XRF Results of Various Rare Earth Oxide Production Process(A)
	Element Name
	Monazite Ore
	Mix RE Oxide
	Thorium Waste
	RE Hydroxide
	REOH

(Calcination)
	RE Oxalate
	Rare Earth Oxide

	Y2O3
	1.147
	1.147
	0.781
	1.573
	1.352
	2.008
	2.310

	La2O3
	13.00
	14.830
	4.509
	21.546
	23.520
	22.869
	22.599

	CeO2
	32.83
	37.001
	22.769
	43.192
	46.006
	46.662
	46.367

	Pr6O11
	2.44
	2.414
	1.307
	2.958
	2.830
	3.456
	3.556

	Nd2O3
	10.96
	12.055
	6.662
	15.595
	13.761
	17.882
	18.453

	Sm2O3
	1.74
	1.429
	1.139
	1.601
	1.371
	2.095
	2.104

	Gd2O3
	1.00
	0.906
	0.686
	1.027
	0.957
	1.491
	1.590

	Dy2O3
	0.326
	0.284
	1.143
	0.212
	0.162
	0.374
	0.330

	Er2O3
	0.083
	0.033
	0.054
	
	
	
	

	Tm2O3
	0.035
	
	
	
	
	
	

	ThO2
	12.75
	10.727
	38.777
	0.024
	0.026
	0.054
	0.027

	UO2
	0.511
	0.448
	1.276
	0.013
	
	0.017
	

	

	Total RE %
	63.561
	70.099
	39.05
	87.704
	89.959
	96.837
	97.309


XRF Results of Various Rare Earth Oxide Production Process(B)
	Element Name
	REOH-I
	REOH-2
	REOH-3
	RE Hydroxide
	REOH

(Calcination)
	RE Oxalate
	Rare Earth Oxide

	P2O5
	
	
	
	0.032
	0.032
	0.048
	

	Y2O3
	1.275
	1.384
	2.609
	1.573
	1.352
	2.008
	2.310

	La2O3
	23.20
	23.47
	14.00
	21.546
	23.520
	22.869
	22.599

	CeO2
	40.28
	41.07
	39.07
	43.192
	46.006
	46.662
	46.367

	Pr6O11
	3.52
	3.67
	3.96
	2.958
	2.830
	3.456
	3.556

	Nd2O3
	16.54
	17.05
	18.66
	15.595
	13.761
	17.882
	18.453

	Sm2O3
	
	
	
	1.601
	1.371
	2.095
	2.104

	Gd2O3
	
	
	
	1.027
	0.957
	1.491
	1.590

	Dy2O3
	
	
	
	0.212
	0.162
	0.374
	0.330

	Er2O3
	
	
	
	
	
	
	

	Tm2O3
	
	
	
	
	
	
	

	ThO2
	
	
	
	0.024
	0.026
	0.054
	0.027

	UO2
	
	
	
	0.013
	
	0.017
	


	Element Name
	Rare Earth Hydroxide(REOH)
	Rare Earth Oxalate
	Rare Earth Oxide

(RE2O3)
	

	Y2O3
	1.352
	2.008
	2.153
	

	La2O3
	23.520
	22.869
	22.343
	

	CeO2
	46.006
	46.662
	45.638
	

	Pr6O11
	2.830
	3.456
	3.348
	

	Nd2O3
	13.761
	17.882
	17.618
	

	Sm2O3
	1.371
	2.095
	2.174
	

	Gd2O3
	0.957
	1.491
	1.550
	

	Dy2O3
	0.162
	0.374
	0.372
	


XRF Results of Various Rare Earth Oxide Production Process

	Element Name
	Monazite Ore
	Mix RE Oxide
	Thorium Waste
	RE Hydroxide
	REOH


	RE Oxalate
	Rare Earth Oxide

	F
	0.012
	0.203
	
	1.841
	
	
	1.362

	Na2O
	
	4.831
	0.260
	0.807
	0.522
	0.455
	0.533

	MgO
	0.202
	0.219
	0.122
	
	
	
	

	Al2O3
	0.833
	0.355
	0.571
	0.454
	0.084
	
	0.030

	SiO2
	2.370
	1.841
	4.171
	2.011
	0.651
	0.438
	0.243

	P2O5
	19.897
	5.276
	8.100
	0.032
	0.032
	0.048
	

	SO3
	0.052
	0.079
	0.089
	0.376
	0.056
	0.059
	0.029

	Cl
	
	0.056
	
	5.663
	2.541
	0.061
	0.074

	K2O
	
	0.021
	
	0.094
	0.016
	0.012
	0.009

	CaO
	1.086
	1.494
	0.353
	0.279
	0.097
	0.177
	0.084

	Sc2O3
	
	
	
	0.015
	
	0.015
	0.015

	TiO2
	1.398
	1.220
	0.443
	0.023
	
	
	

	Cr2O3
	
	
	0.111
	
	
	
	

	Fe2O3
	0.617
	1.230
	1.055
	0.161
	
	0.216
	

	CoO
	0.010
	
	
	
	
	
	0.014

	NiO
	0.013
	0.035
	0.015
	0.018
	0.019
	
	0.016

	CuO
	0.016
	0.018
	0.027
	
	0.018
	
	0.021

	ZnO
	0.014
	0.017
	
	
	
	
	

	SeO2
	
	
	0.152
	
	
	
	

	Rb2O
	0.020
	0.023
	0.061
	0.014
	
	
	

	SrO
	
	
	
	0.002
	
	
	

	Y2O3
	0.997
	1.147
	0.781
	1.573
	1.352
	2.008
	2.310

	ZrO2
	0.336
	0.425
	0.284
	
	
	
	

	Nb2O5
	0.128
	0.156
	0.111
	0.090
	0.097
	0.158
	0.073

	MoO3
	
	
	
	0.008
	
	
	0.005

	Rh
	0.066
	0.075
	0.173
	0.034
	0.052
	0.037
	0.034

	SnO2
	0.976
	0.968
	
	
	
	
	

	BaO
	
	0.064
	
	0.194
	0.070
	
	0.098

	La2O3
	11.679
	14.830
	4.509
	21.546
	23.520
	22.869
	22.599

	CeO2
	29.472
	37.001
	22.769
	43.192
	46.006
	46.662
	46.367

	Pr6O11
	1.850
	2.414
	1.307
	2.958
	2.830
	3.456
	3.556

	Nd2O3
	9.593
	12.055
	6.662
	15.595
	13.761
	17.822
	18.453

	Sm2O3
	1.092
	1.429
	1.139
	1.601
	1.371
	2.095
	2.104

	Gd2O3
	0.727
	0.906
	0.686
	1.027
	0.957
	1.491
	1.590

	Dy2O3
	0.237
	0.284
	1.143
	0.212
	0.162
	0.374
	0.330

	Er2O3
	
	0.033
	0.054
	
	
	
	

	WO3
	0.042
	0.039
	
	
	0.058
	0.069
	

	PbO
	0.057
	0.071
	0.196
	0.124
	
	
	

	ThO2
	8.591
	10.727
	38.777
	0.024
	0.026
	0.054
	0.027

	UO2
	0.440
	0.448
	1.276
	0.013
	
	0.017
	

	

	TOTAL
	92.824
	
	
	
	
	
	

	
	
	
	
	
	
	
	


XRF Results for  Rare Earth Oxide Waste
	Element Name
	Sodium Hydroxide
	Ammonia Waste (I)
	Ammonia

Waste(II)
	Oxalic Acid

(I)
	Oxalic Acid(II)

	F
	
	
	0.500
	
	

	Na2O
	43.381
	52.968
	45.750
	5.574
	6.140

	MgO
	0.058
	0.163
	0.161
	2.497
	3.164

	Al2O3
	0.157
	0.337
	0.261
	0.283
	0.335

	SiO2
	0.528
	1.135
	1.029
	1.935
	1.182

	P2O5
	5.312
	1.713
	3.362
	0.100
	0.080

	SO3
	0.270
	0.088
	0.070
	0.074
	0.058

	Cl
	3.449
	39.034
	38.250
	3.640
	3.039

	K2O
	0.111
	0.097
	0.075
	0.007
	0.011

	CaO
	0.286
	0.919
	1.015
	44.028
	48.212

	TiO2
	
	
	0.079
	0.021
	

	Cr2O3
	
	
	0.022
	
	

	MnO
	
	
	0.016
	1.371
	1.455

	Fe2O3
	0.064
	1.033
	1.002
	9.963
	5.674

	CoO
	CoO
	
	
	
	

	NiO
	0.003
	0.028
	0.027
	0.532
	0.596

	CuO
	0.004
	
	0.004
	0.025
	0.026

	ZnO
	0.005
	
	0.002
	0.024
	0.027

	Br
	
	
	0.001
	
	

	Rb2O
	0.020
	0.003
	0.002
	0.013
	0.007

	SrO
	
	
	0.002
	0.140
	0.157

	Y2O3
	0.038
	0.017
	0.016
	0.344
	0.561

	ZrO2
	
	0.170
	0.123
	
	

	Nb2O5
	
	0.002
	
	0.156
	0.181

	Rh
	0.015
	
	0.003
	0.023
	0.022

	BaO
	
	
	
	0.032
	0.039

	La2O3
	0.288
	0.187
	0.129
	6.607
	7.007

	CeO2
	0.443
	0.506
	0.264
	2.976
	6.397

	Pr6O11
	
	
	
	
	0.196

	Nd2O3
	0.158
	0.099
	0.073
	0.174
	0.960

	Sm2O3
	
	
	
	
	0.030

	Eu2O3
	
	
	
	
	0.006

	Dy2O3
	
	
	
	
	0.025

	Er2O3
	
	
	
	
	0.063

	WO3
	0.015
	
	0.011
	
	0.018

	PbO
	0.032
	
	0.004
	0.022
	0.020

	ThO2
	0.379
	0.167
	0.188
	0.018
	0.038

	UO2
	0.225
	0.036
	0.038
	0.382
	0.238

	

	TOTAL
	
	98.700
	92.480
	
	

	TOTAL  RE
	
	
	
	
	


XRF Results of Rare Earth Oxide Production Process

	Element Name
	Monazite Ore
	Thorium Waste (I)
	Thorium Waste(II)
	RE Hydroxide

(I)
	REOH

(II)
	REOH

(III)
	Rare Earth Oxide

	F
	0.012
	0.280
	0.205
	1.27
	1.38
	1.28
	1.362

	Na2O
	
	1.082
	0.618
	0.49
	0.47
	
	0.533

	MgO
	0.202
	0.337
	
	
	
	
	

	Al2O3
	0.833
	1.075
	0.256
	0.043
	0.050
	0.117
	0.030

	SiO2
	2.370
	8.604
	1.004
	0.341
	0.260
	0.512
	0.243

	P2O5
	19.897
	14.746
	14.606
	0.166
	0.042
	0.044
	

	SO3
	0.052
	0.052
	0.105
	0.033
	0.026
	0.035
	0.029

	Cl
	
	0.565
	0.230
	7.602
	5.318
	8.610
	0.074

	K2O
	
	0.051
	
	
	
	
	0.009

	CaO
	1.086
	0.861
	0.205
	0.0482
	0.031
	0.035
	0.084

	Sc2O3
	
	
	
	
	
	
	0.015

	TiO2
	1.398
	3.514
	0.070
	0.036
	0.022
	
	

	MnO
	
	
	
	0.024
	0.040
	
	

	Cr2O3
	
	0.362
	0.563
	
	
	
	

	Fe2O3
	0.617
	1.822
	4.722
	0.076
	0.033
	0.053
	

	CoO
	0.010
	
	
	
	
	0.0352
	0.014

	NiO
	0.013
	0.099
	0.089
	0.032
	0.031
	0.0439
	0.016

	CuO
	0.016
	
	0.029
	
	0.024
	0.026
	0.021

	ZnO
	0.014
	0.031
	
	
	
	
	

	SeO2
	
	
	
	
	
	
	

	Rb2O
	0.020
	0.015
	0.103
	
	
	
	

	SrO
	
	
	
	
	
	
	

	Y2O3
	0.997
	0.673
	0.446
	1.275
	1.384
	2.609
	2.310

	ZrO2
	0.336
	1.688
	
	
	
	
	

	Nb2O5
	0.128
	0.238
	0.234
	
	
	
	0.073

	MoO3
	
	
	0.020
	
	
	
	0.005

	Rh
	0.066
	0.062
	0.280
	0.023
	0.031
	0.036
	0.034

	Ag
	
	
	
	0.130
	0.11
	
	

	CdO
	
	
	
	0.14
	0.11
	0.122
	

	SnO2
	0.976
	2.796
	
	
	
	
	

	BaO
	
	0.037
	
	0.13
	0.077
	0.091
	0.098

	La2O3
	11.679
	9.217
	2.394
	23.20
	23.47
	14.00
	22.599

	CeO2
	29.472
	23.444
	10.776
	40.28
	41.07
	39.07
	46.367

	Pr6O11
	1.850
	1.454
	0.656
	3.52
	3.67
	3.96
	3.556

	Nd2O3
	9.593
	7.474
	3.642
	16.54
	17.05
	18.66
	18.453

	Sm2O3
	1.092
	0.810
	0.700
	2.25
	2.46
	3.91
	2.104

	Gd2O3
	0.727
	
	0.395
	1.19
	1.32
	5.08
	1.590

	Tb4O7
	
	
	
	
	0.15
	0.309
	

	Dy2O3
	0.237
	0.244
	1.699
	0.274
	0.324
	1.00
	0.330

	Er2O3
	
	
	0.038
	0.058
	
	0.13
	

	Yb2O3
	
	
	
	
	
	0.067
	

	HO2O3
	
	0.274
	
	
	
	
	

	Ta2O5
	
	0.247
	0.007
	
	
	
	

	WO3
	0.042
	0.031
	
	
	
	
	

	PbO
	0.057
	0.061
	0.249
	
	
	0.0688
	

	ThO2
	8.591
	12.140
	50.511
	0.037
	
	0.036
	0.027

	UO2
	0.440
	0.294
	2.429
	
	
	0.0452
	

	

	TOTAL
	92.824
	94.680
	99.281
	
	
	
	

	
	
	
	
	
	
	
	


(A) XRF Results of Rare Earth Oxide Production Process

	Element Name
	Monazite Ore
	RE Hydroxide

(I)
	REOH

(II)
	REOH

(III)
	Rare Earth Oxide

	F
	0.012
	1.27
	1.38
	1.28
	1.362

	Na2O
	
	0.49
	0.47
	
	0.533

	MgO
	0.202
	
	
	
	

	Al2O3
	0.833
	0.043
	0.050
	0.117
	0.030

	SiO2
	2.370
	0.341
	0.260
	0.512
	0.243

	P2O5
	19.897
	0.166
	0.042
	0.044
	

	SO3
	0.052
	0.033
	0.026
	0.035
	0.029

	Cl
	
	7.602
	5.318
	8.610
	0.074

	K2O
	
	
	
	
	0.009

	CaO
	1.086
	0.0482
	0.031
	0.035
	0.084

	Sc2O3
	
	
	
	
	0.015

	TiO2
	1.398
	0.036
	0.022
	
	

	MnO
	
	0.024
	0.040
	
	

	Cr2O3
	
	
	
	
	

	Fe2O3
	0.617
	0.076
	0.033
	0.053
	

	CoO
	0.010
	
	
	0.0352
	0.014

	NiO
	0.013
	0.032
	0.031
	0.0439
	0.016

	CuO
	0.016
	
	0.024
	0.026
	0.021

	ZnO
	0.014
	
	
	
	

	Rb2O
	0.020
	
	
	
	

	SrO
	
	
	
	
	

	Y2O3
	0.997
	1.275
	1.384
	2.609
	2.310

	ZrO2
	0.336
	
	
	
	

	Nb2O5
	0.128
	
	
	
	0.073

	MoO3
	
	
	
	
	0.005

	Rh
	0.066
	0.023
	0.031
	0.036
	0.034

	Ag
	
	0.130
	0.11
	
	

	CdO
	
	0.14
	0.11
	0.122
	

	SnO2
	0.976
	
	
	
	

	BaO
	
	0.13
	0.077
	0.091
	0.098

	La2O3
	11.679
	23.20
	23.47
	14.00
	22.599

	CeO2
	29.472
	40.28
	41.07
	39.07
	46.367

	Pr6O11
	1.850
	3.52
	3.67
	3.96
	3.556

	Nd2O3
	9.593
	16.54
	17.05
	18.66
	18.453

	Sm2O3
	1.092
	2.25
	2.46
	3.91
	2.104

	Gd2O3
	0.727
	1.19
	1.32
	5.08
	1.590

	Tb4O7
	
	
	0.15
	0.309
	

	Dy2O3
	0.237
	0.274
	0.324
	1.00
	0.330

	Er2O3
	
	0.058
	
	0.13
	

	Yb2O3
	
	
	
	0.067
	

	WO3
	0.042
	
	
	
	

	PbO
	0.057
	
	
	0.0688
	

	ThO2
	8.591
	0.037
	
	0.036
	0.027

	UO2
	0.440
	
	
	0.0452
	

	
	
	
	
	
	

	TOTAL
	92.824
	99.21
	98.96
	100
	98.001

	
	
	
	
	
	


XRF Results of Rare Earth Oxide Production Process( For RE)
	Element Name
	Monazite Ore
	Thorium Waste (I)
	Thorium Waste(II)
	RE Hydroxide

(I)
	REOH

(II)
	REOH

(III)
	RE2O3

	Y2O3
	0.997
	0.673
	0.446
	1.275
	1.384
	2.609
	2.32

	La2O3
	11.679
	9.217
	2.394
	23.20
	23.47
	14.00
	16.3

	CeO2
	29.472
	23.444
	10.776
	40.28
	41.07
	39.07
	52.2

	Pr6O11
	1.850
	1.454
	0.656
	3.52
	3.67
	3.96
	3.67

	Nd2O3
	9.593
	7.474
	3.642
	16.54
	17.05
	18.66
	19.0

	Sm2O3
	1.092
	0.810
	0.700
	2.25
	2.46
	3.91
	2.75

	Gd2O3
	0.727
	
	0.395
	1.19
	1.32
	5.08
	1.57

	Tb4O7
	
	
	
	
	0.15
	0.309
	

	Dy2O3
	0.237
	0.244
	1.699
	0.274
	0.324
	1.00
	0.414

	Er2O3
	
	
	0.038
	0.058
	
	0.13
	

	Yb2O3
	
	
	
	
	
	0.067
	

	HO2O3
	
	0.274
	
	
	
	
	

	TOTAL RE %
	55.647
	43.59
	20.746
	88.587
	90.898
	88.795
	98.224

	ThO2
	8.591
	12.140
	50.511
	0.037
	
	0.036
	445 ppm

	UO2
	0.440
	0.294
	2.429
	
	
	0.0452
	

	

	TOTAL Wt.
	1000 g
	275 g
	90 g
	152 g
	193 g
	110 g
	350 g

	
	

	TOTAL  RE 

% ( Purity %)
	55.647
	43.59
	20.746
	88.587
	90.898
	88.795
	98.224

	TOTAL RE Wt.
	556.47 g
	119.87 g
	18.671
	134.652
	175.433
	97.675
	343.784

	Recovery Wt. (RE)
	
	138.541 g
	407.76 g
	343.784

	
	
	546.301 g (98.17 %)  Recovery  (1.83 %) wt loss
	61.779 %

	Recovery  Wt %
	
	365 g
	 ( 455 g )
	350 g

	
	

	Recovery %
	100 %
	21.54 %
	3.36 %
	 (81.77 %)
	62.896 %

	
	
	24.9 %
	73.27  %  
	


Purity %  (85-90)% 
REOH   







Purity (95-98) % RE2O3
Recovery % (80 %) REOH








Recovery (60-70)% RE2O3
	ThO2
	8.591
	12.140
	50.511
	0.037
	
	0.036

	UO2
	0.440
	0.294
	2.429
	
	
	0.0452

	

	TOTAL Wt.
	1000 g
	275 g
	90 g
	152 g
	193 g
	110 g

	Recovery  Wt (g)
	
	365 g (Th Waste)
	( 455 g )(REOH)

	Recovery %
	(81.77 %) (REOH)

	

	TOTAL  RE 

% ( Purity %)
	55.647
	43.59
	20.746
	88.587
	90.898
	88.795

	Purity (%)

REOH
	(88-90) % REOH


Purity %  (88-90)% REOH
Recovery % (81.77 %)REOH
