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ADSTRACT

The use of dilute acid f£luoride solution as
a cvclic wash for ithe nrevention of silica con-
tamination in anion excimnge resins is described.
A cyclic waslh emnloying 0.5 molar sulrhuric dcid
and 0,05 molar ammonium biflvoride was Lfound 1
he adequate in »reventing the accumulation of
more than one »ner cent of silica on & resin over
& wneriod of 13 cycles,

I8 RODUCTION,

Lo

Acid leaching of some uranium ores may yield liquors
containing silice, Such silice readily nrecinitates in tthe
anion-exchange resin bed used o adéorb the uranium, The
siliceous deposit accumulates in.and around +%i:e resin beads, &nd
caninot he comnletely removed nhysically by bac.washing the resin
bed, In time, the accumulated silica affccts the resin
efficiency, by slowing down the bead-diffusion-rate of the
adsorbing ions, and may even seriously obstruct liquor flow,

Provious successful use in these laboratories of acid
‘ammonium fluoride solutions to nrevent tiie accumulation of
nrecipitated titania on anionic resing, led to the »resent
analogous arnlication,

Pxperimente in which silica-contaminated resins were
batch~-washed with acid fluoride solutions have shovm that, if
time is allowed for equilibrium conditions to be achieved, dilute
solutions can remove the silica with almost theoretical cffici-
ency with res—ect to the fluorine content of tlic wacsh, It
might thus be cconomically wossible to »nrovent silica accumula-
tion in a rcsin bed by wasihing an onerating column each cycle
7ith such a solution,

This proceduré was investvizated both in the laboraiory

and on small w»ilotv scole,
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In the 1aboratory, resins receiving various acid
fluoride wasices on cycle were compared with conirol resins
receiving the usval acidified wator wash,

for the pilof scale work only onc acid fluoride wash
solution was cmployed &nd tie resin from this trecitment was
comnpared with & control resin receiving the normzl washing with

ccidificd water,
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2.1 - Acidgfluorido i)

;

The various acid fluoride weshes uscd wore made from
n=lyiical reagent grode sulnhuric acid, tcecimical grade
ammonivm bifluoridec, and ti»-water, The ammonium bifluoride
contained 66 wercent fluorine and 2 ncrcent silice.

2,2 = Zchanse Resin

his was fresh "Deacidite I¥" anion exchannse resin,
screcned to eliminate minuvs 30 mesi matericl,

} A\*C__.Lou.L ¥oMal :L".I..-Hu AND BIUIDMIT

3.1 - Adsormiion iicuors

_Actual gulnhuric acid leacir liduors were usoed, . Thesc
varied somewhat in urenium and silice content, The liquors
used in the three runs rcnortcd containud the following

conce atratlon of urenium and goilica,

Licuor
U308 5i0n
Dun, Ko, 5::/ 1 o/l
1 (0.8 1.4
. (1o7 197 '
2 : 51.0 3.0
2.4 2.9
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3.2 - Flucnt

The eluent was molar sodium chloride solution,

acidificd with sulnhuric acid to =% 1,4,
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3.3 = dash (other thon gcid-Tfluoride

o VPO

Tash used for the control resins after adsorption and
again aitver elution, and for tirz test resins after adsorn-
tion, was water acidified with sulphuric acid to pk 2,
3.4 - Fuisment

The cyclic opnerations of the resin columns werc con-
trolicd hy a two channcl resin life test unit. Thé
orneration of a similar unit is described by Audric, 3ryant,
and Long (1),

The amuratus automa?ically sunnlies four senmarate
solutions in scqucence to each of two semarate colurmns, tihe
sequence being ropeated for as lonz as the rescrvoirs hold
suppnlics of the solutions, The volume of exch solution
supnlicd in one sequence is nre-set, and cdntrols el

operation of thce succecding valve, The sequence for

©

n

ion exchange column, viz:

(1) Adsorntion
(2) Hash

(3) Slution
(4) ‘Tash

ig thus oncrated automatically{’

Columns for thig uvinit were made of transparent, rigid,
nlastic tubing, 0.5 inch internnl diameter and 6 inches in
length, The resin bed was sunﬂdrted on a pgrforated |
porcelain disc, below which was a gloss column-basc tanered
to conncect to o capillary tube outlel, The column and
base were connceted by a sleeve of flexible »lastic tube
with the porcelain disc held in position between them,

ibch set of valves was connocted to the res~ective
column through & four-way slass distributor nicce, soaled
into thac column top throunsh & rubber stommoen, The liquors
from the reservoirs above thie valves werc sinhoncd through
the annropriate open valve and through the column, the
siphon circuit beiny sealed from reservoir to column outlet,

1y

“he capilliary outlet of the column in conjunction with



adjustablc constant-h
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ocd-devices

he flow-rate of liquor,

in the reservoirs

4.

con-

hree runs were carried out with diffecrent acid

fluoride washes,
cuaarged witi: 10 ml, of fresh

depthe of 3 inches,

to the reswncective channcls & and
Column A was in cach

tie acid fluoride wasi, whilst Column 3 was

ing an equivalent volume

e reservoir and

wash were of nlastic matorial, ond thc narticular zlass

involved, and the glass adantor 1oading from valve to column,
were coated with "Bostikotce™, The acid fluoride wash thus did
not contact ony glass until it had nasgsed througsh tiic rosin,

he flow-rate Lor cach column was adjusted to apnroxi-

tely 1,6 ml, »nor minutc for adsorption (2,5 minutes retontion

time); 1 ml, wnor minute for clution (4 minvics rotention time)g
and 3 ml, ner minute for all wasiies (1,3 minutes retcntion
time),

Iheh of thie three runs s continucd for 30 commlcte
cvcles, Deotedls of e cycles in each particular case are given

in Table 1,

Tor cachn run the

of wash with
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sunnly ling for

scttled ro
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sin,

TWo columng were sach

giving bed

sin tosw

]

The columns were marked 4 and 3, according
cquinment,

the tost column, receiving

e control receiv-

tho

ccidificd water

acid fluoride

valve

Adsorntion  iash Fution Wash
Runs Nos, 1 and 2
Channel 4 750 ml, 3C ml, 220 ml, * 50 ml,
Channel 3 750 ml, 30 mi, 220 ml, 50 ml,
Run No, 3
Chonnel A 758 ml . 30 mi. 220 ml.. * 20 ml,
Channel B 75C ml., 30 ml.. 220 ml,. 20 ml,

* Acid fluoridc wash,
vater

S SNPRP [PV

acidified with

Othor wasies wore with
2304 to it 2,0,

PSSP NPT SRPTI I WP TP TSP
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The time for a complcote cycle was amwmroximateliy 12
hours, The comnosition of +the acid fluoride washes uscd in

these runs is showvn in fable 2,

T Sulairic Acid T Ammonium Sifiuoride
Run, No, Normolity, Molarity.

1 0,05
0.5 0,025
0,5 0,075

Caam PSP N 0 — - T e B v Y S0 RNTSIPUP S OP SR TN e ST P

1
2
3

At the comnletion of 30 cycles, immediatcly aftor the
noot-clution wash, the resin clarges were removed Lrom the
columns, The resin was washod-froe of such solid imnuritics
&g could be removed by stirring in o heaxor of wator, allowing

the resin to scitle, and decanting tac water and suspended

negser, The resin was thon £iltcred, dried at 110°C and

20 silice content of the resin somples obtained from

1

L above treatment is shown in dable 3,

DAY ™
.L‘A"L.;.).L‘ L 3 °

[T S Y

—a [P, PR .

Aun No,  Lest fNesin A Control Regin 3

2% 3100 3,8% Si0?
0.3 5.5
3.2 7.2

W -

3. PILOT 5Cals IHNVIASLICATION,

onis

6

a?

MAYDRIALS,

6,1 - Acid fluoride wash

Teclnical grede roagents were used to premarc a
solution 0,05 molar in ammoniun bifluoride and 0,5 molar
in sulphuric acid,’ |

As in the labormtory investigation the resin used

7as “Deacidite ¥T7 znion exchonge rosin,



6,

6,3 - Adsorption licuors

Two samples of a uranium ore were leached to provide
two leach licuor samnles, the commositions of which are

shown in Tabhle 4,

DATLE 4.

Tiauor Comnosition
U3 08 SiO') 504 N
571, g/l &/l 7
Samnle A 0.78 2,21 14,0 2,03

3B 2,77 2,21 13,8 -2,10

FLISFS )

Sample A wsas used for-the first seven cycles and

Sample 3 for the last six cycles.

7. SRQUIPMENL,

The resin columng were constructed from 3 inches
internal diameter polythenc tubes, with stainless steel and
nieces,.

The acid fluoride solution was vumned to the columns
through plastic tubing by means of a rubber lined numn,

The columns each contained 6,3 litres of wet settled
resin with a bed depth of 4.5 fect,

8,  JECTRIMAITAL PROCHDURT.

Following haclwash, one column was washed with 4 bed

volumes of the acid fluoride solutition at 190 ml, per minute or

aporoximately 0,85 gol., ver sq.ft, mer minute, The control
column reccecived 4 bed volumes of water wash, ™is nrocedure

was operated for a total of 13 cycles,

Samnles of the fluoride wash solution were assayed
for silica after cach cycle and the resin in cach column was
sampled and assayed for silica at the cnd of the run,

9,  RISULDS,

At the end of the run, the resin which had received
the fluoride wash in each cycle apncarcd to be very much cleancr

tean that in the control column,
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The silica contents of both resins at the end of the
run arc shoinn below, The resin samples were dried at 11.0°¢

end tiie silica content exvressed as a nercentage of the dry

resin,
Resin Samnle 5102 ner cent
Control 2.32
i"luoride washed 0,99

The silica content of the wasih solutions aficr each

cycle is shown in Table 5,

TASLE 5.

o e s a

Tflvoride Wash S1i0o in fluoride

JAdsorntion Yiguor . No, . Vash 2/1,

Sample A 1 0, 38
] I} -
i 3 1.04
" 4 0.78
" 5 0,71
" 6 0,86
i 7 0,87

Samnlc B 8 0.74
] 9 O.'?O
" 10 0,55
" 11 0.72
" 12 0,53
" 13 0,41

From the recults in Table 5 the total amount of silica removed
from the resin by the fluoride wash was 226 ¢, - Allowing for
the amroximation in assigning an avorage assay valuc to the
unknown sample (number 2) and an assumed .G, 0,3%44 for the dry
resin, this total silica is in rcasonable agrcement with the
amount of 202 g, calculatcd 2s beingz on the conirol resin,
Morcover the 226 grams of silico obtained from the test resin
was ramoved with apnroximetely 90 per cent efficicncy with
respect to the fluofide used, The theoretical quantity of
silica which could have been removed as SiFg= is 252 grams,

10, DISCUSSION,

.The rosults of the laboratory investigotion indicate
, (]

that & cyclic wash with five bed volumes of a solution 0.5

-



8.
molar in sulphuric acid and 0,05 moler in ammonium bifluoride
adequaiely prevented accumulation of silica\on the resin,

N

This is substantiated by the nilot scale results and
the procedurc anpears morc attractive than resin regeneration
by sodium hydroxide for the roason that the resin is maintained
in an acid circuit, thereby eliminating possible resin contam.-
ination by insoluble hydroxides, The use of the fluoride wasn
did not significantly increase ﬁho fluoridec contont of the
uranium products recovered from the cluates,

11, RIFERENCES.

(1) Audric, B,N.; Bryant, J.V.; and Long, I.V.D,
C.R.%./4%.107 D.S.I.R. Pnglend,
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