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DISCLAIMER 

This report was prepared as an account of work sponsored by an agency of the United States 
Government. Neither the United States Government nor any agency thereof, nor any of their 
employees, makes any warranty, express or implied, or assumes any legal liability or responsi- 
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or 
process disclosed, or represents that its use would not infringe privately owned rights. Refer- 
ence herein to any specific commercial product, process, or service by trade name, trademark, 
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom- 
mendation, or favoring by the United States Government or any agency thereof. The views 
and opinions of authors expressed herein do not necessarily state or reflect those of the 
United States Government or any agency thereof. 
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EXPEP3rn7T:\L 

The procedure used in making the d&nsity de%erininations was 
essentially t he  same in each case w i t h  the exception of t h e  cne low 
value reported. 
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a :ralue of 20 x 10-6 cm,/cin,/o~, for t he  coefficient of l inear  expansion 
were used to calculate the length of the thread a t  25G°C. close to the 
obaelved melting point of polonlumo2 The assungtion was also -de t h a t  
a t  the melting point and during centrifugation the molten metal coap3-etely 
f i l l e d  the end of the capillary, Also, thst it behaved like a norm1 a&aI 
in contracting when it solidified. and cooleci fmtr'ler to the %emperatuse 
a~ which 'the length  was ineasured., 

The observed length was corrected back .to the l ength  close to the 
m03.4,kg ,point 25OoG,, and the valunre at that tenperatwe ;vas mad from the 
calibration curve for the capillary, This volurne and t h e  calorimetric de-- 
termination of the weight of po3.oniun is necessaq to caleulats t he  dansitj. 
-at 25O0c,  his is t,heil C O K + G G ~ C ~  -to :he d e ~ ~ i t j r  at 2:%, 
The fo rnuas  used are: 

A. smooth c m e  may be dram tfisough the  poin&s obtained with 
aercury, 
the 8rmr in the volwe determination, 
shcwn in F i g w e  4, 

The deviation frcm %he curve may be used t,o assign a value for 
A typ ica l  ca l ibra t ion  eume is 

2, The error in measuring the length of the thread for these experi- 
menhs is deterabed by the sensitpli ty of t h e  t m . v d h g  rr?icroscope, 

If id; is assumed khat thfs eorreetion is good t~ twenty per cent, t h e  I 

error fs correspondingly reduced, 

3., An eymr may be present in making .;he te~perature  correetiono 

IC0 The error in the ealaz5metric de%em&nation of %he weight sf 
poloniw. used is 0,2 per cent, 6 



U NCLASSI F 1 ED 

These were assumed to be spherical segments and with the measwentent of 
the base and an estimation QT the i r  height, a correction could be anplied, 
1% appeared that all the bubbles present aere observed, although the .mall 
,possibility exists that some =re present x i th in  the thread and eszapsf: 
observation, 

If t h e  polorrim sample is essentially 900 per cent pure then khe 
overalp errw in such a determindtion should be about; two per cent, 

The essen%iaI, daka are liis%ed in t i e  following table:  

A fair;Py typical thread of the ae%ttl 29 a capillary. is .shmn 
in Figure 5;, 
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Frcm the way jn which these detenninations r-tere made the v a h e  
reported is that f o r  polonium in t h e p  modification providcd the previous 
obseaua-tions on the transition from/to palo,nim are correcto 1. 

On the basis of t he  Ea& three deLcrminations one my ray khat 
the density of polonium is 9.29 ga/ccD with a standard deviseion frca the 
a e a n 9 r =  k0 ,07  g,/cc, and a probable ermr equal to 2 0,06 g,/cc, fQR 
a single determLnai;ion., 

1, C, 9, bxwe2.1 and if, M, Fkaffies, R e p r t .  Ne, LA-604 Fhysicail 
Properties and Crystal Structure o f  Poloniw, August 30, 194.6, 
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MLM 230 

QUARTZ TUBE USED IN DENSITY DETERMINATION 

Ird.Soo1 off  e nd. So01 o f f  
I 

+FIGURE 2- 

\Cali broted Capillary 

\ L Tube Contoinin Po 
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\ 
34/45 Quartz Joint\ 
to Voc. System 
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CENTRIFUGE 
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-FIGURE 3 4  

CUP EQUIPPED WITH FURNACE 
-SCALE: FULL SIZE- 

MM 230 

*LEGE NO -L 

6 x 0 s ~  Centrifuge Cup 

Asbestos I nsulo tion 

Nichrome Wire Furnace i n  Thermocouple InSUlOtOZS 

Izon Tube ond Cover 

Txonsite Insula tor 
Modified Pyrex Centrifuge Cone to hold Quartz 
Capillory 
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3. ASSIGNMENT OF TXMFERATURFS, 

4, CALORIMETRIC DETERMUTION OF MASS. 

5. ''BUBBfrli:" CORRECTIONS, 

MLM 230 

POSSIBU SOURCES OF ERROR 

1, CALIBRATION OF CAPftrlArrY. 

2, MEUUR,EMENT OF POLONIUM THEBAD LENGTH, 

IF THE POLONIUM SWm IS ESSZNTIAUY 100 PEB CENT PURE, THEN THX 

OvEIisLL ERROR IN SUCH A DE!PERMTNhTION SHOUW) BE ABOUIC 2 PER CEBTT, 

480720 
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