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A r.hort series of bench flotation tests vere cnrr:i.ed. out .' 

at the Gnlighcr ｃｯｭｰＺＺｾｮｹ＠ laboratory :i.n St1lt· J,ake City betl·reen ｄｾ｣･ｭｨ･ｲ＠

9 oncl 12, 1969. 'J.Ihcse teste were performed in on attempt to conf:i.rm 

the results obtnincd em r.mnpJe:::; from the Vont,orc1a ｰｲｯｰｾｲｴｹ＠ which hod 

been tested. previously at l)oth the CnJ.:ighcr Company and nt ｄｲｵｮｳｷｩ｣ｬｾＺＮ＠

Mining and Smelting Corporntion L:i.m:i.tcd .• 

The l)cnch-teGtr. coltlpr:ioed the foJJm·T:l.nc;: 

l· A d:i.ffercnt:ial flotation ｰｲｯ｣･｣ｬｭｾ･＠ on n oomple or nrunowick 

No. 12'orc, occordJnc; to Gnl:i.c;her's ｮｯｲｭｾｬ＠ procedure for 

leot1-7.inc oren, inclut1inc; usc of the, rcnacnt odditions rccom­

rocnclcd by Gnlic;hcl·· A flol.;r-shcet of this proccc1ure is appenc1cd 

to this Hcport. 

2. A differential flotution proccc'lure on a. port:i.on of the some 

sample of Bruma-tick No. 12 ore 1Sing the Brunswick-recommended 

procedure and reac;cnt ad.clitions. 

3· A bu:lk-flotntion procedure on another portion of the Brunswick 

No. 12 ore somple usinc; the Brunsl<rick-recommendcd proced.ure for 

bulk flotation. 

4. A test s:imiJ.ar to No. 2 obovc,cxccpt that soda ash was used 

in lend clcnn inr; insteod of ｬｩｭｾ＠ .. 

5· 'l'hir.; test was spoiled (See No. 6 bclol.;r) • 

6. A diffcrentinl flotntion proccdLrre on the sample of Vancorc1a 

ore which had. been stored nt the Gnlieher Company. This test 

wur- cn1.T:I0cl ont occ:orl'l.ing to the t:nmc nrunnwick rne':!tho'1 ur;cd 1n 

Tes.t No. 2. 



. . . 

' .. ,.{. A bullc-flotat:ion procedure on £mother portion of the 

Vangordn sflmpl0. (mentioned in No. 6 above). 'l'hio test 

'\rGs carried ont acconUnc; to the some Brunsvriek method 

as used in Teat No. 3· 

Tests Non.l nnd. 2 were cnrr:i.ecl. out in ｯｲ｣ＱＮＮｾｲ＠ to compare the 

results obtained. on o leat1-zinc o;·c by the ｇｮｊｊＮｾｨｾｬＧ＠ mcthocl (uhich 

· cnta:ilecl rec;rinding of both the lend. nncl .zinc conccntrGtes) oncl by · 

Brunsllick method ｜ｲｨＺｩＮ｣ｾｨ＠ cmpJ.0ycd. f:tner r.;r:i ncHnc; of the ,.,hole oriuinal 

sample. 

A compari:Jon of the renults ol)t.ained :tn 'l1ests Nos. 1 and 

2 fbll0,·1S: 

. Tec::t No. +. 

f\-lt. 
- _ ｟ａｳｳ｡｟ｹ｟ｦｽ｟｟｟ＭＭＭＭ］］Ｚ］］ｾＭ｟ｊｊＺｩＮｳｴｩＺ＠ ＺｩＮ｢ｾｴＮ＠ iQ.!l __ _:_-F325 
% ｐＮｴ＿Ｎ｟ＱＮ｟ｾＲＭＭｾ［＠ Cn Ｐ＿ＮＮＺＮＯｽｉｾｾＭｾ＠ Cu A[L_ lJiesh 

Hends (Calc.) 100.0 2.6:; 8.88 0.27 ?..63 100.0 ).00.0 100.0. 100.0 

Lcn(l Ro. Cone. ＩＮｉｾ＠ .It. ).1. 58 7·13 0.5) 8.311 ＶｾＭＺＮＸ＠ 11·7 29.0 ＱｾＵＮ＠ 7 

Zinc Ro. Cone. 18·3 2.01 35·05 ｯＮｬｾＸ＠ 2.l!J 13,9 
•_;, 

r(2• ｾＬ＠ 31.8 16·9 

'l'ailing 67·3 0.92 2.05 0.16 1.h6. 23·3 15.6 39·2 37·4 "(3· 8 

Test No. 2 

Bruns"rick No. 12 Samo1e ｾ＠ n.H. & s. - Difft?J'entiul ｬﾷｾ｣ｴｨｯ｣ｬ＠ (£xcept lime used in cleanilJ.g_J 

Heads (Calc.) 100.0 2.65 8.85 0.27 2.66 100.0 100.0 100.0 100.0 

Lead Ro. Cone. 16.0 6.61 7·47 1.08 7·h5 ho.o 13·5 ＶＱｾ＠ ·1 ＴＱｾＮ＠ 8 

Zinc Ro. Cone. 19.G 4 .• 63 32.02 0.19 3·10 3h.2 ·ro.9 13·6 ＲｾＡＮ＠ 8 

!!Qtc:,: Sec Flmrr.hcct. for Gnlj c;hcr method nppcndc<l to th:i.G He port. 
Sec nlso c1ctn:Dcd ｾＬ｣ｯｴ＠ Shcctr. oppenrJcd to thio Hcport. 
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'l.'hese t'·ro tests ｜ｾ･ｲ･＠ intenc1ec1 part:i.ally as preliminary work 

prior to pcrfonninc; the tests on Vonc;ol·d.a ore. Unfortunately no 

assay:lnr; was clone in Salt J,nlw City to check the act.uol results; 

all samples lrerc returned to Nornncla for onr:wy. r.rhun the f:i.nal 

results ,.,.ere not knmm until over n weclt later. 'l'hc:rcfo:rc little 

was l.carnecl fl'Olil ther;e first tHo testr; lthich mir,ht hove bcrin usc-

ful later fo1· fJontinc; the Vonc;vl'clo r,amplc. 

Ne:i.thcr tent. could be cons:i.<lcrccl (:at.fnfocto:ry. Froth 

formot:i.on ｳ･･ｭｾ＼ｬ＠ to be slugc:inh nnd much oclcl:i.t ＺｩＮｾｭｮｬ＠ frothcr was 

required. in 'l'est No. 2 thon hncl been reconl!remlcd. by BrunsHick. 

Test No. 3 was o buD;: flotation proccclurc on BrunsHick ore, 

usina the reac;cnt additions rccommen<lc(l by them. The results 
. ｾＮ＠

obtained arc appended, but '\or:ill be d.:iscussc(l later in this Report 

when a cornpnrison will be r.ncl.e with the results obtained. from a 

sim:iJ.ar bulk test on the Vongorua ore zarnplc. 

'Test No. h wns cnrr:iccl out only to the point of making a 

lend ｣ｯｮ｣･ｮｴｲ･ｾｴ｣Ｌ＠ m;:tnc; the sam:: procctlnrc ns :in 'l'est No. 2. 'l'his 

was done in on attempt to d.ctcrminc :if clenninG the ｾ｣ｯ､＠ concentrate 

with soda ash rather than lin:c 'muJ.c1 improve concentrate c;raclc. 

The results obtained in Test No. It \rerc not even as good as those 

from Teet No. 2. Test. No. 5 wos not completed. 



:iv 

'l.i.ro bench tests 'wre cnrriccl out on Vonc;ordo ore. Test 

No .• 6 employed o d iffcrenUal flotation procedure on the Vanc;orda 

SAmple sim:iJ.ar to the ｄｲｵｮｲＮｈＺｩ｣ｬｾ＠ r:cthoc1 ur.0.cl :in Test No. ｾＮ＠ The 

lead conte•1t of the Vongordn r.nt,!ple \·rar. cons :i.clcrnbly h:ic;hcr tbon 

that of tile Brunswick.No. ｬｾ＠ ｲＮｮｾｵｰｬ･＠ - ＨＱｾﾷＳＱＥ＠ Ph vs. 2.60% Pb) ond 

the lead roue;her concenLrntc recovery 'r.'nsi much better. 

I 
The results obtained in 'l'est No. 6 ore r.umrnarh:cd belo\or: 

Test ｾｯＮ＠ 6 

Heads 100.0 

Lead Cone. 

Zinc Cone. 12 ＮＡｾ＠

Tailing 

h. 3'( 

,.. ,..3 
C:.oC. 

5.00 o.ltS 1.89 10.0.0 100.0 100.0 

33·8 86.8 

6o.o 

6.2 3·8 

100.0 

19·6 

---------------·----------. . 
Remarks: "Execs;, iron ｦｬｯｯｴＺｩｮｾ＠ in the z:i.nc r.cavenc;er. Possibly too much 

collector used. F.xcer_;s iron float:i.nc; in ?.inc cleaners. No 

collector used in z:inc cleoner No. 2. 

The leac1 roucher concentrate r;rndc ..,,.as lo\or at ?.2. 71 per cent, ond 

after two clcon ing steps it "'ns only ra isccl to 28.70 per cent. Silver 

recovery w:i.th the leflcl concentrnte ,.,rar; rcor.onobly satisfactory and 
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silver losses in clcnning lrere not exceGsive. The 'zinc appcnred to 

have been SOtr.e'I-TO[It strongly preactivated, aJ.rrost ＳＱｾ＠ per cent Of it 

havinG reporteu '"lth the lend rour;her concentrate. The qunnt:i.ty of 

collector usecl in the zinc flotntion uar, vrobobly too high for the 

amount of zinc rcma :ining after lend ｦｬｯｴｾＱｴＱＮｯｮＬ＠ thus pull:i.ne; down the 

grade of the zlnc concentrate. 'l'he finrtl z:i.ne ｴｯＺｩＮＱＱＮｾＱ･［＠ 'VTEU:: reasonably 

low. 

TYro llulk flotat:iCln tct:tr: '\-Tcre cnrr:i.ed. out ur.i.ng .the l3runsvrick 

method :i.n both cnr.cr.. A compnr:i.f:on of these t,.;ro tcots fol1o,.;rs: 

. 'l'cst NC:.! ..... l 

----
ａｲＮｾＺｲｾｶｳ＠ D:i.stribut:i.onr. 

ＴＧｾＧＱＱﾷｾＮ＠ · _%-vo-·=-rp-y;_n ＭｾｲＭ｣ｾｱｷ｡＠ -ro---zn---cu----:.1_r: 

Heods (Cole.) 100.0 lt .110 5·05 0-05'{ 2.00 100.0 100.0 100.0 .100,.0 

Rough. Cone. 19-0 ＱＱｾ＠ ·,lit 16. o·r ｯＮｯＮｾｇ＠ 5-52 61.0 60.5 28.8 5?.-5 

TailinG 81.0 2.12 2.116 0.0)0 1·17 39·0 39·5 71·2 47·5 

!£ s t NQ.!....J. 

Brum:;'l-!i£.ls_No. J,2_Q!:_e - n. r..t. & fi. - Bulk _Uctllod. 

Heads (Cn1c.) 100.0 2.60 8.9h o. 27 ?. • '(3 ).00.0 100.0 100.0 100.0 

Rough. Cone. ?.'(. 0 5. ＷＱｾ＠ 13.91 o.G-r 5. 3'( 59·6 57·2 6"(. 3 54.8 

Tailing 73·0 J..lf4 5·25 0-12 1-69 ＴＰＮＱｾ＠ 42.8 32·7 45.2 . 
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A number of locked tests on the Vango1·da ore somplo had 

been carried out previously nt the· Golicher Company and nt B1·unswiek. 

The results obtained. ho.cl been much better thon those of the bench 

tests mentioned obove. For instance 1 t'w such tests employing a 

differential flotatjon proccclure gnve l'csults os follows: 

Heading 100.00 ＱｾＮＱＰ＠ 5.J.'( 0.30 1·59 J.oo.o J.OO.o 100.0 100.0 

Lc<1d Cone. 

Zinc.Conc .• 

ＶＮＱｾＷ＠ !P·· ()Q 8.09 1.03 

6.5h 1.29 .22·3.2. 0.50 

Tailing 

Product Wt (gms) '·IT % 
Pb 

Series 3 

Pb Cl'Conc. IJ 3 63 6.1 ;p .. h 

Zn Cl Cone. # 3 72 7·0 2.eo 

Zn Rour;h. Tail ｾｾｮ＠ ﾧ｟ｾ＠ o. Ｗｬｾ＠-
Head (CoJ.c.) 1026 100.0 3-98 

Combined. Cone. 13·1 25·5 

Total Test Hcocl 30lt9 ｾｾＮ＠ 32 
(Incl. c.J'" -x·) 

«· c.L. Circulntinc Lond 

§9 .. !.:1. J.J..J. ＲＱｾＮ＠ '( 

o.-rr 2.3 3·5 

8.o Jo.8 63.0 13.6 

Assays _!!istr )but :i.ons 
Zn Jt'c Pb Zn_ 

7·05 13-2 78-9 8.9 

2!I.:Q 7·25 ｾｾＮ＠ 9 1§.2 

.2:_]2 J.6.2 12·2. 

4. ＸＱｾ＠ 100.0 .100.0 

' 
32-1 10.0 83.8 87-1 

4.87 

';.,• 

;• 
!.· 

'• •.. 
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Details of these hro tests will be found in Bruns'l-rick 's 

Report of November 17, 1969 and GaJ.1c;hcr's Report of July r(, 1969 

respectively. 

It nny be noted both test:.; :incUcnted that·. a lead conccntx:ate 

c;rade of 51 per cent could be obtn5.ncc1 \-lith n rc-:covery bet\-reen 79 and 

89 rer cent. The Brunsw:ick tent nJ.c:o incUcnted n silver content of 

over 18 ounces in the lend concentrate lrh:i.ch woultl rnnke thin con-

centratc renc1ily marketable. Silver recovery vas 83 per cent. 

Zinc concentrate gr[tdcs of 54_ to )5 per cent Hith 78 pel' cent 
·/ 

overall recover:i.es were nch:i.cved :in both these tcstFJ, which should be 

considered satisfnct.ory. 

. . 



DISCUSSION OF RESUI/l'S OF BENCH-rrESTS 
ｾＭＭＭＭＭＭＭﾷＭＭＭＭﾷＭＭＭ

A ccrtoin omount of o::d.(lat:i.on mnnt hnvc tnkcn plncc on 

both the Bl.·unsi·rick oml VonGorc1n ｣ｮｲＮＱｰｬ･ｾＺＮ＠ Hhile th:i.G fnctor docs 

not seem to hove nffcctcd the rccultn ot1tn :incd in the J.ockcd tests 

ment:ionccl nbove it probn1)ly ＧＱＭｲｮｴｾ＠ the rcrwon for the pre-ocU.votion . 

of zinc noted. in bench-tcr.t No. 6. 'l'he poor froth prod.ucml in Test 

No. 2 has oleo been mcnt:ioncd. prcv:i.our.Jy. 

. /?. nnd 3 
The reagent qunnl:.:i.t:i.cr; nr.ccl ::in ｬＱ｣ｮ｣ｨＭｴ｣ｾｴｳ＠ NoG. vrerc tol<en 

. from those rccor<1cd in the nrmw,·d.ck Heport of November 171 1969. 

These reogentr. were orig:innlly :intenclccl for lockecl testo 1 in vrh:tch 

some rca sent valuer; vrould be· recirculfltcd; the Etmounts may hove 

not been optimum for bench-tests . 

.Apparently the greatest dcf:i.cicncy in the orgon:i.zntion of 

the bcnch-tects in Snlt Lnlw CitJ• wos the fnilure to obtcin control 

. assays inm:cd iotely. Correct :ion of flotation con<l.i'l;ions, including 

reagent additions, might then have been m!lde ｢｣ｦｯｲｾ＠ proceeding 

further. This would· prob<Jbly have delayed completion of the tests 

into another "Teek, which hncl not been provided for in the itinerary 

of the writer. 
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