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This regort serves the two-fold purpose of presenting a tabulation of the 
correction factors used in determining the absolute activity of various 
is..otopes and serving as a guide for all groups within the Radiological 
Chemical Analysis Operation. The results reported were selected as the 
most valid after,careful scrutinization of all available data and.are 
specific to the measuring methods and equipment employed within the 
3p erati on. 
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FIGURE - 1 
FIRST SHELF SOURCE DIAMETER CORRECTIONS 

(fd) FOR FLAT CIRCULAR SOURCE MOUNTING 
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FIGURE- 2 

FIRST SHELF SOURCE DIAMETER CORRECTIONS 

(fd) FOR STAINLESS STEEL DISHES 

1.5.0. ",C*U*D. 1a.w. 

MAXIMUM BETA ENERGY (MeV) 
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FIGURE - 3 . .-- 
FIRST SHELF BACKSCATTER CORRECTIONS 
(fbs) FOR STANDARD BACKING MATERIALS 
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FIGURE - 4 

MAXIMUM BETA ENERGY (MeV) \ 
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Remarks: d4 as BaC03 on 1 lI2" Dish 1st shelf 

3 



Remarks: Na24 in NaN03 on 1" dishes 



1 1'' S.S. DISH If S.S. DISH __I"GLASS(FLAT)__1.38" MILLIPYRE,, If',JFIk&IA 
9.6 crn 

MOUNTING 
IO crn2 5.0 crnz EFFECTIVE AREA 4.5 cm2 -- 
0.60 0. 81 0.66 0.56 

SHELF 1 1.00 

SHELF 2 1. 09 
0.85 0.88 0.79 0.73 

:cLc/unit . c/m (VOLUME FACTOR) 
CALCULAT'oN PRoCEDURE; (Gee.)( 2.2 X I~~(S.s.)(b.s.)(s.s.A3(A+M.W.)(Yield) 

Remarks: P32 in Ammonium Molybdiphosphate on 1" at. stl. dishes 

(1st sh. ) 



Y- 0. I68 
1 

C [ I+ 1 0.40 

2 0.25 

Remarks: S35 as Bas04 on 1 1/2" dishes 

1 1" S.S. DISH 1 if S.S. DISH __I"GLASS(FLAT~__I.~~" 
IO cmZ 5.0 cm2 

MOUNTING 
EFFECTIVE AREA 4.5 cmz 

SHELF 1 0.86 0.50 0.78 

SHELF 2 0.94 0. 71 0.84 

SHELF 3 0.99 0.84 0.90 

MlLLlPPREl If' 13 FILTER cm2 
9.6 cm 

0.61 0. 50 

0.72 0.65 

0.82 0.77 

SHELF 1 1. 24 1.24 1.13 1. 07 1.06 

SHELF 2 1. 23 1 ?3 1-10 1. 05 1.04 . 
SHELF 3 1. 20 1. 20 1. 09 1. 04 1.04 



A40 STABLE 

Ca40 STABLE 

__ If S.S.DISH __l"GLASS(FL~T1__1.38" MILLIPORE-, I $;lI;L5R 
Io cm* 5.0 cm 9.6 cmz 

SHELF 1 0.99 0. 58 0.81 0.66 0.56 , 

1. 08 0.82 0.88 . 0.79 0.73 
SHELF 2 

SHELF 1 I AIR 8 MICA WINDOW FACTORS 

1. 14 0.97 0.93 SHELF 3 

I 0.97 

2 0.95 

0.87 0.83 

3 0.94 

SHELF 1 1.45 1.45 1. 25 1.18 

1.43 1.20 1.12 SHELF 2 1. 43 

1.08 

f1. 05 

0008551 

.. - 



45 
1 S Q T 01' E Ca 1 c iuni 

I" S.S. DISH MOUNTING 
EFFECTIVE AREA-- 4.5 cmf 

SHELF 1 0. a9 

SHELF 2 ' 0.97 

SHELF 3 1. 02 

ME t H o D C a I c iu xn Ox 3 1 3. t e 

1i'S.S. DISH I"GLASS(FLkTI 1.38" MILLIPtRE "' FILTER 
9.6 cm -- io cm2 5.0 cm 

0.521 0.78 0.61 0. 50 

0.74 0.84 0.72 0.65 

0. a7 0.90 0.82 0.77 

152 d. Ca*5 \ 

r 

SHELF 1 1. 30 1.30 1.16 1.11 

SHELF 2 1, 29 1. 29 1.13 1. 07 

1. 26 1.26 I. 11 1. 07 SHELF 3 

sc 45 

1. 09 

1. 06 

1.05 

p*,= 0.13 hir' 

0.38 

'/rn (VOLUME FACTOR) :Wiinj j 
*CALCULAT'oN PRoCEDURE; (Ged 2.2 X lO~~(S.S~(b.s.)~S.S.A3(A+M.W.)(Yield) - . 

Remarks: Ca45 as CaC204 in 11/2" dishes I 

0008558 
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, \ :: 0.89Y 

1 1.12 y 

Ti46 STABLE 

... 



--Ti - 
ISOTOPE C~,r, 5 

METHOD YIELD 

Cr 51 27.8 d 

EC (92 '/o) eo/ EC /9 SHELF I AIR 8 MICA WINOOW FACTORS 
I 

V 

BACK-SCATTER FACTORS 

SHELF 1 

SHELF 2 

SHELF 3 

mgIcm2 .. 

. 
:miinit 

'/m (VOLUME FACTOR) ' 

CALCULATloN PRoCEDURE; 
(Ge0.N 2.2 X d)(SS.l(b.s.)(SS.A~( A+M.W..)(YleId) s. 

. .. 

'I 
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SHELF 2 

SHELF 3 

55 
ISOTOPE Iron 

METHOO YlELO 

FA1 ' PAif' 

SHELF I AIR B MICA WINDOW FACTORS 
i 

1' 

2 
L 

'3 I 

=Wuni j 
'/rn (VOLUME FACTOR) 

CALCULAT'oN PRoCEDURE: (Gee.)( 2.2 x I@)tS.S.)(b.s.k3S.n3( A+M.W.NYieId) 

r- 



56 ISOTOPE Mancanese 

\ 

c-4 
‘1 I., I 1 

STABLE Fe56 1 0.822 

pAl= 0.010 p*ir= 



i 
STABLE C05' 

'1 A- - .-_ (1-e-P x) 
A. i,ux 

Remarks: - 



*Additional Method 

Gamma Spectrometer 

0 0.0 8 5 b 5 



Form: Electroplated Cu on 2.27 cm. 

Remarks: Upper curve 1st shelf 
Lower curve 2nd shelf 

St. Stl. 
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'I' FILTER 
''Is cm2 

SHELF 2 0.98 0.75 0.88 0.79 0.73 

III S.S. DISH __ I$S.S.DISH -_I"GLASS(FLAT) 1.38'' ' PyE -- IO cm2 5.0 crnf 9.6 cm 
MOUNTING 

EFFECTIVE AREA-- 4.5 crnf 

0.56 . SHELF 1 0.90 0.53 0. 81 0.66 

65 ISOTOPE Zinc 

* YtELD 29.8 mcr = 100% 
METHOD Zinc Sulfide 

(As ZnS) 

SHELF AIR a MICA WINDOW FACTORS 

3 0.52 

=pc/un i t '/rn (VOLUME FACTOR) 
CALCULAT'oN PRoCEDURE; (Gee.)( 2.2 x 106)(SS3(b.s.)(S.S.A]~ A+M.W.NYiqld) 

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

* Additional Method 

Gamma Spectrometer 
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.. Arsenic 76 ISOTOPE 

METHOO Arsenic Sulfide 

26.8 hr. As76 PAl' 0. 007 PAir' 

0.95 

STABLE se76 

SOURCE SPREAD OIAMETER FACTORS 
MOUNTING 1;'S.S. OlSH --I"GLASS (FL~T)--1.38" MILLIPORE I $;llLLl$R 

to cm* 5.0 cm 9.6 crn2 EFFECTIVE AREA-- 4.5 cmz 

SHELF 1 1. 03 0.61 0. 81 0.66 0.56 

SHELF 2 1. 12 0.87 0. a8 0.79 0.73 

SHELF 3 1. ia 1. 02 0.93 0.87 0.83 

BACK-SCATTER FACTORS 

SHELF 1 1. 38 1.38 1. 27 1.14 1.07 

SHELF 2 1. 36 1.36 1.21 1.09 1.05 

SHELF 3 1. 33 1.33 1.19 1. 09 1. 04 

1.2 

1.0 

0.0 

A 
Ao 
- 

0.6 

0.4 

111111111111111.111IIII..III.I..lil.I.... .. 

0.2~~~~~~~"~~~'~~"~'~~'"~~'~~~~'~~'~~'~''~~'~ 0 2 4 6 8 IO 12 14 16 18 20 22 

rng/cm2 

=Wuni t '/m (VOLUME FACTOR) 
@eo.)( 2.2 X lO~)lS.S.)lb.s.){SS.A.)( A+ M.W.)(Y iald) 

CALCULAT'oN PRoCEDURE ' 

. .-..e -.. -. .- .- 
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89 54 d. Sr 
\ 

STABLE Ye9 '' 

SHELF AIR a MICA WINDOW FACTOR: 

L 



- .... 

1 

-2Y- 

0.08 J, 46 .- 

\* !- 

2 

3 

' 0.83 @ * 99 

0. ad 0.78 - 
\ 

I 

.- . - ... . .. 
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METHOO Turnini? Nitric Acid 

000851 i 

.. . 
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62 hr. 

STABLE zr90 

Illlllllllr~~~~'~ ~''''~''"~1''~"'''''''~~ 

0 2 4 6 8 IO 12 14 16 18 20 22 
0.2 I!'! 11"1"11'11111'11 

mg/crn2 

:W/uni t c/~ (VOLUME FACTOR I 
(Gee.)( 2.2 x 106)(S.S.l(b.s.l(S.S.A3(A+M.W.)(Yield). 

CALCULAT'oN 

7. 

\ 

Remarks: - A- - - (l-e-pxJ 
A0 p - 1 

\ .I 

. .I ." . . .___. -. ..-.. 
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2' 

3 

91 

a4 + nU-1 

(As YZO3) . .. 

.. 
ISOTOPE Yttrium 

METHOO Yttrium Fluoride YIELD s378-FW = 100% 

0.96 

0.95 

Y9' 58. 5 f 1.0 day 

99.7% 

1.22 

SHELF 1 I AIR 8 MICA WINDOW FACTORS 

I1 0.98 

SOURCE SPREAD DIAMETER FACTORS 

I gi lkL5 R I" S.S. DISH If S.S. OlSH --I"GLASS (FL~T)--I.38'' 9.6 MILLIP!RE,, cm 
5.0 cm 

MOUNTING 
EFFECTIVE AREA-- 4.5 cmz IO cm* -- 

SHELF 1 1.07 0.64 0.81 0.66 0.56 

SHELF 3 1. 23 1. 08 0.93 0.87 0.83 

SHELF 2' 1.17 0.91 0.88 0.79 0.73 

mg/cm2 

0008513 

A- 1 
Remarks: - - - 

A, PX 



hiE T HO D'lc Bar iu rn Flu o z i r c on at e 

"' FILTER 
"13 cm2 

SHELF 1 0.01 0.53 0. 81 0.66 0. 56 

1f'S.S. OlSH __I"GLASS(FL~T1__1.38" MILLIPgRE,, 
5.0 cm2 9.6 cm IO cm2 

SHELF 2 0. ?c, 0.75 0. a8 0.79 ' 0.73 . 

95 
65d. Zr 

B' 
0.84 

I O/O 

35d Nb95 

SHELF 3 1. 05 0.89 0.93 

SHELF 1 AIR 8 MICA WINDOW FACTORS 

0. a7 0.83 

SHELF 1 1.38 1. 38 1.19 1.16 '1.10 

SHELF 2 1. 36 1.36 1.15 1.11 1.07 

'/rn (VOLUME FACTOR) :Fc/Uni t 
CALCULAT'orJ PRoCEDURE' (Gee.)( 2.2 X lO~)(S.S.l(bs.)(S.S.A3( A+M.W.)(YieId) 

SHELF 3 

Mount in g Yield *Additional Methods 

Zirconium Phenylars onate 1" S S - dish -90 mg = 100% 

1.33 1.33 1.13 1.10 1-06 , 

0008514 

. -. , __._ . . . ."_.T. -- . .. ,- I 
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SHELF 

1 

65 d Zr95 
p'0.371 (99%) 

371 0.721 AIR e MICA WINOOW FACTORS 
- .-- - 

-- - 
0.58 

STABLE ~~95 5 70.745 

2 

3' 

YIEtO 

0.46 

0.37 

1 

SHELF 1 1.30 1-30 . 1-16 1.12 

1. 29 1.12 1.08 

1.27 1.11 . 1. 07 

I. 

SHELF 2 r. 29 

-..._ ---- 
1. 08 

1.06 

1.05 , SHELF 3 ' 1.27 

1.2 

1.0 

0. a 
A 
A0 
- 

0.6 

0.4 

0.2 

Remarks : (I-a' PX) 

8 

0008515 
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95 
ISOTOPE Niobium 

SHELF 1 

SHELF 2 

SHELF 3 

Nbq5 90hr 0.231 

33d Nbg5 4 0 

STABLE Mo95 

0.86 0. 50 I 0.78 0.61 0.50 

0.94 0.71 0.84 0.72 0.65 

0.77 
I 

0.99 0.84 0.90 0.82 

0. 27 pair :--, 

1.23 1.12 1.07 * 1.06 

1.22 1.09 1.04 , 

SHELF 1 1. 23 

SHELF 2 1. 22 1. 05 

SHELF 3 1.20 1.20 1. 09 1. 04 1.04 , 

SOURCE SPREAO OlAMETER FACTORS 

1 1 



100% = 28.0 mg. 
(As Ru02 standardized) 

EFfECTlVE MOUNTING AREA-- 1"S.s. 4.5 Cm2 DISH - - 1i'S.S IO cm2 DISH __I"~LASS~FL~~~~I.38"MILLI~~~~__ 9.6 cm 
5.0 cm 

SHELF 1 0.37 0. 51 0.78 0.61 

SHELF 2 0.05 0.72 0.84 0.72 

PAl' 0.195 PAir' 

STABLE Rh 103 

'I' FILTER 
''1, cm2 

0. 50 

0.65 

SHELF 3 1.00 0.86 

: Pc/un i 
'/rn (VOLUME FACTOR) 

.% CALCULAT'oN PRoCE*URE' (Ge0.N 2.2 X I06~(S.Sl(b.s.l{S.S.A3( A+M.W.)(Y '1 ieldl . 
4 r'? 

0.90 0.82 0.77 

*c Additional Methods Mounting Yield 

1" S S dish 100% = 20 mg. . Reduction 
Carrier -free (CC14) 1" S S dish . 100% . 

4ca: Remarks: Ru103 as RUO(OH)~ on std. 1" dishes (4.5 CM') on shelf one.' 

SHELF 1 1. 27 1. 27 1.14 1. 09 

SHELF 2 1.26 1.26 1.11 1.06 

__ , , . ~* .-__. . .- ..-.. --1.. -- 

1. 07 

1.05 

SHELF 3 1. 23 1.23 1.10 1. 05 1. 04 
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h(O U N T I N G 1 111 s.s. DISH __ if s.s. DISH _-i"GLASS(FL~T)_C1.38" h,lLLIPtRE,- 
5.0 cm 9.6 cm EFFECTIVE AREA 4.5 cmZ io cm2 

SHELF 1 . O.Ci7 0.57 0.81 0.65 

SHELF' 2 1. ob 0. E1 0. $3 0.79 

Yl~~~ 30.0 inv = 100% 

(AS MoG~) 

I~~~I~~~R 

0.56 

0.73 

0.38 

SHELF 3 1.12 0.96 0.93 0.87 0. a3 

mg /cm2 

(VOLUME FACTOR) =pC/uni t 
(Gee.)( 2.2 X IO%S.S.)(b.s.)(S.S.A.)( A+M.W.)(Y ie Id) 

CALCULATION PROCEDURE: 

SHELF 1 1.44 1.44 1. 24 1.18 

SHELF 2 1.42 1.42 1.19 1.12 

1.11 

Remarks : Mi d3 on 1" dishes 

1. os 

1. 06 

1. 05 SHELF 3 1.38 1.38 1.17 



SHELF AIR a MICA WINDOW FACTORS 

I 

I 1"S.S. DISH - IgS.S.OISH __I"GLASS~FL~T~__1.38"MILLIP~~E__ 
9.6 cm 

MO U f.1 T 1 N G EFFECTIVE AREAT 4.5 crn2 - 10 cm2 5.0 cm 

SHELF 1 

SHELF 2 . 

I g;;I;L?R 

0008519 

SHELF 3 



YIELD 28.0 rnc = 100% 

(As RuO2 standardized) 

FA,' 0.002 pair= 
C 

MOUNTING I" S.S. DISH __ Ig'S.S.DISH __I"GLASS(FLAT)__1.38" MILLIPORE-,I~' 
5.0 crnz 9.6 cmz EFFECTIVE AREA-- 4.5 cm* 10 cm* 

SHELF 1 0.93 0.59 0. 81 0.66 

SHELF 2 1. 07 0.54 0.88 0.79 

SHELF 3 1. 13 0.99 0.93 0. 87 

I 

FlLT5R 
13 cm 

0. 56 

0.73 

0.83 

A 
Ao 
- 

SHELF i 1.33 1.33 1. 26 1.12 1. 08 

SHELF 2 1. 31 1. 31 1.21 ' 1. 08 1. 05 

=Pc/uni t . 
'/rn (VOLUME FACTOR) 

CALCULAT'oN 
R°CEDURE: (Gee.)( 2.2 x lO')(S.S.)[b.s.)(S.S.,AJ( A+M.W.)(Yield) 

; 

(1 -e - Hx) 
1 - A 

Remarks: - - - 
A0 P* 

SHELF 3 1. 23 1.2s 

96 Additional Methods 

Re du c t i on 

Carrier -free (CC14) 

1.18 1. 07 1. 05 

0088580 

...- .._ . .. 

Mounting Yield 

1" S S dish 
1" S S dish . ' 100% 

100.70 = 20 mg. 

i 
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MOUNTING I" S.S. DISH __ 1;'S.S. DISH __I"GLASS~FLAT~__1.38"MILLIPORE 
EFFECTIVE AREA-- 4.5 cm* IO crn2 5.0 cmz 

SHELF 1 0.89 0. 52 0.7c: 

SHELF 2 0.97 0.74 0.35 

SHELF 3 1.02 0.87 0. $1 

2.7 vr. Sh 125 PAl' 0.15 pAir= 

0.52 t 

0.45 

STABLE Te125 

9.6 crnz 

0.62 0. 51 

0.73 0.66 

0.83 0.82 

SHELF 1 1. 31 1.31 1.16 1.12 

SHELF 2 1. 29 1. 29 1.13 1. 08 

SHELF 3 1.27 1. 27 1.11 1. 07 

=Wuni t 
'/rn (VOLUME FACTOR) 

(Ge0.H 2.2 X 106)(S.S.)(b.s.l(S.S.A.)( A+M.W.)(Yield) 
CALCULATION PROCEDURE: 

' 

1.08 

1. 05 

1. 05 



METHOD SO? - Reduction 20. o my! = 100% 

(As Teo) 

\:22 SHELF I AIR a MICA WINDOW FACTORS 
i 

SOURCE SPREAD OIAMETER FACTORS 

MOUNTING EFFECTIVE AREA-- 4.5 cmz 10 Crn2 5.0 cm2 9.6 cm i1's.s. DiSH __ t~'s.s.DIsH __i"GLASS(FLIT~C1.38" MILLIP:RE-_I+" 13 F~LT~R crn 

SHELF 1 0.88 0. 51 0.78 0.61 0.50 . 

SHELF 2 0.96 0.72 0.84 0.72 0.65 

SHELF 3 1.01 0.86 0.90 0.82 0.77 . 

BACK-SCATTER FACTORS 

SHELF 1 1. 28 1.28 1.15 1.10 1.06 

SHELF 2 1.27 1.27 1.12 1. 07 1.04 

SHELF 3 1. 24 1.24 1.11 1. 06 1.04 . 
1.2 

1.0 

0.8 

A 
A0 
- 

0.6 

0.4 

0.2 

mg/crn2 

'/rn (VOLUME FACTOR) =Pc/unit CALCULATloN PRoCEDURE; 
(Gee.)( 2.2 x 106~(S.Sl(b.s.l(S.S.A~~ AtM.W..)(YieId) . 



- 
C (-*-A ,- '"C' 2 

- b- -' 
-'- A- . +I 

13 1 Iodine 
#w -I'd d fl -A fT -37- 

ISOTOPE 

YIELD 42.3 mg = 100% 
METHOD Silver Iodide 

(As AgL standardized) 

-- . ..- . .A .- ..... .. . ._ ..-...-- 1 



000 

- 53- 13 7 
ISOTOPE Cesium 

METHOD* Cc s ium Silicowolframate 

33y a137 PA,' 0. 039 tcAir' 

2.60m 

rf 0.661 

STABLE 

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

* Additional Method Mounting Yield 

C hlor oplatinic Acid ' 1" S S dish .. 50.7 mg = 100% 

- 
, .- c k; I', .- 

'I \ / \- 

I r. 
\t L-o-1 4 ri 10 'fiLY. ,'-e. ji ijj/v) '. 



tf ki- l2S;;ls-$-/ff7' 
140 -"- I S 0 T 0 P E Barium 

METHOD Barium Chromate 

0.03 

YIEL~ ' 36.8 mp = 100% 
(As BaCr04) . . 

-6 PAI~ 0.023 PAif' 

0.88 

3 0.84 

a* 

SOURCE SPREAD DIAMETER FACTORS 
f 

MOUNTING I I' 0 LASS ( FLAT jJ-3 8" 9.6 MILL cm2 1 P 0 RE - - I $;clLL5R 
EFFECTIVE AREA-- 5.0 cm2 

7 

SHELF 1 0.96 0.56 0.81 0.66 0.56 

SHELF 2 1. 05 0.80 0.88 0.79 0.73 

SHELF 3 1.10 0.94 0.93 0.87 0.83 

BACK-SCATTER FACTORS 

1.44 1.44 1. 24 1.19 1.10 SHELF 1 

SHELF 2 

SHELF 3 

1.2 

1.42 1.42 1.19 1.13 1.07 

1.38 1.38 1.17 1.12 1. 06 

1.0 

0.8 

A 
Ao 
- 

0,6 

0.4 

IIIIIIIII! Ill11 I'I''I 1'1 I I III'I ~"""""~ 

ll1lllIllI~llllllll1l111~~~~~~~~~~~~~~~~~ 11 
0.2 * 2 4 6 8 10 12 14 16 18 20 22 

mg/cm2 

CALCULArloN PRoCEDURE' c/rn (VOLUME FACTOR) =Pc/uni t 
(Gee.)( 2.2 X lO~)(S,S.)(b.s.)(S.S,A~( A+M.W.)(Yield) 

0008585 

,- .* "..e- .. . . , 



( As Da CrO4) i 

r 

MOUNTING I" S.S. DISH __ 1f'S.S. DISH --I"GLASS (FL~Tl--l.38" 
EFFECTIVE AREA-- 4.5 crn* IO cm2 5.0 cm 

SHELF 1 0.98 0,ss 0. 81 

SHELF 2 ' 1-07 0.82 0.88 

MILLIPtRE 
9.6 cm 

0.66 0.56 

0.79 0.73 

_- 



t 

$4 i 0 
1.60 

STABLE CeJ40 

MOUNTING + I" S.S. DISH 
EFFECTIVE AREA 4.5 Cmz 

I 

SHELF AIR a MICA WINDOW FACTORS i 

'; I 

__ If S.S. OlSH 
IO cmz 5.0 cm 9.6 cmz 

1 

3 0.95 

SHELF 1 

SHELF 2 

SHELF 3 

0.59 0.81 0.66 0.56 1.00 

1. 09 0.84 

1.15 0.99 1 

0. aa 0.79 0.73 

0.93 0.87 0.53 

1.25 1.17 1. 08 

1.20 1.11 1. 05 

1.18 I. 10 1.05 

I. 44 1.44 

SHELF 2 1.42 1.42 

SHELF 1 

- 

mg /c rn2 

1. 38 SHELF 3 

'/rn (VOLUME FACTOR) 
=PC/un i t CALCU LATI' 

Ro ED UR ' ( G eo.) ( 2.2 x 10') ( S. S.) ( b.s.)(S.S. A .)( At M.W.) (Y ie Id) 

1.38 
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hEfHO0 Ccric Fluoride 

0.055 Pair= 

0.134 
0.081 

AND 

STABLE ~r141 

SOURCE SPREAD DIAMETER FACTORS 
I 

MOUNTING I" S.S. DISH __ 1t'S.S. DISH __I"GLASS(FLAT)__l.38" 9.6 MILLIP!RE-, cm 
I gi[lLL:R EFFECTIVE AREA-- 4.5 cmz IO cm2 5.0 cmz 

SHELF 1 0.95 0.56 0.61 0.64 0.54 

SHELF 3 1.09 0.94 0.92 0.85 0. a1 

SHELF 1 1. 36 1.36 1.21 1.14 1.08 

SHELF 2 1. 03 0.79 0. €7 0.77 0.70 

BACK-SCATTER FACTORS 

SHELF 2 1.34 1.34 . 1.17 1.10 1.05 

SHELF 3 1. 31 1.31 1.15 1. 09 1.05 

m g /c rn* 

c/m (VOLUME FACTOR! :Wuni t CALCULAT'oN PRoCEDURE' 
(Gee.)( 2.2 x 106Ki.Sl(b.s.)(S.S.A)(A+M.W.)(Yield) 

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

88 



STABLE ~r14' 

SHELF AIR 8 MICA WINDOW FACTORS I 

SOURCE SPREAD DIAMETER FACTORS 
ti*S.S.DiSH -_I"GLA~S(FLAT)~~.~~" MLLI~:REI I i; {I;&:R 

io cm2 5.0 cmz 9.6 cm 

0.54 0.81 0.66 0.56 . 

MOUNTIKG 
EFFECTIVE AREA-' 4.5 Cm2 

SHELF 1 0.03 
. 0.77 0.88 0.79 0.73 

0.93 0. a7 0.83 
SHELF 2 1-01 

SHELF 3 1. 07 0.91 

... .. 

i 



'- 

a 

8' 

0.3 

SOURCE SPREAD DIAMETER FACTORS 

MOUNT IN G __ 1"S.S. DISH __ Ii'S.S.OISH -_l"GLASSLFLAT)__l.38"MILLIP~RE__I~ 9.6 cm 13 FILTER cmz 
EFFECTIVE AREA 4.5 Cm2 to cm2 5.0 cm2 

SHELF 1 0.89 0. 51 0.73 0.61 0.50 

SHELF 2- 0. $7 0.72 0.34 0.72 0.65 

SHELF 3 1. 02 0.96 0.90 0.82 0.77 

SHELF 1 1.30 1. 30 1.16 1.12 1. 09 

SHELF 2 1. 29 

SHELF 3 1. 26 1. 26 1.11 1. 07 1. 05 

BACK-SCATTER FACTORS 

1. 29 1.13 1.08 1.06 

1.2 

1.0 

0.8 

A 
Ao 
- 

0.6 

0.4 

0.2 

'/m (VOLUME FACTOR) :w*" 
(Ge0.N 2.2 X IO')(S.S.)(bS.)(S,S.Al( A+M.W.)(Y ie Id) 

CALCULATION PROCEDURE: 

0008590 

.-. __ .. . - I.- 



Pr'44 

4 5- 

,,,ETHOO Ceric Flouricle 

232 d 

17.5 m 

STAaLE Nd'44 

23.4 mg = 100% '. 
YIELD 

( AS Ce 03) 

0.06 Pnir' 

0008591 



-y b J g’azr-mp 
144 r 

ISOTOPE Praseodymium 

EFFECTIVE AREA 
k I I 1 1 

METHOD Prase odvni iiim - Ce rillnl 

Separation 

17. 5 m Pr144 

2.18 

0.696 

STABLE Nd’44 

SHELF 1 

SHELF 2 

SHELF 3 

0.98 
.* 

1. 03 0.62 0. 81 0.66 0.56 

1.18 I 1.04 0.93 0.87 0.83 , 

1.12 0.88 0.88 0.79 0.73 . 

1.35 1.35 1.25 1.12 

SHELF 2 1.33 1.33 1:21 1. 08 

SHELF 1 

SHELF 3 1.30 1. 30 1.18 1. 07 

1.05 

1.03 

1. 03 

A- 1 

A0 /rx , 

Remarks: - - - (1-e‘ I%) 

0008592 

- . .. ,.-- 



ISOTOPE ~rometiliuml47 

METHOD Pronic thium Fluoride 

v- 0.223 

6 

Y 

:Pc/"nit '/rn (VOLUME FACTOR) 
CALCULAT'oN PRoCEDURE: (Gee.)( 2.2 x lO~.)~S.s.){b.s.)(S.S.A.)( A+M.W.I(YieId) 

A- 1 - P) Remarks: - - - (1-e 
A, PX 

0008593 

i 

......., I I.. -: . .- . .. .. . 



, 
MOUNTiNG - I $' S. S. D IS H --I" GLASS (FLAT 

EFFECTIVE AREA - 4.5 cm2 io cm2 5.0 cm2 

SHELF 1 0.97 0. 57 0.81 

SHELF 2. 1. 06 0. 81 0.23 

SHELF 3 1.12 0.96 0.93 

=Pc/"ni t 
'/m (VOLUME FACTOR) 

(Ge0.N 2.2 X 106K3.S.)(b.s.)(S.S.A.)( A+M.W.)(Yie Id) 
CALCULATION PROCEDURE: 

)--l.3 8" lirl ILL I POR E __ I i' Fl LT E R 
9.6 cm2 13 cm2 

0.65 0.55 

0.79 0.73 

0.87 . 0.83 

SHELF 1 1.45 1.45 1. 24 

SHELF 2 1.43 1.43 1.19 

SHELF 3 1.39 1.39 1.17 

1.19 1.10 

1.13 1: 07 

1.12 1. Ob 



mg/cmz - 

c/m (VOLUME FACTOR) =rt.'/uni t 
CALCULAT'oN PRoCEDURE: (Gee.)( 2.2 x 106~(S.S.)(b.s.)(S,S.Al( A+MN.)(YieId) 

/- 

A 1 (1 -e -Ax) ' Remarks: - = - 
A, px 



-5; c 

b - 15 -IS-b'-/fp/> 

ISOTOPE Bismuth'" (RaE) 

METHOD Bismuth Sulfide YIELD 49.2 mg = 100% 

(AS Bi203) . 
5 d RaE (Bizlo\ PA, = 0. 011 PAir= 

139d RoF ( P02'0) 

A 1 Remarkr: - - (1-a'PxX) 
Ao 

.c .. .- -. .. . ..._, . 



METHOD: Lead Sulfide 
RP 3.825d 

3.0 M 
5.49 a 

Poz1' (RaA) 
\ 

(RaB) 26.8 M 

- ._ 
BI 214 (RSC) p \*65 19.7 M 

\ 
\ 1.32m 

pb2l0 (RaD) 22 Y 

Radon Disintegration Rate From 

70 

.. .. . . 



- 5A- 

4 1" S.S. DISH - 1; s.s. DISH __i"GLASS(F~~T)__,.38" M,LLIPORE$I~ FILTER 
1 

EFFECTIVE AREA 4.5 em2 - IO Cm2 5.0 cm 9.6 Crnz 13 cm2 MOUNTING 

SHELF 1 '0.90 0.53 0.81 0.66 0.56 

SHELF 2 0.98 0.75 0. 88 0.79 0.73 

SHELF 3 1. 04 0. a9 0.93 0.87 0.83 

I 

1.18 1.14 SHELF 1 1.34 I. 34 

1.14 1. 09 SHELF 2 1.32 1.32 

.. 23 9 
1s 0 T op E Ne ptuniu rn - 

YIELD Carrier Free METHOO TTA Extraction 

PA,' 0,088 PAir' 

2.11 

1. 07 

0.382 
z9 (52%) 

SHELF 3 1.28 1.29 1.13 1 1. 09 1. 07 

A 
A0 

L_ 

1.0 

0.8 

0.6 

0.4 

0.2 

'/rn (VOLUME FACTOR) =Wu& t 
CALCULAT'oN PRoCEDURE: (Gee.)( 2.2 x 106)(S.S.)(bs.)(S.S,A~( A+M.W.)(YieId) 

Remarks: - A- - - (1-e- px) 
A, PJC 



. 

If S.S. DIS H --I" GLASS (FLAT 1--1.38" MILL I PORE-- I;;SIk&ZR 
10 cm2 5.0 cmz 9.6 crnz 

SHELF 1 

SHELF 2 

SHELF 3 

METHOD YIELD 

tLar = PAk= 

' +* 

SHELF AIR e MICA WINDOW FACTORS 

c/m (VOLUME FACTOR) +'/unit 
CALCULATloN PRoCEDURE: (Ge0.N 2.2 x ld)(S.S.)(bs.)(SS.A~( A+M.W.)(Yield) 
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NOTE: USE SAME TIME 

UNITS FOR TU2 8 T 
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- br - * /JfW-flAsa -,YPP 

NOMOGRAM FOR RADIOACTIVE DECAY OETERMlNCiTIOM 

1 

4 

- 0.093 15 8 
Ale 

A - DECAY 

8 - DECAY 

.A 8 
I 

-. 

FAGTOR 

TIME i HALF LIFE 

A B 

.. 

,I 

. .. 

.I 

... , . 
.. I - " 

i 

A 8 



--b3 - - 
DECAY SCI-IEFAE OF RUTHENIUi:l - RH001Ui.A ISOTOFES 

\ \ 1‘2%\ \ 

2.42 

1.55 

I. I4 

0.5 13 

Pd IOG 

(30 SOC) 

( stable 1 

REFESENCE: PHYSICAL REVIEW MAY 15, 1952 VOL. 86, COPY 2. 



- gr- 

pso.05 

240- 

180- 

120--240 

90-- 

60-- 

I 

20- 

9- 

'-- 
7- 

6- 

3- 

2- 

THEORETICAL DETECTION LIMIT 

p:0.01 . 

180 

I20 

45--90 

30--60 

-45 

15--30 

10--20 

I5 

- IO 

-8 

5--9 

4--7 

-6 

-5 

-4 

-3 

THEORETICAL 

DETECTION LIMIT 

(c/m ABOVE BACKGROUND) 

COUNTING TIME (MINUTES) 

\ 

.- 

i' 



-+5- tf w- I ti Xib--/7 P3 

NOMOGRAM FOR RADIOACTIVE DECAY DETERMINATION __ 
\ 1, . 

-,. 1 

. -. I* 

1 .- 
-. . . L,' 

' As8 '-0.033lS8 *. , 

I& - .. . *- 

. ** 

A - DECAY FACTOR . 

B - DECAY TIME + HALF LIFE 

.A 8 A 8 
0.10 

0.0 5 

0.50 

OSS5 

I 

0.4 0 

0.4 5 

2.30 

e. ZO 

0. IO 

2.00 

1.90 

I .eo 

1.70 

1.60 

I.bO 

1.40 

1.30 

1.20 

1.1 0 

.,. 

A 8 
0.0 0 

7.0 0 

3.40 
0.1 0 

0.40 

0.20 

.. 



I IIEORETICAL GROSS lOOlN€ FISSION PRODUCT OECAY 

- 
- 
-. 

(ALL ISOTOPES BUT AT EQUILIBRIUM) 

- PARENTS PRESENT 

-- PARENTS REMOVED 

--- PARENTS REMOVED AT 24 HOURS 

- - -- PARENTS REMOVED AT 8 HOURS 

6- 

Q 

0.07 

0.06. 

0.0 5 

0.04. 

0.03 

0 

. 

0. I I 

-._- 1 

[p: O*09i= 0.0 e 

0.02 0 G 

-I-- 

I 

\ 

3 

DAYS FOLLOWING REMOVAL FROM REACTOR 





.. .. . 

..... 
--- 





THEORETICAL 
.------ 
-- - 

IRRADIATION TIME 

600 -& 
700 

2L K.7 
1,000 

-3- 
1. SO0 :* 

2,000 -+ OOCl8b i b 0 

RATIO 

70 60 z- 
50 F * 

5 
40 7 

4- 

0.9 2L 

0.7 

DECAY TIME 

4- + 2o 

z- 90 

IO0 

I io 

~ I20 

z I3O 

f I40 
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October 27, 1953 

TO: 

FROM: L. C. SchwendrmRn 

R. S. Analytical Advisory Cornsittee 
.. 

AREA OF ONE INCX AND ONE MID CE-HALF MCH 
STANDARD COUNTETG DISHES 

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

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

drjing conditions employed. 

to accurately determine the surface density (mg/cm2) of residue on 8 counting 

dish. 

which has a generous radius where the siaes meet the bottom. 

For these reason8 it is difficult, if not Fmpoesible, 

This is particularly true of the presently used "one-inch" counting diah 

The attached acale 

drawings of the cross section of the 'dishes and tables illustrate the degree to 
I 

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

assumed that the solid material can be placed on the dish Xith no "creeping" up 

the walls. 

gravity was made and these values appear Fn the tables. Fram these data it is 

A calculation of mg/cm2 for precipitate of varying weight and specific 

easily seen that significant variation vi11 occur even when surface tension effects 

are ignored. 

A series of plates was prepared by transferring precipitated CaC204, AG1, 

&(OH)3, and BaCO3 prepared by precipitating 20 mg of the cation in each instance. 

The precipitates were slurried in the usual manner and dried under a lamp. The 

diameter of the circle to which the precipitate advanced waa measured and the area 

calculated. 

significance, since upon drying, thz precipitate contracted and finally fonned 

small heavy deposits with regions not covered by any precipitate. 

and BaC03 gave smooth, fairly uniform, symmetrical sources. 

area for these precipitates was 10 a3 lor the 1-1/2" plates and 4.5 cm2 for the 

one-inch plates. 

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

!he CaC204 
* 

The average measured 

. 

These areas are larger than the tabled values and reflect the 



-7a- - g a 5-3 -A P? '1 

extent to ach a precipitate may creep into the radius at the bottom of the plate. 

As pointed out in the first paragraph, however, it is to be expected: that each 

precipitate will have its own drying characteristics, which in turn will be influ- 

enced by acid content, temperature and tFme of dry-. 

advised that in every posaible case self abeorption measurements be made using 

the plate size which will be uaed in the analytical. determination of the isotope 

in question, and that the same conditions be maintained as will be used in the 

determination. 

For these reasons it 16 

It is f'urt'ner reconmended that in presenting the self absorption 

data graphically that, 

1. The abscissa be plotted as weight in mg on thq plate vhich will be 

clearly identified as one-inch dish, 1-1/2 inch dish, or 1-1/2 inch 

filter paper, etc., or, I I 

The abscissa be plotted as mg/cm2, the plate description given, e 
the nominal plate area used to convert total weight to mg/cm2 be 

clearly stated. 

2. 

I 

To insure uniformity in utilizing self absorption data obtained in a manner 

different fram that in which it must be applied the folloxing nominal areas Will 

. 

be used: 

For one-inch dishes, 4.5 un2 

For 1-1/2 inch dishes, 10.0 cm2 

For filter papers and discs use actual measured area of precipitate. 

4 

These -ea8 will approach those actually achieved for weights of precipitates 

commonly employed, however, they must be used with recognition of limitations 

enumerated above . a 

64% 
L. C. Schwendiman . 

Radiochemical Stan&ds 
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0.05 

0.010 

0.020 

0.030 

-- 

Q.Mo 

I 

*X' 

(14 

0.800 

0.827 

0838 

0.860 

0.894 

0.91 5 

0.936 

3.24 1000 

3.57 17.85. 5.00 5555 15.00 89.25 1 

4.59 424-3'92.44-1 1273 277*3 

4,lIy 542.4 ii5.1 1 1627 345. 
I-- --. 

SPGE Da CO, = 4.29 

qc1 =5.% 
Mn03, = 9.03 
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