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Introduction

“Jﬁs'r ]

Armonium fluosilicats is now added to the process solutions in both bismuth
phosphate decontamination cyoles just prior to the reduction. The advsntage of
using fluosilicate is that it increases the decontemination of girsonium and co-
lunbium by the bismuth phosphate product precipitation step. This is presunably
acconplishod in purt at least by dissolving the "fines" of radiouctive columbic
oxide and szirconium phosphate that are not separated campletely by the by-product
centrifugetion and tend to carry partially with the product precipitate.

If an agent even more effoctive than fluocsilicate in improving decontamina-
tion in the product precipitation step wers found, its use would aid in more repid
decontemination and perhaps contribute to a shortening of the separations process.
This report desoriles the nearch for new sgents for this purpose snd campares their
of fectivemess with that of fluosiliscie aoid.

Summary and Conolusions

1. A large mmber of inorgenic and orpganic compounds were evaluated as solubili-
ring egents for colloidel fisslon, end their effectivenoss was compsred with
that of fluosilizic soid. Of those tested, only the metal fluo-casplexes
showed praunige. A comparison of those compounds is recorded im Table I, and
& disonesion ss %o their applicability followa:

a) Tho best agent unco—~ered from the stendpoint of effectiveness and availe-
bility is fluoboric meid (ODF4). As can be seen from the data in Table I,
its uge improves decontaminstion to & somewhat greater extent than does
fluosilicic scid. Fluoboric ecid is equivelent to fluosilicic eacid in
reducing product losess in the product precipitation step and the two are
identicel in their corrosion rates of 2512 Cb steel. Furthemore HBF,
does not form an insoluble sodium or potassium salt as does fluosiliois
ecid. This allows e little more flexibility in proscess changes. BEvelu-
stion in the Hot Semi-Torks msy be warranted.

b) Amoonium flustitsnate was inveatigated in some dotail deceuse of its po-
tential availability. This compound, though effective im improving decon-
taminetion, h1ad ths unforturate end unpredictable property of complexing
bimmuth, comoletely preventing the procipitation of the phosphate under
some coaditions and inhibiting the procipitation under all conditions.

¢) The use of fluamolybdic asid resulted in vory good decontamination, dbut ) 7
probably would znot be practical for plant use because of its relative
A ¢

1) Fluovanalic acid offered some improvement over fluosiliocic soid, but the
difficulty of proouring large amounts of vanadium compounde makes ita use
proaibi tive.

e) Fluouranic acid orCered some improvement in decontemination, while the use
of flucrziroconic acid resulted in decontamination inferior to the control.

2. The use of free !iFF in conjunction with fluosilicic acid resulted in decontamina- [
tion bettor then that obtained by the employment of flucsilicate alone. (Teble I)..
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3. The propertics of certain metal fluocomplexes made their evaluation impossible.
. These are recorded in Teble II.

4. A list of a numbter of agents evaluated that had little or no effect on decon~
temination improvement is recorded in Table III.

5. Several arents wore evaluated for the improvement of decontaminstion at the
extraction stsp Yy edding the compound to the UNH solution. Only oxelic acid
(Teble IV) has a bemefioial effect. The use of oxalic acid as a pre-reduction
agent; in the plant might be warranted.

Exparipental Details

Extractions wore made from 20% UNH (Semi-YWorks dissclved metal) fortified
with plant UNH (60 to 85 daye old matal) and with ¥ concentrations of fission
elaments supplied by apiking with inactive lsotopes. ith the exception of pre-
reduction, the sx“rsc=ions ware carried out as outlined in the H.E.U. October 5th
flowsheet. By-pruduct precipitations camprised bismuth phosphate only. Reduo-
tions and product pracipitetions wers made as outlined in the plant flowshest, end
the aolubiliging igont was added at the beginning of the reductiom. Gemerally
feirly lerfe extractions (2 to 3 litera) were made and the cycle carried through
the by-product on the same scalas. Aliquots of the oxidized effluent wers then em-
ploysd for ocmperative tasts.

The ssmple of flucboric acid was purchased from Pennsylvania Salt Co., had a
. density of 1.30, and esssyed approximately 307 IIBFy.

The ssmple of smonium {luctitenate was prepared from Ti0; Ly G. “» Sears im
the L.E.... laboratories.

Other fluo-derivativos were propared from gsuiteble compounds amd BF.
Fluotitanic acid inhibits ths precipltation of the bismuth phosphate produst
precipitate fran process solutiones Tids precipitetion is ectually prevented at
low comcentration: of phogphorio acid. This is illustrated by the following data.
0.06l HaTiFg Present

0.03. Fop 2.6 Bi; 1N [INOx
aspersture AbOVe “hioh LO

HzPOs Concentration Crystallizabtion Goours
o6 s5°¢
0.8 60°%
1.0 65-70°C

Even though oryatallization is initiated at the temperatures imdicated, sevaral
hours sging &t roca “ewperature are required for complete precipitation to ccour.
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osilicate with Respect To
Precipitetiom Step

Decontsmination Decontamination Decontunipation Factor
Factor Factor © For
For Btep For Cycle Cycle Plus Extraction
4,8 17.1 m
9 34.2 222
27.3 104 682
8.7 32.9 220
¢ Kodd (1) L ollot 43 251
% » . .
8 28.8 182
12.4 58.6 387
42.1 202 1320
o
o 2.6
5 ¢ 6.5
8.9
,.M....m_ $.4
(fag JpT4F, 39.0
o. v Aﬁﬂﬂvmuaﬁm 70:8
¥ono (Control) ) 19.2
«Ob¥ ﬁghgﬁ 8.4 £0.8
+05% Fluosolybdic acid B4.4 407
05N Fluoyanasid acid - ® 37 178
#0854 F 3.2 1504
+08M . 21.8 105
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geato«r Fluo Compounds ihose Properties
' Prohibit Their Usa

-%1;. Taated ,emnot Bo Jised

o wOSM ?luwvlmﬂvic }.cild.:'- At nm under flowshaot eond&tim:

VB2 Fluctungstis Asidlfiydralives under flowsheet conditions
} OB $tennic fluorsde [Bydrolizes upder flowsheet conditions
1 <068 Flasthoric acid |{Too inssluble

| -0 Fluoplumbic Asid [Too imsoluble

Table 17X e

. . Agents Tested with Littls or No Effect on
. peaShtemination 4n the Produst Precipitation Step

~ Decoptaminetion | Desontamination

- iy .
TR e e

. ° Factor Factor .
For Sta;?i ® For Q(;le
Gl ®40.50
6.6 44.8
N 1 es
3 ° | 2.1 6.7
2.88 Be2
b 76 22.6
2.5 L 16.7
zag Q® | 183
3 20.4
BENY 3.5 22.0
1 o.e:m Ii:t 4.8 30.2
- 0.08M ‘Trishloracetic acid 3,0 18.9
0.01 Trichloracetic soid 3.0 ‘18.9
D08 Spdium S-pitro 6-chloro toluene sulfanste 3.2 20.4
0.08K (NH)aSiFg (Control) . 12.9 87,8
| Rome (Coptrel) @ | el 2 g
| 0,01 BI0g . 8.8 2645
0.06 Pioris asid (not oompletely acluble); 2.2 4.7
0.056) Axmenium ¥hnadate 4,5 30.2
O-08 Sulfamic 3id 8.2 373
Q.08 (m;gzsws + .0 01 10 67
0.081 (Wilg)28iFg (Comtrol) 14.8 99

* Overall ganme decontamination for by-product without scavengau.md product
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Teble IV

_ Canplexing Agemts is UNH Product Extraction

Added Agent o Docontanination Fastor
None (Control; : 6.2

0.031 Oxslic acdd. 12

0.084 Tartaric acid 4.2

0,08 BF 5.4

I S

None (Control) 7.1
0.1 Furfural , 8.9
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