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PRODUCTION PROGRAM

These projects are concerned with the production of alpha and neutron sources,
and with the disposal of radioactive wastes. Work is being done to improve

present methods and processes.

Eight polonium-beryllium neutron sources, two alpha sources and eleven plutonium-beryllium neutron
sources-were shipped in June. Five polonium-beryllium neutron sources, one alpha source, and five
plutonium-beryllium neutron sources were for other AEC sites.

Twenty-nine tanks of influent water were processed during this period. Nine of the tanks required no
pretreatment. Eighteen of the tanks required one treatment of amorphous carbon and calcium chloride. One
tank was treated twice before its final- filter count was- low enough to be passed through the system. Work
continues on the treatment of sludge with caustic to prevent gas formation in the drums which are transported
to Oak Ridge for burial.

Data- for the Waste Disposal Operations are given in Table I.

TABLE I

Discharge Volume
	

7870:44 oillwn{

Total Alpha Activity
	

82< uqllqk°rqm{

Total Beta Activity
	

6629 uqllqk°rqm{

Activity Density

Alpha
	

129 kt{/uqn/uI

Beta
	

924 kt{/uqn/ul



Cez—•ax Pixe Xo4 57-7-39
	

UNCLASSIFIED

NUCLEAR RESEARCH AND DEVELOPMENT

GENERAL WEAPONS DEVELOPMENT

Xrznp•• dpvplzpxpnt vzrv t• bptnr nznduntpd tn nznnpnttzn vtth thp flbrtnlttzn

lnd nhpxtnll prznp••p• fzr pll•ttn•, htrh pxplz•tvp•, rl•p•, xptll•, lllzy•, lnd

zthpr xltprtll fzr vplpzn• nzxpznpnt• lnd thp flbrtnlttzn lnd rpnzvpry

l••zntltpd thprpvtth.

Plastics Project

]hp l•bp•tz•2ftllpd dtlllyl phthllltp pll•ttn u•pd tn xzldtnr zpprlttzn• lt

Mzund Tlbzrltzry xu•t xppt •ppntftnlttzn• xzrp rtrtd thln lrp nzxxzn tn

tndu•try. Lpvplzpxpnt vzrv hl• bppn dtrpntpd lt thp dptprxtnlttzn zf thp

pffpnt• zf prznp•• vlrtlblp• lnd tzvlrd lnhtpvpxpnt zf bpttpr nzntrzl zf

thp•p vlrtlblp• tn zrdpr thlt pll•ttn vhtnh xppt• •ppntftnlttzn• xly bp

nzn•t•tpntly przdunpd. In lddtttzn, pffzrt• vtll bp xldp tz ftnd pll•ttn•

lnd ftllpr• vhtnh vzuld przvtdp txprzvpd przpprttp•.

Plastics Formulation - Six ruxx-size •uzs we•e mape iz —te sigma-nxape mixe•4 `tese ro•muxa—iozs a•e

summa•izep iz `anxe I4

TABLE I

Diallyl Phthalate Formulations-Dapon Plus Filler 25 Pounds

Run	 Parts Per 100 Parts Dapon 35 	Weight	Residual	Peak

No.	Filler Solvent Monomer Catalyst Pigment Stearate	of Change	Volatiles	Power

a/13	c/d	 a	f/g	h/i	Minus	 KW

Solvent

lb

40 275 2.5 1.5
B46 60 2 0.5 26.3 12.3 1.59

B47
40
60

200
35 5 3 2.5

0.5
1.5 26.6 11.0 1.50

B48 40
60

200
35 5 3 2.5

0.5
-

2.0 26.6 10.5 1.58

B49 40i
60

200
35 3 2.5

0.5 2.0 26.6 14.6 1.15

B50
100

100 5 2.5 2.0 26.5 6.0 1.75

B51 40
60

200
35 3 2.5

5.0
2.0 26.6 12.6 1.60

a. Cellulo 200 (asbestos)

b. Hydrite-PD-121 (kaolinite)

c. Acetone

d. Benzene	 Rutife
e. Tert-butyl perbenzoate	 h. Zinc Ste*ate

f. Scarlet 2SAD IR 6440	 Sterate

I. Cellulo 100

UNCLASSIFIED
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Y—n° I:<2 I:72 knd I:> woro wkdo sn yno woou2 b—t tho wksntonknmo ro{—srowont° yf tho °sqwk-blkdo
wsxor make i— poun—rux ir mo•e —taz rive •uzs caz ne mape }e• —wo week }e•iop oz a coz—izuizg nasis4

Iz no—t •uzs L:7 azp L:B2 35 }a•—s or nezzeze was appep a— anou— —te mip}oiz— or soxvez— •emovax4

Mixizg was qui—e goop —t•ougtou— no—t •uzs4

]uz L:9 was ipez—icax —o •uz L:B exce}— —ta— Cexxuxo-166 was usep iz }xace or Cexxuxo-8664 Mixizg was

zo— as goop wi—t —te xozge•-rine• Cexxuxo-166 evez —tougt —te —o—ax mixizg —ime was 33 tou•s4 `te•e a•e

perizi—e }•ocessizg apvaz—ages —o usizg —te sto•—e•-rine• Cexxuxo-8664

]uz L56 was mape wi—tou— asnes—os2 usizg 166 }a•—s or kaoxizi—e as —te mize•ax rixxe•4 Excexxez— mixizg

was ex}e•iezcep —t•ougtou— —tis •uz4 `te }owe• iz}u— izc•easep •a}ipxy zea• —te ezp or —te •uz2 —te mavo•

•ise —akizg }xace iz xess —taz az tou•4 Ax—tougt —te •esipuax voxa—ixe coz—ez— or —te }•opuc— was ozxy six }e•

cez—2 —te }•opuc— was qui—e sor—4 I— tap a g•ea—e• —ezpezcy —o coxp-rxow —taz pip ro•muxa—iozs coz—aizizg

Cexxuxo tavizg —wice —tis •esipuax voxa—ixe coz—ez—4

Iz •uz L512 }•ewe——izg or —te p•y izg•epiez—s was —•iep4 A pixu—e soxu—ioz or }•e}oxyme• (16 }e• cez— or

—te va•zist pixu—ep wi—t 76 }a•—s or ace—oze/ was rix—e•ep oz—o —te kaoxizi—e azp asnes—os iz —te sigma-

nxape mixe•4 `tis was mixep ro• oze-taxr tou• nero•e —te •emaizizg va•zist was appep —t•ougt —te rix—e•4

`te s—ea•a—e2 }igmez—2 azp `iO8 we•e —tez appep as a- sxu••y iz ace—oze azp —te na—ct was }•ocessep iz

—te usuax mazze•4 I— is rex— —ta— —te•e was some sxigt— im}•ovemez— iz —te mixizg iz —tis •uz2 azp a ru•—te•

s—upy or —te errec— or }•e-we——izg wixx ne mape4

Po•muxa—iozs L:52 L:?2 4L:72 L:B2 L:92 azp —t•ee xo—s or L56 tave neez mixxep oz —te pirre•ez—iax •oxxs4

Pive xo—s or L:5 we•e mixxep —o rizax ze— iz}u— }owe•s sxigt—xy ove• —te mizimum ze— iz}u— }owe•s

wtict we•e on—aizep pu•izg eact •uz4 `te ze— iz}u— }owe•s a— cu—-orr we•e 14?B2 14362 14862 azp 1481 KW4

Six xo—s or- L:? we•e mixxep iz —te same mazze•2 azp —te ze—- }owe• a— cu—-orr va•iep- ne—weez 143: azp 14:9

KW4

I— is nexievep —ta— some }oxyme•iza—ioz occu••ep iz —te sigma-nxape mixe• pu•izg —te soxvez— •emovax

s—e}s2 }•onanxy pu•izg }e•iops wtez —te mixe• was s—o}}ep4 Uzpe• —tese cozpi—iozs —te —em}e•a—u•e iz —te

cez—e• or —te mass couxp •ise wexx anove —te su•race —em}e•a—u•e2 }•onanxy surriciez—xy tigt —o give a

•easozanxy •a}ip •a—e or }oxyme•iza—ioz4 `te wipe va•ia—ioz or ze— iz}u— }owe•s on—aizep iz mixxizg L:5

couxp ne ex}xaizep ny —te rac— —ta— pirre•ez— mixx xo—s coz—aizep va•yizg }•o}o•—iozs or ma—e•iax r•om —te

cez—e• or —te mass4

ca•e was —akez —o avoip s—o}}izg —te sigma-nxape mixe• ro• mo•e —taz a rew mizu—es pu•izg •uzs L:7

azp L:B4 Axx —wexve or —tese mixx xo—s we•e mixxep —o a}}•oxima—exy 141 KW rizax ze— iz}u— }owe• azp

mixxizg —imes we•e cozsipe•anxy xozge• —taz ro• L:5 azp L:?4 A}}a•ez—xy ve•y xi——xe }oxyme•iza—ioz —ook

}xace pu•izg soxvez— •emovax iz •uzs L:7 azp L:B4

" I3:9 was ro•muxa—ep wi—t Cexxuxo-166 iz }xace or Cexxuxo-8664 I— pip zo— tazpxe oz —te mixx •oxxs as

wexx as pip L:7 azp L:B azp mixx —imes- we•e sto•—e•4- Some evipezce or }a•—iaxxy we——ep- asnes—os couxp
ne seez iz —te mixxep stee—s4 Po•muxa—iozs usizg Cexxuxo-866 tave perizi—e }•ocessizg apvaz—ages ove•
ro•muxa—iozs usizg Cexxuxo-1662 azp axso give a mo•e uziro•m }•opuc—4

L56 was ro•muxa—ep wi—t Ryp•i—e-ZN-181 as —te ozxy mize•ax rixxe•4 I— was- ve•y }xas—ic azp mixxep

wi—tou— —te sxigt—es— pirricux—y4 I— —•azsre••ep axmos— immepia—exy —o —te to— •oxx4 `te ease wi—t wtict

UXCVASSIPIEN



Cmntril Kqlm Sw2 57-7-39	 USCQASSIKIEI

G54 processed through all stages indicates definitely that our processing difficulties are caused

primarily by the asbestos and are increased by the long-fiber content of the. Ceilulo-200.

Work has continued on the effect of residual solvent and the problem of its removal.

The loss in weight of several DAP resins when dried under several conditions are given in Table II,

while the effectiveness of several combinations of time and temperature when an air circulating oven is

used as shown in Table III.

TABLE II

Volatile Content of DAP Resins

Sample 	Weight Loss on Drying, Per Cent 
No	 Vacuum Oven	

Cirh
.culatingDyen

254 hr at
70°C	

hr at	'65 hr at	96 hr at	24 hr dt :5 hr atC 
25°C 70°C	25°C 70°C	25°C 70°C	25°C	25°C

1259	62:4

B-1543

TABLE Ill

Effect of Drying DAP Resins in Air Circulating Oven

Sample	Condition 'of Drying	Flow Time	Weight of	Residual Volatiles, %
No.	Time	Tempe	at 5 Tons	Test Cup	Vacuum Oven for 48 hr

hr	 °C	 Sec	 g	 at 25°C	at 70°C

B44-6 1293 3294

B45-1 12:8 32<1 6249 8214

B48-1/6C 4231 1294 4233 6243 4281

Mesa 423: 427:
B-1143

Mesa 4245 425<
B-1433

Mesa 4288 429<

B48-1/6C

B47:1/6CD1

B47-1/6CD2

B47E1/6CD4

B47-1/6CD3

B47-1/6CR°

76 65 :2:< 39248 426< 1.54

76 3< 9299 3925< 4265 1.26

36 85 14273 392<4 42417 0.81

61 55 11215 39274 42415 0.85

63 :4 13.78 39.66 0.06 0.37

9215 3925<

a. Dried 72 hours on laboratory bench top; all other B47 samples were aliquots of B47-1/6CR

UNCLASSIFIED
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It s° bolsovod thkt °ywo pylyworszktsyn tyyu plkmo d—rsnq 83 hours heating at <6°C2 b—t thkt lsttlo sf kny

pylyworszktsyn tyyu plkmo d—rsnq 81 hy—r° kt 55`t4 Ssnmo k drysnq mymlo yf lo°° thkn 8: hy—r° s° dofsnstoly

do°srkblo fyr pryd—mtsyn2 st s° prybkblo thkt k towporkt—ro kbyvo :5 °C b—t bolyw <6°C mkn bo —°od4 [hs°

wyru wsll bo myntsn—od wsth lkrqo {—kntstso° yf KAW wyldsnq pywdor4

It kppokr° kftor drysnq hk° prymoodod fyr k fow hy—r° thkt tho °ylvont mynmontrktsyn kt tho °—rfkmo s°

rod—mod ty k lyw vkl—o2 °y thkt tho drysnq rkto bomywo° lswstod by tho rkto yf dsff—°syn yf tho °ylvont

fryw tho sntorsyr ty tho °—rfkmo yf tho pkrtsmlo4 [h—° °wkll pkrtsmlo °szo s° do°srkblo4

[ho rkto yf pylyworszktsyn s° prybkbly rkthor °lyw ovon kt <6°C b—t wky bo °—ffsmsontly hsqh ty pryd—mo

k thorwkl qrkdsont botwoon tho montor knd tho °—rfkmo yf tho lkrqor pkrtsmlo°4 I:7-1/<CK3 wk° k 866 qrkw

°kwplo2 knd honmo2 kny nyn—nsfyrwsty sn tho °kwplsnq yf ths° wktorskl wy—ld prybkbly bo sn k nyn—nsfyrw

ds°trsb—tsyn yf pkrtsmlo °szo4 My—r flyw tswo wok°—rowont° woro wkdo yf I:7-1/<CK3; tho°o qkvo 134152

1:4392 134182 knd 1:4:9 °omynd°4 If st s° k°°—wod thkt tho lkrqor pkrtsmlo° pylyworszod wyro thkn tho °wkllor

pkrtsmlo° knd thkt twy 1:4: °omynd °kwplo° hkd k qroktor pormontkqo yf lkrqor pkrtsmlo° thkn tho 131 °kwplo°2

tho flyw tswo dktk mkn bo oxplksnod4 [ho 1341 °omynd m—p° wosqhod 394:6 qrkw° whslo tho 1:4: °omynd m—p°

wosqhod 394>> knd 394>9 qrkw°4 [hs° wosqht dsfforonmo mkn bo oxplksnod sf st s° k°°—wod thkt tho sntornkl

towporkt—ro yf tho lkrqor pkrtsmlo° wk° °sqnsfsmkntly hsqhor thkn thkt yf tho °wkllor pkrtsmlo°4

It wy—ld thorofyro kppokr ty bo swpyrtknt thkt y—r pryd—mt myntksn ny lkrqo pkrtsmlo°2 knd st s° prybkbly

do°srkblo ty wsnswszo tho n—wbor yf pkrtsmlo° lkrqor thkn °ky 1< yr porhkp° 86 wo°h4 Ssnmo st s° kl°y

do°srkblo fyr y—r pryd—mt ty myntksn ny vory fsno wktorskl2 k °pomskl qrsndsnq tomhns{—o °hy—ld bo dovolypod4

Sywo yf tho dktk ybtksnod ty dkto yn tho —°o yf vkrsy—° qrsndor °mroon °szo° yr mywbsnktsyn yf °mroon °szo°

kro qsvon sn [kblo I`4

It wsll bo °oon thkt °tsff wktorskl qsvo° k hsqhor pormontkqo yf fsno° thkn dyo° °yft wktorskl4 Myrt—nktoly

st s° prybkblo thkt wktorskl wsllod ty not snp—t pywor° botwoon 1416 knd 1486 KW wsll hkvo prypor flyw fyr

pryd—mtsyn wyldsnq4 Al°y2 dy—blo qrsndsnq yr tho —°o yf fsnor °mroon° tond ty qsvo k °wkllor kvorkqo

pkrtsmlo °szo sn tho 416-+ 1< wo°h rknqo2 °y tho bonofst s° kmt—klly qroktor thkn thkt sndsmktod sn [kblo I`4

It hk° boon °hywn thkt rolktsvoly °wkll kwy—nt° yf ro°sd—kl °ylvont hkvo k dofsnsto offomt yn tho m—p

flyw to°t flyw tswo2 knd thkt tho wosqht yf tho to°t m—t s° kn sndsmktsyn yf tho rolktsvo °ylvont myntont yf

tho wktorskl4 Unfyrt—nktoly2 st s° nyt py°°sblo ty kmm—rktoly rowyvo oxkmtly tho °kwo kwy—nt yf wktorskl

fryw tho to°t flyw m—p° whon tho flk°h s° rowyvod; honmo2 m—t wosqht° mknnyt bo —°od k° k {—kntstktsvo
wok°—ro yf tho ro°sd—kl °ylvont myntont4

[kblo ` °hyw° tho vkrsktsyn sn flyw to°t m—p wosqht wsth pkrtsmlo °szo fyr throo wktorskl°2 knd tho

vkrsktsyn yf m—p wosqht wsth tswo fyr twy4

[ho dktk fyr I:8-1/5S kro pkrtsm—lkrly sntoro°tsnq4 [ho C1< E86 wo°h frkmtsyn qkvo m—p° yf lywor

wosqht thkn dsd tho E1< wo°h frkmtsyn2 whslo tho wosqht° yf tho C86 E:6 frkmtsyn m—p° woro o°°ontsklly

tho °kwo k° thy°o fryw tho E1< frkmtsyn bofyro tho frkmtsyn° woro drsod4 Aftor drysnq2 tho m—p wosqht°

snmrok°od sn tho oxpomtod yrdor44 [ho knywkly wk° honmo d—o ty ro°sd—kl °ylvont sn tho wktorskl4

It nyw °oow° dofsnsto thkt pkrt yf tho vkrsktsyn yf flyw tswo wsth pkrtsmlo °szo s° d—o ty vkrsktsyn
sn ro°sd—kl °ylvont myntont4

[ho °ylvont offomt s° qrokto°t wsth wktorskl° wsllod ty lyw snp—t pywor° °snmo thoy myntksn k lkrqor
kwy—nt yf ro°sd—kl °ylvont4

USCQASSIKIEI 
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TABLE IV

Effect of Grinding Technique on Particle Size Distribution

Mesh Size, in.

First Grinding

Second Grinding

1/8 1/8

1/16

3/32

1/16

3/32

-

3/32
,s

1/16
s,

1/16

Sample Number
Mesh Range

B42-1/S
Wt. %

B42-1/5S
Wt. %

B46-1/16S
Wt. %

B47-1/§
Wt. %

B48-1/§
Wt. %

B50-1>,
Wt. %

B50-2
Wt. %m

<10 >100 95.32f 92.80 92.12 95.60 95.41 92.25 86.47

<100

>
	10 ... ...	.....

4.68
............. ......

5.48

7.20
...............

0.00
.	.

7.82
,. ..................

0.00

4.40
..... ......... .....

0.02

4.59
.......	. .........

0.02

7.75
......,........

0.00

13.53
. ..... ..

0.00

<10:> 16 . 41.35 7.68 5.97 1.90 3.07

<16 > 20 18.15 31.45 31.09 27.15

<20 .> 40 18.72 36.03 37.67 39.62

<40 > 60 7.49 11.45 10.05 12.79

<60 .> 80 2.63 4.00 5.04 7.67

<80 .>100 1.50 2.19 2.30 3.12

<1 .00>200 2.34 3.47 3.85 2.65 2.65 4.92 7.12

<200>325 1.17 1.80 1.61 0.72 0.77 2.12 3.85

<325 1.17 1.93 2.47 1.00 1.10 0.71 2.56

a B42-1/5 milled to 2.05 KW net input power	 d B50-1 milled to 1.02 KW net input power
b B46-1/6 milled to 1.40 KW net input power	 e B50-2 milled to 2.20 KW net input power

e B47-1/6 and B48-1/6 milled to 1.10 KW net input power	f Contains 0.72% of >8 and 4.76% of <8 >10 mesh
g Material greater than 20 mesh reground.

TABLE V

Variation in Weight of Flow Test Cups with Particle Size and with Age

Weight of Flow Test Cups in Grams

Mesh Range B35-2/5S
at 864 hr

B41-1/6S
at 73 hr

B47-1/6S
at 840 hr

B42-1/5S
at 120 hr

B42-1/5S -
at 696 hr

B42-1/5S
at 1152 bre

>16 38.50 39.2 39.53 39.85 39.86

< 16> 20 38.67 39'.46 39.89 39.45 39.81 39.91

< 20> 40 38.80 39.53 40.02 39.54 39.88 39.97

< 40> 60 39.4 39.77 40.04 39.87 40.00 40.04

< 60> 80 39.5 39.9 40.16 40.053 40.09 40.07

< 80>100 39.7 40.0 40.10 40.11

<100>120 39.8 - -

<100> 40-.15 40..17

<120>140 39.9 40.2

<140>200 40.20 40.19

<200>325 40.23 4Q.24

<200 40.1 40.3 40.47

<325 - 40.24 40.28

a Air dried on laboratory bench for 18 days at room temperature
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probably of more importance is the fact that higher residual solvent content results in flow test cups
of lighter weight. The design of the mold is such that the volume of plastic in the mold is constant if the
mold closes completely. Thus, differences in weights of flow test cups indicate difference in the density
of the cured plastic. With the same material, a lower density is possible only if the molded piece is
porous. Residual solvent must therefore give porous moldings, with the porosity increasing as the solvent
content is izc•easep4

Z•evious wo•k stowep —ta— sam}xes mixxep —o —te same ze— }owe• iz}u— gave }•opuc—s tavizg rxow —imes

wtict pip zo— pive•ge g•ea—xy r•om —te ave•age4 `te•e we•e va•ia—iozs2 toweve•2 wtict we•e pirricux— —o

ex}xaiz4 I— zow a}}ea•s }•onanxe —ta— mazy or —tese" va•ia—iozs we•e pue —o va•ia—iozs iz —te •esipuax soxvez—

coz—ez—4 `anxe bI xis—s —te rxow —imes azp cu} weigt—s ro• 2 18 mixx xo—s (six r•om eact or —wo sigma-nxape

mixe• •uzs/ axx mixxep —o essez—iaxxy —te same ze— iz}u— }owe•4 I— caz ne seez —ta—2 iz geze•ax2 xowe• rxows

a•e associa—ep wi—t xowe• cu} weigt—s4

TABLE VI

Comparison of Flow Times with Flow Test. Cup Weights for

Samples Milled to the same Net Input Power

B48 AND B47 AT 74 HR AFTER GRINDING

Net Input Flow Times Flow Cup Net Input Flow Time Flow Cup
Sample Power at 5 tons Weight Sample Power at 5 tons Weight

No. KW Sec g No. KW Sec

B47-1C 1.10 <218 39234 G8<-5 1249 :289 3<29<

B47-2C 1214 <234 39237 <8<-6 1249 :258 39244

B47-4C 1214 <285 39237 G8<-: 1249 :2:< 3<299

B47-6C 1249 <2:3 39237 G8<-1 1249 :2<8 -39241

B47-3C Q14 <2<3 39283 G8<-8 1214 :2<5 39244

847-5C Q13 9244 39286 G8<-3 1249 :299 39246

B47-1/6C 1.10 ' 9215 3925< G8<+2 1 /:C 1214 :2:< 39248

B47-1/6SI °
f347-1/6S11

1.10

1.10

11.80d
d

1629<

392<5

84244

G8<-1/:51`

G8<-1/:511

1214

1214

11263

14294

39255

39274

B47-1/65111 1.10+ 1324<d 8426< <8<-1/:5111 1214 112<5 84243

i G87 drqmd qn iqr kqq"k°livKno wvmn it rwwu tmupmrit°rm

b G8< drqmd wn libwritwr„ bmnkh it rwwu tmupmrit°rm

k Mm{h rinom wf friktqwn{> C0 A1OC144 ""10 A144 C644; 8110 A644 C365; -51110 A3652

d Klw• tqum{ ind •mqoht{ iftmr 68: hw°r{0 {iuplm{ lmft {prmid wn tri„{ wn libwritwr„ bmnkh2

`te rxow pa—a ro• —te "SV r•ac—iozs izpica—e —ta— —te s—anixizep rxow —imes or L:B a•e zo— •apicaxxy

pirre•ez— —taz —te s—anixizep- rxow —imes or L:74 `te xa•ge pirre•ezce iz rxow —ime ne—weez —te L:7C azp

L:BC mixx xo—s a•e —te•ero•e pue —o —te tigte• •esipuax soxvez— coz—ez— or —te L:B ma—e•iaxs4

`te ta•pzess- or a NAZ moxpizg is a ruzc—ioz or —te peg•ee or cu•e azp or —te }o•osi—y or —te moxpizg4

Po• a givez ma—e•iax —te ta•pzess izc•eases •a}ipxy wi—t moxp cxosu•e —ime2 nu— i— sooz necomes
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essez—iaxxy cozs—az— as —te moxp cxosu•e —ime is izc•easep4 `te use or ta•pzess as a me—top or

pe—e•mizizg cu•e —te•ero•e poes zo— a}}ea• —o ne }•omisizg4 Appi—iozax pa—a oz —te va•ia—ioz or ta•pzess

wi—t moxp cxosu•e —ime a•e givez iz `anxe bII2 wtict axso gives a •ougt com}a•isoz or —te ]ockwexx M

scaxe azp —te ]ockwexx R scaxe wtez usep- ro• ou• ma—e•iaxs4

TABLE VII

VARIATION OF HARDNESS WITH MOLD CLOSURE TIME

COMPARISON OF ROCKWELL M AND 'H SCALES

Material, B45-3M

Mold Closure
Time
Min

Flow Time
at 5 Tons

Sec

Hardness
Rockwell
M Scale

Flow Time
at 5 Tons

Sec

Hardness
Rockwell

H Scale

0.5 7.58 92 9. 18 82

1.0 8.30 94 8.66 89

1.5 8.63 101 8.62 90

2.0 8.41 103 7.73 94

2.5 8.38 105 8.18 94

3.0 7.57 106 8.15 96

3.5 8.12 106 7.43 95

4.0 8.51 107 7.85 95

5.0 8.59 108 7.85 96

6.0 8.63 106 7.50 97

8.0 8.21 104

10.0 8.71 107

12.0 8.04 106

15.0 8.11 106

20.0 8.56 106

Pix—e•s tave neez izs—axxep iz —te ai• izxe— —o —te Po•muxa—ioz ]oom (E-119/2 azp iz —te ai• izxe— —o

—te s—eam-tea—ep ci•cuxa—izg ai• ovez4 `te Ezgizee•izg Nivisioz tas neez •eques—ep —o pesigz a zew

sys—em ro• p•ivizg —te sigma-nxape- mixe•4 `tis wixx izcxupe a sxi} cxu—ct iz —te mo—o• p•ive2 ou—-noa•p

az—ir•ic—ioz nea•izgs2 azp ma—e•iaxxy im}•ovep star— seaxs4 Xew star—s2 }•ecisioz g•ouzp —o ri— —te sigma-

nxapes2 wixx ne izs—axxep as sooz as —te r•oz— sigma nxape oz o•pe• a••ives4 `tese star—s wixx ne mape or

tigt s}eep p•ixx •op nu— wixx zo— ne tea— —•ea—ep4 I— is nexievep —ta— —te tigt —ezsixe s—•ezg—t azp xow

exozga—ioz or —tis ma—e•iax wixx eximiza—e —te —wis—izg ezcouz—e•ep wi—t —te sor— S—aizxess s—eex star—s

cu••ez—xy usep4

Evkl—ktsyn - Az evaxua—ioz or —te }tysicax }•o}e•—ies or L:: tas neez neguz nu— wixx zo— ne •e}o•—ep iz

pe—aix uz—ix zex— moz—t4 L:: coz—aizs 36 }a•—s or Cexxuxo-866 azp 76 }a•—s or Ryp•i—e-ZN-1814 Z•eximiza•y

izpica—iozs a•e —ta— L:: wixx tave •easozanxy goop }tysicax }•o}e•—ies2 nu— —ta— —tey- wixx }•onanxy ne

izre•io• —o —tose or ro•muxa—iozs coz—aizizg 40 }a•—s or Cexxuxo"8664
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Seivice - Mesa Batch No. B-1433 gave a significantly lower percentage of rejected heads in Production
Molding for reasons other than inclusions than did Mesa Batch No. B.1143. A comparative study of these
two resins was requested by Production Molding. The weight losses on chloroform extraction, and on
heating in a vacuum oven (both at room temperature and at 76°C/ we•e pe—e•mizep4 `te ctxo•oro•m ex—•ac—s

we•e eva}o•a—ep —o p•yzess azp examizep4 `te ex—•ac— r•om L-1:33 a}}ea•ep —o ne xess soxunxe iz

ctxo•oro•m azp —o coz—aiz a muct xa•ge• }•o}o•—ioz or ma—e•iax wtict a}}ea•ep —o ne wti—e azp o}aque2

azp xess or ma—e•iax tavizg a gxassy a}}ea•azce4 `te weigt— xoss pa—a a•e summa•izep iz `anxe bIII4

TABLE VIII

Comparison of Mesa DAP Batches B1143 and B1433

Mesa Batch	Weight loss on CC1,	Weight loss, in Vacuum Oven at
Number	Extraction Per Cent	23°C	 70°C

Flow Time at 5 Tons
Sec

L-11:3 394? 643? 64?7 164BB

L-I:33 3849 6465 645B 1541?

Xo pirre•ezces we•e rouzp wtict couxp zo— ne ex}xaizep ny a pirre•ezce iz —te peg•ee or c•oss-xizkizg

as izpica—ep ny —te rxow —imes4 Xo goop ex}xaza—ioz ro• —te pirre•ezce iz •evec—ioz •a—es ne—weez —tese- —wo

na—ctes was rouzp4

Com}xe—e rxow cu•ves we•e •uz oz Mesa La—ctes L-1:33 azp L-15:34 Lo—t or —tese tap rxow —imes

perizi—exy anove 1: secozps a— 5 —ozs4 Roweve•2 —tey tave givez •easozanxy xow •evec—ioz •a—es iz }•opuc—ioz

moxpizg azp a•e neizg usep4

Ma—e•iaxs oz wtict p•y nxezpizg —es—s tap neez •uz we•e •eceivep r•om —te T4 R4 Nay Com}azy azp

r•om Za——e•soz-Kexxy Com}azy2 Izc4 `tese sam}xes tave neez evaxua—ep 4

bisuax onse•va—iozs azp rxow —ime measu•emez—s izpica—e —ta— apequa—e mixizg was on—aizep wi—t a

•innoz nxezpe• iz xess —taz oze tou•4 A mix—u•e or Acme Xa—u•ax 3S2 La—ct 11:1 (rxow2 7457 sec a— 5 —ozs/

azp Acme Lxue 8S2 La—ct 167? (rxow2 1?13 sec a— 5 —ozs/2 azp Acme Lxue 8S2 La—ct 167? (rxow2 1?413- sec

a— 5 —ozs/ was usep ro• —tis —es—4 `te nxezpizg o}e•a—ioz was ve•y pus—y4

`es— oz —te nxezpizg or Ryp•i—e ZN-1812 zizc s—ea•a—e2 azp }igmez— we•e mape iz a •innoz nxezpe•2 azp

iz a —wiz-stexx nxezpe• wi—t iz—ezsirie• na• bisuax onse•va—ioz azp s}ec—•og•a}tic azaxysis ro• zizc we•e

usep —o- measu•e —te tomogezei—y or —te nxezps4

`te •innoz nxezpe• gave a •easozanxy goop pis}e•sioz or —te zizc s—ea•a—e azp —te- }igmez— iz —te nuxk

or —te Ryp•i—e2 nu— —te Ryp•i—e2ro•mep smaxx naxxs wtict •ope oz —o} or —te mix—u•e azp we•e zo— n•okez u}

ar—e• oze-taxr tou•4 Mixizg iz —te •innoz nxezpe• was —te•ero•e zo— sa—israc—o•y4 `tis was axso a pus—y

o}e•a—ioz4

Mixizg wi—t —te —wiz-stexx Lxezpe• wi—t iz—ezsirie• na• a}}ea•ep —o ne excexxez—4

Ir a me—top caz ne pevexo}ep ro• perex—izg —te Cexxuxo asnes—os nero•e cta•gizg —o —te sigma-nxape

mixe•2 axx izg•epiez—s caz ne nxezpep pu•izg —tis }•ocess2 azp p•y nxezpizg wixx zo— ne •equi•ep4 Ma—e•iaxs
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for making a sigma-blade mixer charge (except for monomer- and pigment) have been shipped to the
Patterson-Kelley Company for wet blending tests in a twin-shell blender with liquid-addition, intensifier
bar. It is felt that the combination of slow speed mixing and high speed. stirring may give the 2 desired
result. This test has-been delayed by a vacation at the Patterson-Kelley plant.

Co••es}ozpezce azp cozve•sa—ioz wi—t M•4 W4 C4 S—u•geoz or —te Za——e•soz Pouzp•y azp Mactize

Com}azy •esux—ep iz a •ecommezpa—ioz or —tei• —y}e GZM mixe• ro• ou• xiquip2 perex—izg nxezpizg4 Sizce

—te GZM mixe• is a massive2 sxow-s}eep mixe• wtict migt— orre• xi——xe2 ir azy2 apvaz—age ove• a sigma-

nxape mixe•2 zo ru•—te• ac—ioz tas neez —akez }ezpizg —te —es—s —o ne mape a— Za——e•soz-Kexxey4

Seve•ax cozre•ezces tave neez texp —o ou—xize —te }•opuc—ioz }•ocess azp equi}mez— as ri•mxy as

}ossinxe a— —te }•esez— —ime4 `te nigges— ques—ioz s—ixx •emaizizg is —te equi}mez— ro• —te }•e`nxezpizg s—e}4
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Ools—w-3 Yomyvory Wryjomt

Mound Laboratory has been given the responsibility of recovering helium-3
from Savannah R'iver's gaseous wastes. A process involving both chemical
and isotopic purification is being developed.

pk° W—rsfsmktsyn - O—tqk°°snq yf- tho qk° p—rsfsmktsyn lsno wk° myntsn—od4 Myr ovko— ktsyn2 tho °y°tow dsvsdo°

snty twy pkrt°4 Cynnomtod ty yno yf tho dsff—°syn p—wp° kro twy food qk° tknu°2 k food wknsfyld2 knd twy

myppor f—rnkmo°4 [hs° —nst mkn bo p—wpod dywn ty k pro°°—ro yf kby—t- throo wsmryn° yf worm—ry4 Whon tho

p—wp s° m—t yff2 tho pro°°—ro snstsklly rs°o° kt tho rkto yf kby—t yno wsmryn yf worm—ry por wsn—to tsll st

rokmho° °sx wsmryn°2- kt- whsmh pysnt st lovol° yff ty ny pormoptsblo rs°o fyr °ovorkl wyro wsn—to°4 [ho

rowksndor yf tho °y°tow2 mynnomtod ty k °omynd dsff—°syn p—wp2 snml—do° k mywpro°°yr2 fsltor°2 k ls{—sd ksr

myld trkp2 k pryd—mt wknsfyld2 knd twy pryd—mt myllomtsyn tknu°4 [hs° °omtsyn mkn bo p—wpod dywn ty k
pro°°—ro yf kby—t 11 wsmryn° yf worm—ry4 Whon tho p—wp s° m—t yff2 tho pro°°—ro rs°o°" kt tho rkto yf kby—t
fsvo wsmryn° por wsn—to tsll st rokmho° 35 wsmryn°2 kt whsmh pro°°—ro st lovol° yff ty ny pormoptsblo rs°o fyr
tho noxt °ovorkl wsn—to°4

Sykdsnq knd Unlykdsnq Mkmslsty - [ho trkslor —nlykdsnq °y°tow fyr Skvknnkh Ysvor Wlknt by-pryd—mt qk°- hk°

boon sn°tkllod iz Y-1654 [ho °y°tow wk° to°tod —ndor hols—w pro°°—ro wsth tho hols—w loku-dotomtyr knd

wk°- fy—nd ty bo vkm——w-tsqht

Worwknont mynnomtsyn° ty tho wknsfyld fyr k Wsrkns vkm——w qk—qo knd twy qk° °kwplsnq pysnt° kro
bosnq wkdo4

Sykdsnq yf tho by-pryd—mt qk° snty trkslor° kt Skvknnkh Ysvor Wlknt s° oxpomtod ty boqsn kby—t

Soptowbor 12 19574 It s° o°tswktod thkt tho hols—w-3 myntont yf tho qk° wsll bo kby—t throo por mont4

[rsts—w Yomyvory Wryjomt

A process is to be developed for the unloading of tritium reservoirs, chemical and
isotopic purification of the tritium, and reloading of the reservoirs. The process is
to include the capability of loading and unloading of special high pressure loadings.
The initial process development will include the recovery of tritium from Los Alamos
Scientific Laboratory's decayed salt, aqueous and gaseous materials.

Sywo do°sqn mrstorsk hkvo boon pryvsdod tho Enqsnoorsnq Ksvs°syn sn mynnomtsyn wsth tho hyt qk°

fkmslsty4 Arrknqowont° kro bosnq wkdo wsth Sy° Alkwy° Smsontsfsm Skbyrktyry ty prym—ro fryw thow

vkrsy—°- trsts—w myntksnsnq wktorskl° fryw whsmh tho trsts—w w—°t- bo romyvorod4 E°tswkto° hkvo boon wkdo

k° ty tho rolktsvo worst° yf lyw towporkt—ro ds°tsllktsyn knd qk°oy—° thorwkl dsff—°syn sn tho propkrktsyn

yf p—ro trsts—w fryw tho°o wk°to°4 Sovorkl °y—rmo° yf °—pply yf ls{—sd hydryqon hkvo boon snvo°tsqktod- k°

ty- my°t knd tswo fyr prym—rowont4 Skvknnkh Ysvor Wlknt wk° vs°stod ty ds°m—°°- tho pryqro°° yn tho
byttlsnq yf ro°orvysr°4 [ho Cryyqonsm Enqsnoorsnq Skbyrktyry kt Uktsynkl I—rok— yf Stkndkrd°2 Iy—ldor2

Cylyrkdy4 wk° vs°stod ty ds°m—°° thosr pytontskl myntrsb—tsyn° ty lyw towporkt—ro ds°tsllktsyn °t—dso°4
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Isotope Separation

Mound Laboratory is responsible for the production of several isotopes needed
in research projects at several Division of Military Applications sites. Particular
emphasis is placed on the investigation and use of the thermal diffusion process
for separating gaseous isotopes. Processes and facilities to handle both inert

and radioactive gases are being developed.

Gk°oy—° [horwkl Ksff—°syn - Wo•k is neizg coz—izuep oz —te coz—izuous-rxow se}a•a—ioz or zeoz iso—o}es iz

—te rou• —wexve-roo— coxumzs cozzec—ep iz se•ies cascape4 Usizg zo•max zeoz as a reep gas2 86 mixxixi—e•

sam}xes- coz—aizizg as tigt as 91 }e• cez— zeoz-88 tave neez- on—aizep r•om —te no——om or —te cascape4 `tis

cozcez—•a—ioz was a——aizep ar—e• 96 tou•s or ax—e•za—e rxow azp s—eapy s—a—e o}e•a—ioz4 `te•e was a —o—ax or

eigt— xi—e•s S`Z gas —t•ougtou— pu•izg —te rxow o}e•a—ioz4 Nu•izg —tis —ime zo•max zeoz was iz—•opucep iz—o

a }o•— six ree— nexow —te —o} or —te cascape azp pe}xe—ep zeoz coz—aizizg anou— 145 }e• cez— zeoz-88 was

}um}ep r•om —te —o} or —te cascape4 `te cascape was o}e•a—ep a— a }•essu•e or 3:5 mixxime—e•s or me•cu•y2

wi—t cez—e• wi•e —em}e•a—u•es or a}}•oxima—exy 966 CC4

Oze or —te mavo• }•onxems —ta— tas neez ezcouz—e•ep iz —tis se}a•a—ioz }•ocess is —te accumuxa—ioz or

—tese gases is nexievep —o ne cozcez—•a—ioz or ai• coz—amiza—ioz or —te reep gas ny —te coxumzs •a—te•

—taz ai• xeaks iz—o —te sys—em sizce axx pe—ec—anxe xeaks tave neez eximiza—ep4 ]emovax or —te im}u•i—ies

r•om ez•ictep zeoz tas neez errec—ep ny ve•y sxow }assage or —te gas —t•ougt —wo ac—iva—ep cta•coax neps

texp a— xiquip zi—•ogez —em}e•a—u•es azp —t•ougt a magzesium nep texp a— ?85 °C4 `y}icax azaxyses or —t•ee

sam}xes or gas }u•iriep ny —tis —•ea—mez— a•e as roxxowsD

Sample	 Treatment % N6 , 0, and A  

1	 None
	

75.03

2	 Charcoal Bed
	

0.9

3	 Charcoal Bed and

	

Magnesium Bed
	

0.11

A— }•esez— —wo xa•ge sam}xes or ez•ictep zeoz 88 tave neez coxxec—ep4 `tei• azaxyses a•e as roxxowsD

Xo4 12 :66 mixxixi—e•s coz—aizizg 76 }e• cez— zeoz-88 azp xess —taz 648 }e• cez— zi—•ogez2oxygez2 azp

a•goz; Xo4 82366 mixxixi—e•s coz—aizizg 7? }e• cez— zeoz-88 azp xess —taz 6415 }e• cez— zi—•ogez2 oxygez2

azp a•goz4 `tese sam}xes- we•e •emovep r•om —te no——om or —te cascape wi—t a gxass `oe}xe• }um} azp

a•e s—o•ep iz 566 mixxixi—e• }y•ex vessexs4

Nesigz azp pevexo}mez— wo•k is neizg coz—izuep oz —te gas tazpxizg }um}s —o pevexo} —ectziques

—o •emove gas r•om —te coxumzs azp s—o•e i— a— exeva—ep }•essu•es wi—t zo a}}•ecianxe gas xoss o•

iz—•opuc—ioz or coz—amizaz—s4

A —o—ax or 56 noyn qk° °kwplo° woro knklyzod yn tho wk°° °pomtrywotor ths° wynth4 [hs° wyru wk°

dyno sn mynj—nmtsyn wsth tho kbyvo oxporswontktsyn4 In kddstsyn2 twy °tkndkrd noyn °kwplo° woro propkrod

yno myntksnsnq tknu noyn knd tho ythor myntksnsnq kppryxswktoly throo por mont drsod ksr4 [ho°o °kwplo°

woro r—n knd mywpkrod yn tho wk°° °pomtrywotor4 [ho ro°—lt° ybtksnod woro —°od ty mklsbrkto tho

sn°tr—wont fyr knkly°s° yf ksr myntkwsnktsyn yf noyn °kwplo°4
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Liquid Thermal Diffusion - A 48-hour and a 96-hour run have been completed, employing a 50-50 volume

per cent mixture of D 6 0 and H6O as feed. In both runs, a nominal hot wall temperature of 35 °C and a

nominal temperature difference of 17°C prevailed. The fractions from both runs gave evidence of
corrosion. Most of the fractions had a yellowish color, and a reddish-brown precipitate formed on
standing. In addition, the feed fraction from the 96-hour run was contaminated with graphite from a
port plug employed in a repair operation.

The densities of the supernates from the fractions from the 48-hour run were determined with a
one-milliliter Lipkin pycnometer, No consistent evidence of separation was obtained. Discrepancies may
be attributed to varying degrees of corrosion. It is planned to centrifuge the fractions from the 96-hour
run before determining the densities of the supemates.

Test runs with reagent-grade tributyl phosphate have indicated satisfactory physical and chemical
characteristics for column operation. There was no visible evidence of corrosion or gas accumulation,
and the drainage rate seemed satisfactory. The maximum temperature difference attainable was similar
to that attained with the benzene-carbon tetrachloride system, namely, 45 to 50 °C.

Approximately 0.5-molar solutions of cerous nitrate and yttrium nitrate in tributyl phosphate have
been prepared. The crystalline hexahydrates were agitated with the organic solvent, and the emulsified
water of hydration was removed by centrifuging. After the exact compositions of the two solutions are
determined, they will be mixed in the proper proportion to give a feed solution equimolar in the two salts.

A voltmeter has now been permanently installed- on the instrument panel. A double-throw switch makes
it possible to measure the voltage drop through either column heater.

UNCLASSIFIED
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Mktorskl° yf Wokpyn° Intoro°t

" Xrznp•• dpvplzpxpnt fzr thp przdunttzn zf •xlll lxzunt• zf unu•ull xltprtll•

t• znnl•tznllly rp}utrpd tz xppt thp nppd• zf thp vplpzn• przrrlx.

lykf= Wryjomt

]hp pxtrlnttzn zf lzntux frzx plrttllly2prznp••pd rlfftnltp• frzx

thp Mllltnnvrzdt Urlntux Zpftnpry t• bptnr nzxplptpd tz fulftll

prpvtzu• nzxxttxpnt•.

Experiments woro mynd—mtod ty snmrok°o-tho ds°trsb—tsyn myoffsmsont yf thyrs—w sn tho d—wwy °—lfktod

food °yl—tsyn4 [ho ro°—lt° yf ths° wyru kro °hywn sn [kblo I4

TABLE I

Distribution Coefficient of Thorium in Sulfated Solution

Initial' Aqueous Nitrate Ion Norrhality	 Distribution Coefficient

From	 From
Nitric Acid	Aluminum Nitrate	 Total

CorgiCaq.

: 6 : 645>

8 8 : 1476

1 3 : 54><

On tho bk°s° yf tho ro°—lt° ls°tod kbyvo2 85 qkllyn° yf tho "hyt" °—lfktod food fryw Mkllsnmurydt

Chowsmkl Wyru° woro kddod ty 85 qkllyn° yf twy-wylkr kl—wsn—w nstrkto °yl—tsyn ty qsvo k °yl—tsyn whsmh

wk° kppryxswktoly yno-nyrwkl sn nstrsm kmsd knd-throo-nyrwkl sn kl—wsn—w nstrkto4 Althy—qh w—mh womhknsmkl

dsffsm—lty wk° onmy—ntorod wsth tho wsxor-°ottlor —nst°2 snml—dsnq mlyqqod k{—oy—° pyrt°2 mlyqqod yrqknsm

pyrt°2 qokr wokr- whsmh mk—°od k mhknqo sn tyr{—o yn wytyr°- knd k domrok°o sn" rpw yn tho °tsrror°2 knd thosr

blymukqo knd loku°2 tho oxtrkmtsyn prymo°° qkvo qyyd ro°—lt°4 [ho°o ro°—lt° kro- °hywn sn [kblo II4

TABLE II

Extraction Unit Results

Sample No. Organic Product	 Aqueous Raffinate
ThTh

g/liter	g/Yiter	 g/liter	g,Niter

A 8475 :4:1 646> 6415
B :436 74<1 6469 6269
C 3435 :4<7 646> 6411
D 3455 5416 6416 641:
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The partition unit has been requiring more strip solution than anticipated, and the partition flow-sheet
is still being developed. However, most of the difficulty has been mechanical.

In an effort to decrease the time required for this final ionium production, solid aluminum nitrate
rather than the two-molar solution will be added to the next feed batch. This will reduce the total
volume of the feed solution by over 50 per cent.
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Z•o—ac—izium Z•ovec—

]hp przdunttzn fzr Albu}upr}up Opprlttzn• zf l rrlx zf prztlnttntux2275

frzx unprznp••pd Spprry2Ntltpr2Xrp••. rp•tdup• frzx Mllltnnvrzdt t• bptnr

nzxplptpd.

Wryd—mtsyn - `te •arriza—es r•om —te ri•s— ex—•ac—ioz tave axx neez •ecycxep —t•ougt —te uzi—s4 I— is zo—

ye— kzowz tow muct or —te }•o—ac—izium was •ecove•ep4

Axx or —te }•o—ac—izium stouxp ne iz oze tomogezeous na—ct ny Tuxy 884 `tis •equi•es anou— rou• na—ct

}•eci}i—a—iozs or —te }•o—ac—izium oz a re••ic }tos}ta—e ca••ie• azp pissoxu—ioz or —te •esux—izg sxu••ies azp

}•eci}i—a—ioz oz a —i—azium }tos}ta—e ca••ie•4 `te —i—azium }tos}ta—e ca••ie• wixx ne pissoxvep azp —te

}•o—ac—izium wixx ne cozcez—•a—ep azp }u•iriep ny soxvez— ex—•ac—ioz4

Zu•irica—ioz - `te }•o—ac—izium cozcez—•a—e •ecove•ep r•om o}e•a—iozs pu•izg PY 195? is neizg tomogezizep

azp cozsoxipa—ep nero•e ru•—te• }u•irica—ioz4 I— was es—ima—ep iz xas— moz—t-s •e}o•— —ta— }u•irica—ioz wo•k

couxp ne neguz ny Tuxy 152 azp —ta— —te }•o—ac—izium wouxp ne }u•iriep azp iz aqueous soxu—ioz ny Se}—emne•

14 Roweve•2 necause uzex}ec—ep pirricux—ies we•e ezcouz—e•ep iz cu••ez— RR-Luixpizg }•ocess wo•k2 i— was

zecessa•y —o sus}ezp —te cozsoxipa—ioz azp }u•irica—ioz wo•k —tis moz—t iz ravo• or }•ocess pevexo}mez—4

Z•ocess Kovolypwont - Iz xas— moz—t-s •e}o•— a }•ocepu•e was pesc•inep ro• cozcez—•a—izg —te }•o—ac—izium

•ecove•ep iz —wo-moxa• }tos}to•ic acip oz a •exa—ivexy smaxx re••ic }tos}ta—e }•eci}i—a—e4 Lecause- or —te

pive•si—y or —te na—ctes or •aw ma—e•iax2 —te cozpi—iozs pevexo}ep ro• }•eci}i—a—izg }•o—ac—izium oz re••ic

}tos}ta—e we•e rouzp —o ne iza}}xicanxe —o —te zex— —wo na—ctes or }•opuc—2 azp i— was zecessa•y —o

pevexo} zew cozpi—iozs ro• accom}xistizg —tis }u•}ose4

`te ri•s— sam}xe or }•opuc— •eceivep ro• pevexo}mez— tap az izperizi—e tis—o•y4 I— cozsis—ep or

}tos}to•ic acip s—•i} soxu—ioz r•om ri•s—-cycxe }•ocessizg or a va•ie—y or •aw ma—e•iaxs izcxupizg some

•arriza—e •esipue2 some •ecycxep •arriza—es2 azp some }•e-}•ocessep soxips r•om PY 195? o}e•a—iozs

(sopium ctxo•ipe }•ocess/4 `te }tos}to•ic acip s—•i} soxu—ioz was —•ea—ep- wi—t —te amouz—s or wa—e•

azp 56 }e• cez— sopium typ•oxipe caxxep- ro• iz —te }•evious re••ic }tos}ta—e }•eci}i—a—ioz me—top2

nu— }oo• •ecove•y or }•o—ac—izium •esux—ep r•om —te use or —tese cozpi—iozs4 Appi—iozax sopium typ•oxipe

was appep uz—ix a teavy }•eci}i—a—e ro•mep wtict ca••iep axx or —te }•o—ac—izium2 nu— wtict axso a}}ea•ep

—o tave ca••iep zea•xy axx or —te i•oz4 `te }•eci}i—a—e was —oo nuxky ro• s—o•age2 azp a cozcez—•a—ioz

s—e} was •equi•ep4

Meazwtixe2 a secozp na—ct or }tos}to•ic acip s—•i} soxu—ioz wi—t az equaxxy izperizi—e tis—o•y was

on—aizep4 Oywovor2 iz —tis case2 zo sopium typ•oxipe was appep }•io• —o •ecei}— or —te sam}xe ro•

pevexo}mez— ]a—te• —taz pevexo} se}a•a—e }•ocesses ro• —te —wo na—ctes or 2 }tos}ta—e }•opuc—2 i— was

rouzp cozveziez— —o mix —te na—ctes —o }•ovipe a tomogezeous sxu••y4 Xea•xy axx or —te }•eci}i—a—e

r•om —te typ•oxipe-—•ea—ep-na—ct wez— iz—o soxu—ioz wtez i— was mixep wi—t —te secozp na—ct4 A sam}xe

or —tis com}osi—e was —tez —akez ro• pevexo}mez— or a re••ic }tos}ta—e }•eci}i—a—ioz me—top4

I— was rouzp —ta— —te erriciezcy or —te }•o—ac—izium-i•oz se}a•a—ioz was pe}ezpez— zo— ozxy oz —te

amouz—s or sopium typ•oxipe azp wa—e• appep nu— oz —te tea—izg azp s—i••izg —imes4 `te nes— }•ocepu•e

cozsis—ez— wi—t —te avaixanxe equi}mez— was rouzp —o ne —te roxxowizgD

[y 85 qkllyn° yf phy°phkto pryd—mt2 kdd 8431 qkllyn° yf 56 por mont °yds—w
hydryxsdo knd ton qkllyn° yf wktor4 St-/ tho wsxt—ro fyr fsvo wsn—to° wsthy—t
hoktsnq4 Cyntsn—o °tsrrsnq2 hokt ty 866°M2 knd myntsn—o °tsrrsnq kt thkt towporkt—ro
fyr 36 wsn—to°4 C—t yff tho hokt2 knd kllyw tho wsxt—ro ty myyl ty bolyw >5 9M
wsthy—t s—i••izg4 Si}toz orr knd ds°mkrd tho mlokr °—pornktknt ls{—yr4
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When this procedure was performed on the large batches in the HH-Building, samples of the supernatant
liquor were checked for protactinium. They had. no. count' at 300 key. Hydroxide precipitation tests indicated
that approximately 65 per cent of the precipitable solids were removed with the decanted supernatant liquor,

One more batch of phosphoric acid product remains to be homogenized and to be tested for optimum
ferric phosphate precipitation conditions. It is anticipated that when this precipitation has been completed
and the supemate discarded, all the ferric phosphate precipitates can be transferred as water slurries to
a single Pfaudler kettle for homogenization. A titanium precipitation procedure will be developed to
concentrate the protactinium further and to remove nearly all of the iron now associated with the
protactinium.
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REACTOR DEVELOPMENT PROGRAM

CI[IQIAS UOWEW WEACYOWS

MOMOGESEOUS WEACYOW

]hp Ctvtltln Xzwpr Zplntzr Xrzrrlx ts nznnprnpd wtth thp dpvplzpxpnt zf rplntzrs

suttlblp fzr thp przdunttzn zf pzwpr zr hplt fzr ntvtltln usp. Pzxzrpnpzus rplntzrs

lrp znp zf thp typps bptnr tnvpsttrltpd. In l hzxzrpnpzus rplntzr, thp fupl ts by

dpftntttzn pvpnly dtspprspd tn thp xzdprltzr, sz thlt szluttzns zf urlntux2277,

urlntux2279, zr plutzntux227A lrp lnnpptlblp fupls tf thptr nhpxtnll lnd phystnll

przpprttps pprxtt lzw nlpttll lnd zpprlttnr nzsts.

Ul°twnq°u Swl°bqlqty St°dqm{

A przjpnt hls bppn tntttltpd tz tnvpsttrltp l}upzus systpxs

nzntltntnr plutzntux ls l fupl fzr l hzxzrpnpzus rplntzr.

Intttllly, thp szlubtltty zf vlrtzus plutzntux sllts tn l}upzus

szluttzn up tz 700°C wtll bp xplsurpd. ]hp xlxtxux nznnpn2

trlttzn zf plutzntux wtll bp tpn rrlxs ppr lttpr. A spnznd

szlubtltty study wtll bp xldp zn ln l}upzus systpx nzntltntnr

up tz 700 rrlxs zf urlntux ppr lttpr lnd ftvp rrlxs zf plutzntux

ppr lttpr.

Five series of runs were made on the solubility of the system plutonium (III) sulfate-sulfuric acid-water.

Results are listed in Table I. A summary of all results for the plutonium (III) sulfate system is given in

Figure 1. Experimental difficulty was encountered in the range of acid concentrations from 0.6-hormal to

1.01-normal. Experiments were repeated in this concentration range but the situation was not clarified.

The proposed procedure (CF-57-6-31, "Mound Laboratory Technical Activities Report Through

June 15, 1957") for the preparation of plutonium (III) carbonates must be revised because plutonium (III)

hydroxide is too strong a reducing agent to be stable in water. Other procedures are being investigated for
preparation of plutonium (III) carbonate.
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Ul°twnq°u (III- S°lfitm Swl°bqlqt„ qn S°lf°rqk Akqd-Witmr S„{tmu

42:6 S 1.16 SO8

	

Ymup2 wf	U° Cwnk2

	

Uhi{m	o/lqtmr
Chinom

°C

124 S Kl6 SQ8

Ymup2 wf	U° Cwnk2
Uhi{m	o/lqtmr

Chinom
°C

624 S M0SO8

Ymup2 wf	U° Cwnk2
Uhi{m	o/lqtmr

Chinom
°C

324 S KQSO8

	

Ymup wf	U° Cwnk2

	

Uhi{m	o/lqtmr
Chinom

°C

:24 S M6 SO8

	

Ymup wf	U° Cwnk2

	

Uhi{m	o/lqtmr
Chinom

°C

218.0 12.62 212.4 21.63 260.5 11.74 272.8 17.66 >342.5 14.98

226.2 8.02 211.5 19.41 254.3 6.41 284.0 12.15 >340.5 10.70

231.2 5.65 204.6 12.02 299.5 5.15 287.8 10.04 >341.5 6.43

256.0 3.22 212.4 9.02 333.0 3..90 319.5 7.81 >340.8 4.28

276.6 1.80 245.2 6.66 >350.5 1.98 339.7 5.41 >341.7 2.14

293.8 1.52 229.0 6.59 >349.7 1.52 >340.5 5.20 >343.2 1.28

299.9 1.17 267.6 6.00 >348.2 0.67 >342.7 4.60 >342.7 0.86

234.4 5.16 >341.3 3.14

252.8 3.69 >346.0 2.84

256.4 3.20 >344.3 2.39

328.0 2.53 >338.8 2.16

349.3 1.51 >340.5 1.61

308.4 1.32 >341.3 1.54

309.3 1.11
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GRAMS Pu PER LITER

SOLUBILITY OF PLUTONIUM (III) SULFATE IN
THE SULFURIC ACID4WATER SYSTEM

KIGUWE 1
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AIYCYAM[ WYOWUSSIOU YEAC[OYS

LIQUID CYCLE REACTOR

]hp Atrnrlft Xrzpulstzn Zplntzrs lnttvtty ts nznnprnpd wtth thp dpvplzpxpnt zf

rplntzrs suttlblp fzr thp przpulstzn zf ltrnrlft zr xtsstlps zr suttlblp fzr thp

przdunttzn zf luxtltlry pzwpr fzr sunh vphtnlps. A lt}utd2nynlp rplntzr ts znp zf

thp.typps undpr dpvplzpxpnt. In sunh l rplntzr, l lt}utd nzntltntnr thp fupl

ntrnulltps thrzurh thp rplntzr lnd l hplt pxnhlnrpr. ]hp flutd fzr zpprlttnr l

turbtnp zr jpt ts hpltpd lt thp pxnhlnrpr. Suttlbtltty zf lt}utds fzr sunh rplntzrs

ts blspd zn pxtpnstvp vnzwlpdrp zf thptr phystnll lnd nhpxtnll przpprttps.

M—°od Sklt° Yo°okrmh Wryjomt

]hp Tt}utd Cynlp Zplntzr ts nznstdprtnr thp usp zf l fuspd2sllt

fupl systpx. Mzund Tlbzrltzry hld bppn lsstrnpd thp przblpx zf

dptprxtntnr thp phlsp rpllttznshtps lnd phystnll przpprttps zf thp

nzxpznpnts zf szxp zf thp pxpzspd fupl systpxs. Mzund Tlbzrltzry,s

plrttntplttzn tn thts przrrlx hls bppn nznnludpd.

SsM-YbM-IoM2 `e•za•y sys—em - `te }tase equixin•ium azp —em}e•a—u•e coz—ou• piag•am summa•izizg —te pa—a

on—aizep ny pirre•ez—iax —te•max azaxysis2 —te ipez—irica—ioz or }•ima•y }tases azp nouzpa•y iz—e•sec—iozs or

—te•max g•apiez— quezct sam}xes azp sxowxy-cooxep com}osi—iozs2 tigt —em}e•a—u•e rix—•a—ioz s—upies2 azp

d-•ay pirr•ac—ioz a}}ea•s as Pigu•e 14 `tis is —te same epac -•am as iz xas— moz—t-s •e}o•— sizce •ecez— pa—a

tave izpica—ep a zeep ro• mizo• •evisioz ozxy4

Nirre•ez—iax —te•max azaxyses or com}osi—iozs sexec—ep iz —te Vi 3]nLe8P 7-LeP3 •egioz yiexpep pa—a iz

ag•eemez— wi—t —tis }o•—ioz or —te piag•am as }•eviousxy }•esez—ep4 A}}a•ez—xy —te tigt viscosi—y or rusep

sax— mix—u•es iz —te tigt ne•yxxium rxuo•ipe •egioz xeaps —o }oo• perizi—ioz or —te —•azsi—iozs4

Examiza—ioz or com}osi—iozs iz —te ]nLeP 3-Vi]nLeP2 •egioz ny pirre•ez—iax —te•max azaxyses azp

—te•max g•apiez— quezct —ectziques izpica—ep —ta— —te ]nLeP3-Vi]nLeP:]n2LeP: }e•i—ec—ic stouxp ne

}xacep a— :B moxe }e• cez— ne•yxxium rxuo•ipe2 18 moxe }e• cez— xi—tium rxuo•ipe2 azp :6 moxe }e• cez—

•unipium rxuo•ipe42 azp —ta— —te a•ea assigzep —o ]nLeP 3 is xa•ge• —taz —ta— izpica—ep iz Pigu•e 14 `te

nouzpa•y ne—weez ]nLeP 3 azp ]n 3LeP: wixx ne •ep•awz —o izcxupe —tis xa•ge• a•ea4

Examiza—ioz or —te•max g•apiez— quezct sam}xes apvacez— —o —te ]nLeP 3 }•ima•y }tase a•ea •eveaxep

az anuzpaz— amouz— or quezct g•ow—t ]nLeP3 wtict geze•axxy }e•sis—ep —t•ougt —te ez—i•e xezg—t or a

g•apiez— —une4 `te quezct-g•ow—t ]nLeP 3 mape ipez—irica—ioz or —te —•ue }•ima•y }tase azp i—s nouzpa•y

iz—e•sec—ioz ve•y pirricux— ny o}—icax me—tops4 d-•ay pirr•ac—ioz —ectziques we•e or zo assis—azce uzpe•

—tese cozpi—iozs4 `te —wo —e•za•y com}ouzps2 Vi]nLeP : azp "Vi3]nLe8P27 "2 azp ]nLeP 3 cazzo— ne ipez—iriep

accu•a—exy iz —te }•esezce or oze azo—te•4 `te•ero•e2 maizxy xiquipus —em}e•a—u•e azp nouzpa•y iz—e•sec—ioz

pa—a on—aizep ny pirre•ez—iax —te•max azaxyses we•e usep ro• —te cozs—•uc—ioz or —tis }o•—ioz or —te }tase

piag•am4

`te }•ima•y }tase iz Com}osi—ioz ]-:?2 `anxe 12 was rouzp —o ne "Vi 8]nLe8P2"4 A— —te vaxxey

iz—e•sec—ioz2 Vi3LeP: a}}ea•ep4 Examiza—ioz or —tis com}osi—ioz cozri•mep —te xoca—ioz or —te nouzpa•y

xize se}a•a—izg —te }•ima•y }tase a•eas assigzep —o Vi2LeP2 azp "Vii 8]nLe3P2" iz Pigu•e 14
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TABLE I

Thermal.Gradient Quenching Data for the LIF.RbF-BeF6 System

Phase Change Phases Found Phases'Found 
Comp. Composition, Mole Percent Temperature Just Above Juste Below

No. LiF	RbF	BeF, Phase Change Phase Change Interpretation

40 15 35 50 358 Liquid L iquid-Comp. A* Liquidus ind

Ouir-, phi{m2

41 10 40 50 385 Liquid LiquEd.Comp. G. Qqy°qd°{ ind

prquir„ phi{m2

42 30 5 65 405 Liquid Qqy°qd0 GmK 2 Qqy°qd°{ ind

prquir„ phi{m2

43 5 35 60 407 Qqy°qd Qqy°qd0 RbBe2 F, Qqy°qd°{ ind

prquir„ phi{m2

45 13 29 58 336 Qqy°qd Qqy°qd0 WbGm00K0 Qqy°qd°{ ind

prquir„ phi{m2

46 45 10 45 430 Qqy°qd Qqy°qd0 Cwup2 A Qqy°qd°{ ind

prquir„ phi{m2

Qqy°qd0 Cwup2 A Qqy°qd0 Cwup2 A2

Qqt GmK4

Gw°ndir„

qntmr{mktqwn2

47 15 40 45 430 Qqy°qd 2Qqy°qd0 Cwup2 G2 Qqy°qd°{ ind

prquir„ phi{m2

844 Qqy°qd0 Cwup2 G Qqy°qd0 Cwup2 B,
F21)2BeF4 *

Gw°ndir„

qntmr{mktqwn

* Swt vmrqfqmd b„ `-ri„ dqffriktqwn

"
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In —te xas— •e}o•— —te —em}e•a—u•e or —te ViP-Vi]nP2-]n sLeP2 }e•i—ec—ic was zo— •e}o•—ep4 `te

—em}e•a—u•e or —tis }e•i—ec—ic tas neez pe—e•mizep —o ne :76°C4

Qq° UK0 Sqnolm Cry{til St°dy " `te s}ace g•ou} azp uzi— cexx or a sizgxe c•ys—ax or Vi 3UP2 tave neez

pe—e•mizep4 `te c•ys—ax was —e—•agozax4 Axx tkx we•e }•esez— wi—t tko }•esez— ozxy wtez t+k -8z4
	 0

`te s}ace g•ou} izpica—ep was D87 Z:/z mm4 I— was rouzp —ta— a ?4111 ± 64665A azp c 18476? + 62665A

Ex}e•imez—axxy —te pezsi—y was pe—e•mizep —o ne :4B: g/cm4 A— ri•s— izs}ec—ioz2 c a}}ea•ep —o ne ?2353d2

nu— —te }•esezce or some weak •erxec—iozs izpica—ep —te vaxue givez anove4 `te zumne• or moxecuxa• uzi—s

}e• uzi— cexx2 z2 is equax —o :4

Z•eximiza•y caxcuxa—iozs izpica—e —ta— —te c•ys—ax examizep may ne a perec—-—y}e or s—•uc—u•e4 `te

pezsi—y or Vi2UP2 was caxcuxa—ep —o ne :47?9 g/cm s oz —te nasis or —te roxxowizg s—•uc—u•e4 Oze se— eact

or —te eigt— azp six—eez-roxp }osi—iozs a•e occu}iep ny rxuo•ize a—oms4 Oze se— or —te rou•-roxp }osi—iozs

a•e occu}iep ny 345 u•azium a—oms wi—t —te •emaizizg 645 rou•-roxp }osi—iozs occu}iep ny —te •emaizizg

rxuo•ize a—oms4 Ir o—te• sizgxe c•ys—axs or —tis com}ouzp caz ne }•opucep2 —te s—upy or i—s s—•uc—u•e wixx

ne coz—izuep4

Mqoh Ymupmrit°rm Cilwrqumtmr `te ri•s— a——em}— —o measu•e —te —te•max cozpuc—ivi—y or Com}osi—ioz 36 was

mape wi—t Cexx 8 wi—t —te •ere•ezce vuzc—ioz iz a soxip zickex cyxizpe• iz —te pummy sipe or —te caxo•ime—e•4

]esux—s •e}o•—ep iz a }•evious •e}o•—2 CP-57-5- :8 izpica—ep —ta— a xa•ge2 uzex}ec—ep co••ec—ioz was

zecessa•y necause or —te —te•max •esis—azce ]2 r•om sam}xe —o caxo•ime—e• azp —te uznaxazce or tea—

ca}aci—ies ne—weez —te sam}xe azp pummy sipe4 Iz o•pe• —o eximiza—e —tis pirricux—y2 —t•ee mo•e cexxs

(Xo4 32 :2 azp 5/ we•e mape wi—t a •ere•ezce vuzc—ioz izse•—ep iz a toxe (646?3-izct ny 1413-izctes pee}/

p•ixxep iz —te waxx or —te ou—e• stexx4 I— was zecessa•y —o izc•ease —te waxx —tickzess —o 6469 izct ro• —tis

}u•}ose4 Com}osi—ioz 36 was usep iz Cexxs 3 azp : azp Com}osi—ioz 76 iz Cexx 54 Axx •esux—s on—aizep wi—t

—tese cexxs stow a tigt peg•ee or cozsis—ezcy4 Iz o•pe• —o save —ime azp —o pounxe cteck —te •esux—s2 —te

caxo•ime—e• was ny-}assep azp measu•emez—s coz—izuep iz a ru•zace4 `tis axso ezanxep —te •emeasu•emez—

or Cexx 8 wi—t —te •ere•ezce —te•mocou}xe iz a sxeeve wtict tap a xigt— }•ess-ri— —o —te sam}xe4 `te

cozpuc—ivi—y or Com}osi—ioz 36 iz —te xiquip s—a—e as pe—e•mizep r•om axx —tese measu•emez—s is K z 6466863

± 16 }e• cez—2 wi—t xi——xe —em}e•a—u•e pe}ezpezcy4 `te ximi— izpica—ep is a cozripezce rac—o•2 }•onanxy

somewta— xa•ge• —taz a ma—tema—icaxxy-pe•ivep oze4 `te vaxue or K iz —te soxip s—a—e is essez—iaxxy —te same

wi—t a g•ea—e• }ossinixi—y or e••o• necause or voips causep ny st•izkage pu•izg r•eezizg4

`anxe] gives —te cta•ac—e•is—ics or —te cexxs azp sam}xes4 Cexx 8 is —te same cexx pesc•inep iz

CP-57-5-:84 Cexx 32 wi—t a ga} or ozxy 646B izct2 was pesigzep —o im}epe cozvec—ioz azp —o cause —te

rizax •esux—s —o pe}ezp mo•e u}oz —te tea— ca}aci—y or —te zickex non —taz u}oz —te sax—4 `tis is izpica—ep

iz —te —anxe as —te }e• cez— or —te —o—ax a•ea iz 6 C-sec o•igiza—izg r•om eact(78 }e• cez— vs 8B }e• cez—/4

Cexx :2 tavizg a ga} or 641B1 izct azp a smaxx non2 was muct mo•e sunvec— —o cozvec—ioz2 azp —te vaxue or

K pe}ezpep oz —te sax— mo•e —taz —te non (?5 }e• cez— vs 35 }e• cez—/4 `te pimezsiozs or Cexx 5 a•e

cozsipe•ep o}—imum a— —tis —ime4

`anxeIII gives —te com}xe—e •esux—s oz Cexxs 82 32 azp : iz —te o•pe• •uz4 S}o—wexpep —te•mocou}xe

vuzc—iozs or Ct•omex-Cozs—az—az tave givez xi——xe —•ounxe exce}— ro• —te ri•s— se— wtict pip zo— —•ack

}•o}e•xy4 `tis migt— accouz— ro• —te xa•ge vaxues or K (soxip/ pu•izg —te ri•s— tea—izg cycxe or Cexx 32

ax—tougt }•evious tea— —•ea—mez— may axso ne —te cause2 sizce —te sam}xe tap neez ai•4cooxep r•om 766 °C
}•io• —o xoapizg4 ]esux—s stow —ta— zo piscoz—izui—y exis—s iz }assizg —t•ougt —te cu•ie }oiz— or zickex2

(358°C/2 a— wtict }oiz— —te non gives —te g•ea—es— coz—•inu—ioz —o —te a•ea4 Sizce —te tea— —o —te non mus—

}ass —t•ougt —wo sax—-zickex rixms azp —te tea— —o —te sax— }asses —t•ougt ozxy oze2 —te cozs—azcy or lc
ne—weez sam}xes azp pu•izg sax— o• zickex }ta e ctazges caz ozxy meaz a zegxiginxe rixm errec—4

A3A
:
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YAGQE II

Sample Characteristics

Cell	Bob O.D.	Container	Weight of	Weight of	Area (°C-sec)	Area (°C-sec)	Salt

in.	I.D. in	Nickel	Sample	Due to Nickel	Due to Salt	Prepared

2 0.4825 0.7410 70.27 43.96 67 33 MOUND

3 0.3837 0.5436 146.31 19.12 72 28 ORNL

4 0.2450 0.6075 97.62 33.69 35 65 ORNL

5* 0.3830 0.6122 119.06 26.65 60 40 ORNL

* Composition 70, others Composition 30.

Sizce a vaxue or K - 646619B was on—aizep wi—t Cexx 3 wi—t zo izpica—ioz or a xa•ge e••o•2 azp a —ez—a—ive

vaxue or K - 646635 was •e}o•—ep }•eviousxy wi—t Cexx 82 i— was pecipep —o •emeasu•e K wi—t Cexx 8 iz

azo—te• ru•zace4 Pi•s—2 toweve•2 Cexx Xo4 3 was izse•—ep (wi—t a sxi}-ri—/ —o —te cez—e• or a ?-izct xozg2 8-izct

O4N4 ny 64B66-izct I4N4 zickex cyxizpe•4 A Ct•omex-Axumex —te•mocou}xe was izse•—ep iz —te zickex cyxizpe•

azp cozzec—ep —o a Poxno•o coz—•oxxe•4 `tis assemnxy2 wi—t —te zo•max pirre•ez—iax cou}xes iz }xace2 was

izse•—ep iz a `y}e M871B Revi-Nu—y Exec—•ic Com}azy ru•zace equi}}ep wi—t a n•ass xize• or 8-izct I4N4

ny 8485-izct 6 N4 `te ozxy ru•zace coz—•ox a— ri•s— was —te Poxno•o wi—t az OX-OPP or 836 vox—s iz se•ies

wi—t a Wa•p-Veoza•p }o—ez—iome—e•4 Wi—t —tis •exa—ivexy c•upe se—-u} az ave•age vaxue or K - 64661B3 was

on—aizep2 iz ag•eemez— wi—t —te caxo•ime—e• •esux—s wi—tiz —te }ossinxe e••o•4

`wo —te•mocou}xe wexxs we•e —tez p•ixxep iz —te cez—e• azp }e•i}te•y or a soxip zickex cyxizpe• or

146?-izctes O4N4 azp 8 izctes xozg4 `tis cyxizpe• was couz—e•suzk iz—o —te zickex nxock azp —te assemnxy

izse•—ep iz—o —te ru•zace as nero•e4 `t•ee •uzs •azgizg r•om 36°C —o ?76°C gave 6416 cax-sec -i-°C--4-cm-1 as

—te cozpuc—ivi—y or zickex wte•eas 6413 is •e}o•—ep iz mos— xi—e•a—u•e4 `tis —es— izpica—es —ta— —te•e is

zegxiginxe e••o• o•igiza—izg r•om —te —te•mocou}xes iz measu•izg —te —te•max cozpuc—ivi—y or Com}osi—ioz 364

Xex—2 —te 146?-izct cyxizpe• was no•ep ro• a xigt— }•ess ri— —o Cexx 84 `tus2 wi—t —te exce}—ioz or —te

piscoz—izui—y or —te }•ess ri—2 Cexx 8 was simixa• —o Cexx 3 wi—t —te •ere•ezce vuzc—ioz iz —te ou—e• }e•i}te•y

or —te sam}xe4 `tis assemnxy was xowe•ep iz —te ru•zace as nero•e4 A— —tis —ime pirre•ez—iax OX-OPP coz—•ox

was on—aizep ny cozzec—izg a 16 otm - 56 wa—— Otmi—e }o—ez—iome—e• ac•oss —te Poxno•o swi—ct4 `te

ave•age or rou• •uzs was K s 64668652 iz excexxez— ag•eemez— wi—t pa—a ?n—aizep wi—t Cexx 84 Azo—te• •uz

wi—t •a}ip tea—izg r•om 536 —o 766°C gave K - 6466881 wi—t some izpica—ioz or az izc•ease iz tea— —•azsre•

wtez —te pirre•ez—iax —em}e•a—u•e ac•oss —te sax— •eactep anou— 11°C4

Cexx : was cozs—•uc—ep —o accez—ua—e —te errec— or cozvec—ioz4 I— was ri•s— •uz iz —te ru•zace4 Nu•izg

—tese •uzs —te —te•mocou}xes we•e somewta— " zoisy " nu— —te•e was s—•ozg izpica—ioz —ta— vaxues or K

izc•easep wi—t —em}e•a—u•e (6466818 —o 64668?B/ as —tougt some cozvec—ioz was uzavoipanxe as —te

viscosi—y pec•easep4 Oze •uz wi—t a ras— tea—izg •a—e stowep az an•u}— —em}e•a—u•e p•o} ac•oss —te sax—

as —te —em}e•a—u•e pirre•ez—iax was •isizg —o anou— 99—4
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YAGQE III 

Cwuplmtm Yhmruil Cwnd°ktqvqt„ Wm{°lt{ wn Cwupw{qtqwn 34 qn Ordmr W°n

Cmll Envqrwnumnt Y0

°C

T2

°C

AY
oC

Wmuirs{

3

3

Cilwrqumtmr
a

18129

66728

66708
36:27

<525
9923

4244315
4244676 Kqr{t {mt wf thmruwkw°plm{ nwt

3 16:>7- 86:2< 14421 4244686 triksqno prwpmrl„ ind "nwq{„"2

3
II 86:2< 54828 772: 4244683

3 7:26 18129 :527 424461<

3

3
tl

18129

66728

66728

36724

<526

992:

4244667

424466:

3 36724 86:25 9925 4244647
3 67726 36:29 9927 4244681

3 36:29 86:2: 992< 4244617

3 86:2: 54826 772: 4244614

3 5482< 51527 1124 4244684°

3 51527 5682: <29 4244619.
b

3 56325 :6321 992: 42441<4

3 56521 57828 8928 4244611
3 57828 :6823 8929 424419:

424461:3 1:423 65927 9928
3 54825 56:25 6624 4244645k Sm• {mt wf thmruwkw°plm{0

3 56:25 5<627 552< 424419<. •qth mxkmllmnt rm{°lt{2

3 K°rnikm 16: 6:5 139 4244157

3 6:8 399 135 4244175 Qirom tmupmrit°rm w{kqllitqwn{

3 534 :34 144 4244177. bmki°{m wf {qnolm OS-OKK

3 :34 534 144 42441::d. f°rnikm kwntrwl2

3 6:5 844 135 4244644

3
3

534
:34

:34
534

1440

144

. 

d

4 441<:
d'

4244191

3 534 :34 114 424419:.d

Swlqd 34 6:4 634 4214 Yhmruwkw°plm •mll{ qn kmntmr0 ind

Sqksml 6:5 8<5 664 4249 Umrqphmr„ wf 124*qnkh {wlqd nqksml

$1 8<5 :74 1<5 4211 k„lqndmr2

6 6: 16: 144 42441:<

6 16: 66: 144 424417: Ymupmrit°rm w{kqllitqwn{ rmd°kmd

6 66: 36: 144 42441<: <4 pmr kmnt b„ dqffmrmntqil OS-OKK

6
II 36: 881 115 424419: Kwxbwrw kwntrwl2

6 534 5<4 54 4244641.

6 5<5 :86 :6 424419:.

6 :86 744 5< 4244618.

6 744 565 175 4244611.

6 565 874 55 4244617°

6 874 534 :4 424419<°

6 644 345 145 4244613 f

6 534 744 174 4244661.

8 534 5:< 3< 4244616.

8 5:5 :34 :5 4244634.

8 :34 :<4 54 42446:<.

8 534 744 174 4 4436:.9
4244183"8 Cilwrqumtmr 352: :126 652:

8 875 Yhrw°oh -OH 42441:41

8
8 11

5652:
57726

57:29
:6523

5123
8<21

4244661.
4244668.

Urmkq{qwn wf umi{°rmumnt ibw°t

1 pmr kmnt2

8 56929 7929 5424 424461:.

8 57908 :6728 8<24 424466<.
k

8 515>5 56828 923 42441<7.

8 56828 588>: 6426 4244648.	

i>
b2

e .

d2

. Ulwttmd wn Kqo°rm 62

<5% wf AH (umltqno-; p l 30<4 9/ku3

15% wf AH (umltqno-; p 30:< mus
AM "481 kil/o0 p 3275 o/mu

Siuplm kin qnvmrtmd

m2 5:2< kil/oip-= 3275 o/ku3	h.
f2 Ki{t hmitqno0 11"C dqffmrmntqil

o2 Ki{t hmitqno0 9°C uix2 dqff20 {hirp	I.

brmis ittrqb°tmd tw kwnvmktqwn2

s2

Ki{t kwwlqno0 ki°{qno vwqd{ ind lw• K
vil°m{ qn {wlqd2

OH - 125 kil/o wf 875°C brmis (•hqkh
ippmir{ qn ill {iuplm{ iftmr fi{t kwwlqno2

15% wf AM 54 kil/o qnkl°dmd2
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Cell 4 was then put in the calorimeter. In the temperature range from 524.4°C to 544.6°C (just above

melting) K was 0.00204, with values at higher temperatures ranging from 0.00216 to 0.00228. In these runs

the differential temperature was about 1 °C as in the furnace runs

These conductivity cells become a crude calorimeter for the determination of AR of phase changes

after the conductivity of the salt has been determined. In Table III AR was determined with the high

temperature calorimeter and used to calculate K. The reverse of this can be done, i e., K can be determined

before a phase change and the area under a phase change can then be converted to calories. This method
was applied to the 475°C break, which occurs only afterrapid quenching. A value of 1.5 cal-gm -- resulted,
in agreement with the calorimeter results.

The thermal conductivity measurement of Composition 70 in Cell 5 has not been completed. The initial

value obtained, under adverse conditions, is K - 0.0022 cal-sec '-cm -a-°C-- . Two differences were noted

between this salt and Composition 30. There was no 475aC break after fast cooling and there was much more
heat of melting above 522 °C. Melting began at essentially the same temperature, 506°C,

4      

"   
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S°klmir Gittmry - Yhmruwmlmktrqk Yypm

]hp dpvplzpxpnt zf l systpx fzr thp dtrpnt nznvprstzn zf thp pnprry zf

rldtzlnttvp dpnly ls hplt tntz plpntrtnll pnprry ts undpr tnvpsttrlttzn

fzr thp U. S. Arxy Strnll Enrtnpprtnr Tlbzrltzrtps by Mzund Tlbzrltzry.

Zldtzlnttvp xltprtlls lrp bptnr pvllultpd ls hplt szurnps wtth

nznstdprlttzn rtvpn tz lvltllbtltty, nzst, hllf ltfp, shtpldtnr, hpllth

hlzlrd, lnd pfftntpnny. ]hprxznzuplps, lnd flntzrs fzr zpttxux shlpp

lnd nznftrurlttzn fzr xlxtxux pfftntpnny zutput wtll bp nznstdprpd, lnd

l prztztypp thprxll blttpry wtll bp pznstruntpd.

A —te•moexec—•ic geze•a—o• tavizg 186 vuzc—ioz }ai•s or —te —y}e pesc•inep iz MVM-CP-57-?-31

(°°Moz—txy `ectzicax Ac—ivi—ies ]e}o•— `t•ougt Tuze 152 1957° 3 / was cozs—•uc—ep azp neizg —es—ep ro•

ou—}u— vox—age azp erriciezcy2 Pigu•e 1 is a }to—og•a}t or —te }•o—o—y}e geze•a—o•

Kqo°rm 1 - Urwtwt„pm Yhmruwmlmktrqk Gmnmritwr
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