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Progress of Liquild Waste Disposal Studies

The results of three experiments studying the use

of sctivated sludges for removing plutonium from liguid wastes,

presented in LAVS-823 and LANS-833 have indicated that actlvated

sludres will remove from 90 to 95 per cent of the radioactive
material from waste solutlons., Also, in LANS-833, 1t was re-

ported that rreliminary experiments with welghting materials

for activated sludges indicated ability of inert substances

to remove rlutonium from liguids,

Trhis report containa results of continuation of the
above work as follows:
1., A fourtn experiment desigried to obtain relative
effectiveness of different types of activated sludgea in re-
moving pilutonium from liquids and to simulate operation of s
three-stage blological treatment clant.

2o Zxpanslon of studies of the relative effectiveness

of inert materlals in removing plutonium from liquids,

Exreriment 4 on activated sludges

On the basis of plutonium removal efficlilencies that
could be expected by the use of activated sludges (90 to 95%)
1t was evident that two, anq perhaps three, stages of blological
treatnent wonld he necessary for producing a final effluent con-

taining less than 70 counts rer ninute per liter of the radio=-

cactive materlal, DLikewise, 1n operation of a multistapge pro-

cess, tne amouuant of plutoniurm concenstrate d in the sludges and
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effluents would decrease from a raximam in the first stage to

3

:a?minimum in the final stape of treatment, Approximating
these conditions, a three-stage bottle experiment was conducted
for a period of three weels,

. Description of Hxperiment:

The experiment was conducted in 5-gallon carboys
with a total volume of 16 liters of material, Air was iIntro-
duced through a carborundum ball with just enough volume to

maintain the sludees in suspensilon insuring thorough mixing

i

el

of the sludge particles in the liguid. Three different sludges

1§

e

were studled in parallel, The types of sludge selected were:
a. Activated sludge developed using 150 ml of
screened primsry solids as the daily nutrlent, ('Ine sewage
solids contained 505 ash and 50% volatile matter).
h, Synthetic activated sludge malnteined with a deily
feed containing:
1 gram glucose (On the 11lth day (12 January) the
rlucose was increased teo 1,25 grams
per fesd.)

0,5 gram phenol {Phenol was introduced to re-

natans.,)
ey
0,025 gram ammoniwt sulfate.
0,025 gram dlpobassium phosphate.
2 ml camed milk
c., Synthetic activated sludge naintained on formila

as above and weighted with 1000 ppm of finely ground tufa
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ufa, a volcanic ash avsailable

ort to increase the

)--4)J

The same dally procedure was followed for sach sludge

-
»

oughout the experiment

1. Stopped amesratlion at 0:3C A" and allowed sludge %o

setﬁlé for % hour.

2. TGO liters of sumernsatant witndrawn for analyses,
(22 hour sample).

3., Feed and plutonlium splke added.

. 4, Tap water added tc make up volume of mixture to
lSkliters.

o 5, Mixture aerated uptil 2:00 PU at which time sludpe
‘wés‘allowed to settle & houra

8, Two l1liters of sursrnatant wiﬁhdrawn for analvses,.
ﬁthour sample)

7. Aeration until 8:30 AN the following day.

The five hour samples, step (6), were not taken on
weekends.

Dnratior of the experiment was three weeks, each weelk
?gﬁresenting s different cycle, or stage, of treatment. The
Oﬁly variatlion in the procedure throughout the three cycles was
Vﬁ&é‘&mount of plutonium added in the spike, Concentrations of

~P}utonium in the spikes were as follows:

First week: 1,000 coants per minute per liter added dally.
SJecond week: 9,100 counts per minute per liter added daily

Puird weex: G5,000 counts ver ninute per liter added dailly
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nfiltered samples are tabulated in tables 1, 2, and 3,

Theée results indicate that small amounts of suspended "hot"
jiﬁage in the final effluent will materially decrease the
{éfficiency of treatment. Thus, 1t follows, that the final
rfiuent from a bilological process could be materially im-
Qﬁed by flitration to remove the suspended matter,

4, A comparison of the average suspended solids
olume of sludge) in the mixed liguor shows the following

or the three sludges.

Average suspended solids for Total volume of sludge
three weeks in mixed liguor that would be contained

Total ppm % Ash in 1000 gals. of mixed
liquor,
Pounds Pounds of Ash
9400% 6l.1 © 78,30 47.84
\ 280 15.4 7 o33 1.13
g(%veighted) 2190 60,4 18,24 11,02

imlilar plutonium removal efficliencies were found in previous
ments with sewage sludges having much lower solids concen-

in the mixe ligquor.,
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Analytical Date
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_iment: No., 4B with Synthetic Feed,
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pumice £020 counts rer minube per liter Gl.4

bmparison of Varlous Carbons j

‘ Inspection of the reroval efficiencies showed activated
cafbon highly superior to the other materials. Accordingly,
‘a;séries of experiments was performed to compare the reliative
efficiencies of different carbons. 5000 ppm of sach of 5
 different carbons were introduced into solutions of distilled
‘ﬁater containing ©8,000 counts per minute per liter of pluton=-

4um. The concentrations of plutenium remaining in solutlon

“after 15 hours aseration followed hy filtration were:
Type of Carbon

Darco G-80 445 counts per minute ver liter

(@

Fisher 270 counts ver minute ner liter
Yorite 265 counts ner winute ner liter (Figh count may
have been duse
to poor filtering)
Nuchar 268 counts ner minute per liter

Yellet Size 19,200 counts per minute per liter

Comparison of Carbon Dosages

Of the carbons studied Darco Grade G-60 was of coarser
graln and much easler to handle., On that basis it was chosen
for further experimentation. Dosages of 100, 300, 1000, and
2500 ppm were aerated in distllled water containing 113,000

counts per mirute rer liter of plutonium. Samples were collected

)

for analysis after 1z nours and 17 hours aeration., Results of

analyses on the filtered supernatants are tabulated below:




Toncentration remaining In filtered supernatant after

arbon Dosage 1% hours 17 hours
- =7

counts/min/liter s reduction counts/min/liter ’reduction

ppm 04,750 42,7 15,420 86.4
ppm 5,225 7.1 1,625 @8, 6
ppm 650 98,4 464 Ge,d
ppm 325 09.7 210 29, €

Comnarisen ef Carben and Tufa.

The use ef 5688 nom ef finelv greund tufa (rassing
2@® rcsh screen) was cempared with 58@ ppm ef Darce (-68 activated
carbon. The materials were introducsd into distilled water con=-

taining known =lutonium eplies and aerated for 17 hours.

Toncentration remaining in filtered supernatant

, Plutonium Spike 5000 pom tufa 300 prm Activated Carbor
”Counts/min/14ter T courts/min/liter wreduction counts/min/liter wreduc-
tion
1,120 £,9 a4% 5 ag . 62,3
11,200 3.2 560 1520 AL B
11,200 7.9 2040 g 1720 84,7

Effect of llechanlcal Stirring.

Ore experiment was performed introducing 300 ppm of

Darco G-60 activated carbon into distilled water spilkked with
113,000 counts ner minute cer liter of sTutenium, The nmixture

wes stirred for 18 hours, filtered and anslyzed. The »lutoniam

concertration remainine in the filtered suvernatant was 700
counts mer minnte mer liter, a reduction of 9U.45n,

Oarbon on Plant Wastes.

<.
-+

The Use o

Samples of plant wsshes were coroslted on January 12

wers taken from each crrnvesgihe,

and Tanuardasdncanon Shhcatd TR cﬁﬁﬁa& 1o
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182 hours, Fluteniunm determinations were cerformed on the

samnles before treatment and on the filtered effluent after

treatnent. P
Composite Plutonium Concentration in counts Zer minute rer liter
Pleant Waste Before Treatment After Treatment o reduction

7200 450 83,7
8250 1148 28,1
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tre affectiveness of Chemicsal

Preliminary Investiprations on

}ods

oilution

[

Comgulation feor Removing Flutconium fror

In the experirment studving the effectiveness of

carbon for removing nluteniuvm from ~lant waste a floc, or

precinsitate, was formed In the solution. Thia sucrested the
monly known In the water and gsewage tregt-

use of coasulants comm

ment fields, The feollowinge

lime and ferric chloride

. . ~ - o R A SN
water Containine lnown rlutonium Srikes,

Trestment of Distilled 37
™~
Three samnrles of distilled water were snilked with N\
plutonium, 20 ppe of FeCl. was Introduced Into each samile ;
and the pi was adjusted to about 10.5 with lime, “The sclutions i
/
formed, settlea, filtered |

and analyzed for plutoniwi, -
\ S

Plutonium Concentration in Counts per Vinute per Lliter /%
Before Treatment After Treatment o

100,000 164
10,000 16
1,000 30

- Treatment of Plant Waste with Lime, -

Three composite daily samples of plant waste were

collected., The »i was adlusted
Precipitate was formad after stirring.

oy +

on the flltered sancrmatants,

TR
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minute per Liter

osite Plutonium concentration in counts per L
After Treatment

 Waste RBafore Treatment

244

uary 17 4290
aﬂu&ry 20 4060 116

Comparison of filtration, treatment with lime and tre atmpnt with

Two composite daily samples of plant wastes were

treated by each of the three methods. tHeavy ereciplitertes

were formed upon addition of the coagulants,
S January 11 Waste Januery 12 Waste
ethod of Pu Concentration Pu Concentration
atment Ph in C/N/L 5H in C/¥/L
reated 2.6 3260 2.0 £200
Flltration 2.7 1660 3.3 1270
£,8 42 0.8 lost
me and 20Prm
‘ 2.5 84 5,7 12

The ahove series of exnmeriments on the use of inert materieals
and coapulsm ts indicate that nlutonium can he removed from

gsolution and concentrated into the inert material or into the

N

preciplitates formed by the coapulants.

2. The nossibilities of treatment by chemical coagulation are

X

uite attractive. Coapulation, sedimentatlion, and filtration

apparently saccomplish tne ourpose of removing plutoniwm from

liguics. However, thepe 1s no assurance that chemical treat-
; 1

ment will veduce the concentration of other toXxic cremicals cr

n

emove the plutoniwm in the nresence of fluorides, citrates or




other nlutonium complexing mabterials, Farther atudies will

be neceasary o evaluaie these factors.
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superior to the a~rtivated sindge nrocess for the trest-

of lahoratory wastes contslining plutonium, Lecordingly,

eries of confererces with Lr. Z. R, Jette, Dr., C, C,

by, A, 2, Gorman and kr. Guy R, Scott, the decils

)
e

Y
Wi

was made Lo witnhold further explioration of the activated
sludge process until more complete laboratory studies are
made using coagulants. Dr, Huchthoft outlined the following
program for thls work:

Io Teel Ares Waste Stuly
A, Continuned anelvsis of composite waste fror "ech Area,

Detarminations of halorens, flunrldes, cnlorlides, su

fates, susrended solids, total sclids,
s bl

B. Study of the effectlveness of the various cheunlcal co-

d

Ay

agulants su- as Alur, Fell Ferrisul, copneras, I
* A * ! L)

"{
' H

46

L

a0, ¥gO, sodiwn sllicate, otc., Iake obsarvations o

the effect of pll and temneratare,

[ ]

. Determine effect of varioua speeds and times of mixing
on the effectiveness of coagulatlon with the coapulant
gelected.

D. DUetermine the quantltative yield of the sludge produced

ander the optlmum conditions of mixing, coapulation and
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settling,

Determine the filterablility of the sludge and the filter

alds.needed,

Glass tube sand filter studies for supernatants,

Zxpanded study of removal mossibilities with

carbon treatment.

ilar studies on DF Area iastes.

udies on laundry Waste treatment,
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