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Ô
kw
f*

<n<
n

v\

sQ
t<aff4•

r
-t
p

<
&<•

§0*->

ESQ

L



1

0
.

0eĉo3
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pV:AT, p^^r
or p -p-s1

/v)

SyNstUuWa® We last reX^tion in t.fo® dlf»

femiUal expre8»2.on above give®

dp .-£fl u;2rdr
RT

which j.nUgrat®s to

•z^

^-p ~- &i Jy ^ cwst

Puttin® In ^h® laoundapy oo&aa.Uont that at

the Xiqujld aitpfae® r = R the preesure p^ is that of

th® satwaUd vapor at tlw twaper^ture T, we get

__^2 ^ZRi
-^ =&T— t con st

Froa whicli
JVL uJiR'

cons? = J^^ - ^7- -=T

Q30.& thUS

^-^^-'^.-fr^
or ag&ia

f-~^ <?
^t(r^l

T^r



?Nk» Xa»t 218 »a expiwiftail.&ia fw tha wittUiNAiua

P3WB8W® •staWahed at vayiou» yekdii in a Pota'&IUag

oyaj.aAer of ra^W. At th® poHptaary -felie pyB»ur« f »p

WMXC at the axU S.t is X®»8 tNkn tht». ®a» PA^i^ 9f tb«

pressure a^ t ho a-xis to that at th® periphery la

M^iKi

-1- r ^ in
f.̂

V^ ?.4 { ftol. W1», 153.83 ) tMe yaM® should haw

T&e<n about t/^ in t^e ®xp®ria«8t jns^ a^at^l?®^,

Slnoa oarfeoa tetr&oMQXlde is ©oapos^a of fwffi

atoms <?f chlorine and on* atm of carbon and Binoe

t&eyd are tw isotopee of dh^rta® a»d tir@ of carbeaa,

thsye slaould exist ten diKtia8tt»p»et»8 of @%4

ran8A.3a& t% awl^oulaap mta^ Sv^ ISS ^o Nt £»»• Sft-

cauae of tAe raaEll^r t of 015 ( 0.7^ } the number 6t

^

1) IntwnaaUoml Tafel® of Stable XffotopeB,

R.S,?,,^, 534.
_CJ^Sr~\JZ_
c^'7 "^

?Q
c

z73
12. ^7.3

0.7-

A^toa, "ZoQtppen", M. Amold and C®.» t935
U.3S'^_7^- C'i _ '99~.7^
C^3r ~~~^ ~C~^ "~~t~^5-

^QV and Ha»w, Phya. Rev, ^ 722, i956

-^7" : 3.o7 ± .03

Kallaan atod La»ar«ff» Zeita.f.PhyBlk,

_CA

C£

35-

37

259» 1037
(a 000

/^
3.2 A-



K^

IstiIu0t-t

Bt

tIa

(^f̂t*
-t

It»®dt

e?
<h•

-

tft

St

^
09
»-
»
-

?6

M
O

l<
t•

^0
n<

^
s

<3$
^

0\
6

fr-
{f\e

?
-
£
•

-
 
i
y
 
,
 
{
<

«
fe

\
y
\

 y
\

 t^
 m

 <
<

r
'^

 s
' ^

in^
<

«
-

w
 M

«(s
»

*
n

 
s
\

 
t
£

\
y
\

K
\

 m
 <

y
 y

\
S

f" S
<St®

<
^

vm
«y<

^0
9S«—0



«•u*
<0IaI0
-

0i8I©?I4
.*

*
»30I*
»

®iT̂
t

•
d

tQ4
as-"t

(\(
(V

ly^

0
^

 ^
 .1

^

^^
r^

. it

-4^
^

^
\

^
nt

<J

s
^

<
j 1

^

N
1 ,- 8

0I0
«

r*
r
f
t

'0
,^^

^
^

^
n

'a

d
r
x

»y
^1

.^'0

^((

<
?-»

H

1
 ^

I
 ^

^

^
^

^^1
^

^
^

^
^̂
'.*

»

ll

^

?v
^

^
_
^
^

s



<
^

^

15
 
-

5 I
§

g
8$I

It
?!*

4

s^Vt

?-<

<;

•
^

•
^

t̂
-'3

^

1

0
-^

N
^

^t
f(

^
-

Q
i

-^

^4̂
-^

K
<

»

*
»

§

n^r

K

1̂
-^

,^

ff

•
^

^

M^~̂^^

^

C<1
-4

"^+
-^

^\i^̂
(

K

.^
l

^1^1̂
s^

^
1^<̂M

^<

^

-0

^

^H
<3

^

^^
(

CMd)n

i?^?-*
«

<
#

«•
*

I

-0^K
^«»
«&

eÎ
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Ift. __ J^ ^1°

r^ ^^

Trttaj9p®eljs% ^ _ "^ rXz/^
Ift. ^

2-c,

,6

aad Bulitp&eta.isg Wii^y from teotfa 8id<?<(

X.~X« _E-^-X^ - ^^
'io A^,^6

Y ,0

R®8M»»beying that X/ ^ ^ / - Y zo X, ^ -:/ - "X/ ^ and ^laat

fyoa above

^-2.^.

-10 ~ ~^ — A^
'//z

.- X ^ (i-^)
/ft-

fi-

'X.ifL-l-'K ^K.

-/o and A^eaa be <H3.minat®d from the exp^eaeion fw ^ ^-

atoow to giw ^ ^ ^ ^
1/A ^ Z^

A ^ ~ '^TT?^-
This last expraaalon is aqual to—4rX^» Th'ua

If the oosposltion of 3^ is increased at the axis, th®

ooBipoeiUon <?f IQ is diainishftd at tha axis by th® eaaa

aiaoyst. E*or th» epimiing rotor discussed above the chaRga
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Î
®

VL
p

<

tft

^
 1

n
 6

^
&j ^

<
r
i ®

t^a
4

»SBI*
»

"*

It Io .
e

4
3
»
 f

t
 *

»
ft

*
a

 
~

~
-
 
-

s«

o
 
a

hI®4̂
»

1K<» x
 §

tla ®?-H

a•>§

&^
 s

f 5
®>

&*
»

Is



^̂n

s
5

*
s
 
^

»
4
 
0
 
,
0

0
-
 
Q

 
'«

^

i
l
l

X
 3

§
 s

4
ii m

$
 ^

4
»
 ^<

a

e ^

3<?k0 •
 ^

§
 f

<
 I

1
?
 ^<y

•
s0
 ®

^
 ^s

•Qg

It90v
\

: s
*
»

»
 
0

f
e
 i

-

*»

I
 i

6
 3sf<

r»

Is00
 
»

tiS

^

t
 ^

•
"?•

5 X
«
»
 
<

-
«
•Q
'-

*
»

^
 <

?
„
•

•
 ®

©
 fit

rt<H

fS

I 3
•

s g'0

S
t
*
?̂

»

4
 ?

I •
r

*<?I<B<
<

^^
ra

§
 »

1
1

I

*
+

>



^
.

<
n



^̂
)

*

s
 
-

«
s

I
<t

<
S

 »j

.1
-

m

s

8
8
5

s<
»

<
*c-

n
A

 w

is

1
5

f t

? s
. a

 i X
«
 1

 <
*
<

*
•

t

tJ£

sos

.^^*
s
-

^
 ^

^1
s •

S
 i S

<&
*
-

<
^

 , 'to

o
 8

 &
 S

j
?;a

^
 f

^
 w

i

51«

t
^

.

^
*
 
^

:
^

 g
 ^

s
 e

»
»
 
' 
»

<
»

9
-
 ^

«I«

^.

*̂•
•

 ^

I
: s

»
X^

? §

_
s
 
»

A
 4

%»•

(
s
 s

fr

s



^
>

>

<
0

•
s S

s
, a

»
®

 -
0

*
 §

•
«
. <

^sl»
%

 
.
•

•
§
' >

s &
<a^

»(4*
*

j I
i I&

 6



r
\

^

0
;'

<2»'
01
^

is•
*»

0
 
r
4

I '-a

I0®If•
n

ft

tg*
»<?©«~
t

r
-t
0®

tj0I0f
*

i®r
-t
f
tQ
-

0E
-t

aa

€Ft
<no
i

©
k

tC\

^

•

<tt



\
^<
0

n.1<J^
s ^

» £
00
<

»

^^^_
c

•
w

^Ii
•

o
 
"
^

 
^

p
.in

k
i( w

 ^
a

cisa
^

h
U

ltrt u
i ]p

^
o
(u

a
^

 ^
o
 9

+
O

y

N
.•

<
y

I*:



<
s-

^
0

^
t
 ®

o
 S

*
»

E?®^E
-t

-^II*> 
0

8 |9<sU
5

x
 °

»
t
 
4

»<§
4

><an
 ^

^
 s

0•<n<
-
t
 
-
^

®

•

<̂0
A©

t.

•
r*
^

 
'"

'

s &h <
s

*•>

0
 ^

+
»? §
^

 
ŷ
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Far t&» eaiae size residue K containine the saae

e&aag«AZ '&&® tv® above ®xpy®»«i@a8 a^y lit •-

qpaated to glv

^^A/^
,4/y ^ A/

I

SfauB if S»» t and B^ t/a« as in W exaapX®,
>'

A//. ^)e
/.g (^f

/.%

= 5^^^

TM» 544® e® 3,® the qua&Mty aeowsary 1*0 etart ntt&

^a order %9 obtain 1»h® ftaa® reayXt a^ 50^ effiaieney

a® is proOttQed fr<m t00 e« a^ 100^ •ffid»noy<

AU Qt vMoh proven Uiat 3.f ^he separatioa pye-

eefifi ia to b® ©aipnea on at all effecUveiy it mwt Iw

a<m» at maximum ®ffie3l©n®y« The rQma.in9.9r of th» •a-

peyjiBftntal w&rk is ^ii?«®t94 fcowapd diseoy^nng V^Q oause

and iapronng the efnQianey, If poeaiMe, at rapa.d

nithdrawal ratea.

The cause <»f th® ®ffioien«sy reduoUon at rapid

trfia^pert rates was a-fcmbuted to stil.rring and eos&M-

qwmt isUing of varioua eyMndyioal Xajrira of vapor

i.n the rotor. TMa raixins prevenUd tlaft maintenance
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Qe^^^a. 9^ Meftfliaqpape^t o.f t2i^ Sft^^*^^^.

The foUona>B6 -&ypi<?^l ppoecddwcfi waa waed U

deUnain® tlwa eepayation faetor of ttw eyaporativ

ewal.rifygtBg pyoW*

Bafcer'8 GP eayl&oa tetraclxiioride was d®ul>Xy

ClBMXlwit sXowly &% at?08pte!8ip® prwewa t® feuiXd up

A aupply of 003^ llo W ua^d in l»b» ®xp«*d.aenfc» TlsB

aiddX® third of Uie nrs^ dift^XlaUon wa» 2"t*.d^m-

ed to proTld® th® ajLddla four^ of th® orifiinaX aaoun^

to ^® used in the eentrifyg® and as a ecaapayliBoa

liquid.

t OS Q9 of Hhie Mquid OQX4 was iatro&tt3«a XaaU

the poter* thle vafi Cone eith»r t»y aaaRS ®f aai ^R»o*

AweAe »3Ti3[i@# nite ttesi rotor &t reet or toy dlfiUUa*-

Uw vS.%h the yQtoy a^S.xn^.ng alt 1000 R.P.S*. In ^ho

XaUer &as« aAP Xa pumped onit of tlas i$pAimJUas rotor*

Coiaaunicatlon ^a then established between the rotor

and a flaflfc eoataining 15Q ee G^. T&e spiimiiBis jp#»

t<8* 8®U as a 33i»j?,d3i8UUiog th® 00314 into ^tat r&-

tation ayeUa, Hltisn 105 co • Iiasi •ntwed t?&e Fotor tto»

flaftfc iraB out off and Ui» nitiidrawsA aoiaa«Q.o®d«

Th® z^aovaX ®f t!» GCX frott lih® rotor is a®*"

caapUstoBd toy a 'mwss ptgap i?p«@«<4»a by tvo ^old

tyapa ftaeh J|®»e3?®d in a slusfc ef dyy let aad alcohol,

tfaft one nftapost ^h» pwap teeing u@®d to trap any Tapor



-/^

wMch was aiosed toy tit® first trap< This prevwatn ®OB-

taainatlon of th® oil tn th® puiap. ffiti® aaiia oolXettUoa

trap oond»n»ts th* vapor wMeh diftuaae out of tto?

y<»? tlarough the hollow dacXve s&afti. Afc i»Urval» t!»

prooese is stopped, this t-rap rcaoved and another one

autefltt-SuUd in ilm plaee- Xa thAs way Bepayate fra^tiena

aPA ^olleoted for su^equant aeaiinyament. Wfti3»e aea.aurements

6ft 8 suoh fractionfl fi&owsd *»so<88ilV increaees in dna*

tlty from l»fa& fir»t to t3&e Xaet fraution reiaovNl^ oioly

th» Xast, fraeMoa ( wsuaXXy 15 ee, Xt^yia ) 8hoiK4 a

sum el ©nt doneity inweas® @ver ti»at of t.he ordj.Rftry

ssUyiaX U 'be easily a»aniws»»l3XO» Ttoe rai-0 at WoX

%b9 aaaUnaX ooUmwl in th» trap eouia Iw ue®A aa a

roiagM measure of th® t9Bip9patw of '&he jPetoy providiisig

t3S» epoed <?f rotaMon me Jkept eonstast*

Banog oMajliwd tl» t$ 08. r»ejLd%» frea it oent-

Pifvgal *Y&p<?paMoa <»f 105 eo, t&.e s^x^ e^»p was t® d^«

Urnia^ 1U don&ity l.noy»(ys», Thia »&8 aoae U» foXl^n^

iaag ways

The rensaw aad && equaX Toligae of wotmmfwd

003.4 WP® ®aeti taewaa distilled froai a flask wtoUtk ®m-*

Gained anhydroue pHwpfe®pew8 $cat®x^da (^s^)* 3eN.e

proceas aeawed ttoe eU8iina^3l<an <»f ia$st of the aaall •*

aomt of nater dia8o3Lw& tn %h9 0014. Of tnia Oiata.U.*

ati on the middle 5 ce« w®p<» oolle®ted in a oold WRp.
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This 3ta%8 1»on f...»d to N1 &pproxjLaftl.eXy Zruc fw 91 in

ff%4 «a^» ^*

l^-th a t<m»sUlw&W •il^Xy 1®.<? Xi^MC ^lfc4 <k^ N»»'

l»ipip»»iy' INQ mt^ vaswr ^patrn ^t£ ^ i<^ aA» •#Km&wi

the uafn.al lef^ teo)iind with N»» ^nvlar Uotop«» Tbft

rate Qt enrtahaont of the r<»ei<hr 1^. su^jaftt. t.a exnot

f«B?.ct^tl<m ^ s» tolto^t'

?f a. ««a3Jl .tiwlwy t,f. w^MM i»^^<M>) dll^ X»aar

tN» • «m%Hfy©«< W amlKftf ®f fcNlit %i«4 ( »i ) i^fcis^

a«»<ns »•» %A13. IN ppop^y^u»»al to ^•A ^MMWt ^f this

N.nd at th» ajsls, t?.ilch .i» turn, wHl IN?' equ&l to tfao

N"»»?» «f &M<1. M,^ i W|1 <W^ %^ ,»<HPtft^ ISP' ^N liquid
--Z, tO2- y?a,

st tSKi pwpj^Nny im»Nt,^U6.^€ »a^ e -/

-z/ ^
dh/.^ e ^ Z^T'

^ //^ " ^"~

aiaUaPly for 1rN»- second islnd

-Z2.&)^

^^^-^^~~^
Thus t|m r^lo

dLhJ, - ^

/^

(^-i,^y^t-
"2~S-T A^

y^/2
d^ ^vZ

I? MaUUtewi and %^3siw» ^otw»Aa,<3toim<s^^ M* 44> ?a»
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For fraotism Sg -. S, »^A-L(^a —--A Ugiit

n »» - »@ »A 1^ 0 ^w9

^a »AZ s -^ ^ -X~ 8eairy

Calc-ulations show that this! oan be realized

uN.qwa.y if tNa ya.f»» sCraeMm 18 5^ »e* for whio^I«^-^ ^J/3

w @®een& * is ^feft w»x% &S^ SQW * 4-^ ^ = 0

tMNl " W% 85^on Zl-£^ = -^/- ^^^

Xa thta nay ^^& h)8a.vy ^yaetioa would toft t<?

mit» ( ^ x ,^38 ) he&iriw thaa the <sya3Laary wMl®

W Mght fra^Uon n©u3L4 fet ^Bft »it ( I x .^93 B )

Ugiiter ttaan the wdinaasy iaa-teyiaX.

UaiUag tMe ayB^oi fer <oll<i6N.m ^ fraiMoaa a

»9t»op3s of a»n1»3?iftt@i2ag^ <BoixX^ ir oomia^ao&d &» in »hom

in Pig, t5. T^ie aata f»atw?<»» of •feMs »etworfc ay»s

t) that th® fraftieisw f^om ra^mw sl.agw of ^)»

prooees ar» e®aMa&M<» wiL^hout Xe»» toy aixing,

S) that th® ne^eiBsayy q%wm,y of original aaterial

3.8 eoxw&dera^y reAuead,

3? that th» a®tweric spiwuXta in a &»% ^t w^na.y

spaced fyaeUoaaiB • €95 S apar^»
teftaviee^

that th<» overall yleXd in t&» ntaia
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Machinery, methods and formulae have been

dwwilwd tw a ppoewsfi by irMeft o&aage» ia ttw

Motopio eoispoeiUoa of ©1 in eayl?<saa tetraohloride

®&y ^e prodwsed, of eu^ieAant Bagxii^ud® and quaatity

to tee useful for r®B»ar<»ii a.a ether imd»» ?M*

process, wMlo sligMXy 8U]®b«r<?<»ae in i%» pr<8<a^

exporiaental state, to a vast improvQment over

older methods. With minor prooe^dural revleione, the

R^thod st evaporative ^iataE'ifiagiiag ahouXA t^wS. i»<

aediata application afi an inexpensive source froa

wM®h t5.^ or more Otbaiig® of 1,1^ ieoUpie oonpel^

itioa of many eiementB may be obtained.



Iff[
H(91

ft
3
 y

\
cy

 <
?k

s
0
^

 €
h

f^
 <

y
tU

 <
?
k

0
 t

£
\

^
,

s
O

j
2
J
 »

p
»

o
\

 c
s

—
 c

h

(
^

 
•

?
?
 lh

~
t
-
 
c
o

*»

I
'

§ IS
6§

 .
0»
-»

I



<̂b

1 3
aj ^
I
 •

i I*a 1s
s3

i 3
Q

 l»
-t

I !
3

 §f
t

3
 ^

'Q00
<

"« *
G

t
p

.I
a«
4

I

•
s $I

<d

ts §
? I1
^s0̂s(n0p

*

a >
t
 
*

y"
*a
 r

~
<
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Î

 <
8

? §
11

(?~
f
t
 
T

t

11
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