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1. Trial will be over 24 - 30 hours treating up to 20000 tonnes. 

2. The plant will be down Tuesday 1st for normal monthly 
maintenance. 

3. Early start up of the plant at 6 p.m. is presently being 
planned. 

4. Grum ore will be fed at that point- to the mill, and on to 
flotation. 

5. During the test samples will be taken to confirm the 
metallurgy - .specifically grades, recoveries, liberation and 
other effects. 

specifics 
1. Shift Foreman N/S to ensure soda ash is used on start up. 

(Soda ash to the dam is to be discontinued at that time). 

2. samples will be collected only when the circuit is stabilised. 
Refer to the metallurgists (re stability). 

3. Bins are to be run emp.ty approaching the monthly shutdown. As 
empty as feasible. Only No. 4. bin is to remain filled with the 
current blend. Action Shift Foreman. 

4. During the mill maintenance the bins are to be filled with. 
Grum ore - except �o.4 bin. Action Shift Foreman. 

5. At start up run only Grum ore, unless directed otherwise by 
the senior metallurgist on duty. Action Shift Foreman. 

6. sampling campaign will be organised by metallurgists. 
Labourers and buckers will be trained . in specific areas. 
Separate sheets attached (hand written) give the details. 
Action, metallurgists. 

7. As we are treating Grum ore, we will be using the Grum reagent 
scheme. Action Shift Foreman. (Refer to metallurgist). 
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1. 

2. 

3. 

4. 

5. 

6. 

G RUM PLANT TRIAL SURVEYS 

Pre Plant Test - Activities 

Lab Test ore sample 

Critique sample streams, location, timing 
and manpower 

Make sure adequate number of samplers 

Mark sample locations 

Review Reagent Scheme <•1) 

Sample pails and covers 

7. Sample Frequency - 30 minutes 
6 hour total 
12 cuts total 

Date Completed 

26-Nov-92 

26-Nov-92 

29-Nov-92 

29-Nov-92 

25-Nov-92 

26/ Nov-92 

a. Assays Pb,Zn,Fe,Ag to be done on all samples 
Au on 1,10 or 11,16A,16B,18A,18B,20,21,22,24 
Cu, Si02 on 10 or 11,16A,16B,20,21,22 
Multi Element on 10 or 11,24 

9. Size Analysis to be done on 16A to 35 

10. Remove gratings on: 
- I bank roughers and scavengers on north side. 

K 3rd rougher south siQe. 
1 3rd rougher north side. 

- J bank rough��- �nd scavengers on south s ide. 
- Lead rougher regrind discharge. 

Zinc regrind cyclone feed pumpbox. 

11. Buckets to be numbered as per attached list. 

12. Personnel to be shown where the sample locations are and how 
the samples are to be taken. 

13. Sample bags to be written up. 



Circuit Survey Samples 

GRUM PLANT TRIAL SURVEYS 

1. 

2. 
3. 

4A. 
4B. 
5. 
6. 

7. 

e. 
9. 

10. 

11. 

12. 

13. 

14. 

15. 

16A. 

16B. 

17. 

18A. 

18B. 

19A. 

19B. 

20. 
21. 
22. 
23. 
24. 

Lead Rougher Feed 
Lead Rougher Cone 
Lead Scavenger Cone 

Lead Circuit 

Lead Scavenger Tailings G Bank 
Lead Scavenger Tailings H Bank 
Lead 1st Cleaner New Feed. 
Pb 1st Cleaner Cone 
Pb 1st Cleaner Tailings 
Pb 2nd Cleaner Cone 
Pb 3rd Cleaner Cone 
Pb 4th Cleaner Cone 
Pb 5th Cleaner Cone 
Pb 5th Cleaner Tailings 
Pb 1st Cln Scav-Rgh Cone 
Pb 1st Cln Scav-Scav Cone 
Pb 1st Cln Scav Tailings 

Zinc Circuit 

Zinc Rougher Cone 1&2 Cells 
Zinc Rougher Cone 3rd Cell. 
Zinc Scavenger Cone 
Zinc Scavenger Tailings K Bank 
Zinc Scavenger Tailings L Bank 
Zinc 1st Cln Rougher Cone 
Zinc 1st Cln Scavenger Cone 
Zinc 1st Cleaner Tailings 
Zinc Rougher Column Cone 
Zinc Scavenger Column Cone 
Zinc Scavenger Column Tails 
Zinc Thickener Feed 

Extra Samples 

25. Pb Rgh Regrind Cyclone 0/F 
26. Pb Rgh Regrind Cyclone U/F 
27. Pb Rgh Regrind Mill Discharge 
28. Pb Scav Regrind Cyclone 0/F 
29. Pb Scav Regrind Cyclone U/F 
30. Pb Scav Regrind Mill Dishcarge 
31. Zn Regrind Cyclone 0/F 
32. Zn Regrind Cyclone U/F 
33. Zn Regrind Mill Discharge 
34. "A" Circuit Final Grind 
35. "8" Circuit Final Grind 
36. Mill Feed Sample 

Location 
Tertiary Cyclone 0/F 
O.S.A. 
Feed to Regrind 
G Bank Tails Box 
H Bank Tails Box 
Pb 1st Dist. Box 
1st Cln Launder 
1st Cln Tails Box 
2nd Cln Launder 
3rd Cln Launder 
4th Cln Launder 
5th Cln Launder 
Last 5th Cell Dip 
Grating 
Grating 
I Bank Tails Box 

Feed to Regrind 
Grating 
Feed to Regrind 
K Bank Tails Box 

L Bank Tails Box 

Grating 
Grating 
J Bank Tails Box 

Rgh Column Launder 
Scav Column Launder 
J Bank Feed End 
Zn Thickener 

Rgh Cyclone 0/F 
Rgh Cyclone U/F 
Rgh Reg Mill Disch 
Scav Cyclone 0/F 
Scav Cyclone U/F 
Scav Reg Mill Disch 
Zn Cyclone 0/F 
Zn Cyclone U/F 
Zn Reg Mill Disch 
14 Cyclopac 0/F 
16 Cyclopac 0/F 
14 Cross Conv Disch 



' ' 

Personnel: 

Dayshif t : 

Nightshift: 

Rick Pakkala 
Mike Byblow 
Shane Wilson 
Shawn Carrick 

Godfrey McDonald 
Greg Rasmussen 
Jennifer Pelham 
Gary Winkell 

Pb Circuit Sample Order_ 

2-5-7-6 -8-9-11-12-10-13-14-15-4 B-4A-3 

Zn Circuit Sample Order 

Dui tes 
Work with operators 
Pb Circuit 
Extra Sam ples 
Zn Circuit 

Work with operators 
Zn Circuit 
Pb Circuit 
Extra Samples 

21-22-23-19A-16B-18A-18B-19B-2 0-24-16A-17 

Extra Samples 

36-35-1-34-28-29-25-26-31-32-33-27-30 



Circuit Survey Samples 

SRUM PLANT TRIAL SURVEVS 

Mike Byblow - Dayshift 
Jennifer Pelham - Nightshift 

2. Lead Rougher Cone 
5. Lead 1st Cleaner New Feed. 
7. Pb 1st Cleaner Tailings 
6. Pb 1st Cleaner Cone 
8. Pb 2nd Cleaner Cone 
9. Pb 3rd Cleaner Cone 
11. Pb 5th Cleaner Cone 
12. Pb 5th Cleaner Tailings 
10. Pb 4th Cleaner Cone 
13. Pb 1st Cln Seav-Rgh Cone 
14. Pb 1st Cln Scav-Seav Cone 
15. Pb 1st Cln Scav Tailings 
4B. Lead Scavenger Tailings H Bank 
4A. Lead Sc�venger Tailings G Bank 
3. Lead Scavenger Cone 

Location 

O.S.A. 
Pb 1st Dist. Box 
1st Cln Tails Box 
1st Cln Launder 
2nd Cln Launder 
3rd Cln Launder 
5th Cln Launder 
Last 5th Cell Dip 
4th Cln L aunder 
Grating 
Grating 
I Bank Tails Box 
H Bank Tails Box 
S Bank Tails Box 
Feed to Regrind 
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LAKEFIELD RESEARCH .. , ---

R&D 
IN-PLANT CONSULTING 

FAX: (705) 6!:2 - 6365 

ATTENTION: _c_._M_cDo_naJ_d __ � COMPANY: CURRAGH 

FROM: 
R. Wagner FAX NO. 

· 416-363-1732 

DATE: . Nov. 6' 1992 REFERENCE: __ L_R_·4_385 _____ _ 

i•·----------------------

MESSAGE: 

Dear Godfrey: 
Please find attached a summary of the testwork Jlerformed on-site 
by Richard Wagner, Lakefield Report #4385 
CC: ERICPAKKALA- Sr. Metallurgist 

FARO 403-994-3184 . 

Please find __ 7 _ pages attached to this t:.-ansmission. 



TESTWORK SUMMARY 

• Grum ore type 2 samples were generally low grade, 3.5% to 8.5% combined Pb & Zn grade, 

with minor amounts of copper. 

• The flotation rougher selectivity was good for the majority of samples tested. The tast 
oonditions and results ara given in Tables 1 & 2. 

In general, even though the saJ'I1)1es contained some copper, the ON soluble copper did not 
appear to cause selectivity prob lems in the Pb rougher. 

• Hole ,. (1 276m to 1270m) and Grum chips G-70-2 ore sart:�ples gave Pb selectivity problems. 

Hole 1 ( 127Sm to 1 270m) sample was tested further to determine If the standard mill circuit clean� 

scheme would upgrade the bulk rougher concentrate. The resultant 4th Pb cleaner concentrate was 
poor (Test 2A, 52% Pb grade, 66.4% Pb recovery), hoWever, the zinc 3rd cleaner concentrate was 

acceptable (51.1% 2n, 2.08% Pb, 70% zn recovery). For comparison purposes, In Test 2B soda ash 
replaced lime and the Pb concentrate grade improved to 58.9% Pb grade with 71 .5o/o Pb 

,
recovery. In 

Test 20, the soda ash BPW system Pb 4th cleaner resuHs were similar to lime. These tests 2A, 28 
and 20 are graphed In FIQUr& 1. 

• A composite was made up from ore type 2. ribbon banded carbonaceous quartz and 
interbanded phyllites samples, with heads of 5% combined Pb+Zn. ThiS ore type composite was 

examined In tests LR12 to LR15 to determine: 1) the effect of grind In the llme/NaCN SD200 reagent � 
scheme, 2) to determine the affect of changii'G the reagent scheme at the nominal mill grind ot SO%· (� 
-200 mesh. .These resutts showed the grind �d minor effect and the soda ash system was superior�..._;,.

/ 

over lme In Figures 2 & 3 respectively. 

• The massive· sulphide sample 89G-35 was tested (LR10) with good flotation response and 
the head grade averaged 1 4.60/D combined Pb & Zn. This high grade sample was intended to be 

used in upgrading, lower grade Grum ore type 2 samples to typical budget grades, but time 
constraints did not albw this tastwork to be ooJ1l)fated. 



TESTWORK DISCUSSION 

Grinding: 
. , 1�r�JIJ l 

Major vl�oslty efletls were observsd in the p�mary grind of Tests LR12 L P��ry g�nding . 

with lime caused the pulp to stick to the reds, while grinding wHh soda ash dispersed the sample and 
left the rods clean. The viscosity effects of lime In the rod mill ware only apparent In finer grinding to 
nominally 80%-200 mesh (for example with lima, 39 min to give 83%-200 mesh versus soda ash 32 
min to give 82% �200 mesh), In coarser grind tests, LR2A, 2B, using lime or soda ash the viscosity 

effects on grind were minimal (89.2% ·200 mesh1 versus 68.2% ·200 mesh respectively). 

Rougher Flotation: 

In the lime system the Pb minerals were coated with black fines. In the soda ash system the black 

coatings were minimiled. 

Cleane·r Flotation: 

In the lime system the higher grade Pb minerals floated quickly, gangue flotation was slower to 

concentrate. In the soda ash system, no problems were observed. 

The BPW/NaCN depressant (Test LR1 4A) showed the lowest Zn grade (6.85111/o Zn} reporting to the . 

Pb concentrate. 
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Figure 2: Effect of grinc:l on the grade and recovery of a composite of ore type 2. 
(Hole 1, 1 278m to 1 258m and Hole 6, 1258m to , �52.5m) 
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TABLE NO. 1 : Faro Laboratory FJotation Test Conditions 
Grinding Jib Roughing 

TBI!I Test Tlll18 Une !tQi NAX Lime pH NAX MIBC 
No.. v.iables min gil SOOIJilr gil glt glt glt 

LA1 slandard 2C 500 25D ID 0 9.5 40 IB 

1112 standard 
Lma--Ro.SC 20 501) 250 10 0 10.0 .4() 18 

I.R2JI Lime 20 500 250 10 D 10.0 40 18 

NaOOs 
UI2E NaOOa 20 1500 250 10 0 9.7 40 18 

. LFI2C 
NaCOa .BPW 

BPW 2D 1500 250 5 0 9.9 20" 1!11 

l.iDa NICNI 
sai!OO 

L.R3 Slllndmd 20 500- 250 10 0 10.2 4D 1& 

l.R4 standard 20 50D 250 10 0 10.0 40 18 

LFI5 lllanclanl 20 5DO 250 10 185 9.7 -40 18 

l.R6 Slmldanl 2D 5110 250 10 1&} . 9:1 4D 18 

LR7 lllilndml 2D 500 250 10 0 10.0 40 18 

lRB Slandanf 20 500 250 10 D 10.2 40 18 

lH9 s:tandanl 2D 5IDD 2510 11} 0 - 40 18 

LA10 llandllld 2D -500 25D 10 25l:t 9.7 40 18 

lR11 slllldard 1Soo � 20 250 10 IJ 9.7 • 18 

LR12 25milgrind the 
..... 25 -500 250 10 0 10.2 40 18 

lR13 35.Nlglind 1500'" � 35 2SO 10 D 9.8 40 18 
' 

J..R14 32nmgdnd line 
..... 32 6110 . 2510 10 0 9.3 40 18 

lR 32mhgrind NaPls N!OII 
14A SPW.tlaCN BPIN -

fo¥0a 8JIIIall 32 1500 250 10 0 10.0 4o 18. 

lRI! 3D min gild Line �-
line NaCN i 39 SOD- 25o 11} 0 9.8' 40 18 

� Floal .NAX 
Pb Scavengins; 

Mmc Ccnd 
min min gil gil min 

1 4 15 6 1 

1 4 15 5 I 
1 4 15 5 1 

1 4 15 6 1 

1 4 10" 6 1 

1 4 115 6 1 

1 4 15 6 1 

-

1 4 15 6 1 

1 4 15 6 1 

1 4 -15 6 1 

. 1 . 4 15 6 1 

1 4 15 6 1 

1 4 15 6 1 

-

1 4 15 6 1 

1 4 15 6 1 

1 4- 15 6 1 

1 4 15 6 1 

1 4 15- 1&·· 
1 

I 4 15 6 1 

FJoal Comlnl!ll1S 
min 

3 . Pb ns slawloalirwg 

very qu� liDaling 
3 blal:k-Pb tough frDih 
3 difictil dealing -

3 Fmlb did nat appear as bladt 01 
as tougll, be11erdminage 

3 ttwwgll hrbbed. 
"less colloclm' will BPIN 

The Pb RJUgla' Joched 
b�&Zn 

3 Gllllling • in scav. 

3 Selecli¥e Pb noat, 
Jess blaiZ CBibonacaoi.IS 
in feed & cones. 

3 Slow lloaling Pb, 
bladish-.llfue � fullll. Low hBBd grade 

3 1he Pb liulh loolal 
blue 11111 black,_. 
brown Zn, ISbble rroth. 

3 F.mm -.pa Pb mror 
Mh samallladE .__ 

3 Tough blue-IJiack rmth 

3 Bile hlb lilt! eoma 
black ltles. 

3 Massllre su_..fd9 iDI:rBII!Iad 
llmet:alll.lmplbn 
Very 1!11'119 fb � 

3 Good ll"'ltho!lalage 

Caltxln Oaaling laler 
3 in RJUgher & deallers. 

Pb lklali1g fasl. 

3 Good 9Bieclluity · 

Cadlan IIDallng •ar 
3 In rougher a c1aane1s 

Fast lbrtlngleal.llde Pb 
lbilfn last min of RD & Cl 3 ••111018 MIBCdl BPW' 
SICJIII' loalilg cadlOll 

3 
spoils Pb e a ec. 
orada in lasl mfn ofclaanl'na.: 

Grind %-200 
mesb 

63.0 

68.6 
69.2 

68..2 
�' 

66.4 

615.7 

63.6 

61.5 

74.3 

70.4 

72.2 

62..2 

952 

73.9 

6B.6 

81.9 

76,0 

82.0 

83.0 

. 
en m . 2  

: . .-.� 
.' lED -< 

. .. 
X , CD 

, -, 
0 X 
-i CD 
CD n 
0 

""CJ .... . ·-CD ',·-s 
-� Cl ...., Cl 

--
1 

),.J: 
, . .- , . , ..., ';.''\,· ,.; '·•,':···:-!""' 



TABLE NO.2 : Faro Laboratory Flotatjon Rougher & Scavenger Test Results 

Test 

LR1 Hola5,125111n-1252.5m 1.25 2.79 4.30 4.04 23.4 12.9 7.90 83.1 20.5 8.1 hi� phylti:, greyfsh lllhle 
011! 

1.-45 322 2.9.1 4.01 U.B 9.28 4.99 75.5 2B:T 15.9 Unselec:lilte,lllgllcadlon 
1.45 3Jl8 3.64 4.53 Flepilalof21dlldhl'b&Zn� 
1.38 3.11 2.96 4.49 10.6 7.96 5.63 77.4 25.7 192 � mq seleCiivity. 

LR2C VIII)' bl'adlish grey ore 1.<16 3.27 3.45 4.73 9.69 . 9;4& 9.23 . 76.4 33.4 31.0 Poor Pb" Zn selecli\lily. 
LRS Holet 1210m-1264m IIIIJdal'arabladdsfJ-gmycoro 1..55 4.1'& 2.57 5.74 11M 15.0 5.26 73.2 20.9 

Seladiom Pb Sc Tails, %Zr!O=O.D7 
11.9 " 'JC.Pb0=0.04 

Lm H•1. 1264m-1258m 
nCJtveryllla.!:l!al.mrue9f81 1 . .42 2.70 4.45 4.12 19.3 

o.44 o.53 6.19 D.97 s.n 

15.0 9.75 77.4 31.5 12.4 . Selectillo 

1.5 ' 6.1 58.1 1 1.7 3.1 Waste 

I.R6 Hole4. 12'1&11-127Dm Sel!clive Ph Sc Tails. �Pb0=0.11 
OIKklmd 1'8ddrs�H�n:Mn color 1..20 2.at 3.112 3.51 14.8 1u s.&S 75.7 31.4 12.9 · a �.82 

lR1 Hole 5. 1216m-121llm �(likBLR4Jpha 1.11 3.71 3.58 4.SB 14.1 7.M 4.50 95.0 15.8 9.4 Selectivebulsomeblackrrnesln Pbtiutl"f. 
l'8lklsh bi'DMI 

LR15 �oi�IDLR1-4 
)\UUl 

1.42 

1.47 

'121 

1.34 

us 

3.79 3.14 5.05 . 16.3 

2.71 4.119 . 3.99 14.7 

9..... 23.45 14.6S 32.8 

4.42: 3.13 6..38 12.6 

3.31 3.78 4.13 13.7 

' 
&21 3.51 4.74 14.3 

3.28 3...49 4.49 112 

3.21 3.79 4.61 1&0 

3.34 3... 4.13 12.6 

9..619: 4.75 

8.16 8.00 

1&.2 14.7 

9.112 6.21 

10..4 621 

7.81 8.07 

729- 5.55 

8.28 6.94 

a..os s.aa 

95.6 18.9 

78.2 20.6 

90.6 24.5 

80.8 27.8 

18.0 25.5 

81.9 2D.O 

742 17.8 

80.9 21.2 

79.8 21.3 

12.4 Selecl:lwe black ftolh wltll some black fines 

9.0 Selective 

13.4 Poorseb:liltlly, hlgluabonJn Ro-Scav 

14.5 Ballet' selocllvity 
12.8 lAir calctd:lled tlaad 

15.3 Gaad�.BPWJNACN 
13.6 Sfowllaali3g c:abCin in dearlers 

.. 

en 
m z 

' ·:-I 
til -< 
X CD ... -s .. 0 X 
-1 CD 

· . .'CD ·o 0 '0 . . .... :CD , 
· �  

Cl ...., 
Cl 

_. 
I 

CD I CID 
...., 

r 3> :;:.;:: 
m 
, ..... 

· m  
r 
c:r 

::ll 
. m  
'Vl 

m );> ::ll · o  ' ::J: ... 



SENT. BY:Xerox Telecopier 7 0 2 0  i,- 4-9 2  i 5:1 7PM i LAKEFI§LD RESEARCH.,. 41 6 3 6 317S 2 i # 5 . 

LAKEFIELD RESEARCH 

� d?i. �. (6 � a..:-< cM4NL W?fbt'k �,�Drf����. 
Procedure: ,4= eh,t:M f.c..t/ .. · . . . 

Conditions: 

G· . ..J 
� P�-L ,_. ..... ">" -

.� �� 
...,dJ, .&�·� 

f61S? � 
..... . -. ..... ' !':· -�-. If'/. t�r Ct S:� 

lb�Cf,.., ..... 

!�;� cu� 

Pt. �,{k... r 1� I'JJo 

--

Stage 

.. ···� ·-

F lotation Cell 
···-'"")ed ; r.p.m. 
�·Solids 

. 

' 

tl 

.... D'�·1l-:2.-c mesh 

. 

REAGENTS ADDED, GRAMS PER TONNE 

�� AlttN /V)f)l N�. � 
l.))t; � /() - � 

..;(� /8 
· �r " 

:uo 7-S"' '"' 
- lb 
.s: -

s 2.. 
.:to - -

.._ � 4-
� J. ' -

wl •' .. . :J.1 �·�· 
• ·  . .  Jt, t�( 12 \:: . 

- ·�;., 
-� 

••• • .. ··.···· J "II 
'\. 

' 

�-</-� ,.rt � 3�. � 
•' 

... � : '· 
/� 

,·,· .. ·• /S'"bQ 
.. 

t , ... . I� • .. 
p 

' 
. . 

,. ...... 
TIME, MINUTES 

GRIND CONO. FR'OTI-4 pH ' 
-3_C - I - � 

I y ,,8 � 
/ � 

,1{) 
� c; 1·9 
_l ' ,:, 

I /: ,. , . 
I :J.r 

(,, , ... 
I '2.. 
/ 2.. 7 . .f 

I 1.�:� ,,.a. 
I j , . ,  

I 

I , . 

I 
• 

., f ! 
• ' ! .. 

. , ' 

:. ' . .?:J 
FORM �IU ·: ::· 



1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
.2 

Test No.:LR=-=-=· 1:....:3:;:...__ __ _ 

Melallurglcal Resuns 

WEGIT 
PRXlJCf 

g % 

/'b J:�-.. 7T f-u�s�C::l �B3.?�,t 'It(,� 
Pb 1srt1-� "[;l/,1/;1) ,,�., 5'S" � 

l"h bJ [(� 7.JJ /.;2"-�� :'\ 17-1 o�l!:" 
... . 7 tJ,IIP l'b �t:/..71 tuv·�� 3•.1. 

f£, f#r. ei. "tt 7 U.Y�tf' J.S' D.Ol} 
pi, lfll-[(.�/,;�1_0..;,.. 3a.'J I&,; 

-� , 

lte.:l(calc.) -� 100 

/! 6 Jt"l C/.. t'.ht-v 1:1-,... 
f'b vJ C/. th,o J.IS 
/)o ,� Cl. {h.v �·13 
fj,"lk. f.h.G, .  1·38 -

� 
1111:::' .··� 

/b 
tf;a'l 
t/1173 
J.93 

''"' 
I.Z.l. 
IA/,o 

r 

f. 'I� 

,5.1 
'OA-
-ill..s' 
14·3 

LAKEFIELD RESEARCH 

Pro�No� ___ Y:_l_�-�--------

ASSAYS,% % DISffiiBUTilN 

� Fe.. h;.Z.. l'f, Zr7 Fe.-
.:1. ,.� 3.za /8./ Bo.o SS:S'" 
"'�' � .. z� .7.8 11·8 10-1 

�..c�,.s- K • .J.� '· 7- :J.? d.O 
JSi':l- /01� 0·"1- '-'·8 o.s 
.z-.. o /3., O.":f o.s 0.3 
Cf,�J 3.#. ��.o 4 . .Z !.!; 

, 

-

3�7 :3SI ..... ?+ IDO 100 IOQ 

-
8-S7 3-"lo '1,.� 4.r ,., 
'1·1-5 4.4G +1·4 s.s- Wt..i-
'f. ?8 .5.(Jf- 71.1 8.t1. +.4 . 
":f·81 "·CJ"l. 9't/t .;.ro.o 14·5 . 

Dais: (j.d iZit 

IETALUNJTS 

1l Zn � 
� .JQog lft»SIJL. 
+.�5'" .38.7$1 3$", 'Ill. -
.�.�/ fJ.'bS'" -,.DI3 
/.037- �.SJ:;J. r.&Jlo 
IJ.,�, /.Goo /,1/.2 

il.11.s:ro 13.1.{,1 s. 5'93 

,. .. �11 3,;l ;r. -tt'j 35{�.,. • 

11.:1.4% 15;::Jt.l &.::T6.5 
/1.3.5�3 J:,_ =iV 8.38<;: 
/I G-Irl.'/. �'·'18 15". !57� 
/.:n.N9 C.5.4Sl 5o.8� 

�- . 
r 

Ul 
• m ::z 

;-1 

.' 

LR-7 

0:1 -< .. 
X Cl) 
, 
0 X 
-i Cl) 
Cl) 
n 
0 'C .... 
CD , 

_.. 
_.. 

I 
.. I CID 
..., 

r­:l> =" m 11 ...... m r 0 
::lC m Ul m 

- ;)> 
::lC 
0 
I 
... 



· SENT·BY:xerox Tel ecopier 7 0 2 0  i 11- 4-9 2  i 5:16PM i LAKEFIELD RESEARCH-+ 416 36 3 1 7 3 2i# 7 . .. 

LAKEFIELD RESEARCH 

I • . 
· Procedure : A:f � �. · 

Feed: .._,.,?-!. 1'-£......... 4. � 
.
L/'; I +c J..R ¥ .. � • « 

Grind: 3.:..1. � rd. � .U f-e:t"'-7 ...tc..tr..-tl � 
c d't' s on I IOn: 

. 
·

/:,,,..';� 
J 

�· ' R�� �-
, 

P'� c;,.,.,.,. _j � A "' J 

Pb I s-r .,,} .!A �__. 
) 

;.-. 1'/, I � tl. Sc4,-
Pl.. ... � C""� 

C:.'..,. 

�- �j"_j_� 
Pk ""1"'-Cf'.$-a. 

-

r·� .. ,, 
'''......:;,,_ 

. . 
. ' 

. 8/(1.. r;k/�t.;, 6.4.u. 
/'e.� r ... J..-. 

"' 

REAGENTS ADDED, GRAMS PER TON�, .. 

��� 
r-c?O 

So 

. ' 
A� 

'm; 
J�/) 

?� 

;J.p 
-

>o .
. . 

,krl 

IJ/diO 

.t.."LLAI �;,.,_ ... , I 

N,qy III8C 
tO 
4o li 
;r ' 

/0 -
,. 

• r) ". -
..5 -

:S .::z.. 
- + 
fi '2... 

- ;_ �··· . , 

;)."J ¥ 
A·� /.2 �i 

'C'J'.J ,.., �- -
·" 

/If., r.-1;�_ .... � . 
(/ 

GRIND 

3:J-

)t:J 

" 

J.· O. .• 

, . 

_...,_ 

TIME, MINUTES 

CONO; FROTH 
. 

� ..... 

I I./ 
_L 3 
- -

l 
.
. 3 

·J ,... 
I I 

I :Jr--
_L 2-. 
L � 
I a 
I 3 

", 

/�odl. 
- ., 1-J'�· .. � ........ �� � f!-, ,}_ .1. ... 

Stage R .
.
..... � r 1 � .,.. ....• r�·� .::¥. J,..; r: yt't-C/ .: 

F.lotatioli Cell tr'�\ oJ. S" t. /.1.- . . 
v·--,ect: r.p.m. ' 1890 I S'?KJ I' .;J.o" 

�Solids 
. 

, .. 

lfl-=tf'l. ol� mesh 

pH 

9..3 
R.l 

·""" " ' 
.. . 

. . 

�.��- ... 
,

,
� 

.
. 

'� 
. , 

.... 

'( 
I 
:• 

r:·: . . ;·:::. 
I··: . . · 

. :·:. 

• .. · · 

L•.
·

jt ,:-_,, . 
-"'i''';' ' 

;,� ··. . ' 
. 
' . . . ' 

•I 

,, 
t��t.� . 

· · i,: ,j: · :· ' ' · .  

�1, "..;; 
' 

. 
, :', . . . 

"-i·: ' . . , 
. .. , . . :.:,;:>. -..-.·: . ., · ·: .

. ,.: .. . 
. · 

.. tr;.;-
FOFiMLRS 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12  

-r. N ttj .est o.: ---L-----

Metallurgical Resuhs 

WEGHT 
ffllOUCT 

g % 

fl, (D. 5<. . 1l :;1., g Ji.,) Bfl�S"" CJJ,,, 
;!. i!rrQ.Sc V f .,1£8:J"-J) r:fl}_, +.1� 

"7 

Pb p.J {1. 7} I �ff38) �/I i·S· 
A � {f.. n f�B3' ) 3 ./ o� '" 
1'/, '1"'--ct. U /"'Vf-o) it.� o./J.. 
?t.o l/,;,_. Cl4c_(�fl) 1;19.3 1�1' 

'- J 

Head (alcJ .,_ 100 

Pb � a. �  J.'Sf 
Pb � Q.. � i·7'1-
flb � �  Cl. � 3-11 

Pk � . �. 4j ,oJ. 

I'P 
0·3'1-
O·li'' 

�� 
r3'1-

JS.S'" 
S"/-1 

1. �1 

.Jf-'1,0 
..,.s.� 
� ,.() 
II.:J. 

LAKEFELD RESEARCH 

P ·ect N _ __,1/-:'--3_1_5"' ___ _ fOJ o.: -

ASSAYS, % % DISTRIBlJTDN 

� �c.- �4. li � k-
.-;c.,3 3·31 :IS"-8 8.:l.� fJ7.� 
3·1'1 S:iA/ 3- B s.� =I· I 

'-1·0 ?-.a.! S.4 S"� '- ...3. :2.. 
JS, S ?--8$ /. 0 o.. B o.-4 
"·' f.IB /.s- 6· 71- 0. 3  
,, , 4 .. �, {3.� .s:a 1�8 

3. za ...3. 4-'1 1oo 1 00 IOO 

. . 
'�-¥ ..,..� &,4',o s. 9 01. / 
1�. 7- ...f.'t3 's: o ,. 7 .:;t .s' 
1a. "' ,. o4 "1-o. t/ 1;! .3 5-"""1-
�.;�., 5.s5 "7'/. '- 1"7· 8 1:1..·8 

Date: oat� 

METAL UNITS 

A; � .... �<. 
�. :I.JO .&J!o¥-i'..l �.-. 

4. S'"loit> J.J.DD?. ;"-�IJ . 
�. 51� IA."'.ID 1/. ;l;l� 

J,/=14 ,:r.4'/'8� l.� s-" 
J,ll,o 1 .?.35'";1. /.lf)j. 

7S:l,28 17.�2.8 "-��0 

Q/.OD' �-4'.5 349-,�4 

f':I.'I-BH ,t.Sao 71-. 3-:J.::t. 
. 18-"'J ;l";l.ol,(. 8·RB 

8�·1':71:, 40, 'S"4LJ /?.80$' 
B'l."'Uf. 5�. s� .Vl/.S"S; 

. 

.; til m 2 -;-1 

LR·7 

OJ -< . .  
X Cl) • C) 
X 
-l Cl) -
Cl) 
(") 0 
.... 
Cl) 
• 

, . 

-
I 

I 

-
. .... 
CD ""C --
r 
:J> 
:;J;; 
m 
-n 
..... 
m 
r 
c 

::::0 
m 
til 
m 
:J> 
::::0 
C) 

I I i 

CXI 



· SENT ' BY : Xerox Tel ecopier 7 0 2 0  i 11- 4-92 ; 5 : 1 9PM i LAKEFIELD RESEARC� 4 1 6 3 6 31 7 3 2 i #  9 

Procedure : /1 s %� 6c. L. · u . 

LAKEFIELD RESEARCH 

Feed: � 1 d t:Jn.--,a� v(� � '-A! I" 'hl L;e",C 
G rind; .Sa �- ,;..,_ � f�"""}' tW=ttl ,_,�& 
c d't' on I IOns: 

REAGENTS ADDED, GRAMS PER TONNE 

.#.,.CO) f/!!JL ' N7.:o.t tvlt)l Ht�c.. 

-�� <r..J l�oo .2S"O }0 -

A _A? A . ....£.. - �c I �  
,. 

J,t;- n -
f;. � .I!...LM� .a. so ..,..,- /. 0  

..;. -
.... . - ;06 ts-rl/� . /D 
., { - s -
� -

J'6 ts.r-Ct. St:.A-. - 5 � 
� ,J,..,. C/..w............_. 20 - 4 

- � z.. , .. 
6-'""'d.� 4 .J...o - 1._ ' •' 

.2.- '$"'' v ,, 
1?5 �- �/� z.,D z., �  /Z.. ,. 

� "' 

'• �. • .... · 

. .  

• '  

.. 
,, 

• !  

,PL..,..-. �h�� � w,..;.. 5� I I""L.-... A. -'· - .J. A/' "'  -.. -� 

. YU-J ir� �� - __.,. �:."' / _ ... .. �..-l"'t" �L. !... ...  :.r.. --

8Ptt /"'«-� � ,....j x-.ut l!i.// t � ..... , ,. �...._ ,. 
Stage ' . - ., 

F lotation Cell 
--· 

r.--;ed: r.p.m. . 

'fb-�ol ids �· " 

�-: 

�QJ.\ -· s.o ·  mesh 

TIME:; MINUTES 

GRIND CONO. FROTH pH 
:�··' 

32.. ' - -

I Y' 'l iJd'J" 
J 3 '· � 

1 0  
I $ 9. ,. 
L 2.. 
L � ,, g 

I· 2 . C  , , , 
" I � a .� 
. 

110 " " I "Z... ,:.:-·: · . ' - ·•. 

- I I_ s .e., .. , 
,. .... , ·, J'l� o· ·•"�t l 3 -- > • 

. ' J 
' 

> · ·}.�:.: 
, .· I ' ��:, ' 

. . ' ... 
. . :.: >·· �- �·� ··� 

··� k .;"- � ........ �� � -
-� .. .. �:t· 

t..._ 

..... . 

: 

; 

: ' : 
-i' ' ' . · ,• 

'FDIIM Lff.$ . 



1 
� 2 
0:: � 3 
(t) 
� 4 
a 
iii 5 ..... 
lt 8 
X 
� 7 

• 

I.C)I 10 
11 '""" c» • 12  .... 

I .... 
-

0 
'""" 
0 
c-
L 
CD -0.. 0 0 CD 
CD I-
X · o  
L. ... . x 
>-10 
1-:z IJJ tf) • 

' ,ri _ :· 

PluG,.. S.,. T.ol�d;,.) 
�_� ... , .. Pb tSif"l!.J. Sc.. I . ... P& ;v-; {.,f • U f-u..r...w 

l'b '3...-l. cJ. T1! {:;'* ..... 
I'J. 4iL C.l . -r:t/-•0..•� 

g % 

IB&aA- '�'·''�-
1�1,? i.Oi 

//. 8 o.s, 
ld:� D,OB 
J.J O.Qh 

lb h /e 8-tZ. 
0·31 �.12. 3 .. So 
D·l� 1-?1- 1�, 
-..'J4 /J·' 10•4 
y.,(A- "· ' 14.8 

Ba·l JS.6 11 . '-
fJ ---;;t: C�.u-e.r,.J ,� .]o.'f •�sa 116".0 t..IS' i -.l-4.D " 

-

Head (calc.) ":1. - /Q:t /.3¥ ,3.<il1 

(JIJ y-4f C/,. f .IMP �  J,S:B Q.B 1-1'1 
Pb � a  r,.. ,. �  '· "' ,,.1 �·11. 
p;, , 't'  C.L � J �.�� -'1�-0 lJ./1 
PJ, t.�{e. � UJ 13. 0 8•l.B 

·'( ·
: 

' 
, . . . 
. · . : ·, ·· .. · 

. . . ' , . ·' 

I I , ' 
; ,I l '  I, ' ; ' . 'r. . ' . 

' ' •' ' 
' • • . 

. � - - : ' ' . .  ' ;, . . ·: .. _ : · ... 
· .. ·. '::·: :· .'.t.:.�-. : ·:· ·/ .-:' . ' : . . � . : . . . · 

. .. . / : .  

·

, .. 
: ' . · ·� . ' . .  : . .  . , ·  . · : '  

• ' ••• • ' ·� : ·� •• • • 
• • ! :. : • •• • . •

• . \ , .. . L•. ·' .< •. . ' I . .' . . <I . ·, ; :.' . 

..3·77 ��I 

.:3 .,o 
4-i-3 
iJ. OO 
,.,-1 

• I •. 1 I ', 
I • · 

·
' . . ·, . 

. ' · • 

� h 

/?,/ 78· ' 
:).7- 11. 8 
� �  .:1·:3 
45' o.S' 
/.� 0 · 3  

7'3�(: .,3 .;l 

/00 /Do 

?S"·/ 3 .� 
;t S- �  4. o  
�1-� 6.3 
ao.1 ;) /. /  

·. · . · 

r-.!-

84 -1-
//-7 
/. '  
0.3 
(). ;1._ 
t. S" 

/00 

1- 7-
j. O 

.3· '-
IS:3 

• I 

-

' I ' I 

·, . · . ·  . . . .. . 
. ' ' · · ' 

4 � 

.lS:."S �SS.�oj 
"'f.�l&; 1'llll5� 
.l.:;to� ?.fit/ 
o. �ll J,S",;)f' 
/. 'JI.B 0. 7-/9 
?S,.Ba) A?...W� 

13-f..�C 13-;.�.4" 

�74:z 11. �0 
101.3� l;a.881 
�D3.S"� .;lo. l/'n 
/8}1.!:7.;. ,8. 1Sii' 

. •; . '  ', .. . . . 
.

··

·
,
.

·: · 

.
.. . 

· . . ' · · '· 
. . · , . . . .. ,· .. . : · .. ;, .· 
. · . . · · ·  ' 

� . 

J,M.B't(�� 
+'i!.U3 
6-13� 
1. 18'/ 

o.�t9t, 
S: -17;1. 

.3�.&.s'' 

�"8 
""/.�,} 
13.'/88 
S7.811 

. ·  .. 
. . ' . . . . 

• .  t, 

' • ,  · : _
. ·.: ; . · . 

. \ · . ... ·· .. . · . · . ,
. · . : . . .. · . . . ;- . . 

LR-7 



.SENT BY : Xe r ox Te l etap i e r  7 0 2 0  i 1 1- 4-9 2 ; 5 : 2 0PM i LAKE F I ELD RESEARCH� 

LAKEFIELD RESEARCH · 

Test No. : . · · ·-... 
,;�ose: 
� 

Procedure :  

ta. ---o" 

Conditions: 

4 1 63S 3 1 732 i#1 l 

.&� 'f •. ""-! 

'· 

..... . .
. 
�� 

. 1). ' ! '  
' R!AGiNTS ADDEO, GRAMS PE.R TONNE TIME, MINUTES / • .. 

I�@/ �� NA)t 11/dC 4� 
� / .I l5t.�a .;.2-S"c 1'0 

R� R/U.(_� -¥d /8 
/ . .  

J.� £.. 
� c::i..&c A ..--. .. J 

... 
1"0 ?s- /1!1 -

r'-' /Sr('�� .111. - /{"'J 

.�: s:- -

It /S'rct. .Ct..t.... .·•·· 

s- ;;,1_ 

.P.6_�. r-:6.-. ..; � -· v 
- ..s- ,;... 

Pb 3rft 1'!./� - � � - . .;l 
·-�· ... ..2,s- ¥ 

Pi � 1".-G.· ·" � -"' .l� r.. 1' 2.  ,: , .. 
i 'i 

i 
. 

' 

a 1,. r.L;. .. - ,� A I 1� .. JA. l.fL /� It- �  
� l �  Ju_A � 

,;1 k.tt.J- . !11 .A [.,- _.._ 
v I "  

. 

Stage ' L� .Sc::. ,s r .z;.tl c 1 .  
!= lotation Call ' 

! � '- ,.",). s-L 
. ....,.eed : r.p.m. 11!60 t rct o  
ib Sol ids i 

\�"� I • -· 

" · .. i :1 ' .' ., 
.. 93% .... �0(:1 rnesh I ,, 

GR IND COND. 

.3 9  -

; 
' I 

: 
JI CJ  -

. ; . .  
I 

.I 

J 
· " 

J 

I 
". / 

. ... � , . . / . .. 
· •. ,I 

- --� IH':.�.A l IL ,.L.- -

�:.. .... y. � 
.h.- .,.._,� /_ .... .:1 �  "' 7 

� .,....; iii. ¥ · C/, 
. / �  

,, ,..zo o  
I 

.:. :
''.'. : . 

' '•' :' · .. , , . . 

.�l 
. .. 

" • 

FROTH 

-

� 
3 :�·. 

-
.3 
.z. 
/ 

.:L r-' 
-� 

.z_ 

2-
.3 

.:L/� 
.. 

-

. 

... 
. , 

p I :"  � I • '  

I 1 

f1 .. � ' 
' ' 

, . , ; 
I 

.... I 
}'(),. /  j ":"  • 

;; �· c:t .  a 

.. q ,  I 
�� ' 

4.d.. 

·'��  

�..-. .L 

.::;;_;; 
""'' 

,. -. .' 

" . . ; 

. ·, 
., 

· FOFIIURI 

� I  ... ' · I 

' i 

� 
�--
IF f 

' 
l � 
i I 

- �  
1 ¥ 



£..£ / � Teg NO.: ----�-----

Metalluralcal Resufts 

1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
2 

PfiJWC:f 

PtJ 6 � n /�'' ?3} 
fb tST(f.5c.7/ ( �ig?-¢) 
/'h �t/ Cf. 7.J {.21;8 7Y") 
Pb 1F" a 7f /:t,,?ii 
f'..J, vr... o. 71 (-'l,ll��; 
/)� '!'-'- et �d �1.8?!1) ' " 

Head (alc.) 

P6 3,.., c (.. G.c. 
f'� ;;.u.; a. � 
Pb /..IT {j. f4n c. 

P.6 .{;y .fc .  �G 

WEOtT 

g % 

/82-'4 ''· '; 
114· '1 SJS 
1�-'1 1:} .(19 
"'(-.4- e.:;a';l 

..,.,� � rl2. 
35". 3 ' ·1-7-

� /.oc 

1-'1"1 
J I ;J_f 
�.o/D 
B�sS"" 

LAKEAELD RESEARCH 

Project No.: ¢.3 tf5 

ASSAYS. % 

h .4 � li/Z. It 
D•31 �··· .$.31 � .. ;/.. 
II/I S:ID s:� 4-? 

a.n- /IJ • I '·"' 1. 8 
l f.38 I�S ':Jtl 0. 7' 
,, ,.,. J&. / ,,,, 1 .. � 
S'Si8 IJ,S" S•«Q. "10·1 . 

/.39 334 3. 1./'j ..,..?3 

ro.? 13. / s. 'la -=l:JA 
4C, I 13- 1  S: '5S" =t3. , 
.33. "l l:l�:A .r. t.CJ ':}1/., 
ld. ,  e.o5" 5.38 11-8 

% DISTRIBlJTI:lN 

4 k 
'":/8. "=1- aG.4 
10.0 a.r; -
a. '7. I·� 
().8 ,.� 
'·� o.� -

'·' :/., 

1.8 .3 - 1 
8· '- 3.5"' 
11·3 s. o 
� /. 3  /;1.1; 

(I] 
m 
:z �1 --t . 

Date:Ck.C�ooo.:-�.....;:�=0:.tE-0..:.�-.L. ____ � 
IIETAL UNITS 

IZ ..4 
ii(J.� �St:A 
G.�B� 33� 
ii,S"G'/ •· ''' 
a �u.Y. /I."'S"D 

,3.0� :r-91L 
�-:J"" �.��:r 

81�*'"-' .iB.!L;\'i!i 

f()D. 94.!! �,. 10:;11: 
/6/. 601 JB. t'.>'l 
itJI/.31.1 3"1.144 
11[./4, 71. 1'1, 

h. 
!ltX7D? 

.;ttf.la 
S- 3,3 
1.&/'1(1 
r.J94 
8.� 

-· 

.3¥1'f. ! 1$' 

lo.11'/ 
t.;t .l.S"� 
17.t-SO 
47-�S 

.. ··. 

-

X Cl) 
, 
0 
X 
-I Cl) 
Cl) 
n 
� ... . 
I Cl) , , -
I 

-. 
_. ..... 

I 
..... I CID 
..., -
. 

r 
,.. 
X 
m 
.., 
....... 
m 
r 
0 

:::13 
m 
en 
m 
:I> 
:::13 
0 

f 

Ul-7 



SENT �y : xe � o x  Te l e c o p i e r 7 0 2 0  : 1 1 - 6-9 2 s : 3 9AM LAKEF I ELD RESEARCH� . 4 1 6 3 6 3 1 7 3 2 : #  2 
" 

TESTWORK SUMMARY 

Grurn ore type 2 samples were generally tow grClde, 3.5% to 6.5"/o combined Pb & Zn grade, 

with minor amounts of copper. 

The flotatio n rougher selectivity was good for lihe majority of sampl�s tested. The test 

oond�ions and resuks are given in Tables 1 & 2. 

In general, even though the samples contained Sl:>me copper, the CN so.Juble copper did not 

appear to cause selectivity problems in the Pb rougher. 

Hole 1 ( 1 276m to 1 270rn) and Grum chips G-70-2 ore samples gave Pb
.
selectlvity prob lems. 

Ho le 1 ( 1 276m to 1 270m) sample was tested further to determine If the standard milt circuit cleaning 

scheme would upgrade the bulk rougher concentrate . TM resultant 4th Pb cleaner concentrate was 

poor (Test 2A. 52% Pb grade, 66.4% Pb recovery , how eve r, the zinc 3rd cleaner concent rate was 

acceptable (5 1 . 1 %  2n, 2.06% Pb, 70% Zn recovery) . For comparison purposes, In Test 28 soda ash 
replaced lime and the Pb concentrate grade lrnprove(.i to 58.9% Pb grade with 7, .5%, Pb reooveJY. t n  

Test 2C, the soda ash BPW system Pb 4th cteane · results were similar to lime . hese tests 2A, 2 8  
and 2 C  a(e graphed I n  Figura 1 .  

A composite w as made up from o re type 2 . ribbon banded carbonaceou s  quartz and 
interbanded phyllites samples , with neads of 5% combh ed Pb+Z 1 T Is ore tyPe composite was 
examined In tests LR 1 2  to Ri 5 to determine · 1 )  tht3 etfec� of grind I t e limeJNaCN SD200 reagent 
scheme, 2) to determine the effect of chang1r g t reagent scheme at the nominal mill grind of 80% 
,200 mesh. These results showed the grind had minor effect and t he soda ash system was superior 
over lime In Figures 2 & 3 respectively. 

The massive sulphide sample 89G·35 was teste<j ( LR 1 0) with good f lotation response and 
the head grade averaged 14.6% combined Pb & Zn.  This high grade sample was i ntended to be 
used in upgrading,  lower grade Grum o re type 2 samples to typical budget grades , but t ime 

constraints did not allow this testworl< to be oomp�eted. 

'(} 
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, SENT �y : xe r o x  Te l e c o p i e r 7 0 2 0  : 1 1 - 6 - 9 2  9 : 4 0AM 

TESTWORK DISCUSSION 

G r i nd i ng : 

LAKEF I ELD RESEARCH� . 4 1 6 3 6 3 1 7 3 2 : #  3 

Major viscosity effects were observed in the primary 'Jrind of Tests LR1 2 t LR1 5 . Primary grinding 

with lime caused the pulp to stick to the rods, whi le g rinding with soda ash dispersed the sample end 
. 

left the rods clean. The viscosity effects of lime In the rod mill were only apparent In finer grinding to 
nominally 80% ·200 mesh (for example with lime, 39 min to give 93% -200 mesh versus soda ash 32 
min to give 82°/g ,200 mesh) , I n  coarser grind tests, L.R2A, 2B, using lime _or soda ash the viscosity 

effects on grind were minimal (69.2% ·200 mesh, versus 68.2% ·200 mesh respectively) . 

Rougher F lotat ion :  

In  the l ime system the Pb minerals were coated with ll lack fines. In  the soda ash system the black 

coatings were minimized .  

Cleaner F l otati on : 

In t he Hme system the higher grade Pb minerals f loated quickly ,  gangue flotation was slower to 

concentrate . In the soda ash system, no problems wer19 observed. 

The BPW/NaCN depressant (Test LR1 4A) showed thH lowest Zn grade (6.85% Zn} reporting to the 

Pb concentrate. 

t 
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TABLE NO. 1 Faro Laboratory Flotation TeS1 Conditions 
Grinding 

TBSI Test Tll111! line � f'lo. Variables mill gJt SD200 

LR1 Slandard 20 500 250 

LR2 Slalldard lima-Ro,Sc 20 500 2SO 
I.R2A lime 20 500 2SO 

� 
l..R2I! NaCO, :20 1500 250 

NaCOs .BPW 
LR2C BPW 20 1500 25G 

Uae tolaCNI 
&r.i!OO 

l..R3 standard 20 500 250 

lR4 Slandard 20 500 .25V 

I..Ri standard 20 500 250 

L.A6 standanl :20 500 250 ' 

LR7 Slandard 2D 500 250 

t.R8 standard 20 500 2SO 

LR9 standard :20 500 250 

LRtO llland..-d 2D 500 250 

NAX I.Mne pH 
gh gtt 

1 0  0 9.5 

10 0 1 0.0 
10 0 1 0.0 

1 0  0 9.7 

5 0 9.9 

to 0 1 0.2 

10 0 1 0.0 

10 185 9.7 

1 0  180 9.7 

10 0 1 0.0 

10 0 1 0.2 

10 0 -

10  250 9 7  

j 

... ........ 
I NAX MIBC Good 

gtt glt mil 

40 � �  40 18 1 
40 18 i 

40 1 8  I 

20' 1 8  1 

40 18 1 

40 1 6- -� 

40 1 8  1 

40 i !  1 

i 40 1 8  I 1 

40 18 i 

40 18 �-1 

40 18 1 

loal /'W( 
min g/1 

- �  15 

4 1 5  
4 1 5  

--c---
4 15 

4 1 0' 

-

4 1 5  

4 1 5  

4 r15 
4 .  1 5  

4 ! 15 
I ' 

4 15 

4 1 5  

4 1 5  

- -· --1- -
LR1 1 Slandard � � :20 250 10 0 9.7 40 18 1 4 15  -
LR12 25nWigrind l..ln& !-- " . 

line 25 500 250 1 0  0 10.2 40 1 8  1 4 15 

l.R13 35min glill N:o. r.n.. 
� 35 1500 2SO 10 0 9.8 40 18 i 4 1 5  

-
LR14 32 nWi grind line 

line 32 !iOO 250 1 0  0 9.3 40 1 8  1 4 1 5  

LR 32 mhgrind � � 
14A f3PIII.HaCN BPW 

1\¥0., � 32 1500 2SO 10 0 10.0 40 1S 1 4 1 5  

l.R15 39mingrind line §D2QQ 
Lme Jlb:N 

39 SilO 250 iO 0 9.8 40 1 8  1 4 15 

Pb Sc:svengin� MBC Cald 
9A m1r1 
·;;;--6 1 

-- 1----
G ; 
6 1 ------1-
6 1 

6 1 

6 1 

6 1 

6 1 

6 1 

6 1 
I 

6 1 

6 1 

6 1 

6 1 

6 1 

6 1 

6 1 

-
; 

1 8  I 

6 1 

Float 
min 

3 

3 
3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

-
3 

3 

3 

3 

3 

3 

Comments 

Pb was slow loafing 

w:sy quiet< lloaling 
bladi-Pb l� fmlh 
diticlll deaning 

· ---· 

Frodl did oot appear as blactt Of 
as t<M91, betlerdrainage 
u.-oogh � becl. 
'less colf9c:lor wiltl BPIN 

Tile Pb rwgher locked 
bladr:ish-blue Zn coming "' WI scav. 

Se1ecti¥e Pb float, 
Jess I:Jiad< catbona.c90lJS 
in teed & ooncs. 

Slow lloamg Pb, 
bladlish-.bllue fragile froth low head grade 

The Pb frolh looJred 
blue na1 black. 90ID9 
browJI Zrl. SbitJie troll. 

From typical Pb color 
.nil some bladt liles. 

Tough blue-blactl lrolh 

BU! � MtJ 90100 
black IVIes. 

Massiv9 Slllphide inaeasod 
lime co1151JfJIIl'bn 
Very bl'be Pb lrolh 

� 1rnth�<lgll 

Ca!txJrl IIOI:iing lallar 
in RJUgller & cleanels. 
Pb 11alU!g fast 

Good selectivity 
CaJban ltoaling laler 
in rougher & cleanefS 

Fasr ftoatlng lead, i1lle Pb 

fbal in last min of Ro & Cl 
.. mote MEG 1dl BPW 

Slew llaaDlg C8lbcm 
spolb Pb 4th Cl Cone 

Qrade in lasl min of cleanina. 

GJioo %-200 
mesll 

63.0 

68.6 
69.2 

682 

66.4 

65.7 

63.6 

61 .5 

74.3 

70 4  

722 

622 

95.2 

73.9 
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82.0 

93.0 
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TABLE NO. 2 Faro Laboratory Flotation Rougher & Scavenger Test esults 

--,-----------.----.,H.-.-11-:::;d;-::s------.-----;c.-:om�bin'""'·,..-,;;i{-Rougher &Scavenger- --- r-- � ---- --- - -- - ----, 
Calcu�ed Grades {Ca!Cj \ n 

Test Sample Desaiplion 

LR1 Hol9 5, 125Bm-1252.5m hi!lfl ph}ollilic, grnyish lllt1le 

%Pb %ln %Fe 'Yt.Pb+ "'.Pb %Zn . %! ..,f'b I c� 
Zn 

8.1 4.30 4 .04-�.4- 1 2 if- 7 90-1 83 
I 

zu 5  

LR2 Hole 1 ,  1276m-1zrom 2.93 4.67---1-- 1 1 .8 1 g_u-f- (99 1-755 +-2S 7 

ore - --t- - - - - - --.• 5.6 J IJI'l!SE!ie---...live tllgn car-uon 
LRlA V'illY lblacllistt grey ore 3.04 4 :J_ flepeal ol 2 btl iH'IIt"t P� & Zf1 ciOOIWlg 

.-;;;::l.R213::d-7V:;-ery---,-btacb;h-=--"'·,.-;-�--onl----+7-;:-;;:-l---:�:-t-::::2.-;::96--:::--l-:-4 � r·s T 96 5 63 7 l  4 tl2 tmprCNed rec'y seJeiiNny. -----
LR2C Very bladtistl grey Ofe - -+-:--=--+--=-=-+--=3-c.45:-::-+-4�73 -9�1--9 .46 f-g_28 �++-
��������---+---�--+-2-- �--�-�-·5._74---��--- , .�� ��26 r73 2 

. 4.45 4.1 2 1 9��-0 9 75 77 4 

lR3 Hole 1 ' 1.270m-1254m 
moderate bfadtistt-grey wlo 1 .55 4.1'9 

lR4 H'* 1 , 1254m-1258rn 
m n  very bia.c:kisl1, more grey 1 .-42 2.70 

Setec!IYO Pb Sc Taits, %Zn0--0.o7 
& "4Pb0�0.04 
--- - --- - - ------1 

lR5 f-1* 1 ,  125em-1252.5m 

ll'efy blackish grey oolor 0.44 0.53 8. 19 o.;; �o , _; t-e -, -t-ss �-t1 
�:o-�-:-:-.,.--,:-:-:=---,==----J-----+--+ ---r- -- -1-- - -1-- ---1- ---- Setectivo Pb Sc Tails. %Pb0=0. 11 lR6 Hole 4. 1276m-12lllm 

oxkizEid I'DdOisMirowll coiOf 1 .20 2.31 3.82 3.51 ·t4 .8 . : e 5.55 j 7e.7 1 1 2.9 &. %ZrlO=O.B2 
"'l.R7=+Hole;-;--;:--,:-5.-=1276m-=--::-1270m=--- -t---t----t- i- - f--·- � - j- - i-- - _ 1 __ _ __ _ _ __ -

� (Jiloo l...ft4) pJus L1 1 3.n 3.5e 4.8B 1 u  ! 7 .94 j 4.50 J 5 0  ,1 1 5 .8 9.4 Seiecr;ve but sOflle black fmes m Pb fJottl. � rectcist1 bi'O'Ml 

t ± J � l.tf' I 
"LRS�f-

grsy-b6ack

o.Hole-.-�5,-=1-;;;270m-:;:;

pe
c-1;-;:==,-0W11'---f-

1 
.-2S-1f-'-3-. 79-t-3-. 1-4-t- �,_ 1 6.3 I 9 69 .a -5 . �. 6 L " L�.:�:J Serectr•�'� �art. 

i ��==0 ���m� 1 28  271 :_r390 f' l ' '" �oo [•• -' -'"" ) :2;1._'� "�--�"�"� 
""" - ·- 5.19 .... 2:L45 14 .63 32� 1 6 2  1 '.7 I ' . 2< 5 I ·� I """""� 

lR1 1 Gran c:tip �. carbon-
aceous orn, G-71).2 

LR15 Composill ol feed 10 L.R1 -4 
�·U \ 

1 .96 

1 .42 

1 .47 

1 21 

1 .34 

1. 39  

4.42: 

3.31 

3.27 

328 

3.27 

3.34 

--t- -- __ ,_ 
3.78 13 7 1 0.4 6Zl 78.0 Poor Slltlectivlf)'. hign·carbon m Ro-&:av 

3.51 14.3 7 81 s.o7- 81-s- � seleC1MtY--
3.49 4 .49 1 1 2  7 29 5.55 742 � �ed ne.:.o 

-

3.79 4.61 1 3.0 6.28 9"1 80.9 Good �. BPWINACN 

3.49 4.73 12 6 8.05 5 . 38 79:!!"" 
-- -'--·-'--- - ·---

. . 



-=��- l'h l'f>llfllllllr�l-u 

C U R R II G H  I I C  
lhl\.11 lio ti!<l-q �rt•ltl!;l lrm 9tliillllltl 

lo�:w1n�t - 1..-r 
llato I tonlles Ore 'fype Pb Zn !'e A9 I tonnes Pb Zn All I tonnes t•b Zu Fe I l'b Zn Au(lu �b) Pb Zn I �b �n . J  Ph Zu Ag(�b ) l  

,======== ===================================��======== I ================== 1 ===========-�=--=== ! ====-�====--=== I =====-�====--= 1=-p- .. 7 }  ======== I 
o1-Dec 2,590�65 2 . 51 4 . 15 13.20 35.oo 84.7o 52.90 9.69 67o .oo 152.25 2 . 15 44.20 12.20 68.90 62.59 62.59 6,530 . 18 9,940.01 6 . 1o 2.46 · .60 50 . 1o 680.oo 1 
o2-Dec lo ,, Y:,.S\ 1 L o . oo  1 
03-llec �l.S.P� ... �.,G . 0.00 I 
04-llec � 2 S""Jo o.oo I 
os-Dec 5 119 . o.oo I 
06-Dec � o.oo I 
o7-llec e;f1 · o.oo 1 
oa-Dec / o.oo I 
09·llllc - /¥  - � z. ..,6;,/ .-Y �A �_.,/- o . oo  I 
:�:=� - /YPz.ht pa /�so � �,;-.�u;f - Le...r.�A �- . . �:� II / - n� �._. 12-llllc 1 ·.L 

0 00 I 
- l1432Dec0ec 

I / &UrAM.-::/ k::���-T �d- ��. � /� �,;,'$". o
o

.:ooo
o II - '}"�)uh w,ru�- a"" J.-H-,Ak » - 7 7 "" / 1s·Dec - .y ::>/�� ;.,/ d"-"""? � o.oo 1 16-llec T �All .t4:1 ....;... r4£<4J..4r.r I �� o.oo I 

1 '1·"-· - -It£ �<!! ,.. :J. !> / . 
..... .I o.oo I 

18-lli!C 
19-llec 20-llec 21-Dec 22-Dec 23-Dec 
24-Dec 
25-llec 
26-llec 
27-llec 
28-llec 
29-Dec 
30-llec 

- 14-,,,;,_..J �.-:r�-- ' �,:4�� .rr,v-� . o.oo 1 
- dd.w-i�it·r.-1'� /;fJo/".t;/. - s/b- �' � ,4-�d�" _£ � �:: I 

- �.;!#� -'41"' � T"""''17""" 'r;l�· 0.00 I 
o .oo I 
o .oo I 
o .oo I 
o .oo I 
o.oo I 
o .oo I 
o.oo 1 
o . oo  1 
o.oo I 

31-Dec r. . . IJ 
o . oo  1 

--------------- 1 1 'lbt\�loo:::d "Ht Oo\� l _____ l _____ l ____ l ______ l 
m I :.�,!i90.65 2.s1 4 . 15 n.:lO 35.oo I 84.7o 52.90 9,§9 67o.oo I 152.25 2. 15 44.20 12.20 168.90 62.59 . 62� 59 1 6,530 . 18 9,940.01 1 6 . 1o 2.46 160.60 50 . 1o 680.oo 1 

_l\}.�o.w S..., I I I I · 1 I I 

-- -

:....I.::.::·:__._._�-���:'...::..:::� ::L�_ �28�7��.73 5�4 607.�1 236,649 2.65 49.22 10.37 117.25 76.25 53 .42 1 129,620 239,859 1 6.22 6.91 161.98 49.70 603.42 1 

' I \. f I ,., .. · ·( ( .. '"'" t. (' ,. I I . 

;x._ 
1'"''-'f'-'<L'L, 

1 .. � 
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tH£C-92 03:54 

-- 1'6 C IRCU I T-----

NO. 14 PB RO FD 

MO. ' PB RO CONC 
NO. 13 PB CONC 
HO. 2 PB tST CL TL 

MO. 1 PB SCAV TL I 

NO. l PB SCAV TL c: ·� 
-- ll CIRCUI T------

ND. 5 ZN RO CONC 
NO. 12 ZN CONC 

NO. 11 ZN 1ST CL TL 

HO. i¢ ZN SCAV TL 

NO. 4 C IRCUIT TL 

RECOVERIES 

3: 55: 29 COPPER 

9 
� --� :-

. ··f:·f;)'.: 

L-�--- -- - "'- - .. ,.. -

X PB X ZN I FE % cu % SOLIDS 

2 . 46 4 . 46 10 .36 ffflf 37. 07 
1 9 . 10  17.56 25. 56 fflfl fffff 
57. 03 9. 49 5. 10 0. 1 2  fffff 

1 . 14 12 .67 29. 27 t .  20 lffff 
0 .66 5. 4 1 20. 10  fffff 42. 71 

0 . 94 6 . 86 19 . 17  fffff 40.Cj9 

fffff fffff fflff fffff Hfff 
2 . 29 5 1 . 36 9 . 42 0 . 30 1 5 .00 
1 . 24 fffff 21 . 72 0.25 fffff 
1 . 07 0 . 78 16. 13  0.01  UHf 
0. 57 1 . 16 22. 1 5  fffff u . 21 

71 . 1 5 70. 07 

Cu ASSAY, Pb ROUGHER CONC. 

.. .. . ... . .. . - - - - �- - - -- -�- ·�·· · · · - -- -� � - - . 

SULfi DES 

TOTAL 

HUff 
flfffl 

90. 32 

85. 35 

flflff 
95. 64 

-· - ' 


