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Features of the New Chromatographic Materials

High specificity

Room temperature operation

Gravity flow

Acid - side joading from a wide range of
concentrations

Minimal waste generation

Column compatibllity for tandem arrangements
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k'

Acid dependency of k' for various ions at 23°C.
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Effect of Matrix Constituents on Neptunium Retention

TEVA « Spec/2 M HNO3
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i - N HTCA

103 - E

: H2S04 -

102 L | ~

= - HzPOy4 .
Q.

= - ) -

107 I

100 |- E

é HoC204 §

) i
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103 10-2 101 100
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Effect of Mzirix Constituents on Neptunium Retention
TEVA « Spec/5 M HNO3

104

103

1 lllll"

LI llllll

101

1 llllll'

llllll]]'

|l||!ll[

L] 1 l!'[lll

UO2 _(NOs)z

LR

U

1 lllllll

1 1t 1.1l

100
10-3

102

[Salt], M

101

109



Actlvlty (arbitrary units)

Separation of U(VI), Th (IV),

and Np (IV) on TEVA-Spec
2 M HNO, 6M HCI 0.5 M HCI
102 —> —>
Fe UV Th (IV) Np (IV)
- or -
- Pu (IV) -
10" |- -
; | 5
At |
100 |@. E
10 | 4
col: 10.1 cm, 0.59 mL :
bed density 0.35 g/mL. i
. V= 0.40mL :
flow rate = i
< 2 mUmin - cm? +
T=23°C

0 10 - 20 50 60 70
Free Column Volume

80 90



Activity (arbitrary units)

- 107

Separation of Np and Pu on TEVA - Spec

‘ 8 M HCl + . |
9 M HC!I Hydroquinone 0.5 M HCI
102 pe— > - »
N Pu Np i
10 L -
I ® ]
100 - -
- -
X ® .
E_ col: 10.1 cm, 0.59 mL —-:*
X bed density 0.35 g/mL 4
i Vi =0.40 mL .
X v, i
. v, == -
i flow rate =
? <2 mUmin - em?
T=23°C
102 ! | |

0 10 20 30 40 50 60
Free Column Volume.

11
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Acid dependency of k' for various ions at 23°C.

104

1o3$

102

101

109

101

TEVA - Spec

U/TEVA - Spec

P Y

' LB lTrll[rr ll:
N
-

n
=4 pue
3 3
E 3
-— —l
= -
- -
p e
: 3
P -
o -
—— —
~ b=
- —
; Am (1) 3
- :
§ _
——— a—
- -
-3

3

P

ad -
- -
d -
I .

|11un' 1 1 118 !JJ L. 1 reex1

10-2

1072

101 102 101 100 101
[HNO3] M .



Elution behavior of selected elemeats on a U/TEVA-Soec (fine varticle) column.

Becanse of uncerminties inherent in the ICP-AES method used for quantitation, the fractions shown far a given

clement may not total 100%. Values in parcatheses are subject o cousiderable uncertainty and are intended onl

as a guide. Feed solution contained ~0.02 M axalic acid to solubilize zirconium.

1 FKCV =0.60 mL here,

By flame atomic emission. -

By atomic al;sorption.
Radiomesric.

Portion eluting (%)2 _
ke 2 M HNO3 >r—0.02 M BENO3 —
Number of fres column volumes?

Element 1-5 6-10 11-15 16-20 21-25 26-30 3140
I.i 99.4 ’ -_— bmand -_— — — -
Na 95.0 <12 —_ —_— — — -_—
Mg - 101 _— — —_— — — -_—
Al 92.0 <58 —_ —_— — -— -_—
K <123 _ —_— —_— —_— —_ _—
Ca 92.4 <133 —_— —_— —_— -_— —
(&4 94.7 <33 —_ -_— —_— —_— —_
Mn 96.5 <0.7 —_— —_— —_— -_— —
Fe 94.0 <03 —_— —_— -_— —_ —
Co 99.1 <7.1 —_— _— —_— —_ —

" N 9738 <0 —_— —_— -_— —_— —_
Cu 98.1 <6 — —_— —_— -_— —
Zn 96.3 <12 —_— — —_— —_— -_—
Rb* 12 -_— — — —_— —_ —
Sr - 101 -— —_ —_— —_— — —_
Y ‘979 <9 —_ — —_— _— —
Zr 56.4 35.7 1.4 —_— —_— — —
Ru 59.6 <192 <192 —_ —_— —_— —
Rh 91.7 —_ —_ -_— —_ — —
Ag 103 -_— -— — —_ —_ —
cd 964 .7 — — -— — -
Csd 100 —_ - - - — —_
Ea 96.6 <14.4 —_— —_ — — —
La 108 _ —_ — —_ — —
Ce 963 <5 —_ — —_ —_— —_
Pr (136) - — - - - —
N 99.0 —_ —_ — —_— —_ —
Sm 120 — -— -_— -— —_ —_—
Eu 100 -_— — — —_ _— —
Pb 98.4 <53 —_— — —_— _— —
10 -— —— — - — >99
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Effect of Matrix Constituenis on Neptunium Retention
U/TEVA « Spec/2 M HNO3
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Characteristics of the TRU=Spec extraction chromatographic material and columns,

. Bulk Material
Stationary Phase 0.75 M CMPO in TBP (p = 0.971 g/m])
Support Amberchrom™ CG-71
Particle Diameter ~ 50-100 pm and 80-160 pm
Extractant Loading - 40%
Average Density of Extractant-Loaded Beads® - - L12 g/mL
Packed Columns
vs 0.152 mL/mL of bed
Bed Deasity : 0.370 g/mL
v (also FCV) 0.68 mL/mL of bed
ve/vm 0223
Calculated Capacity 549 mg Nd or 9.18 mg 2! Am/mL of bed
Experimentally Measured Capacity 4.1 mg Nd or 6.8 mg 2l Am/mL of bed

* Picnometric density and flotation density were 1.081 (in water) and 1.158 (in 4.9 M HNO3) g/mL respectively.
using the 50-100 um particle size resin. The calculated density is 1.094 g/ml assuming 100% pore filling and nc
swelling. .
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Acid dependency of k' for various ions at 23°C.
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Acid dependency of k' for various ions at 23-25°C.

TRU - Spec
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Eifect of Matrix Constituents on Americium Retention

TRU » Spec/2 M HNOg3
103 E ] [ L K] rllll { i i1 lll1| [] [} [ R |ll:
: Al o -
102 & -
2 —8—9-08e- |
101 — —
1 Fe ()™ 4
C .
: HoCo0O4 7
100 -|_L|||:ul s 1 ov 3l RN
102 -10-1 100

103

[Salt] or [Acid], M
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Effect of Matrix Constituenis on Neptunium Retention

K'Np (1v)

106 fE T T T Trri T T T I T 1 nnnn;
105 ¢ E
: THFTCA 3
- HoSO4
104 =
103 & =
| i HaPO4 |
102 | L
' : HoC204 3
. ]

101 AR ERTT1 I RN IRNEET] I N |

103 102 10"

TRU - Speci2 M HNO3

[Acid], M_'

100
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Elution of Selected Elements an a TRU*Spec Column

Element

1-5
U €8.4
Na g2.8
Mg 100
Al - ge.8
K g81.8
Ca 100
Cr 100
Mn 100
Fe 102
Co 100
Ni 100
Cu 100 -
Zn 100
Sr 100
Y 23.4
Zr -
Ru B82.6
Rh 100
Ag 100
Cd 100
Ba 100
La -
Ce -
Pr -
Nd -
€m -
Eu -
Hg (1C0O)
Pb 100
Am* -
¢ radiometric

1-30 f.c.v. : 2M HNOs

{fine particles]

Eracsion Eluting (%] by number of free cofymn voiymes

&10 1115 16-290 21-25 25-30 31-40
<18 - - - - -

<1 .2 - - - - -
<s - Z - - -
40.8 - - - - -

12.3 - - - - -
76.8 3.5 - - - -

- - - - - 75.0
<18.2 - - - - -

- - - - 30.0 72.0
- - - - <28.0 75.0
- -~ - - - 100
- - - - - 88.0
- - - - - 100
- - - - - >89
(60) (18] - - - -

- - - - - >89

31-40 f.c.v. : 0.0SM HNOa

24
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Acid dependency of k'
for various ions at 23°C.
TRU - Spec
108 p——r—rrrer—— —r—rrr
Pu (IV)
105 ‘AA z
Np (IV) 3
108 ,L[ Th(v) |
I ;
108 %)
| 9
]|
AN
102 - J
n
28/
10" -
Am (I1f)
100
1071
102l
101 100 101

HoM
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TRU « Spec/HCI
Effects of oxalic acid on k'

of Np(1V) and U(VI) in 1 M HCI

10 — - R s
[ = U (V)
] o QO
r 11\
102 - =
1014 E
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100 3
107 E
1'0-2 s a5 gl NIRRT | P S ST
103 102 10 100
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CHARACTERISTICS OF STRONTIUM-SELECTIVE EXTRACI'ION
CHROMATOGRAPHIC MATERIAL AND PACKED COLUMNS

BULK MATERIAL
Stationary Phase 1.0 M DtBuCHI18C6
in 1-octanol? (p = 0.912 g/ml)
Amberchrom™ CG-71 or Ambezlit=™ XAD-7

Support

Particle Sizes (diam.) 50-100 pm; 80-160 pm; 100-125 pm
Extractant Loading 40 weight percent

Average Density of

Extractant-Loaded BeadsP "1.12 g/ml

PACKED COLUMN
Particle Size

50-100 um 80-160 um
vs, mi/ml of Bed® " 0.146+0.004 0.152+0.004
Bed Density (g/ml) 0.33 0.35
Vm (Also F.C.V.), ml/ml of Bed® 0.71+0.01 0.65+0.01
vefVm® _ 0.21+0.01 0.22+0.01
Capacity: ' ‘
Calc. mg St/ml of Bed 12.8 . 13.3
Exp. mg Sr/ml of Bed 10.6 —

2 1 M concentration of DtBuCH18C6 in 1-octanol is close to a sanrrated soludon;
therefore, the Sr retention from nitric acid is close to the maximum that can be
achieved with this system.

b Picnometric density and flotation density values were 1.079 and 1.157 g/ml,
respectively, using the 50-100 pm particle size resin. The calculated density is
1.094 g/ml, assuming 100% pore filling and no swelling.

€ Average of five measurements: error is one G.
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Acid dependency of k' for various ions at 23-25°C.
Sr « Spec

L 1 ITlllli B lllllil t LR RKE"
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Acid dependency of k' for various i¢ns at 23-25°C.
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ELUTION BEHAVIOR OF COMMON ELEMENTS AND FISSION
PRODUCTS ON THE STRONTIUM-SELECTIVE RESIN

PERCENT OF ELEMENT FOUND INF.C.V. #

0.05M
3 M HNO;3 - 0.01 M Oxalic Acid HNO3
Element 1-5 6-10 11-15 16-20 21-25 26-30 3140 F.C.V.

Li 100 —_ —_ —_ —_ — —
Na 100 —_ —_ — —_ —_ —
K 66 35 —_ - -_ —_ —_
Rb 100 —_— —_ —_ —_ —_ —
Cs 100 —_— _ —_ —_ —_ _—
Mg 100 —_ —_ —_ —_ —_ —
Ca 100 —_ —_ —_ —_ — _—
Sr —_ —_ —_ —_ " — —_ 99
Ba — —_ 53 42 6 0.7 —_
Ra 99 1 —_ —_— — —
Al 100 —_ —_ —_ —_ —_ —
Cr 100 —_— —_ —_ —_ —_ —_—
Mn 100 —_ —_ —_ — —_ —_—
Fe 99 0.6 02 04 —_ —_ —_
Co . 100 —_ _ —_ —_ —_ —_—
Ni 100 - —_ —_ —_ —_ —_ —_—
Cu 100 0.2 —_ — —_ — —_
Zn 100 02 — — — —_ —_
Y 100 0.1 —_ — —_ — —_—
Z 91 04 02 —_ —_ —_ —_—
Mo —84 16- —_ —_ —
Tc 57 43 —_ —_ — —_ —
Ru 100 — — —_ — — —
Rh 100 — —_— _ — —_ —_
Pd 100 — —_ —_— — -— _—
Ag 15 88 2 —_ — —_— —_—
Cd 100 0.1 —_— —_— — —_ —_—
Ia-Eu 100 0.1 —_ —_ —_— — —_—
He 5 5 19 40 19 10 5

Column parameters:  Particle size = 50-100 pm, Bed Volume = 1.0 cm>: Bed height =50 cm,
and 1 F.C.V. = 0.60 mL. ' L



