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Problem 

1« Liquid Waste Disposal 

2» Coaibustibls Wast© Disposal 

3 o Decontamination by Msans 
of Ultrasonic Energy 

Group 
Nm±>©r 

No, of 
MarMsoaths 

49 i A 
Total 5 1/ 

UJSTRACT 

i e n Disposa l 

The l iqu id wastes disposal plant fees bson in hot operation si&m 
Dssesfcer, 1948 Until February, 1949 the i&fluerrt SBLB nsvsr abovo 100 
eo/inin./ialo Sines tha t isorrth the quantity of a c t i v i t y lias gradually 
increased t c a maximum of 200,000 So/mino/ml, end a ainia&ua of 1,500 
e o / a i n . / a l 0 The over ­a l l ©ffieioney i n the removal of a c t i v i t y during 
February ranged from 95 t o 99 psr ceut , Seme d i f f i cu l ty has been 
e^p©ri­9Rc©d i n t r e a t i ng the influent du® t c ths r a s l a t i o a in eoapoaitica 
as compared with ths solutions used in the o r i g i r a l ^orkr Itest of xta 
^ork of t h i s group, for the past t"3o months, ims been dsvotsS to datenaining 
th© satur© of tliosa problans resu l t ing i n low ©ffioisiaeyo 
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During the inonth of March, 1949 a to ta l o? approximately , ,200,00'; 
gallons of solution were­"eceived having en average of 12,000 Cc/n ia . /o l , ^ 
the prec ip i t a t ion step an avorsge of 95=4 v>©r esnt cf the a c t i v i t y was Tccx'ei 
In the sand f i l t r a t i o n otop thors ■pas another 91 »9 par senfe removed for a 
t o t a l efficiency cf 99>62 per sen t . In April , 19^9 approximately 750,000 
gallons of solution ^©r© received having an average count of 40?0C0 e~ 'min 3L, 
In the f i r s t step 99 »2 per cent of the a c t i v i t y ^as r©E©v©d *?Mle in the 
second step 92.3 per ssnt of the a c t i v i t y '­ma reaoved. Th© t o t a l recovery 
-m.e 99»95 par cant ^ i t h a njinliaum of 99»92 and a maximum of 99^93 par ssnt 

Hot operation of "he secondary concentration step was not s tarsea 
u n t i l the B2iddi3 of f­hie month. Th® sludge contained approxiiaatsly 1 x 10° 
■s./min./alo In the f i r s t batch 99.7 per cent of the a c t i v i t y isas rensoved "vou 
70 gallons of the solu t ion , The f i l t r a t e contained 2,500 c/jnin./rsl > In «ie 
second batch 99.93 per cent of the a c t i v i t y was rsijoved, Its f inal count n 
the 70 gallons of f i l t r a t e was 800 e»/nrf no/ml» 

Combustible Waste Dlsposal 

Plans for modification of an area i n the 5IHHW Building have been 
completed by th® Engineering Department •> The area i s t o be used for further 
development of the process for the disposal of combustible waste. I t i s expects?* 
tha t t h i s area w i l l be ready for i n s t e l l a t i o n of ©oulpraent sometirae in August, 
1949. An ©Kperiaantal steam­ejector nossle and inc inera tor have been designed 
and are being constructed. 

Decontamination by^&ans, of, Ultrasonic, JSner^y 

This invest igat ion ha£ been i n i t i a t e d t o determine che p o s s i b i l i t y of 
using ul t rasonic energy to decontaminate glassware, quar ts , and p l a s t i c s . A 
general discussion of the nature of t h i s problem i s given in t h i s repor t . 

HETAILB) REPORT 

Liquid Waste Disposal ­ F, Huddleston, R* Norton, and ?0 Schaue? 

A more detai led discussion of th© ^oxk carr ied out during th© past 
few ninths wi l l appear i n the next progress repor t . For th© present , the 
general nature of the problem and r e s u l t s wi l l be dissussod. 

?X4^SL.^Pna.gJ^_?§?­°P Step ­ For February, 1949 the average removal 
of a c t i v i t y from the Influent was 97 per cent . In ^larch, 1949 th© average 
efficiency had increased t o 99.6 per cent and in April , 1949 t o 99*95 per seat.. 
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The basic problem was th® period!s increase of activity J.3. the 
of finest from the primary pro-seas. The ©aus© i?or the i^cotplste removal 
of activity can occur at either cr both of two operations„ The ose is 
precipitation in a Borr Clariflosculator asd the other atop is filtraticr, 
through a mrdings auto:uatle backwash sand filter-

Investigation of the problem was first directed towards the latter 
etep aines little was known about th© operation of the backwash raeehanlsmo 
Analysis of th© filtrate made during the backwash operation revealed that the 
activity 3as higher than before or ©iter backwash!ng. A substantial r̂ dustior, 
in activity was obtained by putting the two sand filters in series- The 
present nethcd of operation consists of splitting she flow to both sand filter' 
then when it is necessary to backwash one of tta filters the total flow is 
directed to the other filter. The filter requiring baekwashing is thus t?ksn 
cut of operation during this process ~. More recent data has indicated that if 
there is proper flocsulation in the first 'Step there is an equal impx-oveiceat 
in filtration, 

The main bulk of che problem has been found to b© either Incomplete 
coprecipitation of aluminum hydroxide and polonium or poor flocculation or 
both. The factor governing coprecipitation is that of pH i?hile the factors 
governing flocculation are both pH and the presence of defloceulating agents, 
The influent is known to contain sterox, tetrasodium pyrophosphate and citric 
acid* 

The isoelectric point for precipitation of aluminum hydroxide is a 
pH of 8.80 This will, however, vary with the coneentration of electrolytes 
in the solution It has b^en found that good coagulation in the waste solutio:: 
is obtained at a pH above 10 while the moro complete coprecipitation is at a 
pH of 9* This conclusion is arrived at because of the decrease of activity 
in the supernatant and an increase of activity in the filtrate at a higher pH. 

The sterox was found to have little effect upon the flocsulation of 
the aluminum hydroxide* It would, however, in the presence of oil form an 
emulsion which could cause d©floeeulation„ With the exception of the first 
few weeks of operation no appreciable quantities of oil have been observed, 
This, however, still remains aa an important factor» The tetrasodiu® pyro­
phosphate is a defloceulating agent* Th© aluminum hydroxide which forms in 
the presence of this compound remains suspended in the solution as very fia® 
particles. The pyrophosphate can be reiuoved by addition of calcium chloride 
which fonas the insoluble calcium pyrophosphate. In the case of citric acid 
no definite solution has been found. The citric acid forms a soluble complex 
with the aluminum hydroxide. It appears that this effect can b© reduced by 
increasing the pH to 10 or above. 

Some preliminary work has been 3on® using ferrifloc in place qf^ 
alunjo The advantage of using ferrifloc 'sauld bs precipitation 
pHo It would also permit e. widar variation in the pH iuring pj 
which is not now possible. 
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As an expedient method the c la r i f locsu la to r s were contacted in se r i s a . 
A few preliminary experiments bad indicate3 tha t a double prec ip i ta t ion would 
resul t in a iters f i l t e r a b l e material going t o the sand f i l t e r . At about ' Its 
same time calcium chloride was added to each influent solut ion and tne prf 
control ler set a 8.7 . Data obtained with t h i s 12©thod of operation has i n f i sa t s J 
that the f i l t r a t e from the f i l t r a t i o n of the affluent from e i the r c l a r i f y 2CJU1£."C­

i s the same, however, the count in the effluent before f i l t r a t i o n i s higher in 
the f i r s t c lar i f loccula tor than in the second one. With t h i s procedure them 
has been a greater build up of the sludge in the f i r s t u n i t . With th© sseondar^ 
process now in operation tnere wi l l be a concentrated effort t o lower the 
sludge bed in t h i s u n i t . 7/hea the bad has "amu suff ic ient ly reduced the 
s la r i f loccu la to rs wil l then be operated in p a r a l l e l . 

Secondary Concentration Step ­ The two problems i n the secondary proce­> 
were the lew capacity of the Simco f i l t e r due to a plugging of the avion cloth, 
and the large amount of insolubles present af te r digest ion of th® aluminum 
hydroxide cake<= The capacity of the Eimco f i l t e r was Increased from 12 I b s . / h r . 
to 30 Ibe . /hr­ hy revising the uni t t o serve as a precoat f i l t e r * A 60 x 150 
mesh s ta in less s t ee l s loth was used in place of the nylon s lo th . A gear 
arrangement was used t o move the knife blade a def in i te small distance with 
each revolution of the drua so tha t the cake and a small amount of f i l t e r aid 
were removed t o give a clean surface with each pass of the drum through the 
s lu r ry . 

To take care of the large amount of insoluble mater ia l remaining aft©? 
dissolving the cake, nylon f i l t e r bags are being used in place of '"Filtros51 

car t r idges . Not only i s the cost reduced l^j on©­twelfth but also the volu'ae 
occupied by the bags in a drum i s much l e s s than with the car t r idges­ An 
analysis of the insolubles wil l be made t o determine whether t h i s volume can 
be further reduced» 

Combustible Waste Disposal ­ EL Morris and P. Schauer 
. . - — I , ■■ — ■ i, t 1 n , ■-1 — ■ -11 —ii—inrTwir nafi imiM 

In the work carr ied out at Unit I I I i t i s believed that very l i t t l e 
i f any ac tua l removal of a c t i v i t y in the steam­ejector nozzle was being 
accomplished by sudden condensation of th© supersaturated steam on p a r t i c l e s 
of a c t i v i t y in the flue gases. I t i s suspected that the react ion in the 
nozzle approached tha t of a spray nozzle but of higher efficiency than tha t 
normally obtained in commercial spray nozzles or atomizers., 

An experimental steam nozzle has been designed and i s under constru­Tilca,, 
The nozzle i s to be used t o substant iate the work of Yellot (Trans, of Anu Soei&tv 
of Meeh. Sago, Supersaturated Steam, June, 1934, pp° 412­30) and t o invest igate 
the CQjsdition which r e su l t s from passing the s teaa through two Griflces which in 
affect may r e su l t in expand!on and recondensation. I t i s hoped by t h i s method 
tha t more affective use" can be made of the sudden condensation of ^ p stgam^Ln c, 
supersaturated ' s ta ts . Jm^^^JHr 
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The 1­ozale i s t o :>e provided with c. t rcnssarsnt ;id3 through wnie i "ho 
3span3ing s teas san ba observed with tha ait. of an intense l;*?aia of l ight ~civ>$r„r~ 
axia l ly through th® nazals , The size of the or i f i ces san oe varied by icse. :,3 of 
ad just ab la brass blocks <■ 

The experimental ^neireratoi? design has boen based on t̂ ae ^cwn­drift 
principal The feed i s at th© top of the unit and i s provided with &ir­lcjk 
3ystem fo** introductory of the contaminated material in to the combustion 
shaiBbsr, A s t a in le s s s t ee l l ine r wrapped with nichrciao wire i a to provide 
the means for ign i t ion , The ash i s to be collected in an ash hopper at t h i 
bottom of the combustion chamber from where i t rssn then be droppsd into annua 
Tor a possible further treatment such aa leeching the ac t iv i ty with acids 

Deccntejd.n3.tion by, ?%sns of _Ultra8o;ale_.Ssergy_ ­ H» Drcdbeek a*j.d <J. 5« icnasr 

In the past glassware and quartz l a s been dscoataainated by lamer ■rf.oa 
in hot chronic acid or boi l ing in aqua regia for periods up to five or six 
hours. This method has b<ssn sa t i s fac tory in removing the ac t iv i ty from glaeewari. 
such as bsakers, but ground glass or quartz, aush as stopcocks or ground gjjias 
jo in t s cannot be sa t i s fac tory decontaminated by t h i s BJeans. 

The term "ul t rasonics" i s used in acoustics t o denote th© frequencies 
which are beyond the l imi t s of hearing of the human ear, i 0 ®„, about 20 k .̂­
and up. Ultrasonic vibrat ions may be produced as high as 5 x 10^ kCc Exppeased 
in wavelength t h i s nseans tha t ul t rasonic waves in s i r (veloci ty =» JJQ m./s ) 
cover a range of 1.6 cm. t c ­6 x 1Q~4 0B!9J ±n l iquids (veloci ty f̂ » 1200 m./s . ) 
the range of 6 cm, t o 2.4 x 10 ~4 cm,, and in so l ias {velocity i=S AGCO m./^ . j 
th© ?ange i s from 20 snu to 3 x 10"^ c n u "jvg shortest ul t rasonic waves ar*­
therefore already in the order of nagnitude of the wave of vis ib le l ight» 

3y reason cf the email wave length i t has fr««n found possible to raake 
use of ul t rasonics i n various f i e l d s . Many invest igat ions of sound vibra t ions , 
and par t i cu la r ly ceaeuressnts cf veloci ty, may be had in much smaller space by 
the us© of ul t rasonics than with audible vibrations* The laws of sound, valid 
for the audible range, are also t rue for the ul t rasonic range, though in the 
l a t t e r case further phenoi»sns appsar which Save mb previously ^e<sn observed 
in the audible raBge., 

'Th© appl icat ion of ul t rasonic techniques to the decoataMHation 
problem i s an outgrowth of th® theory tha t the nature of the forces binding 
polonium t o the glass i s airMlar t o tha t of th© ehsmieal bond, but i s l e ss 
intense„ I t i s readi ly Teea tha t in order t o thoroughly decontaminate an 
a r t i c l e , t h i s binding force must be overcome ■> 
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Phis 'fas bees asccnplishsd by using frequencies of 100 iys lss to ,'iC­ ;,_ 
\ t i, pOTf«T output of from 2 t o 20 watts passing through a c i t r i c asj d solution 
.■apptcxiFjatel/ pH­2sx l a whish th© eoEfearaii at^d a r t i c l e is? ioisasjfjexj Tha eptiium 
v a u l t s using a tank with th® dir^naioas 7£5 ;; 7" :: 7s' and J l i t s^v of sc lu t ic r ­
i a s been found a t 200 cycles or harmonics cf 2C0 oycles» Cit r ic B&li was cae^ 
>3csuse cf the fast that i t forms a soluble jcrKiex with pclcaiunc I": has be?»i 
observer tha t only solutions containing citri© acid have ^hc^n any favor&Ma 
iPeaults. 

Testa of t h i s system to date have shown an average of 65 per cent 
ressQval of a c t i v i t y , I t has been found by Wood and Loomis tha t intense u l t r a ­
sonic waves transform immiscible l iquids iruch as water and c i l or water and 
lasrcury, in to very stable emulsions. The simplest explanation of t h i s 
phenomenon i a that p a r t i c l e s of the heavier l iquid are driven by the ul t rasonic 
wave into the overlying l iqu id . 

I t has also been found that with the appl icat ion ©f very high i n t ens i ty 
ul t rasonic ensrgy at a frequency of 400 k c , t rue col lo idal solutions were 
obtained with S, ?b, Sn, and Bl with p a r t i c l e s as small a® 10­" sm. and showed 
a strong Tyndall ef fec t . If the suspended p a r t i c l e s have the form of rode or 
discs , ul t rasonic waves of medium energy have a direc t ive effect on the part icles= 

Important progress in ul t rasonic dispersions of metals in l iquids was 
made by Glaus. He has found tha t i f a cathode i s exposed during e l ec t ro lys i s 
to ul t rasonic energy, th® metal deposited there , which i s already f inely divided, 
goes in to th© l iquid in a highly dispersed form. 

The biologica l effects of ul t rasonic waves have been the subject of 
numerous inves t iga t ions . 

Harvey has observed th® act ion of ul t rasonics under th® microscope, and 
found that s e l l s , at f i r s t round, were dis tor ted and s t re tched, losing t h e i r 
color in the proceaa, and f ina l ly broken up and dispersed into a number of small 
spherical p a r t i c l e s . He also found tha t the protoplasm or chloroplasts could 
be separated from th© c e l l wall and coagulated elsewhere. 

I t i s planned t o make a cursory invest igat ion of oxist ing ul t rasonic 
techniques and physical proper t ies , m&h aa methods of measuring smrgy level 
in the solut ion, power absorption, sca t te r ing of energy and velocities<> I t i s 
not deemed necessary t o invest igate these propert ies from the standpoint of pure 
physics but ra ther t o gain a general background of techniques« 

A thorough inves t igat ion of projectors i s proposed, which w i l l include 
the use of pieao­quarts c rys t a l s , ammonium dihydrogen phosphate c rys t a l s , 
magentostrlstion o s c i l l a t o r s , and rochelle sa l t c r y s t a l s . Thijjg»yJ. Involve 
methods of maximum t r ans fe r of energy through l iquid madia. jfljPaffjdPjdffidjfe 
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is­iv^ 'csats o£ ;rrtaouonej, poror ou­ipu­;, and ££»Iar ^o^sx i s^ i imts 
8 3Ui"p3E8£V£ «8^?i f*Tt''r; *l '■ 

^3^5CH3,*t'c5 C­'b.*iCi3'h« a tii3 opora* .nas iB'C© 'iAfeSl.­­*.'=MUi 
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';?© sl.ud.^s ^s i !sl i s this f i r s t unit.­
gassing "Mi^li cc«jura i n t h i s unit say be necessary 
ist'SS'ain.­g and eliminate the source cf t h i s ,*;aa* 

A acre iosg­range picograa ia an inves t igat ion t o dstenais.^ tna 
d i v i s i b i l i t y of using f s r r i f l oc i n pla'2s of alms as the prc­eipitatiag agsw:< 
Two advantages tha t ean be ci ted a r e ; operation at a highs? pH ana possible 
wider var ia t ion in the pH during prec ip i t a t ion 0 ?fc@ f i r s t point i s importfint 
so far aa a reduction in th© complexing effect of the e i t r i c asid» 
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