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ThE DowA MINING GoMP� LTD. 

CABLE ADDRESS: 
'"DOW AMICO" 

.tv:r. J. H. Stovel 
Pre sider-.1:. 

1, 1-<::HOME, MARUNOUCHI, CBIYODA-KU 
TOKYO 

Kerr J-.dG.ison Hines Ltd. 
� King Street West 
Toronto l, Ontario 
Car.ac:ia 

:Uear Mr. Stovel, 

TELEPHONES: 
(201) 1061, 1211 

March 25, 1969 

We appologize you for our being late in submitting you our test 
re?ort o� tne Pb-Zn ore of your Vangorda property in Yukon. Enclosed 
is a brief report on our test result. We hope that it will receive 
yo�r_a�l:.en�ion and whatever question you have, please do not hesitate 
to ask us. 

Altho�gh the test was not always carried out satisfactorily as the 
�iven s��le was not sufficient to cover all tests we wanted, the result 
is generally e�co�raging and we think, the qualities of each concentrates 
separa�ed oy our tests are commercialy marketable. 

J..s yo·..1 may notice from our report, recoveries are not satisfactory. 
3·...:t 'v!e ;:'eel tnat. �he sample might have not been free from weathering, and 
,;·e �:.avG several tests left which, we believe, may improve the recoveries. 
Tcere:ore, we are much interested to make further tests if more sample is 
availao:c to �s. Regardless to these tests, however, we are rather 
co�fic:ient to ootain better recoveries at the industrial scale operation. 

Under �nese circumstances, we would like to know your opinion whether 
yo� will go ahead with this project or not and also how you will do. We 
ap?reciate these information even though it might be rough indication at 
t.nls s�age. In �nis connection we are pleased to inform you that whenever 
yoL;. desire, we may be nearly to join with you as concentrate buyer or as 
part.::-.e;::-. 

I�cide�tly, I am planning to be in Toronto end April on my way back 
from so·Jtr� A.'":lerica and will be very happy to have an opportunity to 
exchange our opinion. I will advise you my schedule as.soon as it is fixed. 

Looking forward to hearing from you soon, 

Yours very truly, 

THE DOWA MINING CO., LTD. 
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THE DowA :M!NlNG COMPANY, LTD. 

TOKYO 

Considerations on the Vt1ngorda and �wim Lake ore 

}1nr. 17, 1969 
.Hesellrch Laboratory, the Down Mining Co. 

Prior to the investigntions on V�ngord n and Swim Lake 

o��z, t�st reports �orwnrded by 'the Department of Mines 
��d Su�veys, Mine Rcsel1rch, Canada' dated Feb. 1955 were 
SG7lt to the Do\.ra Mining Co. , Tokyo by the Toyo Hinka Trading 
:o. Tl1e: Dowa Cc:-.1:::-•c.ny thought it .necessary to study the 
co�clu�ions of the Canadian people closely and to care 
�bout if there might be anything that contribute to .them. 

Accorcing to the Canadian Reports, e xc e l l ent research 
�bout fundo=cntal work had boen performed at that time 
��d-that led-to the conceptions as; 

(n) tosts on the hardness of the ores (such as determining 
work in�ex for grindability ) 

(b� �c��s on the characteristics of grain size and the 
con£ti�ucnt3 of metals 

(c) �icroscopic studies for the �ineralization 

���sc sco?cs co�ld be left o£ considcrationn undor the cir­
c.� .. , .::; t . .:-.:-�cu::;, •.-,.rhile stress s hould be lnid on the flotation 
-�(::::: ·;:::; vi t1> ::.icroscopic observations of minerals cone entra ted 
i;1-.:.o "ll:0 products. 

;,-. .:u:::.::.:n-y of tho investigations are as follows: 

(l) 7he crude ore should be ground to as fine as under 
200 �cshes to get re j ecta bl e wastes. 

(�) ';;�c VDlue.a c:::.re copper (chalcopyrite, chalcocite), l0ad 
(�ulcnu), zinc(sphalerite) and pyrite, thou�h pyrite nr� 
t�ou��t to be re c ov erabl e by any means. So thnt tests 
were carried out to obtain (a) lead conco�tretc and zinc 
concentrate, {b) copper, lead and zinc -concentrate. 
Since the grade of fina l concentrate nre c�vcc ted to be of 
sn��.:-,blo ones such as over 50% Pb or Zn, strai,ght di!'ferentic.l 
£lotction octhod � pre£ered. 

Qre. 
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THE DowA MlNING CoMPANY, Lri>. 
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( J) :::::..1 c.::.sc of: (a), on the Swim Lake ores ; .Pb recovery 71%, 
thut o£ Zn 75�l>, on the Vangorda ores; 77% Pb and 6o%· Zn 
rccovc:-y. 

l;t cnse or e:xtri2ction o£ copper ( b), 49% copper recovery 
a� 11.7% Cu concentrate, 60� Pb recovery and 63% Zn recovery 
o=-: �-.d::l Lake ores; !k�>G copper recovery at 6. 8% Cu cone ent­
rD t c, 78)� Pb cmd 6/i� Zn recovery on llangorda ores. 

Such were the results obtained £rom thirty runs o£ tests. 

(4) Evidently extraction o� copper makes lead end zinc 
t::incro<�l� di.spcr3e through every products on the Swim Lel<e 
o:rcs, t:-w t is, recovery o£ Pb . and Zn were lessend. 
Prc::::t::.::.::!b.!.)l that Dccounta £or the et'£ect o� sulphur dioxide 
u.sc...l .:.t �l!(! top o� :flotn tion :feed as the dcprc!lsant for 
zi�c �incrnls �nd pyrite. While on the Uangorda ores w�th 
lc�:::: �oppcr, the depressant would have not sufficient time 
to c=ccrt any influence on the flotability o:f zinc minerals: 
p:..-o:::�-�ly sr::�ll c.mount o:f COJ.'per were f'lootcd quickly and 
.s�l :?;!�r dic.�i.de could not do harm at residual mineral to. 

At�c�tion eight be paid on the f'acts that rather poor figures, 
r�covc:y ��d &rnde of' :fi&al products, would due to the test:ing 

_ ·.:.l:::-c.. � tL:; L.::d�ch :flotation te st , from which operotionnl 
.::._;·_,.. c:.:· ... _. ·.;ion3 .t:::1ould be co1�:fined to some extent within certai.n 

. .::_ ___ :i·.:;,.·.:.:1.or:s since tho values of· CJiddlings are excluded • 
. :.�_·::Lou_:�! t;'lc u�:1ount of' snr.�plea sent to the rcsc.urch labora toxy 
\:..:.:.:.: :-_.:;.·� :..l·uD.ys small, 8 Kilograms of Vangordu orcs a:1d 17 
:-.i.::..o.::_:.:,:.:::� or Swio Lal'e ores, in conventional sense, continuou·3 
�c�t� �culd �cquire ton to thirty times o:f that areount if �cr.c 
dc�ail� sho�ld be called for. 

5. �hc�tly, as described above, economicol estimations on c.op�e1r 
c��raction should be derived from more elaborate testing dat� 
·.:;:-:�::: ·:::� o::-.,::, s presented here. 

����:� of the rese3rch laboratory have, however, on opinion 
��:.t a�t�:�.::..y new process (patent pending) pcr�o�m�d succcss­
..:·;.;.ly �:'.; :.:.::.·c.:::umine concentrater o£ the Dowa Mining Co. , 11light 
C..:o .;;: .::. . .. � ·-:..:.�:n� to those Cenadinn ores And if more anount of: 
.s.;;;:;_J!l .., ...; :::..hould be avairable they are willing to push on :further 
i�vc��i�ntions and hoping to trans£er their rcgDrds to the 
c�niidian people. 

Y. Takamura · 

11, Cf;tlu;_;;1MA-t; 
Chief o£ the Research �nd Engineering 

Department, the Dowa Mining Co • 

........ 



Flotation Tests ·Of Swim Lake and Vangorda Ora 

lntroauction 
• 

Since the samples of Swim Lake and Vangorda ore arrived at Kosaka, several 

flotation tests have been tried at research laboratory •. 

l".eta.l content of each samp�e is as follows: 

Au Ag (g/t) Cu Pb .:ln fe(�) 

Swim Lake 0.5 o4 0.�8 3·�5 4 .• 21 �4 .8r/ 

Vang orda 0.5 64 0.14 4.05 5.13 20.71 
Each sample was groun� uncie.x: 3.? mesh by disk grinder for batch flotation tests. 

Then, each l,OuOgm. sample was ground under 200 mesh by �aboratory pebble mil� • 

. Flotation tests we.x:e performed. on the basis of following flowshe ets: i.e •. 

�; �o-�n differential flotation. 2) Cu-Pb-Zn di�fere"tial flotation. Typic al 

oetallurgical results are described below. 

_j �o-Zn differential flotation 

�reliminary tests were tried by various methods to separate Pb an� Zn. 

Consequently, NaCi; method. was found to be promissing than others. So, several 

tests were performe� according to the flowsheet, shown in fig. 1. 

Pb concentrate. 

Crude ore 
I 

Pb flotation 

tailing 
I 

Zn f.lo.tation 

t � 
Zn concentnate tailing 

Fig. i .r'lowoheet of Pb-Zn differentia�. flotation 

Typical metallurgical results are shown in Table l (Swim Lake ), and Tabie 2 

. � angor da ) . 

• 
Table l Metallurgical result of Swim Lake ore (l ) 

i:'roauct w.t. (%) · Cu .t'b :ln .r'e Cu· }'b £.n .r·e 

(assay %) ( distribu�ion %) 

i:ead(calc 'ci) 100 0.22 3 •. 64 4 •. 41 �5.)3 100 100 100 100 

!J::J concentrate 5 •. o 0.26 52.18 6.64 12 • .1+.2 b.l 71 .. 7 7.'j � .. ) 
r-o-cl-tail 4 • .'j 0.83 11 .. 71 6.6b .2�.�2 17 .. 2 14.) 6.8 ) • .L 

17- ,...,......,.,.... ,.......,. 'l&,··�� �A (") • "'i l • ..ll· 1 .. 40 52.68 1).00 3.2.6 .2 .. 4 7':;.3 .::.� 
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Table 2 Metallurgical result of Vangorda ore (�) 

l-'roduc t. wt. (�). Cu :Pb Zn .Fe. Cu .Pb Zn 1'e 
(.assay �). (distribution 7'0 )• 

h.ea.d (calc' d) 100 0 .�4 4 �01. 4.91 20.02 �00 lUU l.UU lvv 

.f:b concen t rate 6.2 0.45 4S/ •. 8, 10.16 10.16 �9.-9 77.0 12�8 3-2 
1-'b-cl-tail 3..1 0.8':) 15.88 12.2, 20 .. 7';) 19.8 l2.j ·;.8 j .. :; 
Zn concentrate 6..0 0.38 2�18 -49-43 9-.?2 16 .. 3 3-3 60 .. 4 2 -'i 

Z.n-cl-t.ail 13 •. 8 u.19 1 .. 40. 3-40 3.?-b4 18-5 4.8 9.:; 24 • .6 
Final. tail '/0 .. 9 0 • .U,) 0.1,? O.bb 18.oo 25.5 2..0 'j ·5 b.).8 

Reagents used (Lb .Jton). 
Swim Lake ore v�nt;orda or..e 

llb flotation 

Na2C03 2 .• 8 (.pH::�O.) 2 .. 0 (pH=lO) 

NaCN 0-5 0. •. 4 
Dow;t250 0.0.3 0.05 

A ..c • .c .n2.? O..I..4 0 . ..22 

A.C.C.n3� 0..17 0..18 

Zn flotation 

Ca(Ort}2 2..D (.pH:iO); 1� (pH .. l.O} 
CuSu4. o..b o.8 

.t'.:i...i:utonl25 0..20 0.20 

.Etnyl. xanthate 0..20 o .• ll. 

2), Cu-L-o-L:,n a if ierential flo.tation 

· .Beiore ?o flot.atiop , Cu flotation was tried by the aidi of sulphwrous a.cid which 

is widely used in treating complex sulphide ores .. 

. Elowshee t is shown in Fig .2. and typicaJ. metallurgical result a are shown in 

Ta.Dle 3 (Swim Lake ) , and. Table 4, (Vangorda) • 

Cu concentrate 

-. "· 

Cruae or e  
I 

Cu flo-tation 

tailing 
I 

Pb flotation 

Pb 'toncentrate 
::v 

tailing 

I 
Zn flotation 

'1.. 
.tailin" 

/ 



Table 3 Metallurgical result o.! Swim Lake· ore (2) 

1-'ro<i.uct wt. (�) Cu Pb Zn �·. Cu }:Jb Zn �·e 
(assa.y %) (dis.tribution '/t) 

Head(calc'd) 100 0:.22. 3�25 ·4 .. 37 24.�9 100 lOO 1.00 100 

Cu concentrate 0.9 11.73 4 . 63 5.38 26.33 49.1 1..3 l. l :.. .. o 
.Pb c.oncentra.te 3�6 0.07 5).8� 6-39 9 .. 69 1.4. 59.7 5-3 l.4 

. 
6.7 10.36 .Pb-cl-tail O.l� 7-15 1�.86 3-7 .21.3 . 10.9 5-5 

:t..n concentrate 5--7 0.39 1 .. 81 48 .. 88 11.13 10.2 3.2 63.7 c..£ 
Zn-c..l-tail 11.3 0.31. 3.53 4.85 29.27 16.2 12.3 12.6 l3 .. 7 

.final tail 71.8 0.06 0.10 0.39 2!:).53 1�.4 2.2 6 .. 4 75.8 

'l'able 4. Metallurgical �esult o!. Vangorda ore (2) 

.i:'rodu.ct wt. (%) Cu :t>b Zn .fe Cu .Pb :t.n .r'e 
{,assay 'i6) (ctistribution %) 

Heaa.(calc'a.) 100 0.12 4.18 5.25 20.11 100 100 100 100 

Cu concentrate o • .B 6 • .81 11.52 4.72 30.85 44.7 2.� 0.7 1.2 
1-b concentrate 6.7 0.06 4�.10 10.31 10.09 3-3 78.? 13.2 3-3 

1-b-cl-tail 1.6 O.ll 10.93 9-53 22.1.00 1.6 4.1 2.� 1.8 

Zn concentrate 7.4 0.44 4.05 49.03 11.05 26 .. 0 6 .. 7 64.4 3-9 

Zr.-cl-ta·il. 6.9 0.21 2.80 5-53 23.93 12.2 4.6 7-3 8.2 

Fic.1.al tail 76.6 0.02 0.20 0.79 21.41 12.2 3-7 . 11.5 81.6 

Reagents used (Lb. /ton)_ 
Cu Swim Lake ore Vangorda ore 
fp flotation 

H2S03 (pH=5.3) (pH=5.2) 

Dow1t250 0 .. 05 0.05 

A.C.C./!208 0.32 0.34 

Fb flotation 

�a2(.;vj 3 .. 8 (pH:lO) 5.0 (pH:lO) 

NaC.L'. 0.45 0.32 

A.C.C.if25 0.45 

A.C . C.#3l 0.43 0 •. 46 

Zn flotation 

Ca(OH)2 (pH:lO.) (pH:lO) 

CuS04 l. O 1 •. (1 
NiKl(O/fl25 0.3 0.2 

Ethyl xanthate 0.27 o.�3 

�he above-mentioned is outline of our batch flotation tests. w� expect better 

result in case of continuous operation .. 
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Notes: 

1. As a result of microscopic examination, galena, s.phalerite, iron pyri te 

and small amount of chalcopyrite was found as valuable minerals. 

2. In the case of Cu-Pb-�n differential flotation, Cu flotation tailing was 

reground prior t o  Pb flotation. 
3 �  Number of stage of cleaning in each f�otation test is as !ollows. 

Cu Pb Zn 

Swim .i..ake ore (l) 3 2 

( 2j 2 4 3. 

Vangord.a.. ore (l) 3 3 

(2) 2 3 2 


