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ORE DRESSING AND ME'I'ALUJRGIC~L LABORATORIES 

Experi enta.l or, on White rater lead- zinc 
tailings rrom Retal.l ck, British Columbia 

+ by C. S. Parsons+ 

A shipme t of 65 pounds of leud~zinc tailings was 

received December 9, 1926 rro . S. Davys, Knslo, B. C. This 

sa.'!lple was fron the ·;;hite.1ater tailing dumps at Retallack, B.C. 

Cha.racteristics 
and analysis: 

The sample received w sa tailing frorn. the early 

operations of a gravity concentration mill on the 

· hi tewater mine or.e. The \ihi te a ter tailing dump is of' eonsiderable 

ton.""lB.ge, lying in the bed of Kaslo Creek, extending for about one hall' 

mile below the mine. The chief values are zinc and silver, but gale a 

up to one per eent is present, and also small vaJnea in gold. Part or 
t he galena is oxidized making its recovery by flotation difficult . 

Analysis of the aa~ple: 
1 . 46 ~ 
6 .65 % 

Lead 
Zinc 
Silver 7 . 31 oz/ton 

Purpose or tests: The sample was submitted for the purpose of having 

rlotation tests ~ade to obtain infornation as to the relative Eerits or 
selective flotation as compared to bulk flotation f'ollo ed by tabling 

to separate th"6 lead and zinc in the bulk concentrate. 

Experi ental tests: 'l'he various tests will be described sepa.rately as 

e ch one as made to obtain certain in.formation to compar~ the 

different methods of treatment. 

Test No . 1 - Selective Flotation. The cru.de tailings were cru.shed dry 

to 14 mesh . A 1000 gram srunple as taken and ground in a small ball 

m111 :ror l5 minutes. 
Soda carbonate 
Cyanide 
Zinc sulphate 
Phospho cresylie 
Copper sulphate 
Xanthate 

The following reagents were used . 
10 lbs/ton Added at ball mill 

0.25 ttu 15 mina . time con~act 
2 .0 15 J7 Il '

1 

aeid 0.15 ff For lead flotation 
1 .5 n Por zinc flotation 

n n n tt 

cle
Transparent square



Re s-u.l ta: 
l'roduct 

Lead cono. 
Zinc " 
Tailipg 

2 

Tests nos. 2 d: 3 - Two tests were made by floating a bulk concentra.te 

oontaining both the lead and zinc and endeavouring to make a selective 

separation on the bulk concentrate. The two tests were unsuccessful 

and the results too poor to report. 

Test No. 4 - This is a selective flotation test using oyanide alona 

qnd adding it to the ball niill. The zinc ooncentrate was recleaned. 

Reagenta: 
Soda carbonate 
Oyanidé 

10 lba/ton 
Q.25 Il 

0.1.5 tt 

added to ball mill 
" " tt Q 

For lead flotation Phospho oresylic acid 
Copper sulphate 
Xanthnte 

1 . .5 Il ) 3 minutes contact before 
0 . 3 11 ) zinc f1 otation 

Results: 
Lead conc. 3.9 14 . 78 14.42 0.14 112.38 40 . 3 8.o 60.9 
Zinc fJ 9.0 1.30 57.2.5 0 . 02 12.78 8.2 73.0 15.9 
Zino midd. 4 . 6 3. 0 20 • .52 tr 17 .50 10.4 13.3 11.2 
Tailing 82,5 0 ._72 0.49 tr 1.06 41 .1 5.7 12.0 . 
Test l{o . 5 - The J)UrpOClê of thia test was to detormi.ne if a flota tion 

ooncentrate oou.ld be ta.ken off the cells oontaining the bulk of the 

lead but only a small proportion of the zino, after whioh the zinc 

would be floated in the usual manner by tho ntdition of copper sulphate. 

In thi a operation the copper sulphate uood to promote the :flotation 

of zinc would not be added until aftcr the f irst concentrate had been 

floatad. The advantage of such an arrangement would be that a 

smaller quantity of material would have to be tnbled for the lead 

and zinc separution - it being necessary to table the first fioat only. 

The second f'loat would. after oleaning, ba a final zinc ooncentrate . 

In thi s test the zino concentrato was not recleaned. In practioe thia 

ooncentrate should be racl 0aned and the r.aidd.ling from the cleaner oell 

be sent bac~ to tho head of the sooond notation. Reagents used: 

Soda carbonate 10 lb/ton added to ball mill 
Aoid Cre:sote (D.T & c.co) 0 . }.5 " 11 n n 

11 

floated first ooncentrata with these reagenta and thon added : 
Copner sulphate 1 • .5 lb/ton 3 minutes contact 
Xanthe. te O. 4 n addad to oell 

Resul ts: 
Lead oono. 9.7 7 .04 2;.70 0.02 48.18 4.5.9 32.4 64.0 
Zinc ff 11. 6 2.06 37.76 tr 14.64 1 6 .l 62 .1 23.,5 
Tailing 78.7 0 . 12 0 .50 tr 1.16 2B.o .5 . 5 12.5 

Rema.rks : It is di:fficul t to aee from the resul t s of this test how it 
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would pay to tablo the second conoentrate whioh only contains 2.06t 

lea.d . The extra loss of silvcr and zinc in slimes resulting from 

ta.bling would a.lso be aonsiderable. 
,.. 

Test o. 6 - On t h is test a hulk f'lotati on of the lead and zino was 
r,, 

made, the concentrato being recleaned. The objeot was to obtain reaults 

by which thi s methoêl. cou.ld be compared with the previous method of 

treatment. Roagents used: 

Soda carbonate 
Aoid coaltar creosoto 

12 lbs/ton 
0.3.5 ° 

Coppor sul:phate 
Xanthnto 
Pine oil #5 

Rasul ts: 
Product 

1 . .5 lt 

Ü ,4 Il 

0.02 n 

Weight Assais 
~ 7.>ol Zn ~ AU oz Afa 03 

Flot. conc. 11.0 .5.03 .50 • .52 0.18 .50.04 
Flot . midd. .5.3 4.43 17.26 0.12 24.16 
Tailing 82.1 o. 82 o <~2 tr 1.24 

Added to ball mill 
U fi Il 11 

Ti~e contact 3 minutes 
Added to oell s 

H 

Per oent of values 
Po Zn Au Ag 

37.3 81 . 8 ?0.4 
1.5.7 13.4 16.3 
47.0 4.8 13-2 

Tost No~ 7 - The !)OOr recovory of leaa obta ined in the previous tests 

indicated that it was oxidized. This tast was run using sodium 

sul!)hide to sulphidiza the oxidized lead. The oro at -14 mesh wua 

ground for 15 minutés in a ball mill with tha followin reagents: 

Soda carbonata 
Acid ooal tar oreosote 

12 lbs/ton 
0.3.5 " 

Then 2 lbs/ton sodium sulphide, oal culated as Na2S waa added , the 

pulp density being kept as thick as possible. It required 8 minutes 

to oonoume the sodi 'l sulphida, the pulp boing tested. wi th load 

acetate until no frea sulphide was found. Free soùium sulphide is 

detri ,·,ental to flotation when present in the pu.lp. ...\ seleative 

flotation was then mndo, advantage being ta.l::en of the aeleotive action 

o:f sodium sulphide. A lead product wn~ :f'loatad whi ch was not in this 

case recleaned. Reoleaning however would be neoessary in practice. 

A zinc oonoentrate was then floated by the addition of 

Conuer sulnhate 
Xanthate . 

2 lbs/ton 
0.4 u 

l'ine oil ap:prox 0.02 " 

Resul ts: 
?,ead cono. .5. 0 13.38 16.65 0.12 64.94 
Zino " 10 . 4 2.57 .53.14 0.10 23 . 08 
Zinc midd. ,., 2.21 4 • .53 0.01 9.07 
failing 81.l 0.48 0.29 tr 0.24 

Test No. 8 - In thi:s test the ore was ground 

; minutes time cont'e.ct 
added to oell s 
to froth 

47 .7 12.4 35 . 8 48.3 
19.0 81.7 35.6 

.5. 6 2.4 4. 8 
27.7 •.. 2•.5 11.2 

much finer 11e:fore floating, 

the objeot being to d~termine whether finer grinding inoreas~d \ the 
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reool'ery of the lea.d. The aame reagents were used, and the sa.me 

prooep.ur ,J followed, as in Test No. 7 

Remùts: 
l>roauat. Weight Assu~s Per cent of values 1t --r5l5:ot:"b-:,r., -.zr:::n~%.;:,.;;.;.J.i\~u7 -::o:-::z:--l""r':'."g-o::-:z::---;,;,j;ih;;=.......:::.::.;.Z~11.....:::=-..:A;.;:u::::::.:::. ~A .... g-. 
Lead oonc. 
Zinc u 
Zinc midd. 
T_ailing 

Test No. 9 - This test is a duplicata of Test No. 7 

Reaul ts: 

Lead aonc. 6.; 11 • .57 
Zino Il 10.i 2.62 
Zinc midd. 2. 3.22 
Tailing 80 .. 0 0.48 

Tost .H o . 10 - This test is 
Resul ts: 

Lead cono. 6.2 11.87 
Zinc " 10.7 2.67 
Zinc midd. 3 .1 1.96 
Tailing 80.0 0.50 

10.25 0.08 42.36 
,54.18 0.04 31.26 

6.90 0.03 18.79 
0.31 0 .002 1.00 

a duplica ta of Test 

10. 2.5 0.08 42.48 
5.5.33 0.04 30 • .52 

2.69 0.03 8.17 
o.;;9 o.oœ 1.02 

4ê.6 
1 • 7 

6.1 
25.6 

No. 

49.7 
19.2 

4.1 
27.0 

9.6 
84.0 

208 
3.6 

8 

9.3 
86.1 
1.2 
;; .4 

36.6 
44.9 
7.2 

11.3 

37.8 
46.8 
3.6 

11.8 

Test no. 11 - The ore for this test was grou.nd :for 20 minutes in the 

ball mill. The objeot of the test was to determine the e~feot of 

using sodium sulphide when ma.king a bu.1k concentrate which in practio~ 

would be t abled to separate the lead and zinc . 

Soda ca rbonate 12 lbs/ton 
Acid coaltar oreosote 0.35 " 
Ne.2S ( sulphiditing perroô) 2 .5 " 

Copper sulphate 
Xanthate 
Pina oil 

2.0 
0.4 
0.02 

made bulk oonoentrate and reoleaned. 

fi 

tt 

ft 

Reagents used.: 

Added to ball mill 
Il tl tt n 

(approx. 8 lb. oommeroial 
salt) Time contact 8 mins. 

Time contact 2 mina. 
Added to oella 

11 u n 

Resul ts: . _, ____________________________ _ 
Flot. conc. 12.0 6.30 51.77 0.20 40.54 55 . 8 88.; 72.2 
Flot. midd. 5.5 4.48 7,11 0.22 15.32 18.2 5.6 12.7 
Flot. taili~82 • .5 o.4; 0.50 o.œ; 1.2., 26.o 5.9 1.5.1 

(note - this test probabll sa_!tad from high grad.!!_S~o~l_d_or_1 e_)'----

3ummary: Tests 1 to 4 are aeleotive notation tests. Test No. 5 

repre sents an attempt to gather the lea& into a small wei ght ot 

oonaentrate by tak1ng advantage of the na.tural propcrty of lead te 

:f1 oa t more realUly tha.n zinc. Thi s pro uct. even un der idea.1 oondi tions 

would ru.n high in zinc and would have to be ta.bled for the lead. The 

advantage to be gained by such prnctice is that the main bu.lk of the 

zino is floated aftenva.râ.s and does not hava to be t a bled .. Test Iio . 6 

is a straight bulk flota ticn test, the ob,ioct bei.ng to determine the 

grade of ooncentrate and reoovery whioh should be readily obtained in 
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praotice. Tests 7 to 10 are eelective flotation tests in which the 

oxid.ized lead was sulphidized by the use o:f sodium sulph ide. In 

Test 10 the ores was ground finer than in the other three tests. 

Test No~ 11 is a bulk flotation test in whioh the o,:idized l ead wa.a 

sulphldized and then fioated in bulk with the zinc. 

Cono1uaions: It oan readily be seen that selectiYe flotation is 

not feasible on these. tailings. The principle rea son that tbey do 

not respond . is the oxidized conditlon o:f the leed. Test t:ro . 6 

represents ordinary b1Ü.k notation practice and the results can be 

used as a be.sis of comparison when considering the reoults of other 

test s . This test shows that a 5oi zinc conoentrate can aasily be 

produced by one recleaning. The reoovery of the zinc is high -

81 . Bj in the concentrate and 13 . 4j in the middling. which in praatice 

is continuously returned to the feed to the oells. This means that 

a 901-, recovery of tb e z ino ca n be obtained in praatioe. The sil ver 

recovery is high showing 70.5i in the bulk concentrste and 16.41o in 

mi dd.ling. It is not safe to assume over a 501. reoovery of tho ailver 

1n the middling, so that 781,. total recovery is about the maximum. 

The lead recovery is low, 37.3j in the aonoentrate and 1; .7i in the 

mi ddling. The total recovery can be assumed at 4.51- in s. bu.lk 

ooncentrate assaying about st lead, 5oi zinc with 50 ozs of silver. 

This bu1k concentra.te would. have to be tu bled to separate the lead, 

e.nd the table losses cannot be determined by small scale tests. As 

this is the nracti ce at present used on this ma.terial the operators 

oan form n close ostimate of what they will be. 

By oomparing the resul t , of tests :!-n which sodium sulphide was 

used for a sul11hid.izer. it will be observed that in every test the 

reaoveries of the three metals o.re higher. Tests 7 and 9 are duplicate 

tests. A seleotive separation was attempted in theso tests by thë 

use of sodium sulphide sulnhidizing of the oxidized lead. Thase tests 

show ro.ther ·promising possibilities. There is a slight variation in 

the results of the two tests . Mo re of th~ silver reports in the 

l ead product in Test No. ? than in Test No . 9. Test No .~ 9 is the 

better figure to ueo in any oaloulatione made to determine thè 

commercia l possibilities of this separation. 
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~asts UOA. 8 and 10 are àuplioate tests and are similar to tests nos . 

7 and 9- wi th the e Aoeption that tne feeêl. v1as ground muah finer. 

TGst Uo. 10 repre::;euts the botter prnctice of the two on aocount of 

t'h.e flotation of t,1e 1 oo.d prod.uct ln r.i'eot 8 being cs.rried too fa.r 

whioh forced oonsideruble zinc into it. The results of Test no . 10 

are 1,ractically the same as th ose of f.rest No . 9. whioh ahowa tha.t 

finer gœinding is not neoessary. 

The operator oan use the results obtained in Tests Nos .?, 9, 

and.10 to cal cula.te whether the production and ma:.-'reting of a lead 

product by thi-3 method will increasc tho value of his oro sufficiently 

to com:peneata for the cost of the additional equipmont required. It 

shoul d be kopt in minci that the lead in t ,,i s concentra.te is really 

reoovered, while the lead. reoovered in tlle bu.J.k lead and zinc concen

trata of tests 6 and 11 will be su~j0oted to further lass whan 

tabling to produoe a lead conoontrate. 11'110 addi t ional equipment 

re qu.ired would consist of a surge tanJt to give a t ime contact of 10 

minutes for the addition of sodi um sulphide. Extra call oupacity 

for fl.otation of the 1 ead rougher concontrate, unè. a claancr cell 

for reoleaning the lèad. concentTa.to. . Ample oapa.oi ty ohould be a.llowe d 

when figuring on size of lead cells as the material floats slowly. 

Test .«o . 11 -ropresents the use of sodium su.l:phide sulphidization 

for the production of a bu.lk load zinc conoentrate. Whil0 the writer 

has no oost :figures a.vailablo to astimato th6 returns !rom such a. 

product sent direct to tho smalter. thls practice looks the most 

promising. The additional equipment required. would ho a surga tank 

for a 1 o minute conteot of sodium su.lphide, and ad.dit iona.1 cell 

capaoity for recleaning of the concentrate. If Oallow cells are used 

for the cleaners, they should be short, not over 8 ft. in length, and 

preferab1y of the fl.o.t bot tom type \ this applies to oleaner oells only) 

For the nroduction of the low tailing obtained in these tests the 

present cell oapaoity for the production of the rougher concentra.te 

should at least be d.oubled. 

It Will be observed that all the tests wero made on the oruda 

sample. The writer understands tha.t t he practice used at present 

is to jig the orudo material and collecta conoentrste through the 
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hutohas of the jig, whioh is then reground and floated. It would 

o.ppear to tha wri ter that thore must be oonsiderable loss of lead 

by this praotioe beoause a large part of the lead in the crude 

mater1al is present as slime. 

In oonolusion, the writer wishes to state that it is impossible 

to make any definite reoommendationa without a oareful atudy ot all 

the costs of milling am the fl'Jight anâ treatment ohargee on the 

produots. 


