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Sample- U(VI) Avg. Std Si Avg.
Description pH 4 | Removal, % ; Removal, %

~

Std. Fe, ppm

. ‘ -
= .

.0 DION galig ‘SO‘a di vv.!‘

proximately _ |
' Filtered )
solutions (pH from 3.2 to 5.5) contaminated with ) Batch 1 34.36 23.13 97.83 1.81 No soil Il;lgtu-:! R-: h The synergy of Si and HA seems
: : \ . JO _ atches 4-
variety of radionuclides and dissolved metals. rhg bt Batehi2 L2 1L SR el o 661 Prepared the incre pﬂ- lJ

Batch 3
Batch 4 57.71 7.5 97.89 0.75 0.1-0.2
Batch 5 87.36 3.81 93.55 3.36 0.2-1.3

No soil

‘constituents of concern (COCs) associated with the F-
Area groundwater plume are trittum, uranium-238,
lodine-129, and strontium-90. The COCs in the H-Area
are tritium, strontium-90 and mercury. A pump-and-
treat water treatment unit was designed and built in
1997. Soon they switched to a re-injection system
using a carbonate base. However it has been shown
that alkaline carbon solutions can enhance the mobility
of uranium and reverse the effects of natural
adsorption.

tion .Wlth

Batch 6 78.1 1.34 No Si NA 0.2-0.6
Batch 7 0.1-0.3

Sample- U(VI) Avg. Std Si Avg.

Description pH 5 | Removal, % Removal, % Std. Fe, ppm

Batch 1/
Filtered

Batch 2
Batch 3 9.29 5.43 No Si NA No soil

88.66 0.39 79.19 2.27 0.01-0.02
81.16 3.70 83.37 0.09-0.11
86.05 2.47 No Si 0.19-0.24

81.88/92.80 | 1.98/0.76 94.09 0.92 No soil

29.65 19.55 62.76 No soil

pH values.

Batch 4
Batch 5
Batch 6

* The primary benefit of this study Is to

determine the most efficient means of
Batch 7 88.81 3.34 No Si 0.1 ; , b .
reducing U(VI) using In situ adsorption.
==
p AP IISS > Ol ave o T o - = * This research will aid in returning the ground
Oﬁgh Ko ' . Leplme the cark # ate base used B Description pH 6| Removal, % Sl Removal, % ote Fe, ppm : E 50 1 water SyStem to a natural pH while
- ‘&ouecrﬁe acidic nature of the contaminated ——y gl o attenuating U(VI).
sediments. - Filtered 82.19/98.8 | 3.44/0.05 |94.09/96.21/0.92/0.51| No soil Efficiency E 0
» Determine If there are any synergistic interactions — Batch 2 59.84 4.37 62.76 13.17 No soil o
between U(V|) ions, HA and Si: P Batch 3 55.72 11.79 No Si NA No soil = 20 - I i . %
_ _ _ _ > Batch 4 92.62 4.3 79.19 2.27 0.013 ﬁ =k a
—Study the influence of Humic Acid (HA) and Sionthe - Batch 5 92 10 528 83.37 5.58 0.66-0.84 0 . . . . . . . -
SorptiOn of U(V') onto F/H Area sediments. po— Batch 6 94.53 0.05 NO Si NA 0.82-1.05 1 2 3 4 2 5 7
Batch 7 99.08 0.3 No Si NA 0 Batch number
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.ﬂ_ AN = }Q‘,i' nr,. ace composition via *
E' é.ca,n PR qu' A cr 5Copy and energy-
~ dispersive-spectrometry (SEM-EDS).
« Test to determine the effect of silicate solutions on
the immobilization of U(VI).
* Perform experiments increasing the concentration
of HA In the presence of sediment to analyse for
efficiency of U(VI) adsorption.

ATRIX GENERAL PROCEDURES:
, tertiary and quaternary systems will be evaluated at each pH value between pH e Prepared colloidal silica stock solution at 2000 ppm in n

nce and absence of Humic Acid (HA) for the removal of U(VI) from the aqueous  (polypropylene) to be injected in batch 1, 2, 4, and 5.
Figure M-1: Acquired Soil
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e For batches 2, 3, 5, and 6, added Humic acid (HA) stock at 10 ppm.

® Prepared soil mixture by combining soil samples gathered from various
depths ranging from 60-105 ft.

Constituents
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si0, |HumicAcid| gagiments | Uranium Bt Initiative f i .
PH 4-6 (HA) : U(VI) Acid Base Water Total : : . : ent initiative 10r proviaing researc
3.5mM 1:20
Adjusted Set| | 10 ppm 0.5 ppm | 0.AIMHCL 0AMNaOH ~ H.0 | Volume ® Prepared a 60 gram solil mixture using 10 grams of each of the 6 soll depths. opportunities.
ml ml mg ml ml ml ml ml

e Samples 4, 5, 6 and 7 each contain 400 mg of a soll/solution ratio of 1:20.
e Amended test solutions with 0.5 ppm U(VI), using a 1000ppm standard.

e Adjusted pH using 0.1M HCI or 0.1M NaOH.

e Each sample was prepared In triplicate.

e Centrifuged and analyzed via KPA and ICP.
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BatchNo. 1| 2.24 el U U 17.75 20

Batch No.2| 2.24 2.00 bl Ll Ll 15.75 20

Batch No. 3 2.00 e L L 17.99 20

Batch No.4| 2.24 gL bl Lt Lt 17.75 20

Batch No.5| 2.24 2.00 gL uen VR VR 15.75 20
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Batch No. 6 2.00 OO el Ve Ve 17.99 20

Batch No. 7 400.00 0.01 Var. Var. 19.99 20
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r‘ﬁ lower results on U removal than Hmt lower
. pHlevels. |
.+ Attenuation of U(VI) via sediment sorption
Increases with pH.
« Sediment bearing samples with Si showed
higher U removal at lower pH.
 HA slightly reduced U adsorption at higher

P

»

-




