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TRU-Spec Column: Kua's as a Function of
Nitric Acid Concentration

Element Nitric Acid Concentration

- 02N 1N- 4 N 8N
Al | <5 <5 <5 <5
Ba <5 <5 <5 <5
Be - - <b <5 <5 <5
Ca <5 <5 <5 <5
Cd <5 <5 <5 <5
Co <5 <5 <5 <5
Cr <5 <5 <5 <5
Cu <5 <5 <5 <5
Fe . <5 5 45 >400
K <5 <5 <5 <5
Li <5 <5 - <5 <5
Mg <5 <5 <5 <5
Mn <5 <5 <5 <5
Mo 8 20 28 180
Na <5 <5 <5 <5
Ni <5 <5 <5 <5
Pd 7 5 - <5 <5
Pb <5 <5 <5 <5
Rh <5 <5 <5 <5
Ru 5 S5 <5 <5
Sn. <5 <5 6 14
Sr <5 <5 <5 <5
Te <5 <5 <5 <5
Ti <5 7 42 >400

Th >400  >400  >400  >400
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TRU-Spec Column: Kd's as a Function of
Nitric Acid Concentration

" Element Nitric Acid Concentration

0.2N 1N 4N 8N

Ce - . 50 175 145 75
Dy 10 35 64 120
Er <10 15 40 110
Eu 40 100 185 .. 125
Gd 16 65 80 100
Ho <10 25 50 110
la - 35 90 80 35
Nd 50 175 145 85
Pr 60 175 150 80
Sm 50 165 155 120
Tb 15 45 72 115
Tm <10 15 40 110

Y <10 17 36 85




RE-Spec Column: Kaud's as a Function of

Element

Al
Ba
Be
Ca
Cd
Co
Cr
Cu

Nitric Acid Concentration

Nitric Acid Concentration

0.2N 1N 4 N 8N
<5 <5 <5 <5
<5 <5 <5 <5
<5 <5 <5 <5
<5 <5 <5 <5
<5 <5 <5 <5
<5 <5 <5 <5
<5 <5 <5 <5
<5 <5 <5 <5
<5 5 160 >400
<5 <5 <5 <5
<5 <5 <5 <5
<5 <5 <5 <5
<5 <5 <5 <5
24 44 150 370
<5 <5 <5 <5
<5 <5 <5 <5
<5 <5 <5 <5
<5 <5 <5 10
<5 <5 <5 <5
<5 7 42 >400
>400 >400 >400 >400
>400 >400 -+ >400 - >400 -
<5 <5 5 44
<5 <5 <5 <5
>400 >400 >400 >400



RE-Spec Column: Kd's as a Function of
Nitric Acid Concentration

Eler_hent

S e

Ce -
Dy
Er
Eu
Gd
Ho
La
Nd
Pr
Sm
Tb
Tm
Y .

Nitric Acid Concentration.
0.2N 1N 4 N 8N
60 270 230 145
14 64 130 >400
<10 25 80 >400
42 250 280 310
24 125 150 310
10 40 95 >400
36 170 130 76
60 270 250 180
68 290 250 - 170
58 250 250 310
17 90 150 >400
<10 19 70 >400
<10 22 60 >400




TRU.-Spec Column: Ka's as a Function of

Hydrochloric Acid Concentration

‘ Element

Hydrochloric Acid Concentration

Al”
Ba
Be
Ca .
Cd
Co
Cr
Cu
Fe
K
Li
Mg
Mn
Mo
Na
Ni
Pb
Sn
Sr
Ti
Th
U
v
Zn
Zr

0.2N 1N 4N 8N
<10 <10 - <10 <10
<10 <10 <10 <10
<10 <10 <10 <10
<10 <10 <10 <10
<10 12 25 <10
<10 <10 <10 <10
<10 <10 <10 <10
<10 <10 <10 <10
<10 17 >400  >400
<10 <10 <10 <10
<10 <10 <10 <10
<10 <10 <10 <10
<10 <10 <10 <10
<10 40 >400 >400 -
<10 <10 <10 <10
<10 <10 <10 <10
<10 <10 <10 <10
>400 >400 >400 >400
<10 <10 <10 <10
<10 <10 15 >400
<10 <10 >400 >400
250 - >400 - >400 -~ >400"
<10 <10 <10 25
<10 26 25 <10
<10 <10 <10 >400



RE-Spec Column: Kus as a Function of

Hydrochloric Acid Concentration

Element

Hydrochloric Acid Concentration

Al
Ba
Be
Ca
Cd
Co
Cr
Cu
Fe
K
Li
Mg
Mn
Mo
Na
Ni
Pb
Sn
Sr
Ti
Th
u .
\
Zn
Zr

02N 1N 4N 8N
<10 <10 <10 <10
<10 <10 <10 <10
<10 <10 <10 <10
<10 <10 <10 <10
<10 <10 26 <10
<10 <10 <10 <10
<10 <10 <10 <10
<10 <10 <10 <10
<10 <10 >400  >400
<10 <10 <10 <10
<10 <10 <10 <10
<10 <10 <10 <10
<10 <10 <10 <10
<10 70 >400 >400
<10 <10 <10 <10
<10 <10 <10 <10 -
<10 15 <10 <10

>400 >400 >400 >400
<10 <10 <10 <10
<10 <10 28 >400
<10 15 >400 _ >400
400 >400 >400 >400
<10 <10 <10 50
<10 14 26 <10
<10 <10 10 >400



TRU.-Spec Column: Kad's as a Function of
Hydrochloric Acid Concentration

Element Hydrochloric Acid Concentration

| 0.2N 1N 4N 8 N
Ce <10 <10 <10 33
Eu - . <10 <10 <10 38
La <10 <10 <10 33
Nd <10 <10 <10 35
Pr <10 <10 <10 - 35
Sm <10 <10 <10 50

Y <10 <10 <10 10

RE-Spec Column: Kd's as a Function of
Hydrochloric Acid Concentration

Element Hydrochloric Acid Concentration

| 0.2N 1N 4N 8N
Ce <10 <10 <10 180
Eu <10 <10 <10 150
La <10 <10 <10 80
Nd <10 <10 <10 180
Pr <10 <10 <10 175
Sm <10 <10 <10 170

Y <10 <10 <10 28
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" EXPERIMENTAL
SEPARATION SCHEME

B. lbf HCl

v
_ 100 mg Sample
A. INHNO3 —)p»| ~1mL INHNO3 |<— C. 0.IN HCI - 0.IN HF

<4— TRU-SPEC COLUMN

o | Bl
15 mL 1IN HNO3 15mL INHCI 15 mL o.mfim-o.mm
Cs, K, Li; Na, Rb, Am,Ce, Eu,La,Nd, | U, Pu

Y, Impurities Pr,Sm, Zr

ICP-AES _ ICP-AES Waste




INTENSITY

Wavelength = 3908.44
Element = Pr '

4200 + /

3800

3600

U, 100 pg/mL

/

3400
3200
2800 U, 50 pg/mL
2600

2400

1.1

| N § ]

Pr,1pg/mL -

]! | N B S

2200

Q
?

15
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INTENSITY -

6300

§800

§300

4800

4300

3800

3300

2800

2300

‘Wavelength = 3592.60 -
Element =Sm

\Q\

Nd, 50 pg/mL

Nd, 20 ng/mL

1 1
N 10
—r—

L] L]

RELATIVE DIAL POSITION




Nominal Composition of KCI-LiCl
Standard Reference Material

Element

Concentiration, %

Ba
Ce
Cs
Eu

La
Li
Na
Nd
Pr
Pu
Rb
Sm

<Cco

0.50
0.47
1.35
0.02
21.40
0.23
5.59
-4.70
0.70
0.22
2.00
0.16
0.23
0.42
1.95
0.22
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Lithium and Potassium Recovery Data

>

Separated Potassium, % - Lithium, %
Sample 1N HNOs IN HCI IN HNO3 IN HC
IFR-1  29.30 <.005 7.20 <.001
IFR-2 28.95 <.005 7.10 <.001
IFR-3 2925 <005 7.10 <.001
IFR-4 29.10 <.005 7.10 . <.001
IFR-5 29.10 <.005 7.05 <.001

IFR-6 28.95 <.005 7.05 <.001

IFR7 29.15 <.005 740 - <001

Ave. 29.11 7.10
S.D. 0.13 0.05

Direct 29.10 7.20
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Analytical Data for Rocky Flats Soil (SRM 4353)

TRU-Spec Column Separation

1 4N HCI elution
2 0.5N HCI elution

3 0.1N HC! + 1N HF slution

Run 1 Run 2 Run3 _Run4
Element Concentration, % Avg. £ S.D.
Al 1.90 2.07 172 1.88 1.90 +0.14
Ca 0.213 0.241 0257  0.265 0.246 +0.020
Fe .2.43 2.47 241 244 2.44 +0.03
K 1.77 1.78 1.79 1.78 1.78 +0.01
Mg 0.153 0.165 0.157  0.163 0.160 +0.005
Na 0.531 0.508 0502 0.517 0.515 £0.013
Ti 0.177 0.183  0.187  0.181 0.182 +0.004
| J g i] Concentration, pg/g
/
Ag ' .51 5.0 5.0 5.1 5.05 £0.06
Ba 406 413 432 435" 422 +14
Be <2 <2 <2 <2 .
Cd <2 <2 <2 - <2
Co 15.9 16.1 15.7 13.8 15.4 +1.1
Cr 328 364 395 400 372 433
Cu 19.3 20.4 20.4 20.8 20.2 +0.6
La'’ 274 312 29.3
Li 9.8 11.8 8.6 10.3 10.4 £1.0
Mn 356 366 376 376 369 +10
Mo 5.4 5.4 62 - 6.0 ~-- 6.0 0.4
N 201.___202___205 . 203 203 2
Pr <20 <20
sm'! <10 <10 _
Sr 69.7 80.0 86.3 90.0 81.5 +8.9
. Th? 7.4 8.5 8o
u¥ <20 <20
v 56.2 57.9 58.6 57.1 57.5 1.0
Zn 35.1 36.4 35.6 35.7 35.7 0.5
Zr 116 121 122 125 121 +4
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Recovery Data for Rocky Flats Soil (SRM 4353)

Element Concentration, pg/g Rec, %
Initial Added Found

4N HCI Elution
La 29.3 193 208 92.6
29.3 195 214 94.7
Pr <20 386 393 . 102.0
<20 390 388 99.5
Sm <10 193 188 97.4

<10 195 193 | 89.0

1N HCI Elution

Th 80 386 361 915
' 80 390 369 | 92.6

0.1N HC! + 1N HF Elution

u - <20 386 395 102.3
<20 390 389 99.7

1g Elution with 15 mL of 0.5N HCI is insufficient;
2 1% and 2.5% Th were found in the 0.1N HCL-IN HF fractlons.




Comparative Data for Glass Dissolution

Element
(Oxide)

Ce (CeO2)
Co (CoQ)
Cr (Cr20a3)
Cu (CuO)

Fe (Fe0)

K (K20)
Li  (Li20)
Mg (MgO)
Mn (MnQO2)
Mo (MoOQs)
Na (Na20)
Ni  (NiO)
Pb (PbO)
Si (SiO2)
Sn (SnOz2)
Sr (SrO)
Ti (TiO2)
V  (V203)
Zn (Zn0O)
Zr (Zr203)

Weight Percent

Parr Bomb - Beaker
Element Oxide Element Oxide
3.40 6.42 3.32 6.27
<0.01 <0.02 <0.01 <0.02
0.038 0.042 0.043 0.048
1.58 2.21 1.59 2.22
0.06 0.07 0.717 0.880
<0.005 <0.01 <0.005 <0.01
1.34 1.96 1.24 1.81
<0.005 <0.01 <0.005 <0.01
46.5 66.5 46.3 66.8
0.674 0.812 - ND
<0.001 <0.002 ND
0.486 0.806 - 0.487 0.807
0.028 0.044 0.029 - 0.046
<0.005 <0.01 <0.005 <0.01
0.314 0.419 ND
0.835 1.06 0.838 1.07
<0.02 <0.03 <0.02 <0.03
9.45 20.2. <0.04 <0.1
<0.01 <0.02 <0.01 <0.02
0.009 0.011 0.009 0.011
0.131 0.218 0.131 0.218
0.010 0.013 - 0.009 0.011 .
0.014 0.017 0.012 0.015 .
0.009 0.012 0.007 0.009
Y, Oxides 101.6

ND = not determined

W



Comparative Glass Analysis Data

Element Concentration, %
" Direct ! TRU-Spec 2
Run 1 Run 2 Avg.
Al 4.85. 4.89 4.83 4.86
B 2.52 2.33 2.32 2.33
Ba 0.321 0.350 0.344 0.347
Ca 0.235 0.237 0.234 0.236
Dr 0.489 0.538 0.531 0.534
Cu 0.043 0.051 0.048 0.050
Fe 5.38 5.54 5.40 5.47
‘K 0.056 0.062 0.052 0.057
Li 2.33 2.32 2.32 . 2.32
Mg 0.600 0.604 0.596 0.600
Mn 1.13 1.16 1.14 1.15
Na 7.78 7.93 7.65 7.79
Ni 0.626 0.638 0.631 0.634
Si 26.6 0.53 0.59 ,
Sr 0.011 0.012 0.012 0.012
Ti 0.042 0.046 0.044 0.045
Zn 0.022 0.030 0.028 0.029
Zr 0.970 1.04 1.03 1.03
1 g .
Parr bomb dissolution only /g D e p

2 parr bomb dissolution and fluoride elimination

Diff., %

0.2
7.8
7.8
0.4
8.8
14.9
1.7
1.8
0.4
0.0
1.7
0.1
1.3

8.3
6.8
28.0
6.0



Element -

Ce
Nd
Eu

Th
U

1 g PO
Fluoride may not have been completely eliminated

Recovery Data

Concentration, %

Initial
<0.003
<0.003

<0.001
<0.003
0.071

Added
0.0974
0.0974

0.0243
0.487
0.487

Found
0.0964
0.1042

0.0247
0.380
0.557

Rec.,%

98.0
106.7
101.6

78.0
99.8

1

1}



Waste Glass Analysis (High Fe)

Concentration, %

Element Run 1
Al 425
Ba . 0.030
Ca 1.51
Ce 0.506
Cr 1.11
Cu 0.006
Fe 40.5
Mg 0.443
Mn 0.025
Ni 0.769
Pb 1.34
Sr 0.008
Ti 0.114
Zn 0.012

Th
U

Run 2

4.09
0.029

1.45
0.403

1.17
0.005

38.9
0.429
0.024
0.741

1.30
0.008
0.110
0.012

Recovery Data

Concent_rg__t_ion, %

Initial Added

<0.01 0.491
<0.03 0.491

Found

0.501
0.403

Avga., %

4.17
0.030

1.48
0.454

1.14
0.006

39.7
0.436
0.025
0.755

1.32
0.008
0.112
0.012

102.0
82.1

Wi

[ P

Rec.,%»
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