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Abstract

The objective of this paper is to investigate a method that efficiently breakdown 100 kilograms
monazite. Natural monazite contains 0.3-0.5 % of uranium and 5-8 % of thorium. Methods of monazite processing

consist of digestion with 50 % sodium hydroxide solution, leaching or dissolution with conc. hydrochloric acid,
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gradient precipitation of mixed uranium and thorium with 20 % sodium hydroxide solution, separation of uranium
and thorium with solvent extraction and purification by ion-exchange. High purity of uranium and thorium were
obtained from this bench-scale processing and it was found that the highest efficiency for 100 kilograms of

monazite digestion was the ratio of monazite per sodium hydroxide and water 1:2:2

Keywords: Monazite ore, alkali digestion, digestion efficiency, total rare earth
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4.1.4 HAaMIUATIZH Chloride solution

~ ad =1 =\ Aa d Y A
A1519% 1 USHL51950 Neisou tag YLILHIUNIAATIZHAIUATON ICP-AES

Y v
NNTY0BUTATIN 1

519 ANUTUTY (mg/L) osisua ﬁmﬁ’ﬂimaqa
(%) (g/mol)
Y 202.9 3.23 88.91
La 1082.5 17.23 138.9
Ce 2417.5 38.48 140.12
Pr 265.05 422 140.9
Nd 1015 16.16 144.24
Sm 207.15 33 150.4
Eu 0.94 0.02 151.96
Gd 137.3 2.19 157.25
Dy 53.33 0.85 162.5
Yb 7.8 0.12 173.04
Th 800 12.73 232
U 92.55 1.47 238
590 6282.02 100 1918.22
hminTuanamay % = 159.85 g/mol
U593 neiow uazgsitioy In1uANTU 6282.02 mg/L 130 6.28202 g/L

saduluaen ne 9 - ©6:2820297L
Mw  159.85g/mol

0.0393 mol/L
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519 ANUTUTY (mg/L) osisua ﬁmﬁ’ﬂimaqa
(%) (g/mol)
Y 164.81 2.72 88.91
La 1087.44 17.94 138.9
Ce 2399.33 39.58 140.12
Pr 259.8 4.29 140.9
Nd 982.22 16.2 144.24
Sm 217.07 3.58 150.4
Eu 2.98 0.05 151.96
Gd 129.79 2.14 157.25
Dy 48.86 0.81 162.5
Yb 7.58 0.13 173.04
Th 696.89 115 232
U 65.64 1.08 238
590 6062.43 100 1918.22
hminTuanamay % = 159.85 g/mol
U593 neiow uazgsitioy TInTNAY 6062.43 mg/L 130 6.06243 g/L
AailuTuan n= _9_ 6.06243g /L
M 159.85g / mol
= 0.0379 mol/L

4.3 M3tloansnan 3
@ 1 1 = 4 %
4.3.1 oa51au 13 - Tadey laason lae : 1
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432 SIERYRLY Total Rare Earth
43.72 %
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43.4 A IATIZH Chloride solution
= ad = =\ Aa <Y A
M13199 3 311930 NeiTen uag gisiiey NIIATIZHAIIATO ICP-AES

Y v
NNITHOBUTATIN 3

519 ANUTUTY (mg/L) osisua ﬁmﬁ’ﬂimaqa
(%) (g/mol)
Y 149.96 2.69 88.91
La 997 17.87 138.9
Ce 2214 39.68 140.12
Pr 244.56 4.38 140.9
Nd 924.11 16.56 144.24
Sm 197.82 3.55 150.4
Eu 2.57 0.05 151.96
Gd 122.58 2.2 157.25
Dy 41.69 0.75 162.5
Yb 7.03 0.13 173.04
Th 622 11.15 232
U 56.07 1 238
590 5579.39 100 1918.22
hminTuanamay % =159.85 g/mol
U593 neiow uaggsitioy AN 5579.39 mg/L 130 5.57939 g/L
AodluTuaon n=_ 9 = 5:579399/L
MW 159.85g / mol
= 0.0349 mol/L

4.4 M3eidaNINTIN 4
@ [ [ = 4 %
4.4.1 oa51au 13 - Tadey laason lae : 1

1:2:2
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4.4.2 Y5119 Total Rare Earth
65.37 %

443 152An MM oY
86.26 %

4.4.4 WA MATIZN Chloride solution

= ad = =\ Aa <Y é
A1519% 4 USUL5DTN NOlSoN tag gLItHaN NIUNTISUAIYNTON ICP-AES

Y v
NNTY08UTATIN 4

519 ANUTUTY (mg/L) osigua ﬁmﬁ’ﬂimaqa
(%) (g/mol)
Y 245.83 2.69 88.91
La 1660 18.14 138.9
Ce 3687 40.29 140.12
Pr 389.9 4.26 140.9
Nd 1486.75 16.25 144.24
Sm 292.7 3.2 150.4
Eu 1.46 0.02 151.96
Gd 186.7 2.04 157.25
Dy 67.9 0.74 162.5
Yb 6.74 0.07 173.04
Th 1037.75 11.34 232
U 87.73 0.96 238
59 9150.45 100 1918.22

winTuanamde  1918:22 — 159 85 g/mol

12
U593 neiow uazgsitioy AN 9150.45 mg/L 130 9.15045 g/L
AailuTuan n= 9 9.150450 /L
MW 159.85g / mol
= 0.0572 mol/L
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it ' 79 = J 9 [ =
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