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The low grade uranium deposit in Narwapahar in the Singhbhum Thrust
Zone ig likely to be an important source of uranium ore in view of its enormous
reserve and favourable location. The mineralogical composition of the ore
is as follows:
Quartz—~51-09, Chlorite—38-09,, Apatite—4-89%,
Magnetite—4-39%,, Sulphides—0-29, U305—0-0559%,.
The principal uranium mineral is uraninite, which is liberated mostly at about
270 moesh. The ore was wet ground (859, — 200 mesh) and then hydraulically
classified to three fractions, and the different fractions were wet tabled. The
tailings of all the fractions were retabled. The retabled tailings of the coars-
est fraction were reground and tabled. The combined concentrate (45-89%,)
assayed 0-19, UzO4 eq., the recovery being 86-69%,.

InTRODUOTION

India has large resources of low grade uranium ores. The chlorite-
sericite schists of Narwapahar area, Singhbhum District, Bihar, are among
the important ones. Mineral beneficiation is expected to play an important
role in upgrading of these ores.

The present investigation is on an ore sample from Narwapahar region in
the Singhbhum Thrust Zone. The ore is a hydrothermal disseminated deposit,
uraninite being deposited mostly as fine grains. The uranium mineral is
agsociated mostly with apatite, magnetite and chlorite and it is liberated at
very fine size ranges, The mineralogical composition of the sample is as
given in Table I.

TasrLe I
Msneralogical Composition of Narwapahar Ore

Mineral Wt. % Mineral Wt. % Mineral Wt. 9%,
Quartz 510 Other transparent 1-0 Pyrite 0-07
minerals
Chlorite 380 Magnetite 4-3 Other sulphides (Mil- 0-03

lerite, Pentlandite,
Pyrrhotite and
Apatite 48 Other oxides -7 Molybdenite)
Tourmaline Tr. Chalcopyrite 0-1 Native Gold Tr.
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The radiometric assay of the ore is about 0-0559%, UzOg eq. Only a
negligible amount (0-39,) of the total activity is due to thorium.

EXPERIMENTAL

The ore is fine grained; the roll-crushed product (all —10 mesh size) itself
contains 11-9 per cent by weight of —200 mesh size. In —200 mesh size
fractions all minerals are liberated. In any grinding operation most of the
liberated uraninites are reported in the fine fractions, i.e. —270 mesh size.

The amenability of the above ore to gravity concentration by wet tabling
was studied. At first a series of three experiments were conducted with 3 kg.
charge each time with different degrees of fineness in grinding. The grinding
was done in a laboratory rod mill with a pulp of 66 per cent solids by weight.
The ground product was directly tabled on a laboratory Deister table. Dis-
tinet bands of opaques, apatite, chlorite and quartz were formed on the table
and a concentrate cut was taken up to the middle of apatite band each time.
In case of finer feed the band spread was wider and hence the collection was
more. The results of the above experiments are given in Table II.

Tasre 1I
Results of tabling with different amount of grinding

—200 mesh Concentrate

E . o S
xpelv'lment fraction weight  weight U3.08 7o Dlstr‘l)butlon
No. o o equivalent %
% %
1 72-9 5-3 0-339 342
82-9 6-2 0-325 372
3 91-2 144 0-238 56-4

The above results clearly indicate that the recovery increases with degree of
fineness in grinding, though there is fall in grade of the concentrate.

To study the effect of classification, a similar charge as in experiment
No. 2 was classified into three fractions manually and each fraction was tabled
separately on the laboratory Deister table. The result of this experiment is
given in Table III, with that of experiment No. 2 for comparison.

This clearly shows that better recovery can be achieved by classification
but the grade of concentrate will be lower.

Based on the above findings two more experiments were conducted to
study in detail the behaviour of the ore on a wet table.

The first experiment was conducted with a charge of 15 kg. roll-crushed
ore. The ore was ground by batches in a laboratory rod mill with a grinding
pulp of 66 per cent solids by weight. The sieve analysis of ground product

with respective assay and distribution figures is given in Table IV.
1B
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. The ground product was classified into three fractions in a laboratory
hydraulic classifier. The first fraction consisted mostly of --200 mesh size, the
second fraction was mostly between —200 and 270 mesh size and the third
fraction consisted mostly of —270 mesh size. Each of these fractions was wet
tabled in a laboratory Deister table to collect concentrates (C;). The table
tailings from first fraction were subjected to a light grinding operation and

Tasie IIT
Effect of classification on tabling of Narwapahar Ore

Experiment — 200 mesh Concentrate weight o . s o
No. fraction weight % 9, U304 9% equivalent Distribution%,
2 (unclassified
feed) .. 829 62 0-325 37-2
Frac. 1:7-5  0-268) Average 36-2 515
4 (classified feed) 829 12-0 {Frac.2:2:9 0-210} grade 10-9
Frac. 3:1.6 0-153) = 0239 44

TasrLE IV

Sieve analysis of rod mill ground product

. U304 9% ol s

. . o 3Ys /o o,
Size fraction Weight %, equivalent Distribution 9%,
-+ 438 0-4 0-034 0-2
—484+65 0-9 0-034 0-6
—654-100 50 0-033 2-8
—100+4150 9-7 0-034 57
—1504-200 111 0-038 74
—200-4270 17-9 0-047 145
—270 55-0 0-072 68-8
Calculated feed 100-0 0-058 100-0

tabled once more to collect concentrate (C;). The tailings of second and third
fractions were also subjected to retabling separately, but without any furthur
grinding, to collect concentrates (C;). The retabling operations were done
to improve upon the recovery consequently lowering the assay of the tailings.
The result of the experiment is given in Table V.

If the products with serial numbers 1, 2, 6, 7, 8, 10 and 11 are mixed a
concentrate assaying 0-167 per cent UsOg equivalent with a recovery of 686 per
cent may be obtained, collecting only 21-96 per cent of feed weight.
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TaBLE V
Results of wet tabling of classified feed

Classified s \ Weight U303 % Distribution
fraction No. Serial No.  Table products % equivalent %,
Fraction 1 1 Cone. (Cy) 4-46 0-165 13-8

2 Cone. (Cp) 0-48 0-346 31

3 Middlings 2-39 0-026 1-2

4 Tailings 12-76 0-019 4-5

5 Slimes 2-91 ‘ 0-032 17

23-00 0-0565 24-3

Fraction 2 6 Cone. (Cy) 518 253 24-6
7 Conce. (Cg) 0-87 0-067 11

8 Middlings 5-15 0-070 68

9 Tailings 19-30 0-015 5-4

30-50 0-0674 379

Fraction 3 10 Cone. (Cy) 4:65 0-195 170
11 Cone. (Cy) 1-17 0-099 2.2

12 Middlings 4-78 0-025 2-2

13 Tailings 35-90 0-025 16-4

46-50 0-0435 37-8

Feed 100-00 0-0534 100-0

The next experiment was done with a charge of 18 kg. of ore ground finer
than the feed in previous experiment. The sieve analysis of the ground
product is given in Table VI.

Tasre VI

. . U304 9 Distribution
Mesh size ~ Weight % 30s %

equivalent %
+-48 0-1 0-026 Tr.
—484-65 0-2 0-026 0-1
— 654100 2-0 0-026 0-9
— 100150 4-0 0-022 1-7
— 1504200 80 0-026 3-5
—2004-270 19-5 0-041 13-6

—270 65-8 0-088 80-2
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Tasre VII
Size distribution in classified products

Mesh size

Weight per cent in

Fraction 1  Fraetion 2  Fraction 3

48 05 Tr. —

—484-65 1-0 Tr. —_

—65-+100 9-0 0-5 Tr.

— 1004150 17:5 1-0 Tr.

~ 1504200 20-4 89 3-0

—200+270 37-2 27-5 7-5

—2704-325 94 40-1 303

—325-1400 50 15-5 23-3

-~ 400 Tr. 6-5 357

Tasre VIII
Classified Serial Table Weight U305 9%  Distribution
fraction No. products % eq. 9%
Fraction 1 1 Cone. (Cy) 3-46 0-349 225
2 Cone. (Cy) 0-54 0-103 1-0
3 Cone. (C3) 0-62 0118 1-4
4 Cone. (Cy) 0-54 0-052 0-5
5 Middlings 1-68 0-011 04
6 Tailings 10-32 0-014 2-7
7 Slimes 1 1-18 0-049 0-9
8 Slimes 2 316 0-022 1-3
2150 0-077 307
Fraction 2 9 Cone. (Cy) 2-88 0-275 14-7
10 Cone. (Cy) 0-68 0-105 1-3
11 Middlings 5-07 0-013 1-2
12 Tailings 14-05 0-017 44
13 Slimes 552 0-029 30
28-20 0-058 24-6
Fraction 3 14 Conc. (Cy) 2-01 0-473 17-7
15 Cone. (Cp) 1-04 0115 2-2
16 Middling 1 7-65 0-055 7-8
17 Middling 2 2:74 0-012 0-6
18 Tailings 20-33 0-011 41
19 Slimes 1 10-98 0-047 9-6
20 Slimes 2 5-55 0-026 2.7
50-30 0-048 447
Feed 100-00 0-054 100-00
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The ground charge was subjected to hydraulic clagsification to collect three
classified fractions. Sieve analysis of these fractions were as shown in Table VII.

Each of the three fractions was wet tabled in a laboratory Deister table to
collect concentrate (C;). The tailings were retabled in all the cases to produce
another concentrate (C,). The tailings and middlings obtained after the
retabling of first fraction were given a light grinding and then treated on
the table twice in a similar manner to collect concentrates (Cs and C,;). The
results of experiment are given in Table VIII.

The fractions with serial numbers 1, 2, 3, 4, 7, 9, 10, 14, 15, 16 and 19 when
combined will give a grade of 0-136 per cent U304 eq. with a recovery of 79-6
per cent and the concentrate weight will be 31-58 per cent of feed. If the
slime fractions numbering 8, 13 and 20 are also added to the concentrate the
recovery increases to 86:-6 per cent with a grade of 0-1 per cent and the weight
collected will be 45-81 per cent of the feed.

CoxNcLusron

It will be thus seen that low grade uranium ore from Narwapahar region
can be upgraded by wet tabling of finely ground ore after hydraulic classi-
fication. Since the material is finely disseminated no other gravity process
appears suitable.
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