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Figure 3.—Flowsheet for Flotation Pilot-Plant Tests 12 to 19.
Table I—Operational Record — Flotation Mill Run No. 1
Flotation Feed Sulphide Conc. Slimes U303 Conc. Spiral Conc. from
’ Tailing
Test —200M | Wwt. UsOg Wi, [ UsOa Dist. Wt U0 Dist Wt UiOs Dist. Wt UsOs | Dist.
No. (%) (Ib/kr) % (%) %) (%) %) 0 %) (%) %) %) (%) (%) (%)
2 84.6 447 12 38 20 68 — —_ — 197 30 530 — -— —_
3 B45 462 A3 82 26 16.5 232 .13 234 268 23 478 —_ —_ —
4 629 467 14 141 27 268 14 13 12 355 24 555 — —_— —_—
5 456 497 .15 4.6 .16 62 50 14 58 99 44 36.2 —_— — —
6 509 A67 17 79 24 136 6.4 .16 73 107 .57 437 —_ — —_
7 658 470 14 7.2 26 15.1 7.4 13 78 94 62 47.1 — - L —
8 54.0 500 15 7.4 21 11.5 12.8 .16 152 90 67 416 -— — R
9 68.3 500 .15 76 22 11.6 46 .16 5.1 80 50 278 — — _—
10 61.9 484 16 80 17 102 12.0 .16 144 16.0 38 456 - —_ —
11 64.4 489 16 43 A2 4.5 135 .16 18.7 188 36 58.7 — -— —
12 622 491 .15 55 15 58 13.0 14 128 134 40 376 — —_— —_—
15.0 26 27.5 —_ — —
13 69.4 492 .16 56 23 87 14.7 .16 158 90 44 26.8 24 09 15
183 33 405 — T _—
14 715 500 .16 58 16 6.4 19.2 17 224 6.0 65 26.8 44 04 1.2
19.6 29 39.1 —
15 679 520 .16 650 15 52 285 .16 314 - 9.4 32 20.7 13 11 10
18.7 .28 36.1
16 743 495 .16 32 15 3.1 170 .18 19.6 113 44 32.1 36 .15 35
123 39 309
17 65.7 493 .16 45 .15 50 142 .18 190 175 24 313 23 .10 17
110 .40 325
18 63.7 492 16 43 .15 46 142 .16 16.1 6.0 .54 230 1.9 37 50
38 97 26.2
19 658 490 15 49 .16 47 18.0 .15 164 55 143 47.9 26 44 69
Note: Under:*'U3Os concentrate” for Tests 12 to 19, two sets of data are given. The upper set is
U3 O3 recovery and grade in the concentrate from the first of the five rougher cells; the lower
sct is the Uy Oy recovery and grade in the clearer concentrate,
Reagents (Ib per ton ore)
Talling Sul. Float | Deslime Uran. Float
UaO0s Ratio | Uran.
Wt. Us0y | Dist. | Recovery of Float | Xanth, Cres, . . Cres.
Test No. | (%) (%) (%) (%) Conc, pH 343 Acid | Na3SiOs | Acintol Acid | N2aSiOs | Kerosene | N3aCOy
2 | 720 | 0057 | 368 652 36 8.1 2 0 5 225 2 4 _ _
3 418 0.038 123 87.7 17 8.1 2 12 5 22 2 5 — —
4 49.0 0.058 185 815 290 84 .16 10 4 1.9 08 4 —_ —
5 80.5 0077 518 48.2 51 84 .16 05 4 2.0 07 7 —— —
6 75.0 0.066 354 64 6 40 90 16 05 3 2.1 07 5 — 6
7 76.0 0.049 30,0 70.0 42 9.1 16 05 3 1.9 07 6 .08 6
8 708 0.055 28.7 713 34 9.1 16 06 4 22 07 6 08 6
9 79.8 0.10 55.5 445 49 9.2 15 05 4 2.1 09 9 08 6
10 64.0 0.062 298 702 2.8 9.1 15 06 4 2.6 08 6 08 6
11 63.4 0.033 18.1 819 27 88 15 06 4 2.2 .10 7 08 6
12 52.8 0.044 163 837 2.1 90 A5 06 4 19 09 6 08 6
13 50.0 0.020 6.7 93.3 20 9.1 .15 06 A 20 12 6 08 6
14 45.0 0013 4.1 959 18 9.0 .15 06 4 2.1 2 6 08 6
15 37.1 0022 56 94 4 1.6 9.1 .15 06 4 20 A2 9 08 6
16 525 0.032 10.8 89.2 21 9.1 .15 06 4 22 A2 7 08 6
17 50.5 0.028 10.5 89:5 20 9.1 .15 06 4 20 12 7 08 6
5 18 64.8 0.043 19.8 80.2 2.8 9.1 15 06 4 1.7 22 72 08 6
é;,‘ 19 633 0.049 18.9 81.1 27 9.1 .15 06 3 1.8 12 72 08 6
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Reagents

For the sulphide float, the reagents were cresylic

acid and Cyanamid’'s Xanthate 343.

In the uranium minerals float, Acintol FA-1 (sup-
plied by Charles Albert Smith Ltd., Montreal, Que.)
was used as the collector; it was added to the condi-
tioner and also stage-added to the rougher and

consisting of 8 per cent Acintol FA-1 and 0.1 per cent

sodium hydroxide in water. Other reagents added to
the uranium conditioner were sodium silicate as a

gangue depressant, cresylic acid and kerosene as
frothers, and sodium carbonate as a pH regulator.

scavenger cells. The Acintol was used as an emulsion

Cresylic acid was also stage-added to the rougher and
scavenger cells as required. Sodium silicate was added
to the cleaner circuit as a gangue depressant. The
quantities of these reagents used are given in Tables
I and II.
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Figure {.—Flowsheet for Flotation Pilot-Ilant Tests 26 to 30.
Table 1I—Operational Record -— Flotation Mill Run No. 2
Splral Conc
Test N Flotatlon Feed Sulphide Conc. Slimes U103 Conc. from Tailing
est No. JES PR
—200M | Wi. {UsOs | Wt | UsOs | Dist. | Wi | UyOs Wt | U,04 Wi, | U308 | Dist
(%) (Ib/r) (%) (V%) (% (%) (% () (%) (%) (%) o) | (9%)
20 459 508 16 70 22 105 16.5 15 3.7 1.62 38 51 13
21 449 488 .15 7.2 .19 9.4 17.4 13 19 1.33 55 .79 298
22 455 | 577 15 7.1 19 9.1 170 11 88 83 59 A4 176
23 54.6 502 14 79 24 142 137 12 55 .8 4.4 A9 16.1
24 56.1 510 15 7.3 .26 145 11.9 13 6.3 .62 2.4 87 159
25 518 513 16 7.6 26 13.9 11.1 13 20.3 A 2.5 Al 7.2
Spliral Conc.
26 56.3 505 17 5 9.7 41 373 88 12 9.3 159 24 0.1 13 58
27 5.5 631 14 10.9 62 48.7 124 11 100 118 26 36 09 23
28 543 500 16 92 G5 443 11.6 13 1.2 174 25 3.2 06 1.3
29 5.8 520 16 88 .89 4R.2 146 A3 11.6 17.5 28 0.6 09 0,3
30 56.1 582 .15 7.7 82 454 89 A3 83 198 .23 09 15 FYi)
a1 57.1 500 .15 88 .89 49.4 12.8 14 113 12.2 33 0.8 18 u9
32 58.7 503 .16 9.3 84 52.2 76 13 6.6 125 31 10 a2 08
Reagents (Ib per ton ore)
Talllng Sul. Float Deslime Uran. Float
— | ————f-———} UjOs Ratlo | Uran. -
Test | Wt. § U304 | Dist. | Recovery | of Float | Xanth. | Cres Cres. X Kero-
o, % % () %) Conc. | pld 343 cid | NagSiOp | Acintol | Acid | NagSiO3 | sene | NaCOy Remarks
20 69.0- 04 188 81.2 3.2 93 16 06 B 22 A5 6 08 |
2t 68.0 06 280 72 3.1 9 16 06 :1 2.3 13 75 U8 B
22 61.2 027 11.2 888 26 9 16 06 -_ 2.3 .21 45 07 K
23 685 | 048 246 754 32 9 16 06 .1 20 14 .75 05 J
24 | 21| st | 280 2.4) 16 | 9 16| 06 - 2.1 AR 62 o2 6 o
25 58.5 029 119 88.1 2.4 89 16 06 — 2.1 RES 5H7 08 K Sodium in meta-
26 60.5 027 142 858 2.5 &9 -— - — 20 1t 45 11 b silicate used in
27 59.5 029 12.7 87.3 2.5 89 — — — 19 13 47 09 6 p}acc of sodium
28 586 025 10.9 89.1 2.4 88 — — —_ 2.2 .10 .60 08 6 Jsilicate.
29 585 8 10.0 90.0 2.4 8.8 —_ — —_ 2.1 10 .55 09 6 X .
Jo 62.7 028 12.6 87.4 2.7 8.7 - .- - 2.2 Al .55 09 6 1Gelatin - used  in
3 65.4 032 1.1 86.9 2.9 89 — —_ —_ 1.9 09 67 9 L }uranium flotation
32 69.6 031 144 85.6 33 8.9 —_ — — 20 08 67 (1.2} 6 in amount of
JO.051b /ton-







Table III—Reagent Consumption and Cost

All-Flotation

Gravity + Uranium Flotation

Reagent

Consumption Cost
b/

ton cents

Consumption Cost
b/ton cents

Acintol FA-1 1.7

0.15

. : 3.04
Cresylic acid 0.14 — 0.27 2.10 — 405

—23 15.30 — 20.70

0.45 — 1.12 067 — 168
0.6

' 1.20
0.08 0.32

12 — 195

17.1 — 198

082 — 10
1.20

22.63 — 30.99

036 o
20.68 — 24.31

Mineralogical Study of Pilot-Plant Products

Mineralogical examinations were carried out for
four samples from all-flotation pilot-plant products,
namely sulphides, slimes, Us;Os concentrate and tail-
ings, and four samples from products produced by the
Humphrey spiral and flotation of the gravity tailings
—sulphide spiral concentrate, slimes, flotation U;Os
concentrates and tailings.

The uranium content of these products is given in
Table IV.

To investigate the occurrence of the uranium-bear-
ing minerals in the plant products, polished sections
of the products other than the slimes were examined
with an ore microscope, The slime fractions were too
fine grained for microscopic examination. Autoradio-
graphs were prepared of each polished section on
alpha emulsion plates in order to locate the radioac-
tive grains. All mineral identifications were confirmed
by X-ray powder diffraction analysis of grains gouged
from the polished sections.

Flotation Pilot-Plant Products

Mineralogical descriptions of the three products of
the all-flotation pilot-plant test follow:

(1) Sulphide Concentrate

The UiOs content of the sulphide product was ap-
proximately equal to that of a head sample of the ore.
Of the few radioactive grains located by means of an
autoradiograph, one was identified as uraninite. It
occurred as a dense aggregate of irregular grey par-
ticles intergrown in quartz. Also present was a quartz
grain containing a dense aggregate of fine grey lath-
like particles showing strong straw-yellow internal
reflection under crossed nicols. This grey lath-like
aggregate was probably an intergrowth of brannerite
and anatacse,

(2) Us0s Concentrate

This fraction contained about twice the content of
U,0s that was present in the head sample. Brannerite
Was the most abundant uranium-bearing mineral, oc-
curring as aggregates of lath-like particles which in
Some grains were loosely packed in a quartz matrix
(Figure 6) and in other grains were so densely packed
as to form almost solid particles (Figure 7). Rust-
brown to straw-yellow internal reflection, particularly
Noticeable in Figure 6, indicated the presence of ana-
tase. The internal reflection was usually more intense
In the outer portions of the grains. Fine, irregular

Table IV—Uranium Content of Pilot-Plant

Products

Pilot-Plant Test

Product

Flotation

Sulphides

Slimes
) UsOs concentrate
) Tailings

Gravity and
Flotation

) Sul. spiral conc.
Slimes
Flot. U30s conc.
Tailings

800X

° 10 20
microns

Figure 6.—U305 concentrate product showing bran-
nerite in a quartz matrix.

Figure 7.—U30g concentrate product showing solid
particle of brannerite with pyrite inclusions.
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