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ABS!I!€?ACT 

This report serves the tvo-fold purpose of presenting a tabulation of the 
correction factors used in determining the absolute activity of varioue 
isotopes and serving as a guide for all groups within the Radiological 
Chemical Analysis Operation. The results reported were selected as the 
most valid after, c a r e f u l  ecrutinlzation of a l l  available data ana.,are 
specific to the measuring methods and equipment employed within the 
Sperati on. 
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UNCI. A S S I F I E D  

FIGURE - 1 
FIRST SHELF SOURCE DIAMETER CORRECTIONS 
( f d )  FOR F L A T  C IRCULAR SOURCE MOUNTING 

0 0.4 0.8 1.6 2.0 
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FIGURE - 3 
FIRST SHELF BACKSCATTER CORRECTIONS 
(fbs) FOR STANDARD BACKING MATERIALS . 

0.1 

M A X I M U M  BETA ENERGY * (MeV) 
,.C*S IUNU88- UbmN. 

UNCL A S S l F l E ~  
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UNCLASSIFIED 

FIGURE - 2 

( f d )  FOR STAINLESS STEEL DISHES 
FIRST SHELF SOURCE DIAMETER CORRECTIONS ' 

0. I .- 

MAXIMUM BETA ENERGY (Mev) 
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M A X l M U M  B E T A  E N E R G Y  ( M e V )  I 



ISOTOPE Garbad4 

YIELD 100% = 32.8 mg. (lOmn. GO$ 
(As BaC03) 

ME t MOD Distillation 

5568v Cl4 

STABLE \ NI4 tt 
\ .c  

Remarks: d4 as BaC03 on 11/2" Dirh l e t  rhelf 

. .  

. ... . . -.. .. -._ .._... ..-. .-. -- 



METHOD G roup Elimination 

15.0 hr. Na2* PAI' 0.0079 CLAir: 

. .  

m g  / C  m 2  

Remarks: Nat4 in NaN03 on 1" dishes 



14.3 d P32 

. . *  

'/m (VOLUME FACTOR) #X,j,it - 
(Gee,)( 2.2 X lo6)(SS.l(bs~(S.S.A~~ A+M.W.)(Y ield) 

CALCULATION PROCEDURE: 

Remarks: P3' in Ammonium Molybdiphosphate on 1" st. stl. dishes 
(1s t . sh. ) 

. .  



0.16 STABLE c135 

Remarks: S35 as Bas04 on 1 . 1/211 dishes 

....I. I... ..-". 



U 
a. ' METHOD Pcrchlornte 

ff 
~ 4 0  STABLE 

t o 4 '  STABLE 

YIELD 7 0 . 9  mc=lOO% 
(As IC ClO4) 

0 . 0 0 9  P ~ i r =  

0.94 

a 

:yc/ui 1 '/m (VOLUME FACTOR) 
CALCULAT'oN PRoCEDURE' (Ge0.N 2.2 X lo6)cS.S.~(b.s.)(sS.A3( A+M.W.)(YieId) 
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45 ISOTOPE Calcium 

.. :. . 

4 6 8 IO 12 14 16 . 18 20 22 2 
rn g / c  rn2 

~ 2 ~ " " " " " " " ~ ~ ' " r ' ' ' ~ r r ~  

'/rn (VOLUME FACTOR) :Wmi t 
'CALCULAT'oN PRoCEDURE; (Gee.)( 2.2 X d)(S.SJ(b.s.l6.S.A~~ A*M.W.)(Yield) . . 
Remarks: Ca45 as CaCZOq in 1 l / Z "  dishes 

I 



- 13- ff W-lraa-YfP? 
Scald ium 46 ISOTOPE 

-- METHOD Scandium Fliioridc YlELD 61.3 mf?=100% 
(As Sc203) 

sc 46 * 8 5 d  PA,: 0.072 pAir= 

STABLE 

o . 2 ~ ' ' ' ' ' ' ' ' ' ' ' ' ' 1 ' ' ' ' 1 ' " ~  2 4 6 8 IO 12 ' I  ' . " .  14 - ' I  16 ' . ' I  18 ' " I  20 " 22 ' 

:Winit  . 

m Q / c  m 2  

c/m (VOLUME FACTOR) 
CALCULAT'oN PRoCEDURE' (Gea)( 2.2 X io6)(S.S.)(b.s.)(SS.A& A+M.W.)(Yield) 

Remarks: - A = l-e-kf* . 
A0 A X  



' 

.8HELF 1 

. 8HLLF t 
bHCLt 5 

ISOTOPE m , S l  

.. 
5 .  . : 

MEVHOO YIELD 

Cr 2 7 . 8  d h = PAk = 
I 

. .  
SOURCE: SPREAD DIAMETER FACTORS 

. 
. I  

' .  

. .  . .  . . .  . . . . .  . 



I 
t .  

. .. 

* Interpreted 
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Iron 55  ISOTOPE 

MET'HOO 

PA1 ' h l r  i.:, 

SHELF I AIR MICA WINDOW fACTORS 
I 

' 3  I 

. .  
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56 ISOTOPE Mancane se 

ME THOO AIanqanc sc Dioxide 

PA,= 0.010 pAir' 56 
2.56 hr. Mn 

I .n 
STABLE FeS6 \ "0.822 

m g / c m *  

:PC/u" j t c/m (VOLUME FACTOR) 
CALCULATloN PRoCEDURE: (Gee.)( 2.2 x lo6l(S.Sr)(bs,l(~S.AXA~M.W.)(Yietd) 



ffw-1gasr-A w 
-I%/ 

59 lSOTOPE Iron 

METHOD Ether Extraction Y ~ C L D  28 .6  m g  = 100 7' 
( As re2031 

4 

46.3 d Fe59 P A I S  0.085 c"*i,= 

STABLE cos9 

, . .  a. . 
A -  '1 Remarks: - =; ,-. ( l -e -A X) 
AQ p x  

... ,._ _ .  ... ..I - - ._ . .- ---.---- .h . 
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+Additional Method 
Gamma Spectrometer 



,a -, 
P 
K - ' I  P+ 

METHOD Cuprous Thiocyanate 

12.8  Iir, C U ' ~  

c/rn (VOLUME FACTOR) =Wunit  CALCULAT'oN (GeoJ( 2.2 Y lo6)(S.S.Nbs.)(SS.AH A+M.W..)(Yield) 

Form: Electroplated Cu on 2.27 cm. 
Remarks: Upper curve 1st shelf . 

St. Stl. 

Lower curve 2nd shelf 

,. . . . .  . .  
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65 ISOTOPE Zinc 

ide YIELD 29.8 m v  = 100% METHOO Zinc Sulf * 
(As ZnS) 

1 

250 d. Zn65 ' 0.088 PAir' 

SHELF AIR 8 MICA WINDOW FACTORS 

' .  
0.62 

3 .  0.52 
L.! . '  

5 .  

m g / c m *  

' / m  (VOLUME FACTOR) :CLC/mit . 
. CALCULAT'oN PRoCEDURE: (Ge0.N 2.2 X I&S.SJ(bs.NS.S.AH A+M.W..)(Yield) 

Remarks: Znb5 in ZnS on 1" dish - 1st shelf 

* Additional Method 
Gamma Spectrometer 

__ _.__. . - . .. . ..-. .-*I . . -.-. ..C . -.Iv-.*-c.-.-- .--3-*----- --. 



-aa- 
ISOTOPE . .  

METHOO Arsenic Sulfide 

26 .8  hr. As76 

S T I B L E  Sal6 

SHELF AIR a MICA w i m o w  mcrous aTE= 

c/m (VOLUME FACTOR) =Wunit 
CALCULAr'oN PRoCEDURE: (Gee$( 2.2 x KJ%SS.)(b.s.)(SS.Al( A*MN)(YieId) 

A - 1  - I t  X) 

A, l u x  
Remarks: - - - (1-e 
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SHELF I 1.44 1.44 1.26 1.17 
SHELF 2 1.42 1.42 1.21 1.11 
SHELF 3 1.38 1.38 1.18 1.10 

tSOTOPE Strontium89. 
Fuming Nitric Acid 

METHOD 

1.08  I 
1.05 1 
1.05  l 

54 d.  SrB9 
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1.45 t .4  1.45 # 1.22 1.19 1.11' SHELF 1 

SHELF 2 1.43 /.JL 1.43 1.17 1.13 1. 07 

4 1  rF6 .- 

@.t-9 .. PJ 

SHELF 3 1.39 1.38 1 .39  

Y 90 6 2  hr. 

1.16 1.12 1.07 . 

m g r ! c m *  1 

'/rn (VOLUME FACTOR) :Pc/", j t CALCULATtoN 
{ GeeJC 2.2 X d)CSS.)(b.s.~SSAX A+M.W.)(Yie Id) .YLC 

. r . 7  . .c X r ,  . 

. .. 

//" 

, 

. .. - -  . 
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METHOD 7uminc Nitric Acid 

.O. 6 I 

c/m (VOLUME FACTOR) 
' :cLC/m i t 

CALCULAT'oN PRoCEDURE: (Gee.)( 2.2 X ld%SS.)(b.s.)(sS.A3( . A+M.W.)(Yisld) . -  . , 
. .  Remarks: Sr9' - Y90 in river water salts on 1" dish - 1st  shelf 

. . .. 
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1.04 
\ 

SHELF 2 1.38 1.38 1.21 1.09 

ISOTOPE ~ t t r i u m 9 0  . . . .  

L SHELF 3 1.34 

METHOD Yttrium Fluoride 
(As y2(?3) I 

0,0038 PAir = 
--' 

62 hr. Y9O 

/ 
3 0.97 

STABLE ZrsO 

BACK-SCATTER FACTORS 
SHELF i 1 1.40 I 1.40. I 1.26 \ I 1.14 1.06 

I - I 

1.34 1.18 1.09 1.04 - 

+%!it % (VOLUME FACTOR) 
CALCULAT'oN PRoCEDURE: (Ge0.N 2.2 X I~~ )C~S. ) (~S . ) (SS.AX A+M.W.)(Yield)* 

\ 

Remarks: - A -  - - (1te-P 3 
A0 P X  - 

- , . .  ..- . . ..... . .. . . 



- 37- ).fw-(8358-APP - 
91 

. .  44-y tSOTOPE Yttrium 

METHOD Yttrium Fluoride YIELD 5&-8-+q = 100% rt 
Y 

(As Yz03) . .. 
y9l 58.5 f 1.0 day PA,' 0.0067 /'Air' ' 

i 
3TA8LE Zr9' 

BACK-SCATTER FACTORS 
SHELF 1 1.44 1.44 1.26 1.16 1; 09 

f 

0 a2 4 6 8 IO I2 14 16 16 20 22 
r n g / c m 2  

0 . 2 ~ ' " " " ' '  * . ' . ' . .  . . ' .  . .  . - - .  

A I Remarks: - = - Q-e' '%) 
A, Y X  

\ 

.. . 
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SHELF 1 1.38 1.38 1.19. 1.16 1.10 
SHELF 2 1. 36 1.36 1.15 1.11 1.07 , 

SHELF 3 1.33 1.33 1.13 1.10 1 .06  , - 
E 

/ C  
12 14 16 20 22 
rn2 

=pc/in i t '/m (VOLUME FACTOR) 
(Ge0.N 2.2 X lo6)(S.S~(b.s.)(sS.A~( A+ M.W.)(Y ie Id) 

CALCULATION PROCEDURE: 

*Additional Methods Mounting Yield 
Zirconium F'henylarsonate 1" S S - dish - 9 0  mg = 100% 

C.. - . . . ._ . -- .. . .  



18) 

r - . .I.-- ----- 
SHELF 1 1.70 1.30 * 1.16 1.12 1.08- 

8HEfF 2 r, 29 ' 1.29 1.12 If08 1.06 
SHELF 8 1.27 1.27 1.11 * 1; 07 1.05 

6 5 d  Zr95 
0'0.04\ v ' 0 . 3 7 1  (99yO) 

SHELF I AIR a MICA WtNOOW FACTORS. - I Y O  \ ' 7 . 7  2 I 
I . _. . .. .- .- 

. .  



9 5  ISOTOPE Niobium 

anew i 1. 23 1.23 1.12 1.07 ' 1.06 * 

SHELF 2 1. 22 1.09 1.05 1.04 ., 
6HCLF f 1.20 1.20 1.09 1.04 1.04 

NEYHOD Niobic Oxide 

Nbq5 90hr 0.231 

,* 0.745 * 

t 
STABLE MOSS 

CALCULATION 



y 

SHELF 1 1. 27 1. 27 1.14 1. 09 
SHELF 2 1.26 1.26 1.11 1.06 
SHELF 3 1.23 1.23 1-10 1. 05 

a 

1.07 
1.05 

1. 04 

Y ~ E L O  100% = 2 8 . 0  mg'. 
(AS RuO, standardized) - 

40 d Ru103 )L*l= 0.195 PAir' I 

STABLE Rh 103 

'/m (VOLUME FACTOR) zPc/"ni j 
CALCULAT'oN PRoCEDURE' (Ge0.N 2.2 X i&S.S.)(bs.)(S.S.A.H A*M.W.)(Yield'l ' . * .  

~ r ? ) '  

* Additional Methods Mount in g Yield 
* Reduction 1" S S dish 100% = 20 mg. 

Carrier-free (CC14) 1" S S dish . 100% . 

** Remarks: Ru103 as RUO(OH)~ on std. 1" dishes (4 .5  CM') on shelf one.' 

- , . ..__. _.. . . .- ..- .. .. . .. -* 



YIELD 3 0 . 0  mcr = 100% 
(AS Moog)  

F A 1  ' PAir = 

SHELF I AIR 8 MICA WINDOW FACTORS 
I 

0.88 

Remarks: Mod3  on 1" dishes 



-33 # w -1 g a s -  A PP 
103 ISOTOPE Rhocliurtk 

. .  
)(ETHOb Y I E L D  

I T  \ r.04 ('99%) GHELF I AIR 6 MICA WINOOW FACTORS 
I 

t l  
2 ' *  

3 1  
. .  

A h t o 3  STABLE 

: W u n i  t (VOLUME FACTOR) 
CALCULATloN PRoCEDURE: (Gee.)( 2.2 X d)(S.S.)(b.s..)~S.S.AJ( A+M.W.l(Yield) 



- 3 Y -  I 

I S 0 T 0 P E Rhodiu m106 ' (Ru the niun710G ) . .  

, SHELF 1 

SHELf 2 

YIELD 28.0 mc = 100% 
(As Ru02 standardized) 

p*,= 0 .002  P*jl' 
I 

1.33 1.33 1.26 1.12 1.08 

1.31 1.31 1.21 ' 1. 08 1, 05 

*.I .b . . i 

SHELF 3 1.28 1.28 1.18 1.07 1.05 A 

. .  1.2 

1.0 

0.0 

A 
A 0  
- 

0.6 

0.4 

18 20 22 a z ; , ' " n  2 4 ' ' 1 ' ' 1 ' 1 1 ' ' ' 1 '  6 a - IO I I 12 ' I  I t  14 16 ! ' I  ' I  l l " "  

r n g / c m 2  

=E/,, i t '/m (VOLUME FACTOR) 
cALcuLAT'oN PRoCEDURE' (6eo.N 2.2 X lo6)(S.S.)(b.s,)(~S;A# A+M.W.)(YieId) 

A 1 Remarks: - = - (1-e- 
A0 P X  

* Additional Methods 
Re du c t i on 
Carrier-free (CC14) 

Mounting Yield 

X I 1  S S dish . ' l00R 
1" S S dish loo% = 20 mg. 

! 

* 
. , . . . . . . . . . ._ . . :- . .,.,,._.. . e.-. .t- '--' 



SHELF 1 

SHELF 2 

=Wi in  i t '/m (VOLUME FACTOR) 
@eo.)( 2.2 X lo6)(S.S.)(b.s.ltsS.A3( A+M.W.KYieId) 

CALCULATION PROCEDURE: 
* .  

1. 31 1.31 1.16 . 1.12 1.08 * 

1.. 29 1.29 1.13 1. 08 1.05 

SHELF 3 1.27 ' 1.27 1.11 1.07 1. 05 



-36- .fEw-lgasb-A P?' 
. .  ISOTOPE T= iiu iurn132 

METHOD SO2 - Reduction Y r E t o  20.0 m g  = 100% 
(As Teo) 

Te132 77 hr. . f 0.16 
a 

Pair' 

=PC/uit '/m (VOLUME FACTOR) 
(Geal( 2.2 X Id)(S.SJ(bs.)(S.S.A8 A+M.W..)(YieId) 

CALCULATION PROCEDURE; 





y Ir, -ip 58- r f r  
137 - 38- 

ISOTOPE Ge s ium 
. .  

METHO@ Cesium Silicowolframate ylELO IO0 m g  100% 
(As CsgSi W1z Oqts  tandard: 

33y 6237 p*I" 0 . 0 3 9  PAir' 

Z.6Om eoJ3' 

cf 0.661 

. .  
STABLE B o ' * '  

Remarlrs: Cs137 as Cesium Silicowolframate on one inch dishes  (shelf 1 

* Additional Method Mounting Yield 
Chloroplatinic Acid 1" S S dish .. 50.7 m g  = 100% 

r 
P A ; , ,  - 



. Hw- ldaSt-4rf 140 ISOTOPE Barium 
-39- 

METHOD Barium Ghromstc Y I E L ~  36.8 mn = 1OOVo 
(As BaCrOq) . . 



(14-4 X) 
A 1 

Remarks: x, = 



STABLE C.l4O 

r n g  / c m 2  

:Wun i  t '/m (VOLUME FACTOR) 
CALCULAT'oN PRoCEDURE: (Ge0.N 2.2 X ~06)CS.S.)(bs.)(SS.A3( A+M.W.l(Yield) 



+a- iJhW8-2 rr -APP 
ISOTOPE Rare Earths* . .  

, S H E L F  1 1.36 1.36 1.21 1.14 1.08 ' 

SHELF 2 1 .34  1 . 3 4  1.17 1.10 1.05 
S H E L F  3 1.31 1.31 1.15 1.09 1.05 

METHOO Ccric Fluoride YIELD 23.4 rng = 100% 

Ce144 

.. 70% 0.0 81 

8'0.442 (67%) 
f AND 

STABLE ~ r l 4 1  

*Remarks: Assume 1/3 Ce141, 1/3 Ce144, 113 Pr144 

..- 

1 0 8 3 8  f 1 



CC'" 33.1 d . 

23.4 m g  = 100% 
. (As Ce2O3) 

PA,: 0.045 pAir: . . 
* 

. I  

STABLE Prt4'  

m g  / c m Z  

c/m (VOLUME FACTOR) =F/unit 
CALCULAT'oN PRoCEoURE: (Gee.)( 2.2 X 106NS.S.)(b.s.)(S.S.Aj( A+M.W.)(YieId) 

. -  . - .. ..- - ... ...A- ".. 



d) 

SHELF 1 1.30 ' 1.30 1.16 I. 12 

SHELF 2 i. 29 1.29 1.13 1.08 
SHELF 3 1. 26 1. 26 1.11 I 1.07 

. .- 

1.09 
1.06 

1.05 

At€ T HOD C c r i i t  m Flu o r ic le  

144 

DOW FACTO: 

0.49 

0 . 3 9  



252 d cd44 

SfABLE N d 1 4 4  

I 
SHELF 1 I. 33 1.33 1.21 1.12 

SHELF z 1.31 1.31 31.17 1.08 
SHELF 3 1.28 1.28 1.15 1.07 

1.07 
1.05 
1 .'04 - 

1.2 

1.0 

0.8 
A - 
a0 

0.6 

0.4 

20 22 0 2 4 6 e IO 12 14 16 18 0 2 1  I I I ' I I  1 ' 1 1 ' " 1 ' 1 1 " " ' ' 1 1 1 ' 1 1 1 ' ' 1 1 1  

m , g  / c m 2  
'/m (VOLUME FACTOR) :pc/un i t CALCULAT'oN 

(Gee.)( 2.2 x 06)~S.S.hs.)(SS.Ax A+M.W.)(YieId) 



-46 - f l  (v c I ga sr-A PP 
144 r 

ISOTOPE Praseodymium 

VIELO'  50.8 rnp = 100% METHOD Prnseodvniiiim - Cerium 
Separation (AS Nd~(C~04)3*10 K2O) . 

17.5 m Pr14* 0.0025 Pbir' 

. .  
STABLE Nd'44 

I4 18 I6 20 22 0 . 2 ~ ~ " ~ 1 " " " 1 " 1 " 1 " " " " ' ~ ' 1 ~ ~ " ~ ' 1 ' = ~ ' ' ~  2 4 6 8 10 i z  
m g / c r n 2  

c/m (VOLUME FACTOR) :jLC/iinit 
CALCULAT'oN PRoCEDURE: (Gee.){ 2.2 X lo6)cS.S.)(b.s.)(S.S.A3( A+M.W.)(Yield) 

L' . 
A -  1 Remarks: - - - (1-e' p x )  
A0 clx . I 

,.- . . 



hl f  THOD Promc thiurn Fluoride 

- 
m g / c  m z  

i 

Y 

..... .. 



. .  
L(ETHO0 Erhvl Acctntc Extraction YIELD 5 my! = 100% 

(AS Aub) 

2.69 d AU'~ '  P A l =  0.015 PAir= ' 
8' 
1.37 
0.01% 1.09 

0.41 I 

0 . -  
STABLE Hgt9*  

r n g / c m 2  

'/m (VOLUME FACTOR) = W u n i t  CALCULAT1oN PRoCEDURE: (Ge0.N 2.2 x l06)(S.Sr)(b.s.)(S.S,AJ( A+M.W.)(Yield) 



0.765 
98.5% 

I 
1 

1.5% / 
K /  

SHELF AIR a MICA WINDO FACTORS 

' .  ~ 

1 (1-e - p x ,  
Remarks: ,A - -. 

A,- P x  



. ISOTOPE BismuthZ1* (RaE) 

METHOD Bismuth Sulfide . YIELD 49.2 m g  = 100% . (As Bi203)  a 

5 d RaE IBi210) F A I S  0. 011 PAIr’ 

139d RoF 0 . 9 2  

BACK-SCATTER FACTORS 
SHELF 1 I 1.45 1.45 I 1.25 1.18 1.09 , 

s n n t  t . 1.39 1.39 1.18 1.11 1.05 
SHELF P 1.43 1.43 1.20 1.12 1.06 . 

1.2 

1.0 

0.8 
A 
A 0  
- 

0.6 

as 

8 4 0 10 I O  eo 22 

npchi t 

m g - / o m ~  

. .  
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RAD 0 ~ 2 2 2  
METHOb: Lead Sulf idc 

RTld22 3.825d 

Po218 (RaA) 3 . 0  M a 5 .49  

.. . 

Pb2I4 (RaB) a \6 .0  , 26.8  M 

Tl 210 (RaC") \ \ 1.32m 

Pb2lo (RaD) a\-9 \ 22Y 

Radon Disintegration Rate From 
Countinn Rate of RaB and RaC 

D 

& 
0 
0 
Y 

c 
z 
.r( 
Y v 
U 
k 
k 
0 u 

0 10 20 3 0  40 50 60 70  
Time After Separation - Minutes 

. ,  ;I 
. -  .... -_,.l. ..- . , _ -  . .. ,  .- .. .--..-... ..-. . . . ., ... 



b YIELO Carrier Free METHOD TTA Extraction 1 

~"239 2.43 a 104y 

I4 16 18 20 2 2 .  2 4 6 8 to 12. 
m g / c  m z  

q2~"""''''''''''"'1'' 

'/m (VOLUME FACTOR) = W & t  
CALCULATIoN PRoCEDURE: (Gee.)( 2.2 x Id)tS.Sl(bs.)(S.S.AJ( A+M.W.NYieId) 



~f w- I fa SP-A P? -53 - 
ISOTOPE 0 R A A, 1 v IV 

METHOD YIELD 

4 

'/rn (VOLUME FACTOR) = Pc/un i 7 
CALCUL*T'oN PRoCEDURE: (Gee.)( 2.2 x lo6)(S.S)(bs.)(SS.Ax A+M.W.)(YieId) 
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P 

-- 

F - 
0.0 

0.3  

0.4 

0.5 

0.6 

0.7 

F e' -1 ~ t / g  

F -. OECAY - FACTOR . .  
Th- HALF LIFE 
T =  DEGAY TIME -- -- 

-c -. 

0.8 

0.0 

1.0 

NOTE: USE SAME TIME 
UNITS FOR T l h  B T 

90 

100 



'- . 



. 
NO 

- 6 1 - -  
IMOGRAM FOR RADIOACTIVE DECAY 

. .' 
A - O€GAY FACTOR 

8 - DECAY TIME + HALF LIF 

. A  8 



b 

- ($3 - 
.- 

30 SOC) 

( stable ) 

REFEREWE: PHYSICAL REVIEW MAY 15, 1952 VOL.86, COPY 2. 
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THEORETICAL 
DETECTION LlYlT 
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TO: R. S. Analytical Advisory Cornsittee . .  
FRQM: L o  C* SChwendiman 

AREA OF ONE INCra AND ONE AND G M 3 - W  INCB 
STANDARD COUNTE?G DISHES 

The actual area occupied by a precipitate when spread on a standard count- 

ing dish is a function, of the amount of precipitate, suriace tension effects, and . 

drying condltiona employed. 

to accurately determine the 

dish, This is particularly 
- .  

which has a generous radius 

For these reasons it is difficult, if not Impossible, 

surface density (mg/cm2),of residue on a counting 

true of the  presently used "one-Inch" counting dish 

where the siaee meet the bottom. The attached male 

drawings o r  the cro~8 section of the dishes and tables illustrate the dewee to 

which the area i s  dependent upon the depth of material on the plate if it i s  

assumed that the solid material c-an be placed on the dieh with no 'lCreepiXlgl* up 

the ~alls. A calculation o r  mg/cm2 for precipitate of varyia;iveight and specific 

gravity vas made and these values appear in the tables*. From these data it is 

easily seen that signiricmt variation v i 1 1  occur even when surface tension effects 

are ignored. 

A aeries o r  plates WBE prepared by transferring precipitated CaC204, AgC1, 

Al(OH)3, and BaC03 prepared by precipitating 20 I& of the  cation in each instance. 

The precipitates were slurried in 'the uEwl manner and dried under a lamp. The 
. 
diameter of t h e  circle to which the precipitate advanced vas measured and the area 

calculated. 

significance, since upon drying, the prectpitate contracted and finally fonned 

small heavy deposits with regions not covered by any precipitate. 

In the case of AgCl  and Al(C!H)3 this area would have little actual 

The CaCS4 ' 

and BaC03 gave smooth, fairly uniform, 8)-metrical sources. 

area for these precipitatea was 10 cm3 lor the 1-1/2" plates and 4.5 cm2 f o r  the 

one-inch plates. 

The average measured 

. 
These areas are larger than the tabled values and reflect the 



I 

ektent t o  which 

A0 pointed 

-7J-* 

a precipitate may creep into the rsdius a t  tbe bottom o f  the plate. 

out in tbe Zirst paragraph, however, It is to be expected. that each 

precipi ta te  v i l l  have its own drying characteristics, whlch in turn v l l l b e  influ- 

enced by acid content, temperature and time o f  drying. For these reasons 1% ie 

advised that in every possible case self absorption ~neaeurementa be made wing 

the p la te  s ize  vhich will be ueed i n  the analytical determination of the isotope 

ia'question, and that the same conditione be maintained as w i l l  be used i n  the 

determination. It l e  Rrrther recamnmnded t h a t  Fn presenting the self absorption 

data graphically that, 

1. !he ab8Ci6Sa be plotted as weight i n  mg on the plate  which will be 

clear ly  identified as one-inch dish, 1-1/2 inch &ah, or  1-112 inch 

f i l t p r  paper, etc., or, I 

2. The abeclssa be plotted as mg/cm2, the plate description given, and 
the nominal plate area ueed t o  convert total weight t o  mg/cm2 be 

clear ly  stated. 
! 

, 

To insure uniformity in uti l iz ing self absorption data obtained in a maDPBr '- 

different f3-m that in which it m u s t  be applied the following nominal areas W i l l  

be used: 

For one-inch dishes, 4.5 an*. 

Far 1 4 2  Inch dishes, 10.0 cm2 

For f i l t e r 'papers  and discs use ac tua l  measured area of precipitate. ' 

Theme weas Vi11 approach those actually achieved for weights of precipitate0 

. 

. 
. 

cormnoply employed, havever, they must be used with recognition o f  l imitations 

enumerated above, 

de* b 
L. C. Schvendiman 
Radiochemical Stan&& 

LCS:R 
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