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§ 1 SUMMERY 

The main points of the milling test results performed on the newly 
arrived feed ore of lead and zinc of Vangorda Mine, Canada (arrived 
in December 1964), are as follows: 

1) The assays of feed ore being Ool% Cu, J.8% Pb, 5.2% Zn, 
21% Fe and i5.5i Ba. The grades of Pb and Zn are slightly 
higher than the last feed ore and about 26% of containing 
baryte is remarkableo 

2) The work index is 7o4, and it seems to be comparatively easy 
to grind. 

3) With regard to the floatability of minerals composing the 
feed ore 9 although the separation is rather easy for sphalerite, 
especially galena has a nature to impede the effective separa-
tion of pyrite from galena. · I 

4) The flotation tests which had been carried out by ､ｩｦｦ･ｲ･ｮｴｩ｡ｬｾ＠
semi-bulk and bulk method proved that bulk method ls most ｳ｡ｴｬｾﾭ
factory 9 simplifying the system and showing the posstbility to 
save the quantity of ｦｬｾｴ｡ｴｩｯｮ＠ reagent to be used. 

5) Around - 150 mesh is supposed to be proper for feed size, the 
fine grinding is accompanied by the improvement of separation 
effect and the grade of zinc concentrate shows obviously a 
remarkable increase. But still further ･ｸ｡ｭＱｮ｡ｴＱｯｮｾｴｯ＠ be made 
to know whether the adoption of 2 stages grinding is more effective. 

6) Although no special attention was paid to thQ flotation move­
ｭｾｮｴ＠ of pyrite and baryte, it has been recognized that the former 
is concentrated to Pb concentrate or bulk concentrate, while 
the latter is easily concentrated to the flotation tailing. 

?) Ths result of millinz ｴｲｾ｡ｴｭ･ｮｴ＠ for the said feed ore are estimated 
from the ｡ｦｯｲ･ｦｦｩｾｮｴｩｯｵ･｡＠ ｾ･ｳｴ＠ results, as 1·011ows: 
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Feed ore Quantity 
of Grade 

concentrate Cu Pb 

New feed or e 
o.6 (arrived Ｑｾ＠ 14.3 20.Lr 

Dec., 1964 
I 

La.st feed ore 
(arrived irJ 12.J 0 .. 9 20.4 
Feb., 1964 

Noranda res ults 
( recei vea. 1 ｾ＠ 1.8 21 .. 5 
Feb. 9 1965 

RESULTS OF MILLING TREATMENT 

{%) Recoveries (%) 
Zn Pb+Zn Fe Cu Pb Zn 

·--

35.6 56.0 8.4 6300 78.2 92.3 

28.8 49.2 12.5 65.7 82.8 79o7 

--
32. J-1- 53.9 io.2 90_. 2 87.0 

-

Pb;zn Fe 

17005 5G6 

--

162.5 7.1 

·-

177.2 

--

..... ___ - :. 

Treatment 
method 

Bulk flotat; 
agent 

3 9 8l.1-0 g/t 

Semi-bulk 
flotation 
agent 9,360 

Bulle flotat· 
2 stages grr 

on 

g/t 

on 
nd.:. 

ing Grade <t>_ f 
nown. f ced ore un1r-

.--
§ 2 IN'fRODUCT ION 

Though the results of milling test on Pb and Zn ore of Vangorda 9 Canada 
has been reported by our Central Research Laboratory Report No. 1 7 001, 
we performed again the flotation test on the new feed ore in accordance 
with the recent request by Mining & Geology Dept. We would therefore 
like to submit a report of the results thus obtained 



§). FEED ORE FOR TEST 

J. 

The assays of the feed ore are shown in Table 1. 

The grades of Pb and Zn are slightly higher than the last feed ore, 
the grade of Ba being remarkably high. 

Table 1. ASSAYS OF FEED ORE 

-----__ ---_-.1
7

uJ_A_g ｟ｃｵＭＭｾＭＭＭ Composltion 
(% g/k) 

-· _.,.___, __ Pb--ir;;-i--Fe -· · . s 1-·As · Sb 

0.01 !''.cw feed ore 0.81 58 0.13 3,85 ｾ＠ ＲＱＮｾ｛｢ＮＰＸ＠
Last feed ｯｲ･ｾ＠ 0.131 ＳＮＲＺｩｾｾｉ＠ 28.07jo'Jo 1:- tr. 

--
a 

046 

.69 

J 
Bi 

tr .. 

tr. 

I ｾｾｾＭＭＭ［＠
ｾ＠ o.01j 15 

ｾｊﾷ＠ 4 

-----
Cao s10 2 

L91 .5a92 

1. 77 j 25.39 

Without having particular confirmation of the mineral composition, 
paragenes1s or isolation degree, we had proceeded with the test in 
the light of the microscopic test results obtained last ｴｩｭ･ｾ＠ and 
any problem ｷｯｵｬｾ＠ be examined every time when ｾｴ＠ comes out. 
It has been ｾｲｯｶ･ｮ＠ by X'ray ｾｩｦｦｲ｡｣ｴｩｯｮ＠ ｴｨ｡ｾ＠ the aforementioned 
Ba 'mineral was baryte (Ba SOI+) o The work index 1 s 7. 40 ( Karn1oka ore 
11.29 9 Nakatatsu ore 12058)? thus being comparatively easy to grind. 
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§4. TEST RESULTS 

The points of treatment for this feed ore seems to be concerned 
with the depress:lon and separation of pyrite and the effect! ve 
recovery of galena, these two minerals would often show the ·same 
movement so that the adjustment of optional conditions should be 
done with the utmost care. As for the test, we performed the 
bulk-differential flotation as preliminary in order to get the 
flotability. ·and ｴｨ･ｮｾｷ･＠ examined about the recovery of Pb-Zn 
bulk concentrate by semi-bulk flotation and bulk flotation. 

1) Bulle differential flotation test. 

For Pb-Zn differential flotation by ordinary rule, it had been 
adjusted to around PHll by means of soda ash and slaked lime; 
and after depressing Zn by uslng c0dium syani(le and Zn sulphate, 
Pb concentrate was recovered and flnally Zn concentrate was 
recovered by activation with ｾｵ＠ sulphatea But the separation 
of ·Pb-Zn-Sp being w1sat.isfactory, both the qunli ty of concentrates 
｡ｮ､Ｇｲ･｣ｯｶ･ｾｩ･ｳ＠ were ｬｯｷｾ＠ At the test,. it has ｢ｾ･ｮ＠ noticed ｴｨｾｴ＠
it would bring a good effect on Pb reoovery to use sulphate ｎｾｈｓＰＳ＠
ｴｯｧｾｴｨ･ｲ＠ with ｯｴｨｾｲ＠ ｲ･｡ｾ･ｮｴｳＮ＠

'rhe examples of experiments are showi1 on Table 2. 
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Table 2. RESULTS AND CONDITIONS OF DIFFERENTIAL 

FLOTATION TEST 

Quantity 
Grade (%) Recoveries (%) 

Kind of ore of ore 
(%) Cu Pb Zn Fe Cu Pb Zn 

(Feed) 100.00 0.1.1 J_. 86 _5_. 60 21.3} JOO. 00 100.00 100.00 

(Pb rough conc-i) 15.43 0.21 21.Jl 10.49 16.85 2lL 51 8).01 28 .. _89 

Pb concentrate 6 0 J.}l Oo4l 43_.6J_ 12050 ｾＱＶ＠ 21.61 .22.J_O 14.}0 

ｾｮ｡｟､ｬＺｩ｟ｮｧ＠ ·9. 02 0.06 5" ｌｾＮＵ＠ 9.06 22 .. Jl 2.88 12 .. 71 14.59 
-

(Zn rough cone.) 14.43 o.43 1.83 25.47 .19 .. ｬｾｊ＠ 48.36 6 .. BJ+ 65.60 

5.81 I --
Zn concentrate 0.29 1.45 5L88 9.26 lJ.03 2 .. 18 53.81 

- ' 

Middling 0.53 2.09 7 .. 66 26.29 35°33 4.66 11.79 

,....,_, 

0 

ｾ＠

I 

:;, 

Remarks 
Fe 

·--
100.00 

-
12.18 

i 

-
2 :25_ -
9 .. 43 

-
-

-13.14 
-1 

2.52 i 
-

10.62 8.62 i 
ＵＮＵｾＱ＠

---
Tail 70.14 0.05 O. ｌｾＵ＠ o.44 22.71 27.13 8.15 74.68 

(Pb-Zn mixe(L co nc.)12.22 0.35 23.58 31.22 9.21 34.66 74.48 68.11 .5 0 27 Pb cone. + Zn cj 
- (Grade ＵＵｾｲ｛ｐ｢Ｋｚｮｊ＠

\ Ｈｂｾ｣ｾｧｳ＠ 143_!1 . -
Pb co pc. 7.3 o •. 4 43.1 12.5 9.3 21.9 8la4 16.J 3.2 I I 

nc. 

-- ... 
Estimated Zn co 11c. 6.J 0.3 . 1.4 .so.5 9.5 1) • .5 2.3 60.2 3.0 

- - ｾ＠ (Grade 5lf % ( ｐ｢ＫｾＦｊ＠Total 14.o o.4 23.1 30.6 9.4 - 37.4 BJ.7 76.5 
.. _ __(RecovBr1es 16 " ( " ) 



H S04 
ｩＯｾＰＷ＠
MIBC 

B ·' 

(Test condition) 

1 kg/t 
10 g/t 
ｾｯ＠ " 

PH-7.0 

l 

#207 
KEX 
GNS 

Feed -v-
20 " Grinding Na2COJ : J l<g/t 
70 g/t.) r-1.50 mesh 98% 

20 " I Ca(OH)2 ｾ＠ 1 " 
ｾ＠ NaCN : 100 g/t 

..if 
Pb rough cone. 

1 
Pb cleaner 

ｾ＠

M:lcldling 

Pb ｾｯｵｲ］ＭｾＭｚｮｓＰＱＮｩＮ＠ <If : JOO " 

)1oup;hJai11ng 

r 1 
Zn rorg!}_.£2.l1!.h.. 

NaHSOJ 1 kg/t 

PH-10.8 

[

Ca(OH)2 

CuS04 
KEX 
GNS 

1 kg/t 
350 g/t 

'?0 II 

20 " 

PH-11.4 

Zn cleaner (Ca(OH)2 : 400 g/t :r--- PH-11.0 

Zn COTIQ.o 

2) Semi bulk flotation test 

When·plenty of slaked lime is used for depressing pyrite9 galena is 
apt to be ､･ｰｲ･ｳｳ･､ｾ＠ so that the quantity of slaked 13.me is limited ﾷﾷｾｯ＠

the minimum, using the-small quantity of sodium cyanide in order to 
depress pyrites, while making every·effort to collect galena by adding 
errofloat collective agent Ace #31 and cresol acid, high floatable sphaler1te 
is recovered simultaneously. ａｾ＠ a result of semi-bulk flotation process 
as aforementioned, the recoveries of both Pb and Zn arc 1mprovec1 though 
the grades of concentrates are somewhat lower because of high ferro ｇｲ｡､･ｾ＠

Table 3 represents the experimental examples. 
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Table 3· RESUL'I'S AND CONDITJONS ｣ｾｾＺ｟ﾧｦｩｬＧｌｉ＠ ｂｕｌｬ｜｟Ｎｆｌｏｔｊ｜ｾｮｏｎ＠ TEST 

( T8st results ) 

Kind of ore 
Cu Pb Zn F'e 

Hecoveries (%} 
Re mar Im 

. (Feed)·- . I 100. oo ioo.oo ioo.oo ioo.oo 100:00-

ﾷｾｮＩｾｾＭｾＭｾ Ｙ ｾﾷＭＭＭＭＭＭＭＭＭＭＭｾ Ｒ Ｍ Ｑ ＭＮＭＳＭＹＭＭｾ［ＶＰ＠ ｬｾＮＳＴ＠ 5.66 

:,_·_( '_' _-_-_1
1 

a_i l_i_n_g_: )--:1·=--==l ?=11=9=6=::=0=· =3=4==5="'=1=5===7=· =4=9 ］］Ｒ］Ｐ］ｯ］ｊＮｊ］ﾷＷｾﾷ＠ ｾ＠ -43 ... _9 ...... I> ｾｾ＠ ---2-2-. 3-6--2-4-. ＭＵＭＶＭｾＭＮ＠ Ｍ｟ＱＭＷｾＮ＠ ＭＶ｟Ｖﾷ］］ｾＺｾ］］］］］］ｾ］］］］ＭＭＭＭＬ＠
Semi bulk cone. 3.59 0068 llo48 29.01 

(2) 
··-

Middling 14.37 0.26 3.57 2.11 
.. - ' 

Zn. cone. s.19 Ool.5 i.57 J-}7 0 89 
·-- ＭＭＭＭＭＭＭＭＭＭＭＭＭｾＭＭＭＭＭＭＭｾＭＭＭＭＭＭＭＭＭＭＭＭＭｲＭＮＭ __ Ｙ｟Ｎ｟Ｑ｟ｾＭＭＭ｝Ｚ＠ ___ Ｕ｟Ｎ｟Ｕ｟Ｔｾ＠ __ 1 __ 11_9_5 ____ Ｔ｟Ｕ｟ﾷｾＭＭＭＭＲ｟Ｎ｟Ｒ｟ｳ＠ __ ＭＱＭﾷＭｾＭｾﾷ｟｡＠ ____________ , 

Tall1ng 68026 0.06 0 ｾ＠ ｌｾＩ＠ lolO 29.13 7L!· 40 
0 ' ··-

.LQ. Zn mixed cone. 

---... ﾷＭＭＭＭｾＭｾＭＭＭＭＭＱＭＭＭＭＭＭＭﾷＭＭＭＭＭｬﾷＭ
17. 37 o. 36 19.18 25.46 ＱＲＺｾＺ＠ _ ｟ｌｩＮｾＴＮ＠ 29 ... _so_._5_i __ s_o_ .. _7_5_ .. ｾＳＵ＠ .. 

l}Y.l:fde 4)iC{ l5b;·'Z: 1) 
ｒ･｣ｯｶ･ｲｩ･ｾ＠ 161'(") 

·i--------·+-----•--
4
--------.. ---'_,,,_,, -

6
-ＭＭＭﾷＭﾷＭＭＭＭＭＭＭＭＭＭＮＮＮ｟ＭＭＭＭＱＭＭｵＭＮＮ｟ＮＬＮＬＭｲＭ｡､｟Ｎ･｟Ｎ｟ＮＮｾＭＬ＠ -..;c. ..... TPOTZ ·1 ). 

Pb Zn mixed cone, lBol O. 19.l 25.2 12 • .5 h .3 83.4 83o0 10,8 Recoveries l66;(") 
(estimo.ted) t--------.L .. -------1_, _____________ J-,_, ____ ｾ｟ＮＮＮＬ｟Ｌ＠ __ _,,,u ___ , __ ,., _______ .,i __________ •ｾ•＠

l 



( Test condition ) 
\ 

Feed 

II 5 : io " 

#31 : 30 g/t J 
#207: 20 " 

cresol acid: lOg/J 

T [-1.50 mesh 99% 
Gtinrng No.2COJ : J kg/t 

Cn(OH)2 0.5 "· 
NaCN ｏｾｬ＠

' 

,J; 
Froth 

T 
cleaner 
ＭＭＭｩｾＭ

Semi 
PH-10. 4 

bulk flotation 

1 

[

Ca(OH)2 
CuS04 
11207 

II r::. 
7fJ 

200 g/t 
_500 .. 

30 ° 
20 ti 

ｐｈＭＹｾＴ＠ ＮｾＮＺＮＧＡ＠ flotation PH-10. 0 

P ..... :e;;;;.;:.: m=i .......... ｢］ｵ］ｬ］ｫｾｑＮ｟ｑ＠ .... Ｑｊｾ｣＠ .. JJJ .. Scm:t bulk taj.lin_g 

l 
ｾ＠

Ca(OH)2 400 
CuS04 300 
#207 20 
#5 10 

PH-9.6 

g/t) 
" 

t 
.I scaveng:tug· 

! 
J i 

Semi .bulk cone. ( 2) Niddlinr?; 

J) Bulk flotation test 

After adjusting PH by using slaked lime together with sdda ash artd 
activating by usinB ｣ｯｰｰ･ｾ＠ sulphate, Pb-Zn mixed froth was recovered, 
and subsequently a small qu.m1t].-cy of i...;J.nkc(l J lrnc vrDG o.d.ded to re·move 
Fe at the cleaning stagco Surmiaing from the ｲｾｾｯｵｬｴ＠ of the aforementioned 
bulk flotation process wh:lch W.'1.8 performed several t:tmes, though PH value; 
the addlng quantity of slaked JJ.m0 and the adjur:itment and pcloction of th8 

: , l""t ｾＭ • ｾ＠ ;-

8 

k 1 nd of coilective reagent may be ･ｳｾ･ｮｴｩ｡ｬ＠ for ｲ｡ｩｳｩｮｾ＠ the separation effect 
of Pb-Zn-Sp, the feed size is conside1 ... cd to be ｲｮｯｲｾ･＠ important. 
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Grinding 
Grindability 

Time(min") 

-
10 -150mesh. 

95·. 7% 

20 
-150mesh 

98.,0% 

JO 
-150mesh 

99.7% 

Therefore the gr1ndabil1ty of the new feed ore was newly examined, 
although 1t had been examined for the last feed ore. 

Table 4 represents the result. The separation effect is improved 
with fine grinding and the increase of the grades of concentrate 
being especially remarkable. 

Table 4 INFLUENCE OF GRINDABILITY 

- -
Kind Grade (,%) Recoveries (%) 

Ｈｐ｢ＢＢＱｚｮＩｾ＠

of - ·-1 

9 

ore 
Cu Pb Zn 

l. 
Fe Cu Pb Zn F'e ｇｲｾ＠

. _recover ies --
Feed 0.13 3.86 5.j? 21.31 100.00 100.00 100 .. 00 100.00 
cone. 0.,28 9. 09. lJ, 21+ 23.90 81..18 ＸＹｾＹＰ＠ 94 .. oo l.}2. 78 22/181+ 
Tail 0.04 0.63 0. 5'4- 19.72 13 .. 82 10.10 6.oo 57.22 

- Ｍｾ＠ ........ -

Feed 0. 11.:- 3.89 _5.51 21 .. 78 1po .. oo 100.00 100000 100.,00 
cone .. 0.39 11.82 17.65 20.52 84'!39 89.27 94.11 27.69 29/183 
Tall Oo03 0.59 Oo46 22o)l 1_5061 10.73 5.89 72.31 

---·_..-1 
Feed 0.14 3.94 .5.47 21.,04 100,00 100.00 100.0C 100.00 
cone. o.44 n.2.27 17.94 18.92 89.94 90.08 ＹＴＮＸｾ＠ 26.·oo ＳＰＯＱｾＵ＠
Tail 0.02 0 .. 55 ＰｾＴＰ＠ 21.91 10ci06 9e02 _5.1E ＷＱｾＮｯｯ＠

. .-.· 

ｔｾ･＠ result of bulk flotation performed with -150 mesh for feed ｳｩｾ･＠
is shown on Table 5. It is comparatively satisfactory: Zn-Pb miked 
conce. 57% Pb+Zn 11 8%Fe, recovery 1.53% Pb+Zn 11 and the treatment process 
would be simplifiede Estimating the treatment result based on this 
experimental data, the-grade of Pb-Zn bulk concentrate produced will 
be ＵＶｾ＠ Pb + Zn, 8% Fe, the recovery-being 171% Pb + Zn. ·:. 
The result of the test ｷｨｩ｣ｨｾｾ､＠ been done under the two stages ｧｾｩｮ､ﾭ
ing and flotation con.cu tion similar to the nforementionecl, is show;i 
on Table 6. Though, the grades of bulk concentrate are improved futther 
ｭｯｲ･ｾ＠ the falls of recoveries are inevitable and still Pb recovery\ 
cannot be expected to rise. 



Table 5 RESULT AND CONDITION 01i' BULK FLO'l1ATION TES1r 

(Test result) 

Amount Grade (%) Recoveries (%) I 
Kind of ore of ｯｲ･•ｾｾｾｾｾＭＭｾｾｾｾｾｾｾﾷｾｾｾｾｾｾｾｾ＠ 1 Remarks 

1 
______ .___( %_) _.,_,_c_u__.., __ Pb_· --+-__ ｺ｟ｮ｟ｾ＠ ____ ｆ･｟ｾＭｾＭＭｾＭ｣｟ｵ｟＠ j Pb ---i--z_n ___ F_e __ __,.,I ---------t 

ｾ＠

(Feed) 

(Rough froth) 

(Mixed rough 
cone.) 

10.0,. 0 0 0 •. 13 3 • 7 5 5 .. 5 3 

27.80 0.39 12.57 18.92 

17.00 0.54 17.72 

First m1ddlin£¥ 10.80 0.17 

Mixed cone. 12.60 o •. 58 

29 .. 23 

2.69 

36.92 

21.62 

1.8. 78 

·12. 75 

28.29 

8.02 

100.00 

83.59 

I 69 a-69 

lJo90 

55.36 

100.00 

93.07 

so. 27. 

12.80 

68.65 

100.00 100.00 I 
9 5 • 0 l+ 2 ｌｾＮ＠ l. 6 ! 

I 
89._80 ·10.021 

5. 2}.J- 14.14 j 

84. 0 5 4o 67 j 

Second I 
( Grade .J?:Z(Pb+Zn) 
·Recoveries 1.5'3% ( ") 

middling 4.40 Ｑ ＰＮＱＮｾＳ＠ 9.91 7.2J 26.29 14.33 

1 

11.62 5.75 5.J5 I 

1-rra_.1_1_1_n_g __ ---1 .. __ .7_2 _. 2 __ 0_
1
_0_. o_J--i-_o __ • J_6-+-1 _o_._3_8-+_2_2_. ｟ＷＱ｟ｾ｟ＮＱＶ＠ ＮｮＮＴ｟Ｑ｟ｾ＠ ___ 6_. _9 _3 ｅｾＭｾＭＭＮ＠ :.!:16 ]_5 ..... · Ｘ｟Ｔ｟ｾＭＭＭＭＭﾷＭＭＭＭ

i'H xed cone. ' .;· I G d c:.6""(-ob Z ) 
( ) . 4 6 4 6 l I 6 6 c· ra e _j Ju J; ;·1 .n 
, estimated_,_._i_.J_ ......... 

1

-0 __ • _ _,.
1

_·2_0_. _ ｟｟ＬＺＭＳＮｊ｟ｾＮ＠ ____ ｳ｟Ｎ｟ｾ｟Ｎ＠ __ ! _J_.o_ . ＮＮＮＮｪｪ｟Ｗ｟Ｒ｟Ｎ｟｡｟ＮＬＮＮ｟Ｙ｟ＲｾﾷＭＳ＠ ｟ｪ｟ｊ｟ｩＺＺﾷＭＭｾＭｒ｟･｟Ｍ･｟ｯ｟ｶ｟･｟ｲ｟ｩ･｟ｳ｟ｬ｟ＮＬｾｬＥＨＢＩ＠



l c 
Mtxed gon'M.. 

(Test condition) 

Feed 

1 - (-·150 mesh 
Grinding Na2co3 : 2 kg/t 

l Ca (OH) 2: 1 11 

Bulk 'fl,tation 

(

. C.uSOlt­
//207 
Na EX 
#5 

( 
Rou_gh ｦＱｾｯｴｨ＠

1 
Ta:l.linp; PH-lOol 

·--

l 
F.1= rst clcflncr -r---

1 
i 

( 
Ca(OIO 2 
Na EX 

. ＮｲｾＭＭＭＭＭＭＭＮＮＮＭＮＺｩ＠

•
0 ?QQ rr/t ._ b ,, 

.: 20 .. 

Mixed rou@ co:nc. First middling 

r 
PH-9.6 

Second cleaner NaEX 

J 
10 g/t 

500 g/t 
70 II 

20 
20 

11 ll ., r 
.l • 



Hecovories 

ｐ｢Ｋｾｮ＠

(%) 

200 

180 

160 

140 

120 

100 "' I 

ﾷｾｾ＠

20. 

The relation between the ｣ｯｮ･ｾ＠ gr1ua.es and the recoverles or Fe grades 
as a result of bulk flotation test is shown on Figure lo Compared with 
the results of Noranda Coa, the grade of concentrate is by no means 
ｩｮｦ･ｲｩｯｲｾ＠ the effect of Fe elimination being sufficient, though the 
insufficiency of recoveries is observed9 

Figure lo RELA'pION BETWEEN GR.ADE AND RECOVERIES 

-o-. 
Pb+Zn ... 

Pb+Zn (Noranda best} 
ﾷｾ＠ ｾ＠ . ,,. (Central Research Laboratory best) 

ＭＮＮＮＮＰｾＰ＠ ｾｾ＠
o Pb+Zn(Noranda) 

20 

ｾ＠ -0 Grade Fe' 
Fe 

15 
( ｾｾＩ＠

10 

30 . 4o 50 
/-

oO 70 

Grade Pb+ Zn (%·) 
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Table 6 RESULT OF BULK FLOTATION BY TWO STAGES GRINDING 

(Test result) 

' . ( 7;) l i' -! 
ｾ＠

' !-- -
ｑｾｴｹ＠ ｯｾ＠ Grafcre Recov.efr_tes .( 1b ·( 

Kind of ore (%) ! 

Pb i-- ｟ｺｮｾＭＭｆ･＠ l - Remarks 
Cu Cu Pb Zn Fe 

(Feed) 100 .. 00 o. 12' J.89 5.33 20.B9 J 100. 00 100.00 lOOeOO 100.00 

(Roue;h froth) Jl..67 0.30 110 ＧＭｾＹ＠ 16.10' 20 0 l}O ! 82.08 92079 95.64 JO. 9-J· 

( M:l xea. l"ov ﾷｾ［ｨ＠
cone.) · I 17.93 o .. 44 1'? ｊｾＶ＠ 26.72 lJ.74 681186 86.59 89.87 ii.Bo 
First mlddll1g .13. •71+ Q.11 J .. 45 2.24 29.,08 lJ .. 22 12.20 ｾＮＷＷ＠ 19 .. 13 

Mixed cone. l J.L 75 0 • l.i-6 12 0 • 91 J?.01 7"0 57 I 47.25 63 0 21.J. 81.57 4.26 ( Grade 58%(Pb + Zn) 

I I Recoveries 145%(") 
<.1 ·1 middlj.n;g 6.18 7.16 25.50 2.L 61 1?.35 8.30 7.)4 1.>8COTIC.. o.4o io.91 I 

ｔ｡ｵｾ＠ i 68.JJ 0.03 o. )+l ＰｾＳＴ＠ 21(!12 17,92 7., 2.1 4.36 69.07 
i 
I --
I I 

ＷｾＮＱＹＳＮＲ＠ ｾ＠ Grade 5?%(Pb+Zn) Vii"xed cone. I 

! 
(en.ti mated) ! lJ.8 0.5 20.5 36.0 I s.o 60.3 ｾ＠ Recoveries ,166%( "} i 

I I 

I 



( Test condition ) 

filxed ｣ｯｮｾＮ＠

ｾ＠
Rough froth 

J 

First cleaner 

l 
J. 

roup;h cone 

i· 

Feed. 

r 
Grindlng 

1 ( 

-1_50 mesh 98% 
Na2C03 : 2 kg/t 
Ca (OH) 2 : 0. 8 " 

Bulk flotat:lon -v---

( 
-200 Ill? Sh. 90;% 
Na2co·3 : 1-1-00 g/t 

/ #207 _20 g/t 
l .#5 20 ° 

ｾﾷ＠
. 

First midrllln.g 

( 

CuS04 
#207 
NaEX 
!15 

Second cleaner ( 11 207 : 2Q ·g/t ----:i;-- PH-8.7 

_500 g/t 
70 II 

20 n 

20 ° 

li4 



§.5. REMARKS 

It is the remarkable differe"nce of the new feed ·ore ·from the last one 
that the former contains much baryte, however baryte is supposed to 
have a little or no influence to the flotation of Pb and Zn, as it 
can easily be concentrated to flotation tailing. The floatability of 
sphaler1te 1s satisfactory, but the separation of galena is difficult 
becaµse of the existence of pyrite. The improvement of Pb recqvery 
ls inclined to decrease the effect of Fe elimination. Therefore at 
the beginnlne of flotation, using the least possible ｱｾ｡ｮｴｩｴｹ＠ of pyrite 
depressive reagent (especially slaked lime), permitting some pyrite to 
float ｴｲｹｬｮｾ＠ to recover well Pb and Zn ＰＱｾ･Ｌ＠ and strengthening the collect­
ive of Pb and l!n grain espe{f1ally galena, the concentrate flotation is 
performed with enough attention to pulp density and PH value, so that 
Pb recovery may b0 little influenced and the improvement of concentrate 
grade may also be expected. Furthermore the feed size being considered 
as an important factor, the separating effect of Sp-Pb-Zn is improved 
and stabilized by fine grinding of approx. -150 mesh. The eff.ic1ency 
of two stages grinding could hardly be observed by the test result, 
though it leaves room for examination. 

ｾ｡｣ｨ＠ representative result is shown on Table 7. for the convenience 
of comparison of treatment processes. Bulk flotation process is most 
satisfactory 9 simplifying the process of treatment. 



ｾ＠ Process 

-
ｄｩｦｦ･ｲ･ｮｴｩ｡ｾ＠

Test 
rcsulc ｾＩｯｭｩＭ｢ｵｬｬ＼＠

Bulk 

ｅｳｴｩｭ｡ｴｾ＠
dDifferential 

result Semi-bulk 

Bulk 
-

Table 7o COMPARISON OF FLOTATION PROCESS 

Q; ty 
Grade 00 n{}coveries (%) 

Flota ti; 
of conq. agent 

(%) Pb Zn Pb+Zn Fe Pb Zn Pb+Zn Fe (g/t 

12.2 23.6 ＳＱｾＲ＠ 54.8 9o2 74.5 68.1 ｬｾｾＮＶ＠ 5.3 8,370 

17.4 19.2 25.5 44.7 12o4 80._5 so.a 16103 10.4 .5,150. 

12 .. 6 20o5 36.9 57.4 BoO 68.7 ＸｌｾＮ＠ l ·152.8 4.7 J,840 

14.o 23.1 300 6. 53.7 9 o ｌｾ＠ 83.7 76.5 160.2 6.2 

18.1 19.1 25.2 41+. 3 12.5 83.4 BJ.O 166.4 10.8 

14.3 20 0 I+ J.5.6 .56.o Bo ｬｾ＠ 7a,,·2 92.3 l?0.5 5.6 
··---1----

I I 

The comparison among the result of bulk flotation, the ｲ｡ｾｵｬｴ＠ of the 
last feed ore and the result obtc.inod by Noranda Co.,, 1s shmm. on Table 8. 
The concentrate grades are more improved than Norandaqs result, but 
the recoveries are. somewhat lower.. It Ｑｾ＠ especially remarkable that the 
recoveries are in opposite relation with regard to Pb and Zn. 

on 



Table 8. COMPARISON WITH RESULT OF LAST FEED ORE 

...... ......-na 

Q'ty of Grade (%) Recoveries uo 
Rernarl<s Feed ore conco --

( % ) Cu Pb Zn Pb+Zn Fe Cu Pb Zn Pb+Zn Fe 
' . -

New feed j 
(arrived ·· n 114,, J .0. 6 20. Lr· 35.,6 ＿ＶｾＰ＠ Ba4 63.0 7Bo2 92.3 170.5 s .. ｾ＠ Bulk pt·oce 
Dec., ＱＹＨｦｾ＾＠ . ｾ＠

·1 

J,i340 g/t 
•I ! ,. : 

SS 

. ' 

Last feed ·, Ｎｾ＠

(arrived i n 12.J 0.9 20.4 28.8 49.2 12·. 5 65.7. 82.8 79o7 16205 ?111 Semi-bulk 
Feb., 19t !.} ) I process 

I 

2"J_6o r.:/_t . ' .. . . . . . ·'. . . . .. 

No rand a : 
•' 

result LB 
il 

(Received 21.5 . J2o4 .53.9 10.2 90 .. 2 !F8 o O· 1'77 0 2 E ulk process 

in Feb. , '-· ·two. -s tage.B" 
. - -

EI rindings 
196.5) 

., 

Ｍｾ＠
.F eed grade L. u ｮｫｮｾＺｮｾｾ＠

- . . ＭＭｾ＠


