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Progress of Liquld Waste Disposal Studies

A series of exveriments was reported in LAMS-863
on the use of inert materlals and coagulants for removing
plutonium from waste solutions. It was stated that treate
ment consisting of chemlical coagulation, sedimentation and fil-
tration appeared to have attractive possibilities for reducing
the plutonium concentration in liquid laboratory wastes., It
was also stated that further study would be necessary to de-
termine the feaslbility of the process in the presence of
plutonium complexing agents.,

Contalned in this report are data from the foilowing
experiments:

1. Coagulation studies on Technical Area Waste.

2, Effect of fluorides on plutonium removal by

coagulation,
3. Study of citrates as a complicating factor,

Invegstigation of Coagulant Efficliencies

The primary purpose of these studies 1s directed to-
ward developing a method ol treating wastes from the Terhnical
Area, Thus, to obtain a more representative measure of various
coagulant efficlencles, a number of daily composite samples
collected from the Technlcal Area discharge were combined.
Analysls of the combined sample showed the followlng character=-
isticss

Plutonium concentration = 4500 Counts/Minute/Liter
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pH - 3.0
Total Solids - 650 ppm (46% Ash)
Acidity - 444 ppm as Ca0
The experiments performed on the combined sample

are briefly described in the following paragraphs.

Use of Ammonia and Ferric Chloride

Because the use of this combination of chemicals
might be expected to produce a minimum welght and volume of
sludge; their use in effecting a carrier precipitation was
investigated.

1500 ml samples of the combined wastes previously
described were treated with ferric chloride (20 ppm Feclzl
using armmonla to adjust the pH, Samples were stirred about
10 minutes and filtered through No. 2 Whatman fluted filter
paper, 1000 ml samples were taken for analyses., ‘Floc for-
mation in each case was slight. Thls treatment was investi-
gated wlth the pH at three different levels, At pH 5.3 the
residual plutonium in the filterad effluent was 1350 C/M/L.
At pH 8.3 and 9.5 1t was 63 and 61 C/M/L respectively., For
comparison, ammonia alone was added to adjust the pH to 9.3.
Flltered effluent from this treatment showed a residual of 80
C/M/L, The suspended solids in. the coagulafed mixtures varied
with the pH and ranged from 40 to 85 ppri. These data are

Presented in detail in Table I.
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Table I

Coagulation Studies on Combined Technical Area Composite

Waste Using Armonium Hydroxide and Ferric Chloride

Coag & Ad justed Pu Concentration Susp.Solids
Amount Alkalil pH in C/M/L after Coag.

Untreated Treated Tot., %Ash

Composite Ione NH 4 OH 9.5 4500 69 65 53.8
”echnical Area

20ppm  NH, OH 5¢3 4500 1350 40 25.0
FGC 13

20 ppm NH, OH 8.3 4500 63 83 50.6
FGC 13

20 ppm NH . OH 9.5 4500 61 85 62.4
FeCl, 4

, : The results obtained indicate fair plutonium removal
 ‘5F:~ ; at pH values of 8,3 and 9.5. The fact that substantially the
|  same results were obtailned using ammonia alone indicates that
 :,f]: ‘f"the sample itself must carry material which acts as a suitable

- carrier for Pu at pH values in the vicinity of 9.0. As compared
: ﬁ 1 to other precipitation processes investigated using the combined
Technical Area waste, this procedure was less effective for Pu
renoval., Since the primary objective is to secure a highly

effective removal of Pu, further investigatlion of this treatment

-# has been dropped. Also, as a secondary objective, this method
is not effective in removing fluorides from solution.

TUse of Lime and Ferric Chloride

Another series of experiments on the combined waste

was conducted using ferric chloride with lime as the alkall,

.
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The study procedure was similar to that described for the
ferrlc chloride-ammonia work,., In each case a heavy floc was
formed after only a few mlnutes stirring. At pH values of
a g3 6.1, 8,4 and 2.9 the plutonium residual in the filtered effluent
varied from 7 to 31 C/M/L. For comparative values in an experi-
0 T ment with lime alone, the plutonlum residual in the filtered
k effluent was 7 C/M/L., The suspended solids in the flocculated
mixture varled from 725 to 850 ppm. These data are presented
; in Tadble I1I,
? Table II
| Coagulation Sﬁudies on Combined Technical Area Composite

Waste Using Lime and Ferric Chloride

Material Coag & Adjusted Pu Concentration Susp, Solids
Tresated Amount Alkali pH ~in C/M/L After Coag,
: Untreated Treated Tot, %Ash
Mixed Composite None Lime Q.4 4500 6 - —
Technlical Area
Wastes 20 prm  Lime 6.1 4500 14 850 00.3
' F‘eCl5
20 prm  Lime 8.4 4500 31 725 87.4
FeCla
gqﬂpnm Lime 9.9 4500 7 885 87.8
LQ\J.L»)‘ -

Table II indicates that the treatment with ferric
chloride and lime followed by filtration effected uniformly
satisfactory reduction in the Pu content. Since lime alone
at pH 9.4 als> effected a very good Pu removal, the presence
of heavy metals or other "carrier" materlals in the waste is
again demonstrated. The amounts of precipitate produced were
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relatively high. But the fact that this treatment worked
well over a wide pH range more than offsets this disadvantage.
Also, lime is effective in removing excess fluorides from
solution.

Use of Lime and Alum

The same type of experiment was repeated using 43 ppm
of hydrated alum. Lime was used to adjust the pH of the several
samples studied. In each case a heavy floc was formed after |
only a few minutes stirring. At pH values of 4.2, 5,9, and 8.8
the plutonium residusl in the flltered effluent varied from 10
to 16 C/M/L, 1In one experiment at p{ 7.3 the plutonium residual
was 75 C/M/L. This higher count was probably due to poor fil-
tration or an error in the analysis, The suspended solids in
the flocculated mixture varied from 660 to 864 Ppme.

Table III
Coagulation Studies on Combined Technical Area Composite

Waste Using Lime and Alum

Material Coag.& Adjusted Pu Concentration Susp.Solids
Treated Amount Alkali pH in ¢/M/L after Coag.
. Untreated Treated Tot. %Ash
. Mixed Composite 43ppm Lime 4,2 4500 10 660 87.0
- Technical Area Hydr.
Wagtes Alum
43ppm Lime S5e9 4500 16 673 88,4
Hydr'.
Alum
43ppm  I.me 7.3 4500 75 844 88.0
Hydr.
Alum
43ppm Lime 8.8 4500 10 864 86.8

Hydro

Alum .
.
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It will be noted that the alum-lime treatment
as successful over & wide pH range. Sollds 1n the flocculated

f1xture did not differ significently from that produced by the

i{me-ferric chloride treatment,

Use of Sodium Hydroxide and Ferric Chloride

‘ The above experiment was repeated in the same manner
using 20 pmeeG]3asthecoagulant and sodium hydroxide as the
alkali. At pH values of 7.1 and 9.9 the filtered effluent
‘showed 10 C/M/L and 45 C/M/L of plutonium respectively. The
floc formed was not nearly as voluminous as when lime was used.
‘The’suspended golids in the mixed llquor was 68 ppm and 138 ppm

{‘respectively. These data are presented below in Table IV,

Table IV

Coagulation Studies on Combined Technical Area Composite

Waste Using Sodium Hydroxide and Ferric Chloride

Material Coag. & ‘ Adjusted Pu Concentration Susp.Solids

Treated Amount  Alkalil pH in C/M/L After Coag.
Untreated Treated Tot. %Ash

M;xeu Composite Z20ppm NaOH 7.0 4500 10 68 50
Téchnical Area  FeClgz

Wastes

20ppnm HaOll 9.9 4500 45 138 63.8

FeCls

It will be noted that the treatment with ferric chloride
and caustic soda resulted 1ﬁ satisfactory Pu removal and yielded
less solids than the treatuents using lime. In operation of a

treatment process caustic soda would also have the advantage
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Effect of Fluorides on Treatment

N Portions of the combined composite waste were forti-
fied with 500 and 1000 ppm of fluoride in the form of sodium
fluoride., ZSach sample was treated with lime and ferric chloride
at pH 7.7 and pH 10.5. The filtered effluents showed very low
lutonium counts. As could be expected the suspended sollids in

‘the mixed liquor was higher than without the fluoride, being 900

‘during the analytical procedure was evidence that a considerable

amount of fluoride remained throughout the treatment process.

It wlll ve noted also, that the increasse in suspended solids
:bserved is much less than would have resulsed with conplete
yfluoride removal as calclum fluoride. The failure of the pro-
_cess to give more complete removal of fluoride may be attributed
 to‘inadequate amounts of caleium lon to precipitate greater

amounts of the fluoride. One experiment was conducted using

‘ferric chloride and ammonia at pH 9.5 on the fluoride forti-
fied waste, The plutonium concentration in the filtered ef-
 fluent was 125‘C/M/L. A smaller amount of floc was formed
and the suspended solids in the mixed liquor was 250 ppm.
The results are shown in Table V,

It was evident from the above experiments that almost

any flocculation was efficient in removing plutonium from this

combined composite waste., To determine‘which flocculant was

37, gy, Clireo Lo
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Table V
Coagulation Studies on Combined Technical Area Composite

Waste Fortified with Fluorides

Material Coage& Adjusted Pu Concentration Susp.Solids
Treated Amount Alkalil pH in C/M/L After Coag.

Untreated Treated Tot. ®»Ash

Wastes plus 1000
ppm Fluoride

Vixed Composite 10ppm Lime 7.7 4500 30 870 89
Technical Area  FeClgz

Wastes plus 500

ppm Fluoride

Mixed Composite 10ppm Lime 10,7 4500 13 1140 87
Technical Area FeClz

Wastes plus 500

ppm Fluoride

Mixed Composite 1O0ppm Lime 749 4500 34 042 8945
Technical Area FeClS

Wastes plus 1000

Fluorlde

Mixed Composite 10ppm Lime 10.3 4500 14 1075 88,3
Technical Area F'eCl5

Wastes plus 1000

ppm Fluoride

Mixed Composite 20ppm NH4OH 9.5 4500 125 249 79.1
Technical Ares FeCl3

better, as well as the effective agent In tne rémoval of
plutonium, several experiments were run on distilled water
spiked with about 67,000 C/M/L of plutonium. As was expected
the formation of floc in distilled water was very difficult
and in most cases non-existent. From the lim?ted number of
experiments conducted it can be concluded that a very definite

floc formation is necessary before appreciable amounts of

-
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sodium
of lime over/hydroxide. For comparative purposes, sodium hy-

,droxide alone was used without any coagulant in one experiment
 f§£ pH 11.5. Since there was no floc formation a filter aid was
"1‘;dded before filtration. No reduction of plutonium concentra-
ﬁion was found in the flltered effluent. In other cases where
o o anpreciable floc was formed and filter aids were used no

. #ppreciable reductions of plutonium concentratidn were noted in
k  £he filtered effluent.

H Some of the above experiments were repeated in tap
Jﬁater with ground tufa added for turbidity. Floec formations
;%ere much better, resulting in significantly better plutonium
 émova1s- However higher pH values were needed for treating
~$ap water and distilled water solutions than for treating the
”echnical area wastes.

Seirection of Flocculant

Time does not permit the complete investigation of
fall of the factors involved in floceulation nor does it permit
ffthe Investigation of all of the coagulants availabls. On the
flﬁasis of the results from the limited amount of preceding work
1t was decided to limit the remalnder of the work to an investie

gation of ferric chloride and line. Ferric chloride was chosen

1

!
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because 1t appeared to give a heavier, more rapidly settling

floc than the alum, Lime was chosen because 1t appeared to
assist in floc formation as well as removal of fluorides,
Since fluoride removal 13 necessary for protection of well
water supplies in this area, it 1s planned to insure complete
precipitation by the addition of more calcium in the form of
calcium chloride. These two coagulants, it will be noted,
give the largest amount of sludge but, generally, the best
removal of plutonium. The large amount of sludge is a dls-
advantage. Some thought was givén to a two stage treatment

by removing the Pu with iron end either sodium hydroxide or

~ ammonia followed with lime and calcium chlorlde for fluoride
removal., However, since calcium fluoride 1s a very good carrier
for the plutonium, the second stage treatment would result in
a large amount of sludge containing a smaller, but significant
amount of plutonium,

It should be emphasized that the selectlon of ferric
chloride and lime as the chemicals to be investigated for treat-
ment of Technlcal Area wastes was not based on any outstanding
qualities or performance iﬁ'plutonium removal., The deciding
factor was the need to treat the waste for fluoride removal as
well as to remove 1its plutonium content. With an adequate supply
of calcium lon present, it would appear possible to simultanecusly
reduce both the plutonium content and the fluorlde content of the

waste to satisfactory levels in one relatively simple treatment
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GeoonotelEe s Q C Zr \5‘0 a?\{ -
w O 4. m‘wnoﬂ AT Més#éj
vate &AL TN




gt

- 12 - -

pfocess. This possibility 1s most attractive and indicated
the further investigation of treating Technical Area wastes

with ferric chloride and linme,

Treatment of Technical Area Wastes wilth Lime and .

Ferric Chlorlde

Com@osite samples of Technical Area wastes ﬁéfé
;ollected auring the working hours on eleven different days,
ohé;sample was composited of the overnight flow feor February
17=18, a5d~0ne sanmple was collected representing the weekend
flow for February 11-14, A sample of the previously described
combined Technical Area wastes was included in this:experiment.

The mechanics of the experiment included the addition
of 20 ppm of iron (ferric chloride) to act as the coagulant,
then adjusting the pE to about 9.5 with lime. The plutonium
concentrations in the uﬂgyaated samples varied from 118 C/M/L to
5350 C/M/L. After the lime and ferric chloride treatment, the
concentration remaining In the filtered effluent varied from a
minimum of 2 C/M/L to a maximum of 37 C/M/L,

There is always a possibility that these wastes will
contain a much higher concentration of plutonlum than was present
In the gamples tested. Accordingly, each of the above samples
was spiked with 63,000 C/1/L of plutonium and the coagulation
procedure was repeated. The results were, in the main, satis-
factory.' One-half of the results obtained were less than 100
C/¥/L. The overnight and weekend samples were the least amenable

CLASSIFICATI N CANTELED (OR CHANGED) TOW

Y AUTHOWIY OF 05’4’5\4'9255’......
OSHION £ ' 5




T '

These samples were treated again with

Si ¢ M/L respectively.

e e ot e e e

The above work indicates that serial coagulation may be

iéss‘than 70 C/M/L in the final effluent, /Ao

\Vl [ A0 . .
o It was pointed out in LAMS-863 thiat, when working

- 1

~With spiked distilled water, 1t was possible to reduce the /
plutonium concentration from 100,000 C/M/L to 125 C/M/L with |

'only 20 ppm of Fe and lime., In distilled water the amount of ?ﬁ?&»
\\

Hfloc was, comparatively, very samall, This work has been re- \

1

Vpeated with essentially the same results, It is not understood,E

Hat present, why the results on weekend and overnight samples ,

(which contain very little dissolved solids) should have been /

/

80 poor, -

Table VIVszﬁs thekcharacteristics of these wastes
-and the results of the treatment with lime and ferric chloride,
| The data contained in Table VI show the following
Interesting obhservations:

1. The average of suspended solids of the flocculated
mixtures (372 ppm) is about 257 of the averame of total

solids (1295 ppm) contained in the untreated waste. This indi-

cates that coagulation may produce less_solids than would an
CUASSIFIC A 173 CANTELLED {OR CHANGED) YO 4&
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evaporation process for these wastes. It will be noted that
the total solids of the untreated waste was 8184 ppm and 5094
ppm on February 4 and 14, respectively. The corresponding suse
pended solids in the flocculated mixtures was 247 ppm and 485
ppme

2, The data show an average of 20.5 gallons of wet
gludge produced by coagulation per 1000 gallons of waste, re-
presenting about 3,00 pounds of dry solids per 1000 gallons of
waste, This 1s an overall reduction from 8330 pounds of waste
liguid to 3.09 pounds of dry radioactive solids.

‘ 3. The fluoride content 1s ex zcessively high from a
public health standpoint to permit discharge into s receiving
stream or into the ground. j%dequate 1ime treatment will pre-
éipitate the flu-eldes fronm solution and may ald in removing
the plutoniume.

4, During the working hours the pH characteristies
are predominately in the 2.0 to 4,0 range, whereas the night and
weskend flows are in the normal range of the water supply 7.8 to
8.3, The avorage acldity for the waste in this study was 228 ppm
in terms of CaO. As expected the'acidity was very low during
the night and weekend flows.

Citrates as a Complicating Froblem
Citrates are used in may ways at Los Alamos.
1. The laundry uses up to 7 pounds per day in cloan-

ing out tubs and vats. It is estimated that 17,000 gallons per
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day of waste Originate from this source. On this basis, a
dally composite sample should show approximately 50 ppm of
citrate. Spot discharges would bhe pfedicted to show a much
higher figure.

2. In the DP West area 30 pounds of cltric acid and
20 pounds of sodium cltrate are consumed weekly. These materlals
are used in the preparation of decontaminating solutions and find
their way into the wastes from the area. It 1ls estimated that
these wastes might show 200 ppm of citrates.

Citrates are used because they are an excellent solvent
snd complexing aszsent for nlutonium. Accordingly, it was anti-
cipated that in wastes contalning citrates, difficultles might
e encountered with otherwise satisfactory nlutonium removal
processes.

To Investirate this possibility, 100 »pm of citrie.
acld was added to four samples of the Technical Arean wagstese

The ferrlc chloride-lime precipitation process was then apprlied

to these samples. ZSither no precipitate, or a highly unsatisfactory

precipitate resulted. lext, difficulties were encountered in
filtration. It was found nascessary to refilter the liguid through
the same paper several times in order to secure a clear filtrates
Finally, as shown by the results given in Table VII, the removal

of plutonium was very poor.

CLASSIFICATION CANCELLED (OR CHANGED) Tcgéé11@éaﬁ?cwxjié—*“g1
BY AUTHERITY OF L2 L~ gﬁt34a2§$ .............




- 17 - '

TARLE VII

Removal of Pu from Tech Wastes (FeClB - Lime treatment) with

100 ppm Citric Acid Added

Date Sampled Initial ~u Pu After Treatment
C /i /L c/r/L
2=15-119 2400 1050
2-16-49 £50 1L60
2=17=149 1100 1050
2=18-19 2030 1320

Removal of citrates from distilled water and/or tap
water was studied by various procedures. For tne most part
these data are not too satisfactory. Filter aids were reguired,
complicating the question of which arent was responsible for
any removal of plutenium noted. In ceneral, extreme difficulty
was encountered in the production of floc using elther ferric
éhloride or alum in the presence of cltrate. This may be

attributed to the complexine sction of the cltrate which elther

partially or comnletely held the coagulating metal lon In solution.

On this bhasis, 1t seemed anparent that 1if plutonium
were to be removed frox a warfte contalnine apnreclable gquantities
of cltrate, it would be neceasary %o elther remove or destiroy

1t ) » . _a
carrier" which would function in the

the citrate, or select a
presence c¢f ciltrate.
The removal of citrate seems a very poor posslibllity.

It forms no common highlv insoluble salts Its soclubllity In

wat 2o g rrealt :nd 1t coumplexes wit wany T 3
ater 1s so great, and 1t cowplexeS with so many metallic ions,
1. A g N e T e $ oy wmef A 0 A 3
that removal by exirvactlos with an orjanic solvent does nov
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to be a likely vrocesse.

The destruction of the materlal avwpears to be a more
practical step. Citrates are readlly oxidized or simthesized
into cell structure by micro-orranisms. They can also be oxi-
~dized by cold preumancanate or by permanganate and hromine in
acid solution.

Zxperimental Study of Citrate Removal by Chenmical

Oxidation

Preliminary attempts were made to oxldize cltrates. with
chlorine. As gauged by persistance of th gbility to hold iron
in solution, little or no citrate oxidation was effecteds The
chlorine oxidation was tried at laboratory temperature over a
wide pH ranre with no apparent success.

Oxidation by perizanganate was studiaed next. In a low
pH ranpge with small amounts of ﬁn504 added as a cabtalyst, it
was immediately apparent that the permanganate was attacked.
Manganese dloxide was obviously a product of the oxidatione.
Further the iron sequestering ability of the solutlon was rone.
The possibility of permancanate oxicdation with or without carriler
piacipitation was accordingly investirated. The technique” used
was as follows: 101,000 C/M of Pu were added to 1500 ml of
tap water. The permanganate and coagulant to be used were then
added. Suifuric acid was next added to adjust the pi to the
desired level and the mixture stirred for a period of about
1 hour. Lime slurry was then afled to adjust the pI of the
mixture to the level desired for coagulations The solutlion was
CLASTIITATION CATTLUET (DR CHANGEDR) TO, M&;ﬁoa.‘./_‘,@
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stirred, settled, filtored through a fluted paper angd
analyzed for plutoniunm. esults and conditlons of this
experinent are reported ir Table VIIT.

The type of processing required by the treatiment with
14

»

permanganate in acid solutlon followsd by precipitation in alkaline

solution is nct too desir ahlas. [lowever, there is definite in-

dication that the method should work. Further study of this

method is indicated, especially 1f other less comnlicated
methods do not prove satisfactory. Hvaluation of the pH range
in which the method will function is especlally indicated. It
may be noted that Table VIII indicates that the iron functi oned
satisfactorily in connecsion with permancanate oxidation, that
the alum was much less efficient, and finally that the preci-
pitated manganese dioxide alone apoarently did a very poor job
of carrying the Pu downe.

The use of calcium fluoride as a carrier in the

Presence of citrate has been investipated. 200 prm of ciltrate

were added to tap water. Variasble amounts of sodium fluoride

were then added to different portions of the solution. Calciunm
chloride i.. guantity roughly equivalent to the fluorlde was
added concurrently, 20 pom of FeCl3 were then added. Cglcium
Chydro <ide slurry was used to brinc the »II up to 9.5 and the
nixture stirred rently. for a»proxirately 30 ninutes.

Results of this series of hests are shown Iin Table
It is a»rarent that as & nlatoniw carrier in the nresence
calclum Tluoride shows some promise. Vowever
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Vaterial Treated KMnO,
1500 ml tap water, 0.82g
101,000 C/U of Pu,
20 FeCly, 250npm
scid, 2 ml 200
1500 ml tap water, C.02¢
107,000 C/¥ of Pu,
13 oom A&y(SOu)3
1500 o tap water, 0.82g

1,000 C/i7 of Pu,
npm Citric acid,
3 20% 11,50

’ ’ 270
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Removal of Plutonium in the Presence of Citrate by KMn

and Filtration

pH of
Time of pH of Coagu- Coag-
Stirring Oxidation Alkali lation ulant
1.5 hrs. 263 Calln)s 9.9 Fe013
1.5 hrse. 2.2 calom), 9.5 AlL,(SO
1.5 hrs. 2.0 Ca(0H),, 9.5 nene

DCLy =g A8

oF 20

..... L A -

&

04 Okidétion, followed by Coagulation

Res Pu

¢c/¥/L

Catalyst

2 @rops 50
200% MnSO&
1
0
O
e do 6)730 §
do 28,900
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the precipitates thained settled very poorly and the super-
natants were left turbid. Filtration was slow and difficult.
Several nasses through one fluted filter paver were required in
order %o secure a clear filtrate. It is vossible that calcium
fluoride might be a satisfactory carrier. However, vnractlcal
~difficulties in connectlion with i1ts use are indlcated to be
~very considerable. Accordingly, the further investiration of
caleiun fluoride as a plutonium carrier in the presence of
k citrate is being held in abeyance.

| TARLE IX

Removal of Pu added to Tap Water (62,000 C/1/L)Using a Calec

|

uIn
Fluoride Carrier (1/2 hour stirring, filtration through paper

in all cases)

: Chemicals Added Residual Pu
Trial No.  FeClj gl CaCl, Lime c/u/L

1 20 ppm 50 50 to pil $.8 26,700

2 20 »pnm 100 100 to ptlo.l 8,850

3 20 prom 200 200 to pH1l0.2 2,550

u 20 pom 100 1.00 to »Iil10.1 250

An glternatlve carrler contemnlated is tribasic

aleiwn phosphate. Only one check of this material to be
described later, has been undertaken. The nwmber of carriers

hich might be investipated is almost unlimited. However, from
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the possible use of 2 number of metals such as lead, bismuth

tin, titaniws and wolyhdentim. These metals preswnably would

be tested as carriers in the form of the precipitate resulting
from alkaline hydrolysis.

Destruction of Citrates by Biolorsical Apents
Biological oxidation has shown some indications that
it may prove adequate as a citrate removal process. Some very
good activated sludges have been produced and maintained in

the laboratory using citric acid as the principal organic food.
Specific tests, to be described later, have indicated some pre-
liminary promise that biological oxidation may prove adequate
for citrate removal, either as 2 treatment or as a preliminary

citrate reduction step applied hefore chemical precipitation

'y

The poasibilities of anaercblc destruction should also he in-~

-vestirated,

Investiration of DP West Wastes
A number of preliminary investipations were carrisd
out on samples or prepared solutions into which citrate was
introduced. However, it was deemed that more value would be
obtained from worl: with sbme of the actually occurring citrate
'earing wastes. Accordingly, steps were taken to secure waste
fﬁamples from the DP West Area.
The first sample secured was taken February 23, and
onsisted of a series of small grab portions composlited over
A'IS minute period. This sample contained large anounts of
ynthetic detergent. On the hasis of subsequent behavior and

haracteristics, the presence of consliderable gquantities of
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citrates was inferred.
A briefl swumary of some of the characteristics and
behavior of thls waste 1s given below.

I. Appearance and superficial examingtion: Waste
was an opalescent cloudy solutlion with 1little suspended matter.
It was obviously heavily laden with a synthetic detergent.
(Suds formed on slight agitation and persisted in acid or

limed solutione)
II. Analytlcal Values

pH - 703 BeOueDe - 230 pPprm
Total solids - 828 ppm; Ash 30.6%
Pu - 22,000 C/1/L

IITI. Results of Several Pu Removal Procedures.

(1) FeCl, and lime. o formation of floc observed
up té pli 9.5 Analysis not attempted.

(2) 2000 ppm of activated carbon added, stirred
for 3 1/2 hours, filtered. Residual plutonium
concentration was 2340 C/N/L.

(3) Chlorination (600 ppm) for 1 hr. contact period.
100 ppm FeClB plus lime slurry. Ko floe or ppt.
formed. 300-”ppm NaF and CaClo, 50 ppm alum,
pH adjusted to 9.5 with lime. Residual plutonium
concentration in filtered effluent was 2000 C/¥/L.

(4) 2/3 grams per liter Kin(y, 20 ppm FeCl,, HoSO,
added to bring pH down to 2.5. Stirred fop 1-1/2
hrs. Lime slurry added to raise pH to 9.5,
settled and filtered. Resldual plutonium con-
centration was 28 C/M/L.

(5) 200 ppm of PO, added as Na3P0,. A small amount
of lime added to raise pi %o 0.0. Solution was
stirred 30 minutes and filtered through papers
Residual plutonium concentration was 1550 C/M/L.

() 1 1iters of sample was added to 1 liter of
elitrate specialized activated sludge and
aerated for 2L hours. The activated sludge was
allowed %to settle from the mixture. One portlon
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of the supernatant was filtered and analyzed
for plutonium. The residual plutonlum con-
ﬁeutration was 1090 C/¥/L. A second portion
supernatant was fioceulated with 20 ppm FeCl
and lime at pH 9.5. The residual plutonium

concentration was 647 C/1/Ls

In order to prevent misunderstanding of the relative value

of the several treatments tried some comments appear to be in

brder-
(1) The precipitates resulting 1in steps 3 and

5 were extremely difflcult to filter. In terms of plant
operation such preciplitates would be almost unmanageable.

(2) The fact that the waste was treated wilth
sctivated sludre does not mean that an actlvated sludge process
ould be contemplated in connection with such a waste. The
tendency of the waste to form large anounts of fogm on aeration
would preclude such a possibility. The sludge treatment was
undertaken to getl an indéx of the sort of results which might
e‘obtained by the use of trickling filterse. No attempt was
nade to remedy possible lack of nutritional clements in the
aste. In spite of this fact a very conslderable reduction

n citrates must have occurred, as evidenced by the “act that
'‘ter the blological treatment a good floc was readily obtalned
‘ihg iron and lime.

This group of citrate studles has represented only
préliminary exploratory worke Further work is In progress.
lines of .attack indicated for the immediate future are:

(1) PFurther study of the characteristics of

West wastpes.

o~

P

Further study of biological oxidation
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applied to this waste.

{3) Further study of citrate oxidation by
;permangan ate.

| (1) Continued search for a carrier which will

remove Pu satlsfactorily in the presence of cltrates.
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