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ABSTRACT

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

(f4} FOR FLAT CIRCULAR SOURCE MOUNTING
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FIGURE — 2 |
FIRST SHELF SOURCE DIAMETER CORRECTIONS

FOR STAINLESS STEEL DISHES
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FIGURE — 3
] FIRST SHELF BACKSCATTER CORRECTIONS
g (fos) FOR STANDARD BACKING MATERIALS
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ISOTOPE Carbonlt?

R

mv*fs,auo-/(ix

MeTHop Distillation

rieLo 100% = 32.8 me. (10mg. CO%) -

(As BaCO3) o
5563 cl4 Bz 0,303 Mgt ‘
s ar® _U.3U3  Mair —__w;Tcu{*'
p" : e
SHELF | AIR 8 MICA WINDOW FACTQRS
Q.18 3
! {Lﬁ /59
2 |- olg [ .443
STABLE NI% g 3 04‘1 C.%A)
% | "
sou::u::aJ SPREAD DIAMETER FACTORS i*
MOUNTING _j__ " 5.5.DISH IE 5.5.015H4 i "GLASS(FLAT} _l.33 MILLIPORE _| I- FILTER
EFFECTIVE AREA [ 4.5 cmi 10 ¢m2 T s0cmé [ 98 cmi %13 ¢m?
SHELF 1 0.86 - " M poax 0.78 0.61 0.50
SHELF 2 0,94 058 0,84 0.72 0.65
SHELF 3 0.99 0.74 0.90 - 0.82 0.77
BACK~SCATTER FACTORS |
swece 1 | 1,22 - | 71.22) 1.12 1.09: 1,06
SHELF 2 1,21 1,21 1,09 1. 06 1, 04
SHELF 3 1,19 1.19 1. 09 1.05 1. 04
1.2
SELF ABSORBTION~SCATTER FACTOR
- l‘o
0.8
A Y
Ao
Q.6
0.4 e
s e ul
oy 1]
0.2 . - L
Q 2 & -] ] 10 i2 b8 8T 20 v 22
mg/cme R
¢ . '
/m {(VOLUME FACTOR) «HSnit

CALCULATION PROCEDURE:

(Geol 2.2 X ICPNS.SHbs S S.AN A+MW)(Yield)

Remarks: Cl4 as BaCQO4 on 1 1/2" Dish lat shelf
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ISOTOPE Sodium

24

I . "Z_',"'-.; /
G 6T

METHOD G roup Elimination

15. 0 hr, ‘Naz4

vigLp 37.0mpg = 100% (10mg Na)
{As NaNOQ3) N

By : 0.0079  Huip®

A &
a7 100 % SHELF | AIR 8 MICA WINDOW FACTORS
0.003% 414
? ~ 0.04% ! Olqz
.38 2 0.9
g 3 0.94
STABLE  Mg¢°? .
SOURCE SPREAD DIAMETER FACTORS
MOUNTING __{_ " 5.5.01SH | 14 S.8.DISH _1“ansstFLnn_‘LLas"MILL:PORE_J I¥ FILTER
EFFECTIVE AREATT. 4.5 cm2 T 210 cm? 80 cm?2 9.6 cm? 13 cme
SHELF 1 0,99 0.59 0. 81 0. 66 0.56
seLF 2 . | 1,08 0,84 0.88 0.79 0,73
SHELF 3 1. 14 Q.99 ¢, 93 g.87 0,83
BACK-SCATTER FACTORS
SHELF L 1, 42 1.42 1,26 1.17 1,08
SHELF 2 1,39 .39 121 BN 1,05
SHELF 3 1.36 1.36 1.18 1.10 1.05
L2
SELF ABSORBTION-SCATTER FACTOR
IR
t ' ]
1.0 fortmn .
] T
: 1
0.8
'If;-"-; A 1
Ao
s 0.8
0.4
: 023 2 4 3 8 ) 12 i4 18 18 20 22
4:;:‘ mg / cm2
a4 [ _
3 CALCULATION PROCEDURE: /m \VOLUME FACTOR) =AYt

(Geal( 2.2 X ICP)NS.SHbsNSS.ANA+MWIYield)
Remarks: Na2? in NaNQ3z on 1" dishes '
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METHOO Phpsphomolybdate viIe1D 98. 8 mg=100% (2.5 mg PO4}

(As (NHg)3 (PMoyp04q) )
14,34 p32 ' My = o.qo_ga*#ﬂﬁ
SHELF | AIR & MICA WAINDOW FACTQRS
sy ! 0,98
o 2 _0.97
STABLE 592 3 0,96

SOURCE SPREAD DIAMETER FACTORS

MOUNTING | 1"5.8.01sH | 14 s.5.0158 | \""gLasS(FLATI | 138" MiLLIPORE | 1§ FILTER
EFFECTIVE AREA | 4.5 ¢cmZz T ‘10 cm? s0cm2 | 96 cm2 13 ¢me
SHELF 1 1,00 0,60 0,81 0,66 0.56
SHELF 2 1. 09 0,85 0.88 0.79 0,73
SHELF 3 1,15 1,01 0,93 0,87 0,84
BACK~SCATTER FACTORS
SHELE 1 1,43 1.43 1,26 1.16 1,07
SHELF 2 1,41 1,41 1,21 1.1 1,05
SHELF 3 1,37 1,37 1,18 1.10 1,04
£y 1.2
4 SELF ABSORBTION=~SCATTER FACTOR
Ty
’3: 1.0 . .
‘2
g o
1 A
oA Ao
-4 0.8
? |
* 0.4
g T
0.2 ]
Q 2 4 8 8 1Q 12 4 |18 18 20 22
_ mg/cm2
C/m (VOLUME FACTOR) '
CALCULATION PROCEDURE: Y #Cnit -
(GeoN 22 ¢ IC°)S.S)bs NS.S AN ArMWatviald . ot
Remarks: P3¢ in Ammonium Molybdiphosphate on 1" st, stl. dishes

(Ist sh.)

6008553
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ISOTOPE Sulphur3s

‘ ME THOO Barium Sulphate : vierp 24.3 mp=100% (10 mg-SO4})
B 0 ) (As BaSOyu) . o
5 87.1d. S35 Far® _0.25  Hair :—'—'\_/\)JUJ-LE-
é 7 SHELF | AIR & MICA WINOOW PAGTORS
] 0.i68
) [ 0.40 ( L5 /
%1 2 g.25
% STABLE c135 3 0.16
b4 _ '
3 SOURCE SPREAD DIAMETER FACTORS
b MOUNTING | 1"ss.oisn | 14°S.5.0150 |1 6LASSIFLAT) 138" MILLIPORE | 14 FILTER
Mo EFFECTIVE AREA 4.5 ¢cmz ] 10 ¢mi 50 cm? 5.6 cm? I3 cm2
% SHELF _ 1 0,86 0,50 Q.78 0.61 0.50
- SHELF 2 _ 0.94 0.7 0.84 0.72 0.65
SHELF 3 0.99 0.84 0.90 Q.82 0,77
2 BACK-SCATTER FACTORS
SHELF 1 1.24 1,24 1,13 1,07 1,06
9 SHELF 2 1,23 1.23 1.10 1.05 104
SHELF 3 .20 | 120 1,09 1, 04 1,04
¥ 1,2 :
q @ -1 SELF ABSORBTION~SCATTER FACTOR
s 1,0
‘_ 0.8 3
A 3
Ao I,
e Q.6 ]
;2 . P
b _ <
“i 0.4 j— ’
! v
2 =
M 0.2 ! .
% o 2 4 3 8 B 12 4 16 18 20 22
';% mg/em2 ’
/m (VOLUME_FACTOR) uc,
. . m o .
0% CALCULATION PROCEDURE: =HC
i (Geol(2.2xI0%)(S SMbs NS.S AN ArMWIYiald) -
v Remarks: $32 as BaSO4 on 1 1/2" dishes
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Potass ium30

METHOD Perchlorate

PR A I Y (700 0 ey

1.32 x 107 v

yieLp 70.9 mpe=100%

(As K ClOy4)

pa

i

P

ANy i

L T
-

R

0008551

HFarz 0.009  Haie®
Ty e
_eC
L / SHELF | AIR & MICA WiNDOW FACTORS
% " /meoc% lh | 0.97
tabgs /0 1100 %!) 2 2.95
440 STABLE 3 Q.94
ce*0sTaBLE
SQURCE SPREAD IDIAMETER FACTORS
MOUNTING | 1" S.5.DISH | 14 5.5.0154 | I"GLASS(FLATI] 138" MILLIPORE | 14 FILTER
EFFECTIVE AREA 4.5 cm? Ig ¢m? 50 cme | 956 cm2 13 ¢m?2
SHELF ! .99 0,58 0.81 0.66 .56
A SHELF 2 1, 08 0.82 Q.88 0.79 0D.73
SHELF 3 1.14 | 0.97 0.93 0.87 0.83
BACK-SCATTER FACTORS
X SHELF % 1,45 1,45 1,25 1.18 1.08
SHELF 2 1, 43 1.43 1.20 1.12 1,05
SHELF 3 1. 3¢ 1.39 1.18 1.11 1,05
h2
SELF ABSORBTION-SCATTER FACTOR
i !
0.0 fm :
Ao
1 a.6
5 1
-3 %25 2 Py 3 8 0 72 13 6 B 20 22
P mg/ecm2
¢/m (VOLUME_FACTOR) ‘
e CALCULATION PROCEDURE. =H%uni
e (Geall 2.2 *IOF)S S )b NS AR A MWIiaid)
. _ e
21
Nl
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1SOTOPE  Calcium??

viELp 36.5 mg=1'60°fa {10 mp Ca}
152 d. _Ca?? go: 013 s

METHOD Calcium Oxalate

g SHELF ] AIR B MICA WINDOW FACTORS
t g, 62,.(38) -
2 T - 0.49
STABLE 5¢ 35 32 0.38

SOURCE SPREAD DIAMETER FACTORS

MOUNTING | 1"5.5. 01sH | 15 5.8.01SH L1 GLASS(FLAT) [ 138" miLL1pore L 1§ FILTER
EFFECTIVE QREA-‘ 4.5 cm? 10 ¢m2 50 cmz2 98 om? i3 cme
SHELF 1 0.89 0,52 0.78 0. 41 0,50
r SHELF 2 0.97 0.74 C.84 0.72 0.65
SHELF 3 1. 02 0,87 0,90 0,82 Q.77
BACK-SCATTER FACTORS
SHELF L 1.30 1.30° 1.16 1.11 1.09 -
SHELF 2 1. 29 1.29 1,13 1,07 1. 06
SHELF 3 1, 26 1.26 1.11 1. 07 1. 05
1.2 '
+-H-+H SELF ABSORBTION-SCATTER FACTOR
g RN {
1 I HR] ]
10 (T ' RN,
~—
0.8 {~ RSN : *
-t !
A b RS T
Ao ]' |
0.6 ' = !
) _-l_“ —
0.4 e
T
I !
] i
o2 il L |
0 ) 4 6 8 i 12 ) & 18 20 22
mg/cm2 . '
c .
.CALCULATION PROCEDURE: /m (VOLUME FACTOR) H iy

(Geo 2.2 XIP)S.5)bs )S.S. AN AsMWIIYield) .
Remarks: Ca%® as CaC, Q4 in 11/2" dishes

A _ 1 -
---"Eo JT N (1-e™ £%) ) [
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ISOTOPE scandiumo
METHOD Scandiuwm Fluoride viero 1.3 mp=100% “
, (As Sc303)
Sc6 " 85 d = 0.072 =
- 995% A~
ﬂl.z 0.26 SHELF | AIR 8 MICA WINDOW FACTORS
,

0.5% | 0. 77

2 nsev T, 0. 67

Lz ¥ 3 0.59

I |
7,46 sTABLE

SOURCE SPREAD DIAMETER FACTORS

MOUNTING _}__ 1"'5.5. 01SH | 1'5" §.5.0ISH _} I"GLASS{FLAT) 138" MILLIPORE | 1-‘2-" FILTER
EFFECTIVE AREA 4.5 ¢m? 10 ¢m2 | 50 cme ] 96 cm2 [ ‘i3 ecm?
SHELF 1 g.91 D.53 0.81 Q.66 0. 86
SHELF 2 | 0.99 0.75 0.88 0.79 0.73
SHELF 3 1. 05 0. 89 0.93 0.87 0.83
8ACK~SCATTER FACTCORS
SHELF 1 1. 37 1,37 1.19 1:16 1.11
SHELF 2 1.35 r.35 1.15 1.11 1.07
SHELF 3 1, 32 1.32 1.13 1.10 1. 07
b2 T T ]
T i —t SELF ABSORBTION-SCATTER FACTOR
! T T
10 | N i
et W
0.8 =
A | — L___
AQ =
Q.6 | e,
i I - —
0.4 ;
. 5
o.zo 2 4 3 8 10 12 14 ig I8 20 22
mg/ecm2
c -
/m (VOLUME FACTOR) =S i

' T : 3
CALCULATION BROCEDURE [ 3 2% 107K S)bs (S S.A X A-MWI(Yield)

Rermarks: &£ = 1-e"KX

Ao ‘ﬂ'x

0008559
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ISOTOPE CHromiumSI
METHOD : . Mew
ce?r  27.84 ' N B T

EC(92 %)/ 8%/ EC

SHELF | AIR 8 MICA WINDOW FACTORS

t
2

3

v .
SCURCE SPREAD DIAMETER FACTORS

MOUNTING _'_ 5.8 oisH |14 s.s.0isn | i"oLass(FLATI 138" MitLIPoRe | 1 FILTER |
b | EFFECTIVE AREA 45 ¢m2 T ‘10 cmi 5.0 cmi 8.8 ¢mi 13 cma
A a — S ——

SHELF ¢
SHELF 2 )
SHELF 3

BACK~SCATTER FACTORS
- BMELF 1 '
SHELF 2
SHELP 3

- 1.2 : . .

‘ SELF ABSORBTION-SCATTER FACTOR
.9 T
&8 i

A

Ao

0.6 ,

Q.4
; l
025 2 4 6 8 . 16 . 12 i+ 18 18 20 22
' mg/cme ‘ : ' .

___S/m LVOLUME FACTOR) - _pqy ..

CALCULATION PR DR e N 2 2 X I0PHS S) (b NSS.AN A* MW Tiaid)

00085b0 :
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Jal =

N\

Shelf

Hw—{5258 -4

‘}lejﬂri-

Air & Mica Window Abs.

A 1
FYATEIAN c (92 %)
2
fg'.z:t 2
i hY| z&
VL p
Shelf SOURCE SPREAD
17 dish { 1L dish 13" Filter 1.38" millipere
b b0 1 74 </ 7/ b
gco 2 B L g e
3
ra
5
BACKSCATTER
1 j.ono ® Joro * 05 * Joos ¥
2 )0 /2o * jo St Joo 5t
3
® A |
5 . T
. SEIF ARSCRPTTON - SCATTER ; :4' - "HZ_._H
e e e e e e e e e e e e e e
. T e e =l
" L ENpE Eea T e e T e
it Yy priaad p taiy A e i aetneas A8 Y FERSIECS

e B3NN

SN

ey

+

oy

(C/M) (Volume Factor)

CALCULATION
F__-—

P i

# Interpreted

00085b 1

{Ceo.) (2.2 x 106) (35) (bs

) (So4) (AW (Yield)
coMoN METHOD

IR
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1§25 8 -AT

-~ b
%- 1ISOTCPE Iron55
.f ME THOD | YIELD
z Fedd 2.94 v - Fa® Hair
£ _ : _
frd | SHELF | AIR 8 MICA WINDOW FACTORS
.-3" EC A '
I | Mn 33
.4 SOURCE SPREAQ OIAMETER FACTORS
. MOUNTING _t_ I"s5s.DiSH | s%" $.8.0ISH _I“GLAsstFLAT}__Laa"Mu.l.lponz.__l-’i" FILTER
£ EFFECTIVE AREA 4.5 ¢mi 10 ¢cmd 7] 5.0 cmi 96 ¢m=2 I3 cm?
" SHELF 1
SKELF 2
SHELF 3

BACK-SCATTER FACTORS




e . HweSaSE-APP

ISOTOPE _ Manganese>2

METHOO  Mancancse Dioxide vieLo 31, 7 mp=100%

6 {As MnO3}
2.58 hr.  Mu® p= 0.010 g
B3 SOY 55 30%@,‘20%,55
2.8l .04 = 7_ ' SHELF | AIR B MICA WINDOW FACTORS

! .

75 < 2.06 ' 0,96

.77 2 0.94

7
STABLE FeS8 i Y0822 3 (.03

SOURCE SPREAD DIAMETER FACTORS

MOUNTING | 1"s.5.008H | 14 s.5. 018 _l"GLAsscFLAnJLLw"MlLuponeﬁ_l-‘z-" FILTER
EFFECTIVE AREA 4.5 ¢m? 10 cm? 50 cm? 96 cmi 13 cm?
SHELF 1 0.G0 0.59 0,81 0. 65 0.56
SHELF 2 1. 08 0. 84 0.88 0.79 0,73
SHELF 3 1,14 0.99 0.93 0. 87 0.83
BACK-SCATTER FACTORS .
SHELF 1 1,41 1,41 1.25 1.16 1.08 °
SHELF 2 i1.39 1.39 1,20 1.11 1.085
SHELF 3 1,35 1,35 1.18 1.10 1. 05
1.2 e T
SELF ABSORBTION-SCATTER FACTOR
-
WO =T -
e
L
0.8 p— ‘
A
Ao
08T~ [
| 1
1
0.4
0.2 L i
o 2 4 3 B i0 12 % T3 6 20 22
mg/cm?2
¢
CALCULATION PROCEDURE: Jm. \VOLUME FACTOR) 25,

B
(Gool 22X 10515 ) b )E.S AN A+MWITiad) . unit

Remarks: £ = 1 (l-e- ux)
Ay Hx

0008563



Hw—i5258 40T

-8~
ISOTOPE Iron
METHOD Ether Extraction yizLp 28.6 mg =100 %
{ As Fez03}
46,3 d Fre59 Pa® _0.085  Hair®
- -0.257 .
0-453/ 25%\ ~ 50% SHELF | AIR B MICA WINDOW FACTORS
~ 5Q%
) 0.74
72 0.63
.30 2 Q.
3 0.55
STABLE Co9?
SOURGCE SPREAD DIAMETER FACTORS T
MOUNTING | 1"S.S.DISH | 1% 5.5.DISH " GLASS(FLAT) | 138" miLipoRe | 14 FILTER
EFFECTIVE AREA a5 cm2 T “woem2 T 5.0 cm? 96 Cm2 3 cme
SHELF 1 .91 0,53 0,80 0, 64 0,53
SHELF 2 0.%99 0.75 0. 86 0,76 g.69
SHELF 3 1, 05 0. 89 0,92 0,85 0,80
BACK-SCATTER FACTORS '
SHELF 1 1.37 1.37 1.19 1,15 1.12
SHELF 2 1. 35 1.35 1,15 1.10 1.08
SHELF 3 1. 32 1.32 1.13 1. 09 1.07
1.2 :
T SELF ABSORBTION-SCATTER FACTOR
i
. I
1,0 . 1
| ™~ il 1
L ] 1
0.6 1 T e T i
) ] 11 - 1]
A u: T11 1
T ! T
AO'OE T ¥ 1 ) . =
) RS | Ll L]
e — =
| .
i IR
0.4 I | il | il
i Il | !
1] T T
0.2 T 1T T T T T 1T T
0 2 4 8 8 o 12 4 16 18 20 22
' mg/cm?
¢
/m (VOLUME_FACTOR) it

c T P :
CALCULATION PRCCEDURE (GeollZ.

1 -~z x

Remarks: 4 —
A fUX

o]

0008504

2X10°(S.S)lbs S.S.AX ArMWNYield)

o mer e m L 4 b e i ————— T



3

+
;

4

_fm
= -19- 60 frw ~1§ 25 3 ~APP
‘g ISOTOPE Cobalt .
'i METHODY Potq.ssium Cobaltinitrite rELD 80.2 mg = 100%
-i @ 6 { As K3 CO (NO2)g » H,O p
-2 10.7m. __Co Pyt 0,088  “Hair® 0,06 '
% - 2y Cuscz LT. 0.0%9
X - g e SHELF | AIR 8 MicA WINOOW FACTORS
e, P3 156 Y \ }
. zaa 0.289’0 - . ] 0.73 677
IR 10-4% \ YT o 7 ! 0.62
“;.. ’ ' i 73 1.33 3 [ 0.52
1 ' STAGLE Ni 60
SOURCE SPREAD_DIAMETER FACTORS
MOUNTING _‘_ 5.5 015K | 14 $.5.0ISH l"GLASS(FLATL_L:’;B"MILLIPORE__!-'; FILTER
EFFECTIVE AREA 4.5 cm? 10 em? 5.0 cm? 56 cm? 13 cm?
SHELF 1 .90 0.53 [ 0,81 0,66 Q.56
SHELF 2 0.98 . Q.75 0.88 0,79 0,73 _
SHELF 3 1, 04 0,89 0,93 0, 87 g, 83
. BACK-SCATTER FACTORS -
—~
SHELF L | 1,35 1,35 1,18 1,14 1,11
SHELF 2 1,33 1.33 1,14 1,09 I 1.07
omeLr 3 | 130 | 1,30 1.13 1.09 1. 07
12 :
L [T SELF ABSORBTION-SCATTER FACTC.
RSN eE AR SR e 4
! ]
1O P T T T l T
T T Il T S 11 ) i
A T s
0.8 T T I IR T 1.1 {
I i : L 1! L ] !
| R e %
Ao '
T T SRR I AR !
| O8I o T ]
il Tt 1 L )
N N EeeERsmaEammmmaAE =
R 041 T T
! l IR 1 1
I 1 T+ 1 ! ]
0.2 LI 1 T T 1 T T
a 2 r 5 a 10 iz 14 13 16 20
mg/cmz ‘
C/m (VOLUME FACTOR)_ oy

U . - =
CALCULATION PROCEDURE: feet s i0f\(8 3K bs HES.A N AvMW.Ivietd)

Rernarks: -é- = -l-
Ag MHX
#Additional Methad

Gamma Spectrometer

(L-e~H *)

0008565
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Hw 5 350 117
- 20~

1SOTOPE C]c\ppcrc"]L

MeTHoo Cuprous Thiocyanate vicetp 38.2 mpg. = 100%
' (As Cu SCN}
12.8 hr, C1164 Baz 0,032 Huec_
0.57 '
) SHELF | AtR 8 MICA WINODOW FACTORS
£ -+ 2.1 ,34 STAGLE 7z, © r_ g.89
2 .84 :
— -I 71035
stagLe NiS4 '3 0.79
SOURCE SF‘READ DIAMETER FACTORS
mounTing | 1"ss.Disp L 147 8.5.018H Li"GLASSIFLAT)_ 138" MILLIPORE 1Y FILTER
EFFECTIVE AREA 4.5 ¢m? ‘e cm? 5.0 ¢me2 96 cm? 13 cm2
SHELF 1 .93 0.55 0.81 0,66 0.56
SHELF 2 1. 01 0.78 ;.88 0.79 0.732
SHELF 3 | 1,07 0.92 0,93 0.87 0.83
BACK~-SCATTER FACTORS
SHELF L 1,45 1.45 l 1.22 1.19 1.11
SHELF _ 2 1,43 1,43 .17 1.13 1,07
SHELF 3 1 30 1. 39 1.16 1,12 1. 07
12
T -+ sELF ABSORBTION-SCATTER FACTOR
T : ! ; 1T L
Lo T T T T 17 r Pt [ L T . }
[ = [
T L= L] I
0.8 - [ 1 N
A ' T =T
Ao ‘ ;
0.6
I I
|
0.4 'r L ‘
1 1
0"‘“’0 2 4 6 8 10 12 14 I8 18 20 22

mg/eme2

€/m (VOLUME FACTOR) T
CALCULATION PROCEDURE: =G/
LAT! B oo 22X PS5 ) bs )OS AN ArMWIrigiay ot

Form: Electroplated Cu on 2,27 cm. ¢ St. Stl,
Remarks: Upper curve lst shelf -
Lower curve 2nd shelf

000856
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-1~ C Hw 1§58 AT
ISOTOPE  Zinc®3

METHOD* Zinc Sulfide YiIeLo 29,8 mp = 100%
' {As ZnS)
250 d. 7065 . Foy® _0.088 ez
ﬂ+"" 3 % H
0.32 SHELF | AIR 8 MICA WINDOW FACTORS

450/0 ! _ QLE
X EC | 2 0,62
vz f e % 3 0.52

- s -'
SOQURCE SPREAD DIAMETER FACTORS

MOUNTING | "s.5 DIsH | 1L s.5. 015 ___l"GLASS(FLAT]*P.Z‘-B" MILLIPORE | 14 FILTER
EFFECTIVE AREA 4.5 cm? 10 ema2 50 cm2 - 96 ¢cmz T “i3cmz
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 Q.89 0.93 0,87 ' 0.83
BACK -SCATTER FACTORS
SHELF L 1.35 1.35 1.18 1.14 1.11°
SHELF 2 1,33 1,323 1,14 1,09 1. 07
SHELF 3 1. 30 1.30 1.13 1, 09 1,07
12
, SELF ABSORBTION-SCATTER FACTOR
1.0 L
0.8 =
A
Ao -
0.6 o
0.4
0'zo 2 4 3 8 0 I2 14 13 18 20 22
mg/em2 : o :
c
CALCULATION PROCEDURE: /m {VOLUME FACTOR) =# it

{Gea)(22XIO°NS.S)bs NSS.ANA+MWIYigid)

65

Remarks: Zn~ " in ZnS on 1" dish - lst shelf

* Additional Method
Gamma Spectrometer

0008567 .

L R I L e V= N . e L E——




fiw-{8RES-ACF

~ R "
ISOTQPE Arsenic?()
ME THOD Arsenic Sulfide vieLo 32.8 me, = 100%
‘ {As As253)
As76 By = 0.007  Haip*_
i
;9 % \7% é v 2.06 _ SHELF | AIR 8 MICA WINDOW FACTORS
. ! g.a8
2 g i 121 _ 2 0.96
? "o 56 3 0.95

STABLE Se76

SOURCE SPREAD DIAMETER FACTORS

MOUNTING 1" 5.5. DISH ER Ii 5.5, DISH 1 GLASS(FLAT} I38 MILL[POHE l- FILTER
EFFECTIVE AREA ] 4.5 cm? 210 em2 50 cm2 9.6 ¢m2 Y13 cme
SHELF 1 1.03 0. 61 0, 81 0.66 0. 56
SHELF 2 1, 12 0,87 0.88 0.79 0.73
SHELF 3 1, 18 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
SELF ABSORBTION-SCATTER FACTOR
1.0 ==
Q.8
A
Ag
0.8
I | 0‘4
0.2 !
Q 2 4 [} 8 10 12 4 16 {8 20 22
: mg/cm2 '
€/m |VOLUME FACTOR) |
CALCULATION PROCEDURE: T M5
R G 22X OIS S )b NG S AN A-MWNTiRld) !
Remarks; & = 1 (l-e"”x)
Ao M X

——pir—a by - f e L e e

il



~23 - Hw 15258 APT

1ISOTQPE Strontium89.

. L ] 337
METHOD Fummg Nitric acid vieLp 4.2 mg = 100%
. {As SrC204)
54 4. Srd? Fa? _0.0072 Fyjpe=
p- SHELF | AIR 8 MICA WINDOW FACTORS
1.48 ' 1o 0,97
2 0, 96
a ! 3 0.95
’J-\ _ , :
STABLE Y89 .
SOURCE SRPREAD DIAMETER FACTORS
MOUNTING | 1"S.8.01SH | 14 $.5.01SH | "6LASS(FLAT) [ 138" miLL1poRre | 11 FILTER
EFFECTIVE AREA 4,5 ¢cmz [ ‘10 cm? 50 cm2 T 86 cm? 13 cm2
2] SHELF 1, 0,99 0,59 0.8l 0,66 0,56
£ SHELF 2 1, 88 0,84 0. 88 0.79 0_.73
SHELF 3 1.14 0.99 Q.93 g.87 0,83
BACK-SCATTER FACTORS .
SHELF 1 1.44 1,44 1.26 1,17 1.08 !
SHELF _ 2 1,42 1.42 121 1.1 1.05 !
SHELF 3 1,38 1,38 1.18 1.10 1.05 |
% ) 2 ; T . -
SELF ABSORBTION—-SCATTER FACTOR |
.. . i
‘ ' 1.0 et ;
23 i I
0.8 :
- Ag |
=8 0.6 ;
.,- 0.4
- !
? 0.240 2 DR 6. 2 I 16 18 20 - ;.
o L ~ e Fl gl s & 17 \ T
n., [ u L o 5w Kl & m_cg;/ ¢ Eﬂa e 2-’} &2 ) é' i g
" . {VOUUME FACTOR) C ..
) CALCULATION PROCEDURE: L =*uni
A4 bl g 10 (Geol 22 *ICPAS SNBSS AN A+MWIYield)

Remarks: é = l_ (1-e= U4X)
Ao UX

4
]
i

vt
o
1

PR

00085619




JPARTE LS - -~

fiw-(8258-APY ~2f = Hs 3560

il stnnien 1 47 v
ISOTORE Strcmtiur:ng0 : CL

C23.7gmq. t roo P Fard en il
METHOD Fumiung Nitric Acid viernp 44.2 mg.=100%
. (AS SI‘C204)
19.9 yr,  5r30 - o= 0.034  Fjr®
SHELF | AIR 8 MICA WINDOW FACTORS
] 0. 88 4 ¢6 -
J 2 ©0.83 L
768 3 0.78 a9
A . ]
SOURCE SPREAD DIAMETER FACTCRS
MOUNTING | 1"5.5.0ISH _| 13 5.5.0i1SH | 1" GLASS(FLAT) | 138" MILLIPORE L1 FiLTeR
EFFECTIVE AREA |~ 4.5 cm2 | 10 gm2 7] 50 g 3.6 emé | I3 cma
SHELF 1 0,94 - - 0,55 9.8l 0,66 0. 56
SHELF 2 1,02 oo 0.78 0,88 0.79 0.73
SHELF 3 1.08 -.¢ 0,92 Q.93 0,87 0,83
BACK-SCATTER FACTORS
SHELF 1 1,45 224 1,45 ‘1,22 1.19 1.1
SHELF 2 1.43 rJ2 1.43 1.17 1.13 1,07
SHELF 3 1,39 ,138 1.39 1.16 1,12 1.07
1.2 - _
SELF ABSORBTION~-SCATTER FACTOR |
. f t
0.8 R R
A i — ]
Ao
0.6
0.4 11—
0’20 2 4 6 8 0 IFERE 16 i8 20 22
mg /cmz2 .
n ‘ ]
- ¢/m (VOLUME FACTOR)} T
CALCULATION PROCEDURE: x =FChnit
(GepH 22X ICFASS b S S AN ArMWIYield) yux
. o.‘);_j - - - - 12- x
@ 2 Kol . ] 4
Remarks: & = - (1:e-#%) Tin I G = B3y
Ao WX : ST 245y ka4 st tes
/!

00068510




~a5- | T Hw-EASYARP

15QT0ORE St::'cmti.l.;m{)0 - Yttr'mmc)o

il g

¥ METHOD Tumineg Nitric Acid yieLn 44.2 mg. = 100%

P {As Sr C; Oy }
K ; peS o]
I 19.9 vr, Srg Har = m_|0,_019__- Fair*

4 £~ lo.53

?3 To SHELF | AIR 8 MICA WINDOW FACTORS
Q.61 : - p
* ' - ! 0.94 [, ab
¥ . 62 hr. Yy 90 — = —
A 1 g- 2.2 2 0.90 ~. iz
b ?\' STABLE\ zr%C 1 0.87 /', W)
= - q v(.85/

SOURCE SPREAD DIAMETER_FacTors £l

MOUNTING | "SS5 0isH | 1§ S8 DISH _Li"GLASS (FLAT)_ | 136" MILLIPORE 15 FILTER
EFFECTIVE AREA a6 cmz T 210 cm? 5.0 cm? 9.6 CmM?2 i3 cm? |

SHELF 1 0.98 0.58 0. 81 g.66 Q.56
SHELF 2 1.07. ~ 0.83 0,88 0.79. 0.73
oy SHELF 3 1,13 0.97 0.93 0.87 0.83.
TUT T BACK-SCATTER FACTORS -
SHELF L 1,43 1.43 1.24 1,17 1. 09
SHELF 2 1.4 1,41 1.19 1.1 1,06
SHELF 3 ' 1.3'_L - 1.37 1.17 1.11 1. 06

).2 . -

it

3

-
r
]

M
g

iy

SELF ABSORBTICN-SCATTER FACTOR

@

T

IR AR NS e R 1
i il N AT IR Rk A
o
A,

Y

A

R s

Q.4

BV i

02 L ] Rne

10 20 30 40 mgs9cm620 70 80 90 100

¢/m (VOLUME FACTOR) - p.é, nit
(Geo)(ZZKIO"}(SS)(hs)(SSAJ[A*-MWJlYaeJd) b

o =t =

CALCULATION PROCEDURE

Vi b

Remarks: Sr90 - Y90 in river water salts on 1" dish - lat shelf

P

r)/

L
s

-

_wtf e
v T e e Tn A

PRTE REgriat L oAb e

JeiT
¥

g 00085711



-2k Hw-I 8§58~ APP R

isoTopE _ Yttrium??
Z-S."/}In?
) METHOD Yitrium Fluoride YiIELD SB-Hmy = 100%
& ' e 203
R 62 hr. Y90 Ky _0.0038 Hyje =
SHELF | AIR & MICA WINQOW FACTORS
1 i _0.99. )
; 3 0.97
STABLE Zr2Q
“ SQURCE SPREAD DIAMETER FACTORS
7 MOUNTING  _|_ 1" S5.S.DISH |- 5.5.0ISH _| 1"GLASS (FLAT) | I38"MILL!PORE [- FILTER
o EFFECTIVE AREA 4.5 cm? 210 cm? 50 cm? 86 Cm? %13 cm?
t SHELF 1 1,02 0.61. 0.81 0.66 0,56
& sHELF 2 | 1.1 Q.87 0.88 079 073
;*.; SHELF 3 1.17 1. 02 0.93 0,87 0.83
3 BACK-SCATTER FACTORS
@ SHELE _ 1 1.40 _1.40. 1.26 1.14 1.06 .
' SHELF 2 1.38 1.38 121 .09 1. 04
SHELF 3 1,34 1,34 1.18 1. 09 1,04
: L2 ' '
@ SELF ABSQORBTION-SCATTER FACTCR
i !
1.0 4 —+
H 1 1
0.3 ¢
A
Ao -
0.6 .
0.4 i
i
i
L |
025 2 4 3 8 i0 12 i4 16 ] 20 22
mg/cm?2 : )

S/m {VOLUME FACTOR) L uni

CALCULATION PROCEDUR
DURE: ~ ool 22X (S Sbs (S S AXAMWIeld)-

i e T

=

A SR T A s

Remarks: é =

B _ (o



_27- Hw-(8258-AFF |
ISOTOPE Yttrium91

o :-S';‘;‘nu}- ’ '
METHOD Yttrium Fluoride YIELD 5ov-3—rg = 100% T
Y% s5a.5 11, 0 day CByc 0.0067  Hupps
SHELF | AIR & MICA WINDOW FACTORS
t 0,498
2 0.96
3 g,.95
STABLE Ze9 . o
SOURCE_SPREAD DIAMETER FACTORS .
MOUNTING _t_ "8.5.005H | 14 8.5.01SH | 1"GLASS(FLAT P.aa"r.m.upone__l-;-" FILTER
EFFECTIVE AREA 4.5 cmt 0 cmz? '1 50 cm2 96 ¢m? 13 ¢m?
SHELF & 1. 07 D, 64 0,81 0,66 ___ 0,56
SHELF 2 1,17 0,91 - 0,88 0,79 0,73
SHELF 3 1,23 1. 08 0.93 0,87 0.83
BACK-SCATTER FACTORS
SHELF 1 1,44 1,44 1. 26 1,16 1. 09
SHELF 2 1,42 1,42 _1.21 1,11 1, 06
SHELF 3. 1. 38 1.38 1,18 1,10 1. 05
a2
3 SELF ABSORBTION-SCATTER FACTCOR:
Ll
1.0 b
1 T
0.8
A
Ag
0.6
{
0.4 [
0.2 i
0 2 4 6 8 10 12 4 16 18 20 22
mg/ecm2
C/m (VOLUME FACTOR) L LC
CALCULATION PROCEDURE: 1UIRA 01 z#%nit
(GeoJ 2.2 X IO°NS.5)(bs NS.S. AN A*MWNYiald) .
Remarks:% = L (1-e” J“""‘)

o “X

00068513
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fiv "{8-«‘253‘/’1‘/:)/>

-8 -
. 95
ISOTORPE __ Zirconium
[
METHop®  Barjum Fluozirconate vieep 27.0 myg = 100%
' (As ZrQj)

2o
T ~ 9% a2 E-—E—H" Fair =



*7- T Hw-RaSS-A PP
- 1SQTOPE Zirconium?5 . Niobium?3

ME THGD Snjk: = Direct Plats YiELD

B~ 0.84 ~0.371 (98%) _ - .
- 71 Q.72 ' SHELF | AIR 8 MICA WINDOW FACTOR3 .

s5d NS5 7 2 c.as;? { 5 L 1. 058 —

. 2 0.160 2 0.46
STABLE Mo253 7 0.745 LR 0..37

SOQURCE SPREAD DIAMETER FACTORS

MOUNTING _|_ 1"5.8.0I8H |J- S.8.018H _1"GLASS(FLAT)| 138" MILL JPQRE ] l-; FILTER
EFFELCTIVE AREA 4.5 emz 7 )9 cmi 5.0 ¢mi 96 cm2 13 cm?
_ SHELF 1 0, 8a 0.52 Q.80 0,64 D.53.
SHELF 2 |- 0,97 0,73 g.86 0,76 0.69 |
¥ SHELF 3 1,02 0.87 0.92 | 0.85 9. 80. . |
3 BACK-SCATTER FACTORS
3 SHELF 1 1,39 1,30 | 1.16 1,12 108 T
4 SHELF _ 2 1,29 1.29 1.12 " 1.08 1. 06
vE SHELF 3 7 1.27 1,27 1.1 _1,07 1,05
. 1.2
15 . SELF ABSORBTION-SCATTER FACTOR
el | ' !
4 Ao = L -]
3 0.8 [ 1 A v
v | - : — [
.."E ! ' b ) '
-I: 0.4 - ' .
{ "
{
0.2 | 1

g 2 4+ [ 8 19 12 4 L] 1.} 20 a2

mg/em2

/m {VOLUME FACTOR)
{Geol 2.2 % ICRS.SIL }(b.s.)lS.S AN A+MW. )i'ﬁe!d)

CALCULATION PROCEDURE: /ul'}lj.

P
e
b3
4 "

*

Remarkas: -‘E°= ﬁ ﬂ‘-e'l“'x)l

0008575




ﬁ‘BCJ“‘

. Hw 1858 -4 P
\SOTOPE  Niobium >

28,6 mg = 100%

METHOD Niphic Oxide YIELD
{As Nb,Cz)
NbI3 ™M gope 0,231 Ha=0.27 MPapes
35q 2022 { 0 - -
a- SHELF .AIR 8 MICA WINDOW FACTORS
0.160 : 0. 38
Q.?45 2 0“23
3 . 0,14
STABLE Mo%5 '
SOURCE SPREAD DIAMETER FACTORS
MOUNTING ._!_ I"$.8. 0184 | 1{‘ 5.5.019H __|"GLA55¢FLAT}__I.35"wLL:PonE__l-’;" FILTER
EFFECTIVE AREA 4.5 ¢cm2 19 cm? 8.0 ¢m? - 9.6 om? 13 em2
SHELF 1 0.86 0,50 0,78 0.61 - 0,50
SHELF 2 " 0,54 0.71 0.84 0.72 0.65
SHELF 3 0,99 0, B4 0,90 D, 82 0,77
BACK-SCATTER FACTORS )
SHELF ¢ 1,23 1,23 1,12 1. 07 1,06 -
SHELF 2 1,22 1.22 1,09 1,05 1,04
SHELF 3 - 1,20 1.20 1,09 1, 04 1, 04
L2 v .
| ! I~ SELF ABSORBTION=SCATTER FACTOR
: | I IO A O ]
1 | I
1.0 . ’ A
N i
s — ]
! ] 1 1
0.8 s r ! . :
A s B
Ag . |
O|‘ Ty J
= 1
e )
T i
O.f B , e
Ll —
b i J
.2 [ [ | | —
o 2 4 s ] 10 12 4+ 16 18 20 22
mg/em2
. ¢ -
CALCULATION PROCEDURE: /m (VOLUME FAGTOR) ____ .pegny

0608574

(Ges)(2.2 X I0°NS.S){05.)(S.S. AN AsMW.I(Yiald)

e e -



¥ . L HweisasgAre

ISOTOPRPE Rutheniur 103 e
meTHOD®  Distillation vierp 100% = 28.0 mp.
. . [As R""OZ standardized)
é 40 d Ryul03 ' Fas 0195 Hpyes i
a° A
: 0?3’2 cho% SHELF | AIR B MICA WINDOW FACTOF.IS'
: _ 70.498 t 0.50
{ 3 70.039 3 l 0.25
STABLE Rh 103 h
SCURCE SPREAD DIAMETER FACTORS
MOUNTING | 1“s.5.0i5w | 4 s.s.01sH | 1"GLass(FLaT) | t3e” ML ipore | 14 FILTER
EFFECTIVE AREA 4.5 cm? 10 tm?2 50 Ccm?2 96 cm2 13 Ccm2
SHELF 1 0.87 0.51 - 0.78 Q.61 0.50
SHELF 2 0.95 _ 0.72 0.84 0.72 0.65
SHELF 3 1.00 0.86 0.90 0.82 0.77
BACK-SCATTER FACTORS
SHELF 1 1.27 1,27 1.14 1. 09 1.07
SHELF 2 1.26 1.26 1.1 1. 06 1. 05 .
SHELF 3 1,23 1.23 1,10 1,05 1 1,04
2 T =
i SELF ABSCRBTION-3ICATTER FACTOR
f ! I |
1,0 fesmrem, l ! ‘
AN
0.8
o p ™
Ao
0.6 T
i i
0.4 ] 1 i L |
. = }
] in ~. i
0.2t ! N
o 2 4 - & ) 10 12 14 i6 18 20 22
' mg/cm?2 -
C/m (VOLUME FACTOR) :
CALCULATION PROCEDURE: s =H%ni
_ ' (Geoll 221053 S)(bs )(S.5. AR ArMwvield] . Umid
o7 o T
% Additional Methods Mounting Yield
Reduction - 1" S S dish 100% = 20 mg.
Carrier-free(CCl4) 1" § 8 dish ) 100%

#% Remarks: Rul®3 as RuO(OH)Z on std. 1" dishes (4,5 CMz) on shelf one.
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ISOTORE NIOl‘r‘ndcnurnr){J .

ME THOD a - enroinoxime vieLo 30.0 me = 100%
(AS MOO3)
Mo-? 67 hr, Fas_  Pais
A 0.410 B (34%]
0.8¢00C SHELF | AIR 8 MICA WINDOW FACTORS
(3% .
839% | 0,906
3 0.350} ;o.?ao : 2 o1
Te99Mm sir 33 0.040 2 , =
L0142 30140 30,180 3 0.8
Te3? 2.0x108yr :
SOURCE SPREAD DIAMETER F",Q.CTOF?S
MOUNTING | I"8.5. 0iSH | 12 8.5.01SH | 1"6LASSIFLAT) | 138" MiLLIPORE | 11 FILTER
EFFECTIVE AREA] 4.5 Ccm? 16 cm? 50 ¢mé ] 9.6 cmi 13 oma2
SHELF 1 . 0.7 0.57 0. 51 0.65 0,56
SHELF @ 2 1. 06 0. 81 0.£8 0.79 Q.73
SHELF 3 L1z | o906 0.93 0.87 | o0.83
BACK-SCATTER FACTORS
SHELF ) 1.44 1,44 1,24 1.18 1. 09
SHELF 2 1,42 1,42 1.19 1.12 1.06
SHELF 3 1.38 1.38 1.17 1.11 1,05
L2
! — i SELF ABSORBTION=~SCATTER FACTOR
l
1.0 -
- ]
0.8 S ' ,
A
Ao .
0.6 .
1 §
) | 1
0.4
i
|
023 2 ) 6 8 10 i2 ) 16 I8 20 22
mg/cm?2 '
c
CALCULATION PROCEDURE: /m (VOLUME FACTOR) 2HCinit

(Gea (2.2 IC°US.SHbs HSS. AN A+MWNYieid)

Remarks: Md 63 on 1" dishes
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ISOTORE RhndlumloB
METHOD YIELO.
Rlllo3 57 m F’m= F‘,qir= o
T e- 04 {395% ] SHELF | AIR & MICA WINDOW FACTORS
!
2
3
Rn' 0% staBLE '
SOURCE SPREAL DIAMETER FACTORS
MOUNTING ! 1"5.5 0ISH lé" S.5. DISH __l"c;r_nsstFLAn__e.aa"MILLrPonE__!-;-" FILTER
EFFECTIVE AREA 4.5 ¢cm? 0 cm? 50 cmz 9.6 om¢t 13 £m?
SHELF 1
SHELF 2
SHELF 3 _j
BACK-SCATTER FACTCORS
SHELE 1 '
SHELF 2 y
SHELF 3
1.2 [l | i
1 T ~T T SELF ABSORBTION~SCATTER FACTCOR
[ i U1 T1 71 T
1.0 | 1 |
- Il b [ L i
N
i ! I
-+
0.8 = T : —+
a A N | | N T
Ao I ) i T L1 r )
' b b ! !
IT
! | 1
0.4 HENENE I
I
|
1 )
Q.2 L 1L ! L A
0 2 4 & 8 Ts} 2 14 3 18 20 22

mg/cm2

/m (VOLUME_FACTOR) At

CALCULATION PROCEDURE:

0008514

{Geo ) 2.2 x10°4S.S) bs S S.ANA+MWYield)
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ISOTOPE Rhodiuml@l (Rathenium

ME THODW Diztillation

106)

Hw

vieLo 28.0 me = 100%

TS E=AFR

lv Ru'Ob (As RuQ standardized)
30, mut0e °°4 Faz 0002 Hyjes '
o }5’2_44 2.42
\‘,.‘ ';,, 12% 3% 1.55 SHELF | AR B8 MICA wmnow FACTORS
!?' \“"a -~ 114 | (.99
?U\o\“ ﬁ. T } ;__0 513 2 0.929
¢ ? 3 0.99
STABLE Pql06
SOURCE SPREAD DIAMETER FACTORS
MOUNTING  _|_ 1" 5.8, DISH r- 5.5.018H 1 GLASSIFLAT] | 128" MILLIPORE I- FILTER
EFFECTIVE AREAT 4.5 cmz T 210 em? 5.0 cmé a6 cmt 213 cm2
SHELF 1 0.92 0.59 0,81 0. 66 0. 56
SHELF 2 1. 07 0. 84 0.88 '0.79 . 0.73
SHELF 3 1. 13 Q.99 0.93 0.87 0.83
BACK-SCATTER FACTORS
SHELF 1 1,33 1.33 1,26 1.12 1.08 |
SHELF 2 1.31 1.31 1,21 ° 1,08 1,905
SHELF 3 1.28 1,28 1.18 1.07 1.05
.2
! SELF ABSORBTION~-SCATTER FACTOR
i
1.0 H _ 1 |
] 1 I
{
i
0.8 ! ‘
A
Ao : e
o8 ] ': |
i }
i ;
0.4 :
g f ,
0.2 i [ ! | 1
0 2 4 6 g 16 12 14 6 18 20 22
mg /cm?2
- €/m (VOLUME FACTOR) ¢
CALCULATION PROCEDURE: D =A% ni
(GeoX 2.2 X I0°NS.S) (b5 )S.S AN AMWIYVield) unit
A 1 - ’
Remarks: = = = (l-e~ ¥%)
Ao MU=
% Additional Methods Mounting Yield
Reduction 1" S S dish 100% = 20 mg.
Carrier-free{CCly) 1" 5 S dish " 100%
F
0008580 !
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ISOTORE Antim
METHOD Antimony Sulfide
2.7 yr,  Shied
TN AT NS 0128 (33%) 0.64
0.616 \0.299 ; :
18% %\ 499% 0.47
L125 % g
380 Te A ; 0.145
0.035
1 ¥ 0

STABLE Tal2%

YIELD

27.9 mo

tu - 15258 AFT

100%

(As SbpS,)

My =

SHELF

0.15

Faies

AR B MICA WINOOW FACTORS

0.

58

o

48

Q.

40

SQURCE SPREAD DIAMETER FACTORS

MOUNTING + “s.8.015H | 14" s.5.01sH _‘ "GLASS(FLATIL t38" MILLIPORE | 14 FILTER
EFFECTIVE AREA 4.5 cm2 T g em2z T 50 ¢m?2 56 ¢cmz2 i3 ¢m?2
SHELF 1 0.8%9 0.52 0,75, 0.62 0.51
SHELF 2 0.67 0.74 0.35 0.73 0,66
SHELF 3 1.02 0.37 Q.51 0.83 0.82
BACK-SCATTER FACTORS '
SHELF 1 1. 31 1.31 1.156 - 1.12 1.08
SHELF 2 1.29 1.29 1.13 1.08 1.05
SHELF 3 1.27 1.27 1.11 1. 07 1.05
(.2
! { ' SELF ABSORBTION-SCATTER FACTOR
i t i b i
i i I
10 f q ﬁ
i T
b P t
0.8 } 1 - |
A ] [ ~
Ao : i 1 - i
i — |
0.6 i i l-‘hiL_""H-.‘
| b ! |l
i M i ‘-h-""'--u
0.4 :
0.2 i
0 2 4 3 ) 10 (2 14 16 8 20 22
mg/cm?e _ :
c _
CALCULATION PROCEDURE: /m (VOLUME _FACTOR) =A% nit

0068581

(Geo)( 2.2 x10°)(S.S)(bs.)(S.S.A X ArMW.I(Yield)
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— 3 - Hiw—f§AS s-APr
ISOTOPE Telluriuml32
METHOD SO2 - Reductieon yierp  20.0 mp = 100%
(As Ted}
132 = 6 ooz
=
22 SHELF | AIR 8 MICA WINDQOW FACTORS
{ g, 56
2 0.42
3 0,31
I .
SOURCE SPREAD DIAMETER FACTORS
MOUNTING | i"s.s. DISH Ll- §.5. DISH __L_l GLASS(FLATI | 1.38" MILLIPORE _| i- FILTER
EFFECTIVE AREA | 4.5 ¢m? 10 cm?2 5.0 cm2 96 cm2 ?)3 ¢mt
SHELF 1 0. 88 0,51 0,78 0, 561 {L_SO
SRELF 2 0,96 0.72 0.84 0,72 0,65
SHELF 3 100 | o086 | 9,09 0.82 0.77
BACK~SCATTER FACTORS
SHELF ) 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
. SELF ABSORBTION-SCATTER FACTOR
¥ |
1.0 g :
-
0.8
M
A
Ao |
0.6 e
o
0.4 = —
6.2 | |
a 2 ry 6 8 10 12 14 16 I8 20 22
mg/ecm?2 .
c
CALCULATION PROCEDURE: /m (VOLUME FACTOR) M it

(Geo)( 2.2 X IO°NS.S) s HS.S.AX A+MW (Yield)
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Hw"/ﬁgj-g‘-ﬁpp —..37—- . 1;;‘1 e f“l-'i“l. [ "";?"' C-
: 1ISOTOPE Iodine

YIELD 42.3 myg = 100%
(As Agl standardized)
Far= 0,039 Hair®

METHOD Silver lodide

SHELF [ AIR 8 MICA WINDOW FACTORS
! 0.87
2 0.82
3 0. 76

SQURCE SPREAD DIAMETER FACTORS

MOUNTING | 1"S.5.0ISH | 15 5.5.0iSH | i"GLASS(FLATY | 138" MILLIPORE 1L piLeR |
EFFECTIVE AREA 4.5 orn2 10 cm? 5.0 cm? 96 ¢cm? = “i3cmz
SHELF 1 g.94 0.55 0.81 0.66 Q.56
SHELF 2, 1,02 0.78 0.88 0.79 0,73
SHELF 3 1, 08 0.92 0.93 0.87 . 0,83

BACK-SCATTER FACTORS '
SHELF 1 1, 44 1, 44 1,21 1.11 1.11
SHELF 2 1,42 1.42 1.17 1.07 : 1,07
SHELF 3 1.38 - 1.38 1,15 1,07 1, 07
T —
SELF ABSORBTION-SCATTER FACTOR
- lT 7 T T —{[ .
|
1.0 PerE =] T T
] T T !
0.6 | B ) i ] . |
1 T 1] i TR
A | L7 | HRENENE
A m P [ i IR | i
- It I M Y I | l




33~ Huw-13ass~1IT
ISOTOPE Cesiuml3?

YTE.LD 100 mg = 100%

METHOOY Cesium Silicowoliramate .
{As C3851W120423tandard__:

137 ’
33Y Cs ;“LM = 0.039 F‘girz
Pz om
92 % SHELF | AIR B MICA WINDOW FACTORS
45'.‘| I 0. 87 '
LI .
- 2 - 0. 81
a 0.75
STABLE B8a'27 ] '
SOURCE SPREAD DIAMETER FACTORS
MOUNTING  _|_ 1"5.5.018H | (1'8.5.00SH | 1"GLASS(FLAT) | 138" MILLIPORE_ 1L FILTER
EFFECTIVE AREA 4.5 ¢cmz 0 cmi 50 cm¢? 896 Cme 13 cm2
SHELF & 0,93 0.52 0. 81 0. 66 0. 56
SHELF 2 1.0l 0.74 0.88 0.79 0,73
SHELF 3 1,07 0 _B7 0,93 0,37 0,83
BACK-SCATTER FACTORS
SHELF 1 1,44 1.44 1.21 1.19 1,1
SHELF 2 1,42 1,42 1.17 1.13 1.07
SHELF 3 1,33 1.38 i 1.15 1.12 1,07
1.2
SELF ABSORBTION-SCATTER FACTOR-
ENERE '
1.0 -1 = ! i ] : T
o
| ] —
08 T - ]
A - ]
Ao M s
_ o 0.6 e -
-r et 3 o, — o
(R - b —
: 'n ~ 0.4 - B et 2
0.2 ' L : ;
o 2z = 4 6 a 10, 12 14 16 18 20 22
. Li gp 2o sx omig/em? w0,

. . €/m (VOLUME FACTOR) s
CALCULATION PRQCEDURE: m_ — =
(GooN22x 0SS bs XSS A K AsMWYield) -

Remarls: Cs!®7 as Cesium Silicowolframate on one inch dishes (shelf 1

* Additional Method Mounting Yield
Chloroplatinic Acid 1" § S dish .50.7 mg = 100%
L 0/, .
Vo — -

T g -
1 R !
1

TS C-"’-{* Tyio ° Lop ki ¥ ,’{V>

40C6584




31 sovore Barmm!40 Wi (825EATT
METHOD Barium Chromate vigLh * 36,8 mp = 100%
_ {As BaCrOQy)
12.8 d Bal40 ' | ' Ha= 0,023 Hopes _ .
ﬁ: 022 \\ﬁ;‘;-?' :ﬂﬂmg

80%, 10% \g%.f SHELF | AIR B MICA WINDQOW FAGCTCRS

050 r 0.92

S 2 ~_0.88

a0 hr La'40 ¢ o 0031 3 _0.84

SOURCE SPREAD DIAMETER FAGTORS

MOUNTING + I"5.5. 015K | 1% 8.3.015H | "GLasstFLATY 138" MILLIPORE |14 FILTER
EFFECTIVE AREA 4.5 ¢cm? T "1 em? 50 cmi 96 cm2 13 cm?
SHELF 1 0. 96 0,56 0, 81 0. 66 0,56
SHELF 2 1.05 .80 0. 88 - .79 0,73
SHELF 3 1.10 0,94 0.93 Q.87 0,83
BACK=-SCATTER FACTORS :
SHELF 1 1,44 - 1. 44 1,24 1,19 1,10
SHELF 2 1.42 1.42 1,19 1,13 - 1,07
SHELF 3 1,38 1.38 1.17 : 1,12 1,06
1.2 .
[ ‘ SELF ABSORBTION-SCATTER FACTOR
i | [ |
.0 Tt i i
]
i | i :
o8 ] : [
A i T
Ao [ vl Il
0.6 ] ! ] l| 1
]
_oa ]
. ]
: 0.2 | [ 1
i a 2 4 6 8 10 12 4 16 18 20 22
S | mg/eme . .
Z c ,
CALCULATION PROCEDURE! /m (VOLUME FACTOR) S/ nit

ok

WA

(Geo)(2.2 XI0PHS S)bs S S AN A+MW.XYield) )
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—Ho- - ‘ H-{§aSE~AP/~
. 140
ISOTORE Garium Lanthanum

METHop LFium Chiromate velo | 36.8 my = 100%
. ( As Ba Cr Q4) .
12.8 d__ 1ald0 M= 0,014  Myio=
- =N ST A_D.4d . -
Tozg on ola 0%
60% 0% ¢ 0.9 SHELF | AIR 8 MICA WINDOW FACTORS
40n Lgl40 bt 0.03 r 0. 05
A~ \g" .'3- ;'4'—3.0 . . : .
2.26\1.67 \1.32\ 7757 452°° o, 0.92
< [Q% \ 20% Y% § 2:09 -
T j .60 3 (0,89

pl
STABLE Ce'%9
SQURCE SPREAD DIAMETER FACTORS

mounTing | 1"s.s.oish | 14 s.s.oisn | i“GrassiFLar) iz miLipore | 1§ FILTER
|erFeEcTvE AREA]. 4.5 cm2 T ‘10 cm? T 50 cm? 3.6 cm2 13 cm2
SHELF 1 D.88 g_58 0. 81 0.66 g.56
SHELF 2 ) 1. 07 0.82 0.83 0.79 0,73
SHELF 3 1. 13 0.97 0.93 Q.87 0,83
BACK-SCATTER FACTCRS
SHELF L 1,44 1,44 1.24 1.18 1,09
SHELF 2 1. 42 1,42 1.19 1.12 1. 06
SHELF 3 1.38 1.38 1.17 1.11 1,05
2
- — | SELF ABSORBTION-SCATTER FACTOR
il HEEN P
Lo | T -] !
] =1 = 1 Ly |
1 | B j I i s g [
T T T T
0.8 R ] I
[ [ 1 !
A 11 Ul
Ao | RN
0.6 v i 1
T T T
u | L N |
- T
04 ] T
T ! R
[ ] i (] i
R O 1T , T
o : 3 5 8 1 iz T 6 8 20 22
: mg/cm?2 ‘
e ,
CALCULATION PROCEDURE: /m (VOLUME FACTOR) 2Hunit

(Geo)( 2.2 xIC°)S.S){bs.)S.S. AN A+ MW Yield}

- (1-e=H X,

A
Remarks: —
Ag Hx

000858%
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. ) | L . .
_['H" ISOTOPE I_‘:mt;hanuml‘[J Hw—~ 515547 |

Lanthanum Fluoride viELD 24.6 myp = 100% |
(As Lay03) e

204 Lalt0 Far= _0.008  fry,= o

METHCD

SHELF | AIR B MICA WINDOW F.ACTDRS
I 0,97
2 0.96
3 | 0.95

STABLE (€el40

SQURCE SPREAD DIAMETER FACTQORS

MOUNTING _L "55.015H | 14" s.s.01sH | 1"eLasstrLaT) [1ae” miLipore L 13 FILTER
EFFECTIVE AREA 4.5 cm? 10 cm? 5.0 cm2 96 Cm2 13 cmz2
SHeLF 1 1.00 Q.59 0.381 0,66 0.56
SHELF 2 1. 0% Q.84 0,88 0.79 0.73
SHELF 3 1.15 0.99 g.93 0, 87 0.83
BACK~SCATTER FACTORS .
SHELF 1 1.44 . 1.44 1.25 1.17 1, 08
SHELF 2 1.42 1.42 1.20 1.11 1. 05
SHELF 3 1,38 1.38 1.18 1.10 - 1. 05
12
{ -+ SELF ABSORBTION-SCATTER FACTOR
] 1 ] ;
i 1 B |
1.0 = : : :
! ; —
| ] 1
i | |
0.8 ;
A 7 ]
Aa :
0.8
0.4 i
0.2 ’
o 2 4 5 8 o 12 7 6 8 20 22
mg/cm2
°/m (VOLUME FACTOR) - _pe; ./

CALCULATION PROCEDURE: 3 i
L O R oo 2. 2% IS 5 )05 NG S. AX A+ MWXTield)

0008581




Sy - L AwAERS AT

iISQOTOFE Rare Earths*

METHOD Ceric Fluoride vierg 23.4 mp = 100%

& T (As Cez03)
282 d Celd4 Hoy= _0.055 4,2
A 0.170 (30%) _
o 300 0.134 :
144 20% %% o8l SHELF | AIR 8 MICA WINDOW FACTORS
Pr ITSm — 003i - 0.82
ce!¥ 33, 4 ' ' ~
’ a- 0 442 (6?"/0] T2 0.76
_ oaaz AND
. 33% OTHERS 3 - 0.69
STAGLE Pridl ]
SOURCE SPREAC DIAMETER FQCTORS
MOUNTING A 1" 5.5, DISH l-— 5.5.DI1S5H _l GLASS(FLAT] 138 MILLIPORE l- FILTER
EFFECTIVE AREA as5cmz T %10 emz 50 cm? 96 ¢m2 ‘13 cm2
SHELF 1 0,95 0. 56 g. 81 0.64' _ 0, 54
SHELF 2 1.03 0.7% 0,87 Q.77 0.70
SHELF 3 1.09 0.94 0.92 0.85 0,81
BACK-~SCATTER FACTORS
SHELF i 1.34 1.36 1.21 1.14 1.08
SHELF 2 1.34 1.34 . 117 1.10 1.05
SHELF 3 1.31 1.31 1,15 1. 09 1,05
1.2
& f [ | SELF ABSORBTION-SCATTER FACTOR
! I I .
1.0 ] ! L
.:lc: . Sewg =
KAY
0.8 f—r = e
A L B .
Ao 06‘ id i
. [ , ]
Ky L
os
I ¥
0.2 L] 1 .
o 2 4 3 ) i0 12 14 16 18 20 22

mg/cm?2

C/m (VOLUME FACTOR)

=#%uni
{Geo)( 2.2%10°4S.S)bs NS S.AX A"'MW][YIGM) Funit

CALCULATION PROCEDURE:

%#Remarks: Assume 1/3 Celdl, 1/3 Cel44, 1/3 prid44

0068588
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-¥37 L HW—EASE AP

soTOPE  Cerium!3!
MeTHop Cerium Fluoride YIELD 23,4 mpg = 100%
. (As Ce03)
9 celdt 3314 o= 0.085  pyz .
Q.581 SHELF | AIR 8 MICA WINDOW FACTORS
33%
) Q, 85
2 0,79
3 0,71
STAGLE Pr!¥l ‘
SOURCE SPREAD DIAMETER FACTQORS
MOUNTING  _| 1" S.5.0ISH r-'- 5.5.DISH | 1"GLASS{FLAT) 138" MILL IPORE | 1- FILTER
EFFECTIVE AREA 4.5 cm?2 | 210 em? 50 cm2 9.6 ¢m2 213 cm2
SHELF 1 0.93 0.54 0,81 0.66 0.56
SHELF 2 - 1.01 o 0.77 ¢, 88 0.79 0,73
SHELF 3 1. 07 0.91 0.63 0.87 G.83
B8ACK-SCATTER FACTORS
SHELF 4 1.43 1.43 1.22 1.19 1.1} .
SHELF 2 1,41 1. 41 1.17 1.13 1.07
SHELF 3 1,37 1.37 1.16 1.12 1.07
L2 T 7 -
@ | SELF ABSORBTION-SCATTER FACTOR
i L | [
t ; !
Sl i l Ll _
s T ]I |
— : ]
0.8 | Sy k] |
A | ——
Ao ! !
0.6 : i .
! |
i
[ .| i
0.4 n i -t |
i P l
' | i i |
0.2 - : ! ] 1] I
0 2 4 3 g 10 2 i4 i6 I8 20 22
mqJ/ecm2
€/m (VOLUME_FACTOR) 4

CALCULﬂﬂON PROCEDURE: _
(Geo)(22 X 1I0°NSSM s HSS.A X A-MW Yield) it

000858649
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Sy - . Hw-1§a55-AFP
1ISOTORE Ccriuml‘l'd‘ ) -

METHOD Cerium Fluoride YIE‘LO 23.4me.= 100%
{As Cep03)

gz 013 Haier o

2982 4
P
SHELF | AIR & MICA WINDOW FACTO!
0.300C
-(OD/Q | 0 62
- 0.49
o E . 0.39
prid4| 75m
SOURCE SPREAD DIAMETER FACTORS
MOUNTING | 1"$.5.D1SH _} "E" 5.5.DISH __l"GLAsstFLAﬂ__Laa"MlLLmonE__ll" FILTER
EFFECTIVE AREA 4.5 cmd 16 cm? 50 ¢m? 96 cm? 13 ¢cm2
SHELF 1 0.8 0. 51 0.758 0. 61 0.50
SHELF  2- 10.97 0.72 0.84 0.72 0.65
SHELF 3 1. 02 0.86 ©0.90 0.82 0.77
BACK-SCATTER FACTORS '
SHELF 1 1.30 1.30 1.16 1.12 1.09
SHELF 2 1. 29 1.29 1,13 1. 08 1,06
SHELF 3 1, 26 1,26 1 11 1.07 1. 08
k- 1.2 .
4 ; : SELF ABSORBTION-SCATTER FACTOR
e | { i |
it | [ i { H
1.0 T v i
0.8 ey : 1
G- A [t
) Ao : Tl .
= o8 T
- i ! = |
0.4 _ l
. o 2 4 8 8 10 12 14 16 18 20
i €/m {(VOLUME FACTOR) c
CALCULATION PROCEDURE: FS%n
: (Geo( 22X 10P(S.5)bs NS S. A K AMWNYield)
% Remarks: 2 = 4 (l-e"# %)
':‘.‘-‘;“:‘l 0 Hx
R

v wit®

L

6008590

o g e T i el




s L W [EAS SRR

ISOTOPE (3131:'5.1.11*1-\14-'4 - Prn‘sebdjmiuml44 . '
METHOO Ceric Flouride _ YIELD 23.4 myg = 100% ,
_ : ( As Ce 03) ’
144 < . :
282 d Ce o= 0.06  Hajes %
B~ £~ \0.07 (30%) "
0.200 %'Sé‘. SHELF | AIR B MICA WINDOW FACTORS
70% Sy
pri44 17.5m -,9‘ < pr v 29%, 1 0,80
2,87 \2.32 2.8 ; 2 0,74
>98% \<1% 0.6960 "y 0.69
STABLE Ndl44 '
SQURCE SPREAD DIAMETER FACTQORS
MOUNTING l_ "s.5. 0150 | 14's.8.0isH |1 GLASS(FLATY | 136" MiLLipoRe | 1§ FILTER
EFFECTIVE AREA 4.5 cm2 10 em2 | 50cCm? 86 ¢m2 13 ¢mi
SHELF 1 . 0.96 0.56 0.30 Q.64 0.53
SHELF 2 1. 04 0.3%0 0,86 . 0,76 0.69
£ SHELF 3 1. 10 0.95 0.92 0.85 0.80
' BACK -SCATTER FACTORS _
% SHELE 1 1. 33 1.33 1.21 1.12 1.07
SHELF _ 2 1,31 1.31 1.17 1. 68 1. 05 |
2 SHELF 3 1.28 1. 28 1.15 1. 07 1. 04
, SELF ABSORBTION-SCATTER FACTOR
il | | ]
!
ek 0 == -'
o T
Tl Ao
J_ 0.6 1 i
‘ 0.4 ’ f ] i
‘.?;: i
023 2 4 3 B 10 12 14 18 18 20 22
o mqg/cm2 :
¥ C/m (VOLUME FACTOR) ¢
ey CALCULATION PROCEDURE. m_ =F%unit
i , (Geo) 22X 0SS S)bs (S S AN A+MWIYield)
:-'""-;_ Remarks: A o 1 {l-e~ 4%
bo ux
l,i -

g
r

L
L}
B3
&

0008549




U - : Hu~1§25E-AFP
[

ISOTOPE _ Prase odymium144

METHOD Praseodyminm - Cerium YIELD Sb.ﬁ mg = 100% -
Separation (Ax Ndz(CzO4)3’ 1o HzO) o
17.5 m Priit oz 0.0025  Hyip :

SHELF | AIR B MICA WINDOW FACTORS
) 0.99
2 | -~ 0.99
3 .98

STABLE Ngl44

SOURCE SPREAD DIAMETER FACTORS

MOUNTING | i"S.5.0iSH | 1% 5.5.0i5H L veLassirLary | 3a* miLieore | 14 FILTER
EFFECTIVE AREA 4.5 cm? 0 cmi 8.0 Cma g6 cmi I3 cm#
SHELF i 1.03 Q.62 Q.81 0.66 Q.56
SHELF 2 1,12 0,88 0.88 0.79 0.73
SHELF 3 1.18. 1. 04 0.93 0,87 0. 83
' BACK-SCATTER FACTORS
SHELF 1 1,35 1.35 1.26 1.12 1,05
SHELF 2 1.33 1.33 1.21 1.08 1,03
SHELF 3 1.30 1,30 1.18 1.07 1,03
12 :
’ [ 1] SELF ABSORBTION=~SCATTER FACTOR
I ) {
[
Lo 1 T
| U] |
< T ™ l T
RSN Py ) L) N
0.8 — o~ ‘
A l l
¥ t ol
Aoos i ! | i 1 {
{ . i
1
Q.4 k= I —
] 1 i
i i i
0.2 ) [ [ [ 1 i
) 2 4 3 8 iQ 12 14 1 i8 20 - 22
mg/em?2

S/m (VOLUME_FACTOR)
(Geo.){ 2.2 % 10M(S.S)bs.MS.S. AN ArMW N Yiald)

\.._.'_

sHCnit

CALCULATION PROCEDURE.

A 1 -
R arks: =~ 5 == {l- HAR
emarks y 7 (‘ e )

0006592



47~ . HweSaSE-APP

ISOTOPE Pr't:n-nethiumld‘T

METHOO Promethium Fluoride vieLp 50.8 me = 100%
' {As Nd2{C,0O4)3¢10 HzQ) -
2.6y Pm!?? Fyy= 0.158 . fhajp=
SHELF | AIR B MICA WINOOW FACTORS
0.223
I 0,57
2 0,42
y 1. 0.3l
1.5 x1G"y 5@'47
SOURCE SPREAD DIAMETER FACTORS
MounTing | 1"s.5.0t5H | i s.s.oisn L1t eLass(FLATY | 138" MiLLiPORE 15 FILTER
EFFECTIWE AREA 4.5 ¢me ig cm2 50 cme 96 cm:2 132 cm2
SHELF 1 0.88 0,51 0.78 0.61 0.590
SHELF 2 0,96 0.72 Q.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 1.08
SHELF 2 1.27 1.27 1,12 1.07 1. 06
SHELF 3 1.24 1,24 | 1.1 1.06 1.05
1.2
4 A 0 B A A SELF ABSORBTION-SCATTER FACTOR
] i | |
.. 1.0 -
,,_:- ‘*
R 0.8 ™ :
:..' A g | *
Ao L
g 0.6 T 7 = v
{ !
1 =
i 0.4 ’ =
* ; T}
i oz i) H -
& 0 2 4 3 8 0 12 14 i6 i8 20 22 .
; mg/cm?2
3 €/m (VOLUME FACTOR) ¢
% CALCULATION PROCEDURE: . S ni
1 (Geall 22% OIS SNbs AS S AN ATMWIield) !

=
35

Remarks: A 01 (1-e'f“x)
Ag x

0008593




Hiw-{§255 -4 PP

~4§-  i1soTopE Golat?®
METHoD Ethwl Acctate Oxtroaction YTI-ELD. 5 mg = 100%
{As Au")
2.694d Hag® 0.015  Fyje=_ 0
Car
I
% o SHELF | AIR 8 MICA WINGOW FACTORS
' | Q.95
2 0.92
0,411
o .3 0.89
STABLE Hgl98
SOURCE SPREAD DIAMETER FACTCRS
MOUNRTING ‘L i" 5.5, DISH | |%" 5.5.0ISH ____:"GL.ASS{FLMI__l.aa"mu.mcns__,l-;-" FILTER
EFFECTIVE AREA 45 cm2 T 10 cm?2 50 ¢me2 96 ¢m?2 i3 cm2
1 SHELF L 0.97 g.57 0. 81 0.66 0.55
j SHELF 2 1.06 6. 31 0.83 0.79 0.73
1 sweLr 3 | 1,12 0.96 0.93 0.87 0.83
1 BACK~SCATTER FACTORS
SHELF 1 1.45 - 1.45 1,24 1.19 1,10
; SHELF 2 1,43 1.43 1.19 1.13 1: 07
] SHELF 3 1. 39 1.39 1.17 1.12 1,06
: .2
' : L] SELF ABSORBTION-SCATTER FACTOR.
@ : ]l i j 1_,_ [ ; %
o {
1.0 bl a = r _
| ] Il_-.-— == T ""h:'"-'!—-' ——]
0.8 {=l ; :
: o |
| !
Aooj — : ) |
i | i [
'! |
0.4 i !
1 I
i 1
1
0'20 2 4 § 8 10 12 4 16 16 20 22
mg/cm?2
: c
CALCULATION PROCEDURE. /m (VOLUME FACTOR) =HSnit

(Geo ) 22X ICP)(S.S)bs)SS.AX ArMWI(Yield)

Remarks: & = 1 _ (l-e~ 4%
Ay Hx

0008594
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_ {1“/' . HwAlE2SY-APP

SOTOPE_ Vhalliwn &

YIELD

Hp = 0.0212  Hyje "'_..._7. dé’(’,ﬂ

SHELF | AIR 8 MICA wmoowéxcrons

| . 0.93 Orq??
2 0.89 (nG3)
.3 0.85 [ 0.38)
204 204 o 0:@] 8
H p
3 v 5 2.7
SOURCE SPREAD DIAMETER FACTORS, !
MOUNTING _l_ ("5.5.01SH | 15 5.5.018H | 1"GLASS(FLAT) 138" MILLIPORE 1 PieTeR. A4
EFFECTIVE AREA 4.5 cm? 1o em2 | 50 ¢m2 98 cm? 13 cmd
SHELF .71 095 0,56 921 0, b6 0. 56
SHELF 2 1. 04 Q.80 0.88 0.79 0.73
SHELF 3 1.09 Q.94 Q.93 0, 87 0.83%
Shahh A BAEK-SCATTER FACTORS 2,95 .93
SHELF 1 1,45 1, 45 1,23 1,20 1,10
SHELF 2 1.43 1. 43 1.18 1,13 1,07
SHELF 3 1,39 1.39 1.16 1.12 1.06
1,2 = S 1] L5
L — } SELF ABSORBTION~SCATTER FACTOR
1 |
O I :
e AR A
0.8 ] ' il e L g
A
Ao
0,6 {1t
0.4
0.2 1 ] | { ¥ : -
0 2 4 8 8 G 2 14 6 6 20 22

mg/emz -

€/m (VOLUME FACTOR)
(GeoX2.2x IC°3S.5)(bs NS, S. AN A+MW. ) Yield)

CALCULATICN PROCEDURE: =H*%unit
Remarks: -Eo= ’%;_ {l-e'ﬂx) |

chy(t 3 L0675
. 0259

0008595 -




5o - Y o

1SOTOPE  Bismuth?0  (RaE)

| A=
k4 METHOD Bismuth Sulfide . yieLn  49.2 mg = 100%
*3 & ) : : ' (As Bi;0O3)
% - 54 Raf (Bi2l0) Pas_0.000 Haes
% 4 SHELF | AR & MICA WINDOW FACTORS
% 117
¥ ! 0.96
3 | 2 | 0,94
: 139¢_RaF (Pe210y _ 3 | 0.92

SOQURCE SPREAD DIAMETER_FACTORS

MOUNTING | 1"5.8.019H { ll $.8.013H _{ 1"GLASS(FLAT) | 130" MILLIPORE I- FILTER
EFFECTIVE AREA 4.5 cmi ICI cmi 5.0 cm2 _&3 cmi I3 cma
SHELF 3 0,98 0, 58 0,81 0,66 0,56
SHELF 2 1,08 0,82 0,88 0,79 0,73
SHELF 3 1,13 0.97 0.93 0.87 0.83
BACK-SCATTER FACTORS
SHELF 1 1.45 1.45 1.25 1,18 1,09
SHELKF 2 1,43 1,43 1,20 1,12 ' 1, 06
SHELF 3 - 1,39 1 39 ' 1,18 1.11 1.05
_ 1.2
@ SELF ABSCRBTION-SCATTER FACTOR
l.o
0.3
A
Ao
0.8
0.4
°'“o 2 4 ] e T 12 14 T I8 20 22
mg/em? o
CALCULATION PROCEDURE: 2/m LVOLUME FacToR) %nn

{GaoJ{2.2%10°)S. SHbaN8S.AN A+MW)(YIlIdJ

: é = L g~ A X
Remarks: Ao % {1-e }




-5~ L HW- S5 AP

METHOD! LLead Sulfide

0008591

Correction Factor

RADONZ22
Rno22 ' 3.825d
a 5. 49
po?is (R.‘J.A)\ 3.0 M
PL2l4 (RaB) “\6-0 . 26.8 M
Bi 214 (RaC) PN\-65 19.7M

5,50% -
P0214(R:1C'.?.)\ -5 0%) ﬂ\ (9115973 1-54PS

T1 210 (RaC") \ \ 1.32m

Puel0 (RaD) ﬁkg X 227

Radon Dis iﬁtegration Rate From
Counting Rate of RaB and RaC

Q e 20 30 40 50 B0 70

Time After Separation - Minutes




el Aw-1§258~APP

1ISOTOPRE Neptuniurn239
METHOD TTA Extraction : vierp Carrier Free
Np23? 234 : Far® 0,088 Myt
718\ BE8 .44 .3;‘5:3‘29 (52%)
4897903120 | 0%) 0 T 0.382  SHELF | AIR 8 MICA WINDOW FACTORS
- T3 T0.334 e ;
\ T .L_L 0.321 U 0.73
3 h-t-g.2r7 2 0. .62
0067 -
3% T %.049 3 0.52

PuR3® 243 x10%y
SQURCE SPREAD DIAMETER FACTCORS

MOUNTING | 1"5.5.015H ] 1} 8.5.0(5 | 1" GLASSIFLAT) | 138" MiLLIPORE | 1§ FILTER
EFFECTIVE AREA 4.5 cma2 10 ¢cm2 7] 5.0 £m2 26 £m?2 13 cm2
SHELF 1 0.690 0,53 0,81 0,66 .56
SHELF 2 0,98 0. 75 0,88 0.79 0,73
SHELF 3 1, 04 0.89. 0.93 0,87 0.83
BACK-SCATTER FACTORS ’
SHELF 1 1,34 1, 34 1,18 1.14 1.11
SHELF 2 1,32 1.32 1.14 1,09 1.07
SHELF 3 1,29 1,29 1.13 1. 09 1. 07
1.2
SELF ABSORBTION~SCATTER FACTOR
|
.0 N |
—
i
0.8 b
A
Ag: ot
0.6 — -
- =
= jem
0.4
]
[
0.2 [
0 2 4 5 8 T3] 12_ 4 T3 18 20 22
mg /ecm2

C/m (VOLUME FACTOR) -

i
(Gl 22X IPNS.S)(bs 5.5 A N AsMWIvield) . unit

CALCULATION PROCEDURE:

Remarks: L 5 (l-e™ £%)
Ag #X

0068598
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ISOTOPE JRAMIUM Huw-1EaS58-AR7

ME THOD YIELD
Hay @ Fair =
SHELF | AIR B MICA WINDOW FACTORS
!
2
3
] Ty
SOURCE SPREAD DIAMETER FACTORS .
MOUNTING | 1"ss.01sH | 13 5.5.01SH | 1" GLASS(FLATY | 138" MILLIPORE | 1] FILTER
EFFEGTIVE AREA 4.5 cm2 10 ¢m2 50 cm2 9.6 ¢m2 i3cm?
SHELF 1
SHELF 2
SHELF 3
BACK~SCATTER FACTORS . o
SHELF ¢ '
SHELF 2 ‘
SHELF 3
1.2
‘ SELF ABSORBTION~SCATTER FACTOR
1O
0.8
A
Ao
0.6
0.4
0.2
Y g 8 0 12 14 16 18 20 22
mg/ecm2 :
c
CALCULATION PROCEDURE: /m (VOLUME FACTOR) =#%unit

0008599

(Gea(2.2xI0°HS.S)bs NSS.AX ArMW.IYield)
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~Gf - Hi (K Y= A PP
CALONE AT FACTOAS PG CUMHTLIG GO M ATUTS

™ ITS P 102 ue/ml FOR GIVEN VCLUMED
_(!’-3.‘ Helli 1FT" L..A-eA ATULTIT s 1‘1-50)

SHET P V(L. PREC .
% 32 3 L 3 L) (mafen?)
o HotA Ca?9 264 547 9.3 15k < C
1,50 L2 Wb 19,6 10,3 1 0
Raks LANIHS  Q.031 0.0%4 0e22 037 Q.58 50 785
AND YRIITU  1.46 L7 10,9 12.7 29.1 1 2.85
1.5 Lo 10,3 17,7 2%7.4 1 10.0
A 0.0145  0.04h 0,102  OJdTh 027 100 7.13
1.5 Lol 10,2 17.4 27 1 7,28
CoPPainbly  CeZB 091 2.2 43 7.1 10 5.1
2,8 9,1 22 13 Al 2 Sl
AR NIC-76 0,014, Ca0l3 0.099 0.167 0.257 100 8e15
15% ’«‘-vB qog }__607 29.? _,1_-_ B._}_E
SihaiTIvd 0.0157 0,048 0,112 0,193 0.30% 1C0 - TG
(romany 1.57 1,8 11,2 15,13 90,4 1 722
Hiasot=58 0.3 © De&3 1.76 = 2,96 b5 10 3.13
3 2,3 _17:6 29,6 L5 1 9 _2_
DARIUH 0WOLLS 0043 0,099 065 0.254 - 100 - Tk
™y _L,Lfi) I;J-. 3 QQ 9 15’_5 ) 25,!& 1 TQ‘L
HCSHECHUGe32  0a003 0.CCTL  G.0RC2 0,033  0.0509 500 295
1.5 Lo 55 10,1 16,7 D54 1 21,94
10LTI CelC1h 0.CCL9  C.0113  0.C193 0.03 1000 1.8
(7oL} 1.5 £eO  11e3 19,3 10 1 1,8
HLETUNILE=R39 0,055 0e324 0.860 1,48 3eCh 25 Y
2,28 8.1 N 42,9 7% 1 0
patil £ L0 o.ccl 0.,0032  0.0CTh ~ 0,0129  0.0205 1500 y A
1.5 Le7 11,1 19,4 20,7 b 7,0
scf? £ 5090 o.cal 0.0032 0,007  Q.0026  0,0098 1500 79
1,60 L,76 1.1 18,9 29,7 1 7.9
90 1 :
Y0 (570) G021 0,0062 0. 034  0.0236  0,0364 1500 7.85

# adladnly by 0.58 to gat beta pluad positron activity density ezciusive of 1K
w» Divids by 2.0 to got Y90 welusively. Factors givan are for Sr?0 £ Y%

v
o
[
L
-
[ il
—d
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NOMOGRAM FOR RADIOACTWE DECQY DETERMlNATlON

A = e-o 693'53

A~ DEGAY FAGTOR

B - DECAY TIME + HALF LIFE

A 8 A 8
0.80 0.20 2.30
0.70 2.20
0.88 .10
0.85 028 2.00
.60
.90
0.3 1.80 A B
070 0.30 - 0.00 ®
- e.50 1.70 3—100
600
*=
Q.45 1.60 53— 3.00
450
0.78 0.35 (.80 0.08
Q.40 . 3~
' 4.00
3.80
0.35 1.40 3.80
3.40
0.80 0.40 0.10 :
0.30 .30 3.20
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ZCAY . SCHEME OF RUTHENIUH-RHOIDEUM ISOTO2ES
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RhIC8 (30 sec)
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REFERENCE: PHYSICAL REVIEW MAY IS, 1952 VOL.86, COPY 2.
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NOMOGRAM - FOR RADIOAGTNE DECAY DETERMINATION
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‘B - DECAY TIME -+ HALF LIFE
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DECAY

— bk Hw~i 5258 APP

IHEQRETICAL GROSS IODINE FISSION PRODUCT DECAY
(ALL ISOTOPES BUT 129 AT EQUILIBRIUM)
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T0: R. S. Analytical Advisory Comnittee

FRCM: L. C. Schwendiman

ARFA QF ONE INCH AND ONE AND GHE -HALF INCH
STANDARD COUNTTNC DISHES .

The aétual ares occﬁpied by a precivitate when spread on a standard count-
ing dish is a function of the amount of precipitate; surface tension effects, ﬁnd
diying conditions employed. For these reasone 1t 1s difficult, if not impessible,
to accurately determine the surface density (mg/eml) of residue on a counting
dish. This is particularly true of the presently used "one-inch” counting dish
vhigh has a generous radius where the sides meet the bottiom. The attgched acale
drawinéa @: the cross section.of the dishes and tables illustrate the degree to
vhiéh the area is dependent upon the depth of materisl on the plate if 1t is r
assumed that the solid material can be placed on the dish with no 'creeping" up
the walls. A calculation of mgfcm2 for prec pitate of varying weight and specific
gravity was made and these values appear in the tables. From these data it is
easily seen that significant variation vill occur even when surface tension effecta
are ignored.

A series of plates was prepared by transferring precipitated CéCgOh,.AgCl,
A1(OH)3, and BaCO3 prepared by precipitating 20 mg of the cation in each imstance.
The precipitates were slurried in the uéual manner aﬁd dried under a lamp. The
dlameter of the ecircle to which the precipitate advanced was measured and the area
caleculated. In tbe case of AgCl and Al(OH)3 this srea would have little actual
significance, since upon drying, the precipltate ccntracted end finally formed
small heavy deposits with regions.not covered by any precipitate. The CaCoQh °
and BaCO3 gave smooth, fairly uniform, symuetrical gources. The average measured
aren for these precipitates was 10 em3 for the 1-1/2" plates and 4.5 cm@ for the

one-inch plates, These areas are largexr than the tabled values and reflect the

§006&0 1



LA -7 i C Hw-lg25S-AFP

extent to which a precipitate may creep into the radius at the bottam of the plate.
@ As pointad out in the first paragraph, however, it is %o be expected th.at egch b
precipitate will have its cwn drying characteristics, which in turm will be influ-
enced by acid content, temperature and tlme of drying. For these reascns it is
adviged that in every possible case self absorption measuremeﬁié be made using
the plate size which Hill be used in the analytical determination of tha isoctope
in'duestion, and that the same conditions be maintained as will be used in the
deftermination. It is furfher recomuended that In presenting the self absorption
data graphically that, | .
1. The abscissa be plotted as weight in mg on the Elata which will 5e
clearly identified as one-inch dish, 1-1/2 inch dish, or 1-1/2 inch
filfer paper, ete., or, | )
2. The abscissa be plotted as mg/cmé, the plate deséription siVQn, and
the nominal plate area used to confert total weight tolﬁg/cmg be
@ clearly gtated. : ' |
To insure uniformity in utilizing self absorption data obtained in a manner

different from that in which it must be applied the following nominsl areas will
be used:

For one-inch dishes, 4.5 cm®.

For 1-1/2 inch diskes, 10.0 cum®

For filter'papers and discs use actual measured area of preéipitate.

These areas will approach those actually achieved for weights of precipitates

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

a?f%?.Aééléz;thaﬁﬁguéda*g)
L. C. Schwendlman - .
Radiochemical Standards

emmerated above,
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CROSS SECTION THEOUGH STD. ONE ~NCH"

COUNTING DISH

.

/g o -

x/"D.
=§ ——— FLAT ARLA CE D —
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{3 !
= —
L S L
R N R eSS ™ >
;.i ra
| @ Sl L T A ipeT SRR | PRT SP.GR. | PRT. SR GR.
M o S B
T W | WTIME)| W IWTOMG) T
INL IN) |~ WT(MG) | WT. _ W WT
o) € () | Siam | A oen | A oeH | A
O |os00 1224 {000 {000 | 0000 | 0000 | COO |©CO
000! (0827 | 344 | 818|254 | 26.34] 762 |43.20(12710
coo2|ogss | 357 | 17.85] 800 8385 | 1500 | 8225| 25.00
0005 [0.860 | 3775 |44z |12.37 [132.2| 3711 | 2321|685
Q0ID (0884 | 326 | 2844 | 24.10 | 286.3| 7230 (4772 | 1205
0020|0215 | 424 |i99.6 |47.07| 5988|1412 | 9980| 235.3
0030 |0.926 | 4.44 | 209.8|62.77| 9224|2092 [IE4D | 248.D
000 |0.953 | 4.59 |424.3|92.44.1273 | 277.3 | 212) | 462.2
0CS0 | 0.965 | 4.71 | Ba2.4 15 | 1627 | 348, | 22 | 5185
K SDGR BaCO, =4.25  Lo,0y = &.5
Q AgqCI =556 CsClOy = B.32
MnO, =302 CefFa s 58
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