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Table S1: Concentrations of rare earth elements (REE) for stoichiometric loading with the DGA resins. Each batch extraction
experiment was conducted by contacting 200 mg of TODGA and 132 mg of DMDODGA resins with 6 mL of REE solution in
appropriate acid concentration.

Element |[Element], ppm|[Element], M
Sc 20 4.45E-04
Y 40 4.50E-04
La 62 4.46E-04
Ce 62 4.42E-04
Pr 63 4.47E-04
Nd 64 4.44E-04
Sm 67 4.46E-04
Eu 68 4.47E-04
Gd 70 4.45E-04
Tb 72 4.53E-04
Dy 72 4.43E-04
Ho 73 4.43E-04
Er 74 4.42E-04
Tm 75 4.44E-04
YDb 77 4.45E-04
Lu 78 4.46E-04
Total REE 1037 7.13E-03
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Table S2: Concentrations of rare earth elements (REE) for excess loading with the DGA resins. Each batch extraction experiment was

conducted by contacting 100 mg of TODGA and 70 mg of DMDODGA resins with 6 mL of REE solution in appropriate acid

concentration.

Element | [Element], ppm | [Element], M

Sc 30 6.67E-04

Y 60 6.75E-04

La 90 6.48E-04
Ce 90 6.42E-04

Pr 90 6.39E-04
Nd 90 6.24E-04
Sm 100 6.65E-04
Eu 100 6.58E-04
Gd 100 6.36E-04
Tb 100 6.29E-04
Dy 100 6.15E-04
Ho 100 6.06E-04
Er 110 6.58E-04
Tm 110 6.51E-04
Yb 110 6.36E-04
Lu 110 6.29E-04
Total REE 1490 1.03E-02
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Table S3: D,, values for TODGA and DMDODGA resins contacted with REE (0.007M) in HCI at stoichiometric concentration, that
is, the full theoretical capacity of the resin dia. The bold and italic values are the number generated by putting analytical lower limit of
detection of the ICP-OES instrument for the after extraction aqueous concentration the into the Dw formula.

TODGA resin

[HC]], M Dw:Sc DW:Y

Dw;La

Dw; Ce Dw:Pr

Dw, Nd Dw: Sm Dw,Eu

D, 64

Dw: Th

Dw:Ho

Dw;Er

D,,Tm

DW: Yb

Dw:Lu

0.01

0.0 0.2

0.0

0.0

0.0

0.0 | 0.0

0.0 0.0

0.0

0.0

0.0 0.

0 0.

0 0.0

0.1

0.0 0.0

0.0

0.0

0.0

0.0 | 0.0

0.0 0.0

0.0

0.0 1

.0 0.0 0.

0 0.

0 0.0

0.0 37.3

0.0

0.0

0.0

0.0 | 5.2 | 19.1

26.9

534

86.7

117.0

136.0

125.0

119.0 | 111

.0

60900.012040.0| 4.0

50.8

74.1

183.0/745.0/1810.0

1860.0

6950.0

5900.0

5600.0

5560.0

3810.0

4280.0

2850.0

61100.0| 186.0

0.0

15.9

16.2

24.6 [101.0] 2

55.0 | 315.0

575.0

640.0

511.0

386.0

266.0

229.0

187.0

O [N |W |

1320.0 | 15.9

0.0

0.4

0.8

1.1 | 3.5 ] 11.0

13.6

23.1

323

37.9

39.8

38.1

37.1

344

DMDODGA resin

[HCI], M

DW,SC Dw, Y

D w,La

Dw,Ce

D w,Pr

Dw,Nd DW,Sm

DW,Eu

Dw,Gd

DW, b

D w,Dy

DW,Ho

Dw,Er

DW,Tm

Dw,Yb

DW,Lu

0.01

63.4 139.0

0.0

0.0

0.0

0.0 0.0

65.0

84.0

158.0

250.0

342.0

425.0

438.0

481.0

528.0

0.1

2020.0 | 7920.0

0.0

0.0

0.0

0.0 | 529.0

1560.0

1890.0

10300.0

16300.0

20200.0

74000.0

44500.0

254000.0

201000.0

95100.0(116000.0

0.0

0.0

0.0

7800.0 [13200.0

20700.0

14600.0

16100.0

51300.0

37800.0

74000.0

43900.0

242000.0

188000.0

93100.0(112000.0

447.0

5890.0

7200.0

13700.0(12700.0

213000.0

14300.0

15700.0

49700.0

36700.0

71700.0

42800.0

239000.0

182000.0

94000.0(113000.0

670.0

7910.0

7250.0

13800.012800.0

216000.0

14400.0

15900.0

50000.0

37000.0

72400.0

43300.0

241000.0

185000.0

O | |[W|m—

91400.0(109000.0

328.0

7650.0

7000.0

13300.012500.0

210000.0

14000.0

15200.0

48200.0

35800.0

69700.0

41700.0

231000.0

178000.0

S3




Table S4: D,, values for TODGA and DMDODGA resins contacted with REE (0.007M) in H,SOy, at stoichiometric concentration,
that is, the full theoretical capacity of the resin. The bold and italic values are the number generated by putting analytical lower limit
of detection of the ICP-OES instrument for the after extraction aqueous concentration the into the D,, formula.

TODGA resin
[H>SO4], M Dw,Sc Dw Y Dw La Dw Ce Dw,Pr Dw,Nd Dw,Sm Dw Eu Dw,Gd Dw, Th DW,DV Dw Ho Dw,Er Dw, Tm Dw,Yb Dw,Lu
0.1 0.0 [ 109 | 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1 0.0 0.0 0.0 0.0 0.0 1.4 0.0 0.0 0.0 0.0 0.0 39.3 0.0 0.0 0.0 0.0
3 0.0 | 10.8 | 0.0 0.0 0.0 0.0 3.9 9.7 102 | 162 | 22.1 | 255 | 260 | 214 | 213 | 144
5 0.0 5.5 0.0 0.6 34 0.6 1.5 7.0 4.9 7.9 103 | 119 | 122 | 10.6 | 119 7.7
8 2.0 | 13.1 0.0 0.7 7.5 1.3 4.1 16.5 9.4 145 | 193 | 22,6 | 25.6 | 275 | 343 | 29.2
DMDODGA resin
[H>SO4, M DW,SC Dw Y DW,La DW,Ce Dw,Pr Dw,Nd Dw,Sm Dw,Eu DW,Gd Dw,Tb DW,DV Dw,Ho Dw,Er Dw,Tm Dw,Yb Dw,Lu
0.01 36.8  76.60 0.0 0.0, 0.0 0.0 0.0 29.60 40.3] 75.8] 126.00 182.00 238.0, 257.00 307.0p 341.0
0.1 92.00 897.00 0.0 0.0 0.0 0.0, 135.00 276.00 378.0 820.0] 1440.00 2010.0, 3670.0] 3750.0p 4870.0] 5720.0
1 48300.058000.00 0.0 0.0, 0.0[3370.0[6370.0111000.0,7490.0 8130.025500.020700.037100.021700.0127000.093300.0,
3 43800.053600.0 268.04360.0[16600.0[6700.0/5890.0103000.0,6930.0, 7540.023600.019200.034300.020000.0117000.084900.0
5 40800.049900.0 152.0/2890.0[14700.0[6250.0/5490.0, 95600.0,6430.0,7030.022000.017900.031900.018500.0108000.079000.0
8 34000.040700.00 13.6) 140.0Q 235.0] 776.0[4410.00 77400.0,5140.0,5660.0117800.014500.026100.015200.00 89400.065300.0,
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Table S5: D,, values for TODGA and DMDODGA resins for REE (0.01M) in HNOj in excess of the stoichiometric capacity of the

resin.

TODGA resin

[HNO;], M Dw,Sc Dw,Y DwLa Dw Ce DwPr Dde DwSm Dw,Eu Dw Gd Dw b DW,DV Dw,Ho DwEr Dw Tm Dw Yb DwLu
0.01 50.2 | 48.6 0.0 1.8 1.4 3.9 20.0 | 344 | 435 | 703 | 97.0 | 115.0 | 125.0 | 117.0 | 118.0 | 114.0
0.1 59.5 | 515 1.8 8.4 9.0 149 | 30.0 | 41.2 | 490 | 72.8 | 963 | 1140 | 125.0 | 117.0 | 119.0 | 113.0
0.5 619 | 53.7 | 5.7 8.0 8.1 102 | 17.7 | 294 | 36.6 | 61.6 | 91.5 | 120.0 | 143.0 | 145.0 | 155.0 | 161.0

| 572 | 55.7 9.1 10.1 | 100 | 114 172 | 279 | 353 | 61.0 | 93.2 | 125.0 | 152.0 | 158.0 | 167.0 | 175.0

2 514 738 | 53 6.8 6.7 7.6 133 | 260 | 349 | 70.5 | 123.0 | 184.0 | 240.0 | 258.0 | 279.0 | 295.0

3 57.6 | 106.0 | 2.6 5.6 5.7 7.3 146 | 292 | 425 | 91.8 [ 172.0 | 271.0 | 371.0 | 422.0 | 475.0 | 494.0

5 70.7 | 183.0 | 0.0 0.8 0.1 1.8 13.6 | 339 | 584 | 142.0 | 285.0 | 457.0 | 664.0 | 801.0 | 930.0 | 912.0

8 60.2 | 179.0 | 0.1 1.5 0.8 2.7 16.5 | 39.0 | 62.2 | 132.0 | 240.0 | 372.0 | 562.0 | 779.0 | 1010.0 | 980.0

DMDODGA resin

[HNO;], M DWSC DWY Dw,La DwCe DwPr Dw,Nd DwSm DwEu Dde Dwa DWDV DwHo DwEr Dme Dw Yb DwLu
0.01 134.0 | 111.0| 0.0 | 32 | 2.6 | 6.7 | 31.7 | 62.0 | 82.2 | 144.0 | 220.0 | 293.0 | 354.0 | 367.0 | 408.0 | 435.0
0.1 211.0 | 123.0| 0.8 | 3.1 2.5 54 | 255 | 53.7 | 76.8 | 149.0 | 245.0 | 338.0 | 423.0 | 447.0 | 511.0 | 549.0
0.5 332.0 [ 172.0 | 1.1 48 | 43 7.3 1309 | 68.6 | 97.3 | 198.0 | 342.0 | 485.0 | 624.0 | 674.0 | 766.0 | 833.0

1 327.0 [ 173.0| 2.7 | 6.3 57 | 9.1 | 297627 | 89.9 | 184.0 | 320.0 | 469.0 | 611.0 | 670.0 | 761.0 | 829.0

2 312.0 [218.0| 24 | 48 | 4.1 6.1 | 22.6 | 55.1 | 85.8 [202.0 | 392.0 | 617.0 | 865.0 | 993.0 | 1160.0 | 1290.0

3 277.0 12340 | 2.7 | 43 3.8 50 | 183 | 47.0 | 77.4 [ 192.0 | 387.0 | 636.0 | 927.0 | 1110.0 | 1350.0 | 1490.0

5 194.0 | 263.0 | 3.1 50 | 3.5 52 | 16.6 | 425 | 71.5 [ 175.0 | 372.0 | 657.0 | 1040.0 | 1390.0 | 1820.0 | 2050.0

8 172.0 { 399.0 | 0.0 1.8 1 0.7 | 3.1 | 17.0 | 47.8 | 89.1 | 234.0 | 534.0 | 1020.0 | 1850.0 | 2970.0 | 5050.0 | 6020.0
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Table S6: D,, values for TODGA and DMDODGA resins for REE (0.01M) in HCI in excess of the stoichiometric capacity of the

resin.

TODGA resin
[HCl), M DW.SC DW,Y Dw.La DW,Ce DW,Pr Dw.Nd DW,Sm Dw,Eu Dw,Gd Dw.Tb DW.DV Dw,Ho Dw.Er Dw.Tm Dw.Yb DW,Lu
1 189 | 10.7 | 0.0 0.0 0.0 0.0 1.4 5.0 8.0 144 | 20.6 | 25.1 | 27.5 | 25.6 | 245 | 234
2 78.4 1 20.7 | 0.0 0.0 0.0 0.0 4.8 11.7 | 157 | 28.6 | 41.3 | 50.1 | 543 | 49.7 | 46.5 | 45.0
3 [196.0| 332 | 0.0 0.1 0.1 1.2 7.8 19.2 | 25.1 | 447 | 659 | 85.8 | 97.6 | 90.1 | 86.5 | 88.0
5 [265.0] 20.6 | 0.0 0.0 0.0 0.0 5.0 13.1 | 174 | 29.6 | 41.3 | 48.4 | 50.8 | 45.8 | 44.0 | 42.9
8 1492.0] 6.6 0.0 0.0 0.0 0.0 0.0 2.5 4.6 8.6 116 | 144 | 152 | 154 | 13.6 | 143
DMDODGA resin
[HCI, M DwSc DWY Dw,La Dw Ce Dw,Pr Dde DwSm DwEu Dde Dw b Dva DwHo DwEr Dw Tm Dw,Yb DwLu
1 [541.0] 131.0 | 0.0 0.0 0.0 1.3 | 254 | 55.9 | 77.0 | 141.0 | 223.0 | 301.0 | 373.0 | 382.0 | 432.0 | 473.0
2 | 884.0]142.0] 0.0 0.4 0.2 29 1298 | 62.2 | 82.7 | 153.0 | 242.0 | 325.0 | 404.0 | 411.0 | 459.0 | 516.0
3 [1390.0{ 176.0 | 0.0 24 1.8 6.5 [ 37.6 | 76.5 [101.0 | 187.0 [ 294.0 | 401.0 | 502.0 | 515.0 | 577.0 | 644.0
5 |1810.0] 165.0 | 0.0 4.0 24 83 320 | 65.8 | 89.1 |163.0|260.0|361.0|459.0|475.0 | 551.0 | 604.0
8 12930.0/ 189.0 | 0.8 9.7 9.8 | 164 | 36.6 | 66.5 | 88.2 | 160.0 | 259.0 | 374.0 | 490.0 | 530.0 | 637.0 | 696.0
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Table S7: D,, values for TODGA and DMDODGA resins for REE (0.01M) in H,SO, in excess of the stoichiometric capacity of the

resin.

TODGA resin
[H,80,], M Dw.Sc DW,Y Dw,La Dw,Ce Dw,Pr Dw.Nd Dw,Sm Dw.Eu Dw,Gd Dw, Tb Dw,Dv Dw.Ho Dw,Er Dw, Tm Dw,Yb Dw.Lu
0.01 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0
0.5 0.0 6.6 0.0 0.0 0.0 0.0 0.1 34 4.8 9.6 13.1 | 162 | 16.6 | 146 | 12.7 | 10.0
1 48 | 159 | 438 5.6 5.6 6.2 94 | 140 | 154 | 19.7 | 235 | 26.1 | 264 | 24.1 | 222 | 18.8
2 0.0 7.5 0.0 0.5 0.4 0.6 2.5 5.5 6.6 9.1 123 | 139 | 144 | 12.7 | 11.8 9.7
3 0.0 8.1 0.0 0.3 0.1 0.3 2.6 6.2 74 | 109 | 13.8 | 155 | 153 | 134 | 12.1 9.5
5 0.4 6.5 0.6 0.9 0.7 0.7 2.7 4.8 54 7.2 9.6 104 | 11.2 | 10.3 10.4 8.8
8 3.2 103 | 0.0 1.0 0.7 1.4 4.2 7.0 7.8 10.2 | 13.1 | 146 | 169 | 185 | 21.8 | 21.8
DMDODGA resin
[H,80.], M DWSC DWY DwLa DwCe DwPr Dde DwSm DwEu Dde Dwa DWDV DwHo DwEr Dme Dwa DwLu
0.01 | 29.1 | 409 | 0.0 0.0 0.0 0.0 0.0 | 13.1 | 133 | 274 | 445 | 65.8 | 86.2 | 94.1 | 109.0 | 126.0
0.1 11.0 | 91.2 | 0.0 0.0 0.0 0.0 80 | 332 | 31.8 | 59.7 | 92.7 | 135.0 [ 174.0 | 192.0 | 219.0 | 249.0
0.5 19.7 1 135.0 | 0.0 0.0 0.0 1.1 15.0 | 48.2 | 46.4 | 87.5 | 140.0 | 204.0 | 269.0 | 293.0 | 337.0 | 384.0
1 474 | 178.0 | 4.2 9.3 81 | 132 | 324 | 71.9 | 94.9 | 167.0 | 264.0 | 381.0 | 496.0 | 550.0 | 620.0 | 709.0
2 60.0 | 150.0 | 2.5 8.8 88 | 13.1 | 26.6 | 58.8 | 77.1 | 139.0 | 230.0 | 338.0 | 449.0 | 498.0 | 575.0 | 660.0
3 65.1 [ 116.0| 7.0 | 13.2 | 119 | 15.7 | 253 | 51.4 | 64.3 | 106.0 | 167.0 | 246.0 | 326.0 | 366.0 | 426.0 | 493.0
5 683 | 87.1 | 11.1 | 184 | 183 | 22.6 | 31.6 | 51.1 | 58.1 | 81.3 | 112.0 | 151.0 [ 192.0 | 219.0 | 256.0 | 287.0
8 68.2 [ 107.0| 3.7 | 179 | 193 | 259 | 342 | 51.8 | 58.2 | 82.0 [ 116.0 | 169.0 | 239.0 | 321.0 | 432.0 | 558.0
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