｎ＠ ｾ＠

Zir.c ;:.ougt-.er ｃｯ ｮ ｣ｾ ｲ ＺＮｲ､ｴ ･＠ Ｚ ｾＮ＠ 1 

Zi r.c ｾｯｾ［ＧＮＧｩ･ｲ＠ ｃｯｾ］ ｾ ＺＮｲｾ＠ t e ｾＧﾰＭ 2 

Zir.c Scdve::;:r Ｚｾ ｾ｟ＮＮＮＺＺ［ ＭＺｴ ｲ ､ ＺＮ Ｒ＠ ｾ［ ｯＮ＠ 2 

Zi r.c Scaver:.;cr Ｚ ｣ＮＮｾ Ｎ ［Ｚ ･ ｲＺ ＺＮｲＮＡｴＺ＿＠ ｾＧﾰＭ 3 

Zinc S:.ivenqer Ta i :ir.g 

He.ads 

31. z. 
25.2i 

24. G? 

ｎ｡ ･ｾ ｾ＠

90 

W·::i ｾ Ｚｨ ｴ＠

o. o:: 
0.JZ 

G.O? 

C.C3 

G. :' 1 

o.c.; 
- _, 
u . .J .... 

0 . 02 

O. C2 

0. 03 

0. 73 

:. ? . : 7 

2:' . 59. 

&! . 32 

Z- 11 
Ca (OH)

2 

50 

25 

35 1500 

35 

:•G 

lS.20 

iD . EiC 

5. 9 . .:· 

3. 50 

2. 70 

1. 3G 

1. 50 

1. 30 

1. 20 

l. 2'0 

0 . 30 

1.3'. 

Ti r.:e (mi nu tes) 

｣ｾｳｯ Ｔ＠ Gr ir.d Condi t i on Froth 

13 2 

11 

500 10 

11 

.!.. s sJv !. 
Ｚ ｾ＠ Ul ;i:. 

4 1. 50 9.70 52 .19 

23 . 73 lC·. SO 13 . 36 

13. 70 10 . 50 5.92 

6.SJ 9. ! 0 4.85 

4 . 70 ＹＮ ｾ ｯ＠ 2.10 

0.1'2 ＵｾＮＱＰ＠ 2.70 

1.61 34. 10 1. 78 

1. Ｗ ｾ＠ 13. 00 1. 57 

1. 73 8.60 0. 96 

l.93 5. 20 1. 86 

0.60 0.40 11.69 

3. 99 5 . 13 

5!. 10 

27 .3:'.i 

DH 

9.9 

9.8 

11.0 

11.0 

Di strl J · ... ti 0:-1 

p:, 

ＵＶＮｾＸ＠

ｾ ｾ ＮＰＸ＠

7.il 

• '> .. . ..} ... 
1. 72 

0. c:o 
O. <;O 

o.s; 
0.57 

1. 30 

11.02 

ｾＱ ＮＲＵ＠

::; . : 2 

51 . ｾＳ＠

6.; . 4.i 

67. 14 

Z:i 

lC . 21 

Ｕ Ｎ Ｉ ｾ＠

4.60 

4.€5 

2.E3 

41.25 

14.87 

5. 76 

2.53 

? ---. / .) 

ｳ ｾＱ Ｒ＠



Test No. 6: 

Purpose: 

Procedure : 

Feed: 

Grind: 

Conditions: 

? rir..i ry Gr in<f 

Lee..: F1o t at. ior. - S:a r..:did 

Lead Firs t ｃ ｬ･ ｾ ｾ ｾｾ＠ ｲＱｯ Ｚ ｾｴｩ｣ｮ＠

To attempt to produce, by regrinding lead rougher­
scavenger co ncentrates with cyanide and lime, a 55-60% Pb 
concen trate. 

Anvil stdndard test proced ure to produce a lead rougher­
scavengei· concentrate, t hen by regrinding this concentrate 
for 5 min utes in the rod mill with 750 g/ton feed of lime 
to pH 11.5 a cleaner 1concentrate was produced. The cleaner 
tcliling was diverted Ｏ ｾ ｯ＠ the zinc rougher flotation stage. 

I 
I; 

2.G Kg of sample DY-1 '. 

ｓｴ｡ｾ､｡ ｲ ､＠ procedure and time. 

ｃＮＺ ｾｾｾｾＡｾ＠ Ｌ［ ｾ ｾ ＮＺ Ｚ ＺＭＡ｟ｧＮＺ ＭＧ Ｚ ｣ ﾷ Ｚ［＠

:..i ,co , ｾ ＮＮｬ ＺＬＩＰ Ｓ＠
ｾ＠ ｾ＠ c ｾ Ｚ＠ 7 

" 
Ca (CH)

2 

lS0J 90 3J 

ｾ Ｕ＠ !O Ｗｾｑ＠

10 

r;,,-,,, k ; r.u: es l 

CcSO . 
ind 0 1 Co"o i t ion Froth n!-; 

13 2 i0 . 1 

11 

5 2 11. 5 ' 

8 l l. 3 

Zi ;i.: Ro;.; ;; t e r CGr..::i : io!'lir.q "'i : h 
ｌ ･ ｾ､＠ ｾｩｲｳｾ＠ ｃ ｾ ･ ｡ｾｾｲ＠ ｩｾ ｩ ｬ＠ · 

25CO 1080 10 11. 7 

Metallurgical 
Results: 

ｐＬＭｾ｣Ｚ［｣ｴ＠

ｬｾ､＠ Fi est Cl ecr..:r (!)nc ::: r. :r.? tt: 

Zi:-:c ｆＧ Ｎｊｾ［ ＺＭＭ･ｲ＠ Co ;-;:: ,.: r. :r.:: te ｾ ［ＮＬＩ Ｎ＠ ; 

Zi r.c ｒ ｯ ｾｧｨ ･ｲ＠ Cc::.: e:; :rdte ｴｾ Ｎ＠ ? 

i:i r.c Sca·; er;ge r Coxe!::r Jte ｾ ｩＺ＾ Ｎ＠

Zi r.c Sea ve r.g ee ia i l i.r.g 

Medd (Ca 1cula : ;:J ) 

ｷ ｾ＠ i Ｎ Ｂ［ ｾＺ＠
-, 

.... --: 

j, 
7 H . ｾ ｯ＠

1:: . 3 2.5Cs 

5.$ ; . :o 
3. 3 7 . 1C 

' . r. , .. . 'J ｯ Ｎ Ｙｾ＠

1 :.J ,,) 2.50 

60 8 11. 5 

Ｎ ｾｳＬ Ｎｯ ［ Ｎｳ＠ Ci stri bt..t i o?i r 
:·:. -·· ｾｯ＠ t·b ｾｲＮ＠

ｳｾＮ＠ ::.:i ii . 10 .; ｾＮ＠ 20 60.GG 7. '.!J 

ＮＡ Ｎ ｾ ｊ＠ 47 . 30 10. 10 8.50 55. :IJ 

Ｙ Ｎｾｯ＠ 3& . :'J 9. 70 Ｑ Ｐ Ｎ ｾ ｊ＠ 23 . C:J 

iO. ;J 1s. ; 0 ) . 20 6. 70 7 .2 : 

1. 00 0. 5 J 29 . 50 ｬｾＮ＠ 2:-: 4.; o 

S.3G .8. 72 100.00 Ｑｇ ｏＮｏｾ＠ JC'.).OO 



APPENDIX II 

ASSAY CERTIFICATES FROM KRAL 



.· 

Kamloops Research & Assay Laboratory Ltd. 
B.C. LICENSED ASS.-.. ERS 
GE OCHEMICAL ANALYSTS 

2095 WEST TRANS CA NADA HIGHWA Y- KAMLOOPS, B.C. VIS 1A7 

TELEPHONE 312-2784 TELEX 048-8320 

CERTIFICATE OF ASSAY 

TO ___ _!.i·_. _ P_e ｾ･ｲ ｟＠ ｾＡＧ ｯｷｮ ＬＮ＠ ______ _____ _ 
lr-1 ·7 1:... Certificate No. - -L--=--'--=·J ___ _ 

Date ｟ ａ ｾｵｾ＠ t J3_, _ __1_9 78 • __ 
F'a1• , Y uk o n 'l' _ _r:l' i ｾｾｏｉＧ ｊｔＺ＠ • YOB lKO. -- ------- ·-·- -- -· -·-- ---· - -----

;J1 ｾｬ Ｇ ｲｲ ｨｵ＠ rntify that the fol lmvi ng are the results of assays ma d e by us upon the herein dl.'sc ril! 1.'< i i I·: l .. 
.' .I l --- - ---- -------- -- .., ___ .. 

ｾＭ --------

Kral No . Marke d 
-------------- -- -- ------· -- - ------ -

1 A ＰＷＱｾＵＷ＠
2 B ＰＷｩｾＵＷ＠
3 c 071+57 
l+ D ＰＷｾＵＷ＠
5 E 07457 

6 A 0711.58 
7 B ＰＷｬｾＵＸ＠
8 c 07458 
9 D ＰＷＯＮｾＵＸ＠

10 E 071+58 

11 A 071+61 
12 B 071+61 
13 c 07461 
l it- D 07461 
15 E 07461 

NOTJ:: : 

Rejects retained three weeks 

Pul p s r e taine d three months 

ｵｮｬ ｾｳ ｳ＠ oth e rwise arra nged . 

- - ---· - - --·-· ··--- ·•-, 

X C'lID:f.. 
--- -·---- 1-ft " ｇｭＮＺＮ ｾ＠

ｬ＼ｬＺｓｌｓＮＮｾ＠

158.020 
800780 
98 .398 
43 .291 
29.615 

176 0 706 
ＳＳＮＵＱｾＷ＠
37.820 
16.885 
28.461 

ＱＲ ｬｾＮＱｾＳＵ＠
49.126 
60.321 
41.301 
25.958 

------
S IL VER Pb Zn 

- S hort···ctr ----- ----- ... 

ｏ ｵｮ ｣Ｚｾｳ＠
Per '.Lon Pe rce nt Perce nt 

--- ------ ---

18.90 42017 16003 
10 .. 92 23065 20,,35 
5,.57 11.78 22.17 
2 .. 57 4.80 24.31i 
1..89 3o03 22oll 

., 94 . 62 43.51 
1 .. 12 1.34 16.54 

.. 87 10 22 5.15 

.66 lo lO 2o93 

.63 1.12 2.27 

,,87 .86 50.53 
lol.5 1.06 Ll-0.52 

l.2i 1051 14.81 
1.0 l.li.8 4.42 

.87 l.l+O 2.94 

J.i,a 
-- -- -· 

Pe rce nt 

11.71 
l 7. i6 
21. 7 
23. 21 
19.29 

12.02 
24.45 
30.32 
31.15 
30.22 

8.76 
12oJ8 
26.56 
30.84 
29.60 

Cu 

l'crcen t 

.53 

.39 

.29 

.22 

. 23 

.10 
012 
019 
oll+ 
.19 

.08 
oll 
.16 
.15 
.16 

Hg 

·o:r./:"1"' 
Perccn L l'crccn i.: Ｏ ｽｾﾷｩ Ｚ Ｎｶ､［Ｎ＠ t 

. 018 
0025 

.20 
ｾＲＰ＠

.Ol.l-6 .09 

.040 .11 

G L ') 
......... ｾ ｾ Ｌｾ ｾｾ Ｎ＠ ｾ｜Ｚ ﾷ ｾ＠ .. ｾ ｾＺ ｾ Ｍ Ｌ ｾ＠ .............................. . 

Registered Assa ye r, Provi n ce of Bri tish Columbia 



2o 

Kamloops Research & .Assay Laboratory Ltd. 
B.C. LICE NSED ASSJ.. __ RS 
GEOCHE MI CAL ANALYSTS 

2095 WEST TRANS CANADA H /GHWA Y- KAMLOOPS, 8.C. V1S 1A1 

'1'0 Mr .. Peter Brown 

TELEPHONE 372-2784 TELEX 048-8320 

CERTIFICATE OF ASSAY 

- --· ----------

Cert ificate No. _ _ ｋＬＮＬＬＮＮｬＮＧｦＮＱＭＮｊｊＮＮｬＮＶｪ｟｟｟ ｾ＠

Date ｟ ｬ｜ＮｊｊＮｧｬＮｬ ｟Ｌｾ＠ t_8__.._ J_'l_'W._"---

ﾷｾ＠ ｬＱｲ ｾｲｨｵ ｟ ｲｬＺｾ ｴｪｦｧ｟＠ __ ｾｨ｡ｴ＠ the f ollowinq arc the results of assa ys ma de by us upon the h e r e in dL·scril•u cl _ _fl 1 ' • • 1·• Ｑ ﾷ ｾ＠ .<;. ·; ,J 
--·-- - -· - -- ---- -----

Kral No. 
--"----- -

NOTE: 

16 
17 
18 
19 
20 

21 
22 
23 
21+ 
25 

26 
27 
28 
29 
JO 

Ma r ked 
- ---- ｾＭＭ ＭＭ ＭＭ - -- -· .. 

A 07460 
B 07460 
c 07460 
D 07460 
E 07460 

A 07463 
B 07463 
c 07463 
D 07463 
E 07463 

A 07464 
B 07464 
c 071t.64 
D 0746lt 
E 07li64 

Rejects retaine d three weeks 

Pul p s r e taine d three months 

unl e s s otherwise arra n ged . 

-----

:«.WAX 
Wt. Gmo· --:-
Ｎｊ Ｏｲ［ｭﾷﾷｾ Ｂ ｾ＠1btxx9iix 

123.173 
79.974 

106.207 
32.987 
67 .585 

81.507 
108. 747 
61. 3lt8 
360162 
26.520 

9Lt.597 
25.361 
33.886 
50ol6lt 
7Je6J.l 

SIL/ER Pb 
Short-- dry-- ------

ｏ ｵｭｾ ｳ＠ Percent Pe r o n 

22 •. 08 46.68 
12,JO 28. oi._ 
4•Lt3 9.50 
3 ,28 6 .. 64 
1,97 3.51 

8.14 18.59 
ｬｾＨＮ＠ 92 41.liJ 
3 , 27 7. 32 
2.58 4.83 
2.25 3. 76 

.96 .71 
1.21 1.02 
lolt2 1.53 
1018 l.lJ.5 
l.OO l.ltO 

-· 

Zn Fe Cu H IT 
I') - ----- -

r 11 

ｯ ｾｾ＠ ... Ｌｾ＠ f''P 
Percent l'erccnt Perce nt l'c rccnL 1P:fi.r-vJii'L Percent 

----- - -- --- - ----·- --- ---- ------- -----

13._19 10.19 .60 0019 . 18 .ob 
17097 16.65 .1._4 . 025 .17 . 08 
20.71 23.52 033 
20.2lt. 
16.40 

Ｒ ＴＮ ＳＱｾ＠ .30 
27.4 023 

10.JJ 26025 034 .010 .39 .08 
9.41 
9 .. 11.l 
Bo.51 

16.15 046 .012 .28 .10 
)2.P.8 ca)7 

JJo88 .46 
9.56 33.31 • 76 

44.11 
36.30 

11.72 .11 .042 .17 
14.26 .15 .035 .20 

24.11 22038 025 
llo59 
5o09 

28.31 .4.0 
32.70 .59 

ｾ＠ } ) 

.............. ｾ＠ .... ｾｴｾ Ｎ＠ r'} .. ｾｾｾ ＭＧ＠ Ｚ ｾ＠ .......... ... ..... .. ... . 
Registered Assa ye r, Province o F British Col uml)ia 



) . 

Kan1loops Research & Assay Laboratory Ltd. 
B.C. LICENSED ASSA. ｾｒｓ＠

GEOCHEMICAL ANALYSTS 

2095 WEST TRANS CANADA HIGHWA Y- KAMLOOPS, B.C. VTS TAJ 

TELEPHONE 372-2784 TELEX 048-8320 

CERTIFICATE OF ASSAY 

'l'O ___ Mr_ o_ 1?._: e_t_e_r_ Bro.w __ n _________ _ 
Certificate No. K-1716 

Date _ _ ａ ｟ ｵ ｾ Ｍ ｾ Ｎ ｾ｟Ａ｟ｾｾ Ｗ Ｍ ｾ＠

--- ----- ----·------- - ----

ｾ＠ ｾｬＧｲｊ＿｢ ｕ＠ rntifu t hat the followi ng are the resu.lts o f assays made by us upon the he r ein described flo t. prod . salllpl cs 

Ｍﾷ ｋｲ｡ ﾷ ｾ Ｍ ｾｾｾ ﾷＭＭ ｾＭＭＭﾷＭＭＭＭﾷＭＭ ｾ｡ｲｫ･ｾ ＭＭＭＭＭＭＭＭ ｾ＠ SIL !ER Pb Zn ｆ･ ＭＭＭＭＭ Ｍ ｾＭ ［ ＭＭ ｾ ｾ ＭＭ --- ｾｳ ＭＭ , - ＭＭ Ｎ ｾｾＭ

---- ------ -· -------- --····--------------------wt-.--Gm-.---1---shor-t --clry- - - ----1---------- -------- ---- -- --- · - --- oz/rmT-
m38fix f/euf':,P/fn Percent Perce nt Perc ent Pe rcent Perce nt Pe rcent X'J{'XO'LJ'll!C 

31 
32 
33 
JLt-
35 

36 
37 
38 
39 
40 

!1.1 
ｾＲ＠

43 
iµ_,. 
45 

A 07466 
B O?l .. 66 
G 07466. 
D 07Lt-66 
E 07L .. 66 

A 07LJ.6 7 
B 071+67 
c 07467 
D 07L .. 67 
E 07467 

A O?lt-69 
B O?!t-69 
c 0711-69 
D O?!t-69 
E O?!t-69 

>---------+----·--- -------- ---j -··-·· -- ·-·- -

227.894 
38 .911 
30.,808 
33.794 
J9.281 

83.392 
26 Ｎｬｾ Ｒ Ｐ＠

48 .054 
51 .02 7 
52 .L .. 55 

102.839 
45.188 
42. 780 
4801 .. 03 
27.941 .. 

13 .4_4 ' 
10.06 
4.93 
2.92 
2.00 

1.06 
i.33 
1.1+2 
1.18 

096 

18.18 
10.64 
5.83 
3.56 
2. 74 
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APP END IX II I 

AN ESTI MATE OF WORK I NDEX - DY SAMPLES l AND 2 



SUMMARY 

The tailings samples from the flotation tests exhibited very fine grinds 

during the Anvil s tandard grinding and flotation test procedure. By 

assuming constant power input to the laboratory mill, and knowing the 

average work index for Anvi l ore, it was possible to arrive at an 

estimate of the work indi cies (W 1). of the ore represented by samples 

DY-1 and DY-2. The results are summarized below: 

Table 1 

Comparison of Data 

% Retained on Screen* Esti mated H1 
ｓ ｡ｭｾ ｬ ･ｳ＠ ｾ＠ ｾ＠ ｾ＠ KVIH/Ton 

DY - 1 2. 5 97.5 4-6 

DY-2 0 . 1 8.5 91. 4 5-7 

Anvil Av. 12.0 23.0 65.0** . 9-1 0 

* Lab test data 

** Averaged s tandard test grind data 



DERI VATION OF WORK INDEX 

Calculatio ns are based on the standard Bond equation and Schumann plot data 
from the Cyprus An vil mill operation. 

ｾｊ ｯ＠ = WI ! 10 
-

10 ! 
j/p80 l7F80 

Where w
0 

= vJor k Factor 

WI = Work Ind ex 

Fso = 80% Pa ssi ng Size 

p80 = 80% Passing Size 

In the laborat ory flotatio n test, the grinding stage is for a standard lengt h 
of time (13 minu tes ) with the same rod charge and hence the same power input 
for a change of 2 Ko of ore; thus W" is always the same as is F80 since sample 
preparatio n is standard. v 

Thus, w
0 

= and F
80 

= 

WI = ro 10 
1 / p80 l7F80 

-l·J-
. I I 10 

- 10 
IP F 
. 

1
80 

180 

Now averag e sta ndard test for Anvil ore results are 65% -250#, eg. P80 = 110.)l 

and F80 = 400 ).l . for average ore of WI = 9.2. 

= 9.2(0.45) . 

ｾｾｾ＠ - 0.50} 

ｾ＠ 1 so J 



Now the test samp lEs exh ibited under s tandard conditions a grind of 90% - 200#, 
then P80 wo uld be P1 = 55).l I P1 = 7.4 

. 20 80 

Ore w1 = 4 .14 
1 0. 85 

ｾｊｉ＠ = 4. 87 
1 

By calcul ating various hypot hetical grind levels for the standard, a gri nd / 
WI curve can be constructed . 
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