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SUBJECT: Visit to the Anvil Corporation �Iill ·July 11 - 14, 1972 

c. c.: H. H. Cox 

I 
i 
I Hr. B.. L. Haffner, Nro N. G. Cornish�ir. 

�IR. • · P; · Taggart, and Hr. P. J • Bro�tm 

The main purpose of this visit 1,-J'C!-S to be present when I 
four representatives of \'[right Engineers Lir;li ted were at the ndne 

site to discuss the proposed nlill expansion. 

Those present at the_ first meeting held July 12 were 

Hessrs. ·v.rillis ,. }Iueller , Andrews and Curtriss of W - E; ��r. HcKay 

and l/ir. Stocks of Dominion En�eneering L:Lni ted; and Peter Taggart, 

Peter Brovm. and myself. On July 13 we discussed further details of 

the e�pansion vd th the vJ - E personnel and on July 14 Taggart, 
-��­
i;· 

BroioJiti· and I had several disc·11ssions vd. th J'.:r. Haffner concerning 

vario_l,l.s' mill���-proj ects and problems, the most important being 

·' barium reduction in the bulk concentrate and zinc recovery. 
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Preliminary general arrangement 4ravlings prepared by W - El 
were discussed in sufficient detail for this sta,::;e of the capital cart 

estimate. �':Te made a number of revisions which vdll be incorporated I 
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into the next s�t .. of dra�ngs and these will be submitted for review 

in one or 
.. 

two weeks. The rr.ain 
· .· 

• .L polllt..S 
�· 

Nere as follows. 

(1) The zinc-scavenging circuit to be increased to give a 

retention time of 20 mi:_tutes instee..d of 15. minutes. This v.H.ll be done 

by making e�ch of the three ,rows _of large Denver DR cells to consist 

of a 5-5-5 compination instead of 3-4-4.. Some extra celis 1-dll·.be added 

to each end of the originally proposed rows. This will necessitate 

changing the location of the retreatment cells to the end of the first ; 

cleaner b.:ml�9,.. .a more logical location anyr.'fay which will likely 
.:; . . 

eliminate one set of pumps. These and other changes are of course 
. _. 

subject to further revision if detail drawings show that for some 

reason they are impractical. 

(2) Install double launders on the 1rdddle sections of both 

the lead and zinc rougher-scavenger rows so that any portion of the •.; 

_concentrate may be directed to the respective cleaner circuits or 

returned to the head of the roughers as middlings. 

(3) Coincident >dth the double launders it was decided 

to make an acceptable space of four feet between the 1ilain rows of · ' 

cells even at�the expense of losing one spare space left originally 

for a future rm'f of cellsa In the event that tlris becomes necessary 

some small cells will be replaced with larger units. 

as used 

(4) Wherever possible simple pressure type distributors 
. . . --t". . Cr-uL;�a--
at Erl1l�<e..-will be installed. This will save considerable 

r 

space particularly in regard to the cross-1valks of the original 

layouts. 
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Ori:ginal calculations indicated'- that about 1500 HP woUld be 
- . · 

sufficient additional power to treat the .increased tonnage of ore a-s 

well as prodv.ce �he finer grinding required for better metallurgy. 

During the 'recent visit� the Dominion :B;ngineering representatives 

calculated that nea.rly 2000 HP vTOuld be necessary. All the foregoing 

calculations_ vJere based on a �1Jork Index of 9.44 ( original test work.· 

by Galigher.and Allis Chalmers ). I have recently received from Dan 

Brimhall the lB.t_est, and hopefully accurate, power drafts on the Anvil 
; '·: .. 

grina.ing m,ills .• These pm·;en.; toe;et.ber vti tb the corresponding sizing 

, ·, .. . 

1':: 

analyses of the ·rod will feed and product, and the flotation feed indicate 

a hTork Index oi' 8.49 for rod nulling and 3.25 for ball milling '(making .. 

a weighted average of 8.33 overall). At this time, Julyl8, the flo:taticiri 

f eed was 56% - .. 200 mesh. In order to increase this to 70% -200. mesh and·· 

at the saiHe time increase the tonnage rates from 333 TPH (8000 TPD) to 

. 438 TPH (10,500 TPD) the theoretical additional pow.er requiied is 1600 HP 

.. to 1700 HP. How,:ever for the present I sut;gest that the design be based 

on a 13� ft by 18 ft. ball mill "'tn th a 2000 HP motor. Other companies beside 
' 

Dorrdnion EB��ering 1rri.ll be asked to bit on this size mill 

�GRIIip - RECOVERY TESTS 

T\�To series of laboratory tests have ·been completed since my 

last visit to check previous test vTOrk carried out to show the effect 

.of of finer grinding on metal recoveries, particularly for the zinc. 

In one series the lead scavenger tailing from the ihill vlas ret;round 
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.·from 55.L1-% - 200 mesh to 64o5% - 200 mesh and the zinc recovery 1vas 
' 

improved by :-2.25( with slightly high�r grade concentrate. In the latest 

series Of tests. samples of rod mill feed lvere groLnd for different 

periods of �ime and both the lead and zinc flo<"..ted e.lon� ste.nclard test 

procedures .. vr!len the fineness of grind '\vas increased from 53 .5�� to 64.4% 

200 ntesh the' recovery of lead increased 2.9;:; and of zinc 2.1;� 'l'rith' 

slightly higher grade concentrates in both cases. These appear to be 

the respect�_ve· fineness lirrti ts for ma,uwwn flotation recovery of the 

minerals of ·these metals. 

· 4. ON-S'ffi.EAJ.vi /JJALYZER 

There is no doubt an On-Stream Analyzer su_ch as the Courier , 

or A.R.L. would be extremely useful in helping to maintain concentrate 

·grades aDd more stable recoveries on Anvil ore. However I do not think 

it. is an opportune time to make the decision for purche.sing one.·· 

I think that there are a nwnber of more fundamental control systems 

that should be incorporated first into the flotation circuits before 

,going to something as 11sophisticated11 as an X-Ray Analyzer. Lore pH 

· . controllors, better SBJll.pling systems, thickener discharz;e controliors 

or at least""'-'§pare pumps, better launders (vrhich the ne�<I circuits of 

course. will have) are exantples of a fe>·l of the items needed at this 

time. 

However some action_is justified and is beinB; taken. Samples 

of many different products are being pr·epared for testin[; by the outokumpu 

Research Laboratory in Finland. A spacc. is being desiJla.ted in the ex-

pansion particularly for the installation of an On-Stream ili1alyzer. 

·. 
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Sempling method;;, :a.�e bein_g discussed >.fi th Adrian :Holinari, Product 

l:enager, Outo�np�·Instruments, of Hississauga, and he -will be given 

. a plan· of the expansion for comments regarding sampling .locations 

and types of ·samplers. 

5. PAJ�'ITCLE SIZER 

I agree with Peter Brown that an On-Stream Particle Sizer 

(Autorr:etrics,Boulder, Colorado) would be useful tool in stabilizjng 

the grinding circuits but I recommend not giving it too serious con- -· 

sidera.:cion until lrie are advised of the results of a test being carried 

out -vlith one of these units at Brenda r-iines· and probably not even 

until an On-StreaJll .A..nalyzer is installed sometime in the future. 

6. BARIUK · · 

Laboratory tests to reduce the barill:J. content of the bulk 

concentrate have been particularly encouraging. They have shown that 

the barium in the fourth zinc cleaner tailing ( the zinc portion of 

the bulk concentrate) can be materially reduced by water cleaning. 

Acid rright reduce the number of steps but is very doubtful that it· • 

would be econamic. Details of the test results will be given in 

re21J.lar rnetallure;ical reports. In one series using three -..rater clean--

ings the barium rejection VJas 85% with a. loss of 2.1% zinc • 

...... 
A mill test was started July 4 in which the second zinc 

cleaner concentrate -vras sent directly to the fourth cleaner and the 

fourth cleaner tailing then routed to the the third cleaner for barium 

rejection as developed in the laboratory. The third cleaner tailing 

was returned to the retreatment circuit for recovery of its zinc 

i 
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c;!onent. At this t':une we do not know how much of the zinc can be rec,overed 

in this circ¢t ... b� is lost in the tciilingu Unfortunately the zinc recovery. 
and productiorl'· has been abnormally low lately and it >'las decided to term- .. 

inate the test as for some reason it appeared to complicate the zinc · 
I . 

circuit op�rati?n and possibly contributed to the poor metallurgy. vJhen 

the circuit becomes normal again the barium test will be restarted if the. 

barium penalty remains serious. 

r1r. ·.Thurmond has advised that it is unlikely there will be aily 

change in the bulk concentrate contract at this time but that the rate 

of productio,n rnight be reduced by 25;'� in six to t-v1elve months time, and 

probably more some years lFJ.ter. Under thes·e circuwstances with the severe 

pena.lty (75¢ per OulO)� BaO over 0.10% BaO) it could amount to a very 

high yec..rly loss� Therefore if the next mill test confirms laboratory 

test results I 1-,rould recommen installing one or two banks of new flotation 

cells for barium rejectionu The conversion of a couple of small retreatment 

circuit conditioners into Jl.�axwell type flotation cells for this purpose·· 

is under consideration. I think that the seriousness of the barium penalty . . · 

warrants more definite corrective measures. 

7. CURRENT Z�-NC l:ETP,LLURGY 

Peter BroTtm advised me by telephone July 21 that the zinc r:J.etallurgy 

continued. to be unsc.tisfactory both in recovery and gradeo It was apparent' 
·-

from his description of the circuit that something was definitely wrong 

with the flotation differential. r..re discussed several corrective measures 

to try. The first v.ras increasing the soda ash dosage from 3. 5 lb. per ton to. · 
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5·.0 lb. per ton , try different level of pH in the zinc circuit, 
. . !" 

try returning�·p.art or all of the retreaktent circuit t2.iling to the 
· .· 

head of the rou.shing circuit. I also suggest doing standard laboratory 

tests to determine. whether or not the poor r:1etallurg;y is due to a radical 

ore change or to unsatisfactory mill opere>tion. Also, these standard 

laboratory tests �nd techniques that have been developed over the past 

year should now be applied extensively in en attempt to find the basic 

cause of the. trouble so that it mew be corrected. 

8. REAGEIIJT·:r::;IXJNG AND REPAIR SPACE - ---- ------

I have left these two :iJ:rLportant i terns with Peter Ta,:::;c;ert and 

Peter Brown as they are more familiar with the present mill short­
:?.<>"'-? 

comings than I arr,. 1;Je discussed )lOme aspects of the reae;ent storage 

which might save some space but it is questionable whether or not 

they are advisable in the long term. 


