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Table S1. Reference materials for calibration of thermocouples 
	Substance
	Melting temperature, ºC 
	Substance
	Melting temperature, ºC 

	Sn
	232
	NaF
	994

	Pb
	327
	YF3 (phase transition)
	1070

	eutectic
LiF+ NaF
	650
	YF3 (melting)
	1152

	NaCl
	800
	CaF2
	1418

	LiF
	845
	LaF3
	1500


Chemical Analyses.

Analyses were carried out in the Central Laboratory of the Experimental Plant at the Physical-Chemical Institute of the Academy of Sciences of the Ukrainian SSR, in Odessa. The rare-earth and lead ions were determined by complexonometric titration (Trilon B) with Xylenol Orange indicator at pH 5. The precision of analysis was ±0.5 wt %. The rare-earth ions were transferred to solution by heating fluorides with concentrated sulfuric acid on a sand bath. Lead fluoride was stripped by 40% ammonium acetate solution under gentle heating. The fluorine was determined as PbFCl precipitated upon addition of sodium chloride and lead acetate solutions in a weakly acidic medium. The excess lead was titrated trilonometrically. The stripping procedure was as follows: a 0.25-g aliquot of the sample mixed with 0.25 g of SiO2 and 6 g of Na2CO3 + K2CO3 (1:1) placed in a platinum dish was heated at 900C  for 20 min, followed by stripping with hot water. The metal carbonates remained in the precipitate; SiO2 was added to prevent the loss of fluorine. The precision of analysis was ±0.5 wt %.

Table S2. Results of the chemical analyses of the samples in the PbF2-DyF3 system after DTA. 
	№
	Initial content of DyF3, mol%
	Conversion to evaporation of PbF2,  mol% DyF3
	Results of analysis, wt.% 

	
	
	
	
	Pb
	Dy
	F

	1
	70
	81
	Analysis data
The calculation of the 80% mol % DyF3
	18.62

18.45
	58.57 
57.87
	23.23

23.68

	2
	35
	49
	Analysis data
The calculation of the 46% mol % DyF3
	48.88
47.94
	32.10
32.03
	19.75
20.03

	3
	25
	34
	Analysis data
The calculation of the 34% mol % DyF3
	57.82
57.83
	23.77
23.37
	18.77
18.80

	4
	50
	67
	Analysis data
The calculation of the 62% mol % DyF3
	34.82
34.34
	44.0
43.95
	20.81
21.71


Table S3. DTA data for the PbF2- LaF3 system 
	Composition, mol% LaF3
	T1, ºC, 
liquidus
	T2, ºC. 
solidus
	T3, ºC, peritectic equilibrium

	0
	825
	
	

	1
	859
	831
	

	3.5
	884
	840
	

	7.5
	930
	830
	910

	9
	
	
	965

	12.5
	
	
	960

	15
	
	
	967

	20
	
	890
	

	60
	
	
	940

	88
	
	
	940

	100
	1500
	
	


Table S4. DTA data for the PbF2- CeF3 system 
	Composition, mol% CeF3
	T1, ºC, 
liquidus
	T2, ºC. 
solidus
	T3, ºC, peritectic equilibrium

	0
	825
	
	

	1
	870
	840
	

	2
	874
	840
	

	3
	890
	840
	

	6
	925
	
	

	20
	
	
	1025

	50
	
	
	1010

	87.5
	
	
	1020

	100
	1443
	
	


Table 5. DTA data for the PbF2- PrF3 system 
	Composition, mol% PrF3
	T1, ºC,
 liquidus
	T2, ºC, 
solidus

	0
	825
	

	1
	859
	

	3
	900
	840

	4
	904
	

	6
	923
	840

	7
	944
	

	12.5
	1020
	915

	22
	1045
	

	27
	
	976

	100
	1404
	


Table 6. DTA data for the PbF2- NdF3 system 
	Composition, mol% NdF3
	T1, ºC, 
liquidus
	T2, ºC,

solidus

	0
	825
	

	2
	859
	

	2.5
	869
	828

	5
	888
	840

	6.5
	900
	

	8
	935
	

	10
	957
	864

	18
	
	900

	100
	1372
	


Table 7. DTA data for the PbF2- SmF3 system 
	Composition, mol% SmF3
	T1, ºC, 
liquidus
	T2, ºC, 
solidus
	T3, ºC, peritectic equilibrium

	0
	825
	
	

	2
	876
	840
	

	5
	919
	860
	

	9
	970
	
	

	13
	1029
	
	

	15
	1018
	930
	

	23
	
	990
	

	37.5
	
	
	1080

	80
	
	
	1080

	100
	1304
	470*
	


· - transformation
Table 8. DTA data for the PbF2- GdF3 system 
	Composition, mol% GdF3
	T1, ºC,
 liquidus
	T2, ºC
	T3, ºC
	

	0
	825
	
	
	

	2
	855
	831
	
	

	5
	895
	847
	
	

	6
	900
	
	
	

	10
	945
	880
	
	

	11
	955
	
	
	

	18
	987
	930
	
	

	20
	
	931
	
	

	23
	1005
	
	
	

	27
	1013
	970
	
	

	35
	1020
	
	
	

	43
	1032
	
	783
	

	51
	1030
	
	782
	

	57.5
	1027
	
	
	

	61
	1032
	
	785
	

	80
	1030
	
	
	

	100
	1230
	
	
	1070


Table 9. DTA data for the PbF2- TbF3 system
	Composition, mol% TbF3
	T1, ºC, liquidus
	T2, ºC
	T3, ºC
	T4, ºC
	T5, ºC

	0
	825
	
	
	
	

	6
	900
	841
	
	
	

	11
	936
	
	
	
	

	13
	943
	
	
	
	

	19
	970
	932
	
	
	

	26
	985
	
	
	
	

	33
	996
	
	
	
	

	35
	995
	
	
	
	

	38
	998
	
	
	
	

	39
	998
	
	820
	
	

	42
	997
	985*
	823
	
	

	43
	991
	991
	820
	
	

	44
	
	983
	
	
	

	47
	
	984
	
	
	

	48
	
	985
	816
	
	

	49
	
	989
	818
	
	

	50
	1028
	985
	820
	
	

	53
	
	992
	815
	
	

	55
	1047
	990
	
	
	

	58
	
	992
	817
	
	

	60
	1085
	993
	819
	
	

	64
	
	985
	820
	
	

	67
	
	987
	816
	
	

	70
	
	991
	
	
	

	75
	1120
	985
	
	
	

	78
	
	981
	
	810
	

	93
	
	
	
	
	1120

	100
	1166
	
	
	
	


Table 10. DTA data for the PbF2- DyF3 system 
	Composition, mol% DyF3
	T1, ºC, liquidus
	T2, ºC
	T3, ºC
	T4, ºC
	T5, ºC

	0
	825
	
	
	
	

	3
	880
	833
	
	
	

	6.5
	888
	838
	
	
	

	10
	918
	840
	
	
	

	13
	945
	
	
	
	

	17
	964
	
	
	
	

	18
	
	932
	
	
	

	22
	968
	950
	
	
	

	25.5
	966
	
	
	
	

	27
	969
	
	
	
	

	29.5
	972
	
	
	
	

	33
	968
	
	
	
	

	36
	
	967
	
	
	

	39
	972
	
	
	
	

	42
	
	948
	830
	
	

	45
	957
	
	
	
	

	46
	962
	953
	
	
	

	47
	
	953
	847
	
	

	50
	966
	942
	840
	
	

	51
	
	953
	840
	
	

	54
	977
	957
	825
	908
	

	56
	985
	957
	830
	
	

	60
	
	946
	840
	
	

	62
	1018
	942
	820
	880
	

	69
	1060
	965
	
	903
	

	76
	1075
	967
	
	891
	

	77
	
	967
	
	901
	1069

	79
	
	961
	
	
	

	81
	
	969
	825
	891
	1055

	85
	1128
	966
	
	900
	1056

	91
	
	960
	
	
	1043

	100
	1147
	
	
	
	


Table 11. DTA data for the PbF2- HoF3 system 
	Composition, mol% HoF3
	T1, ºC, liquidus
	T2, ºC
	T3, ºC
	T4, ºC
	T5, ºC

	0
	825
	
	
	
	

	5
	884
	839
	
	
	

	10
	
	874
	
	
	

	12
	915
	886
	
	
	

	19
	942
	914
	
	
	

	23
	960
	934
	
	
	

	27.5
	960
	956
	
	
	

	32
	959
	945
	
	
	

	36
	951
	944
	
	
	

	38
	954
	
	
	
	

	42
	
	922*
	852
	
	

	43
	943
	923*
	865
	
	

	48
	930
	925
	862
	
	

	50
	923
	923
	861
	
	

	56
	
	925
	862
	
	

	58
	967
	925
	870
	
	

	63
	
	935
	865
	973
	895

	64
	
	935
	865
	978
	895

	70
	1020
	
	
	976
	896

	72
	
	
	
	972
	

	80
	
	
	853
	975
	

	100
	1140
	
	
	
	


Table 12. DTA data for the PbF2- ErF3 system 
	Composition, mol% ErF3
	T1, ºC,
 liquidus
	T2, ºC
	T3, ºC
	T4, ºC

	0
	825
	
	
	

	5.5
	882
	836
	
	

	10
	916
	
	
	

	12
	920
	870
	
	

	17
	929
	895
	
	

	19
	931
	
	
	

	22
	940
	927
	
	

	24
	940
	
	
	

	28
	947
	942
	
	

	30
	948
	
	
	

	32
	
	937
	
	

	35
	941
	920
	842
	

	38
	934
	
	865
	

	43
	922
	882
	
	

	46
	908
	886
	863
	

	52
	
	900
	852
	

	55
	
	906
	
	

	63
	
	900
	865
	

	73
	
	900
	866
	

	76
	
	900
	
	

	78
	1050
	900
	862
	

	87
	
	898
	866
	

	88
	
	898
	870
	

	96
	
	900
	868
	1000

	100
	1134
	
	
	1104


Table 13. DTA data for the PbF2-TmF3  system 
	Composition, mol% TmF3
	T1, ºC, 
liquidus
	T2, ºC
	T3, ºC
	T4, ºC

	0
	825
	
	
	

	6
	870
	843
	
	

	17
	918
	897
	
	

	19
	918
	
	
	

	26
	916
	900
	
	

	31
	908
	
	
	

	37
	901
	880
	860
	

	38
	893
	880
	
	

	45
	
	880
	860
	

	47
	
	880
	860
	

	56
	
	
	856
	

	66
	
	870
	856
	

	74
	976
	
	860
	

	78
	1000
	
	862
	

	100
	1159
	
	
	1047


Table 14. DTA data for the PbF2-YbF3  system 
	Composition, mol% YbF3
	T1, ºC, 
liquidus
	T2, ºC
	T3, ºC
	T4, ºC

	0
	825
	
	
	

	6
	860
	853
	
	

	10
	893
	865
	
	

	12
	900
	882
	
	

	15
	
	888
	
	

	17
	907
	900
	
	

	19
	905
	905
	
	

	23
	907
	904
	
	

	26
	904
	
	
	

	28
	904
	
	
	

	33
	888
	850*
	
	

	36
	877
	850*
	
	

	37
	887
	850*
	
	

	39
	870
	850*
	
	

	41
	865
	850*
	
	

	43
	867
	850*
	
	

	46
	853
	850*
	
	

	49
	
	
	843**
	

	53
	
	
	841**
	

	54
	
	
	847**
	

	56
	
	
	843**
	

	61
	
	
	835**
	

	63
	
	
	843**
	

	66
	
	
	843**
	

	69
	
	
	841**
	

	72
	
	
	842**
	

	75
	
	
	839**
	

	80
	
	
	980
	840**

	100
	1155
	
	978
	


* - peritectic equilibrium
** - eutectic equilibrium
Table 15. DTA data for the PbF2-LuF3  system
	Composition, mol% LuF3
	T1, ºC, 
liquidus
	T2, ºC
	T3, ºC
	T4, ºC

	0
	825
	
	
	

	5
	856
	841
	
	

	10
	880
	845
	
	

	11.5
	880
	865
	
	

	12.5
	880
	865
	
	

	14
	888
	
	
	

	17
	880
	878
	
	

	19
	878
	
	
	

	30
	873
	
	826
	

	33
	871
	
	830
	

	35
	856
	
	826
	

	37.5
	854
	
	820
	

	40
	
	
	817
	

	44
	
	802
	822
	

	48
	812
	796
	
	

	51
	
	796
	
	

	55
	
	793
	
	

	59
	
	796
	
	

	66
	
	800
	
	

	73
	
	797
	931
	

	75
	
	799
	934
	

	80
	
	793
	910
	

	83
	
	792
	928
	

	85
	1060
	802
	929
	

	100
	1152
	
	953
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