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ABSTRACT
This repcrt serves the two-fold purpose of presenting & tabulation of the
correction factors used in determining the absolute activity of various
isotopes and serving as & guide for all groups within the Radiclogical
Chemical Analysis Qperation. The results reported wvere selected as the
most valid after careful serutinization 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
(fa) FOR FLAT CIRCULAR SOURCE MOUNTING
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FIGURE ~ 3
FIRST SHELF BACKSCATTER CORRECTIONS
(fus) FOR STANDARD BACKING MATERIALS
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FIGURE—2 |
FIRST SHELF SOURCE DIAMETER CORRECTIONS
(f¢) FOR STAINLESS STEEL DISHES
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‘ \; (_ MASS ABSORPTION Y COEFFICIENT :
\_ AS A FUNCTION OF MAXIMUM. ENERGY
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1SOTOPE Carbonld

ﬁw-—lg’:SF— ﬂF’P

uetkop Distillation

yigro 100% = 32,8 mg. (10mg. 003}
T {As BaCO3)

v——“—'

E Vo
oo

=

5568 cl4 Bye 0,303 A
Y *..0.303 Falr?® =T m{-
P SHELY | AIR & MICA wmnow/ucrons
0.15 -
. L 0.‘45 { Jﬂ
2 “ol1g  (4qd)
STABLE \ N4 ¢ _3 F { v'a’é_l
o, 4° o
SOURCE.: SPREAD DIAMETER FACTORS j
MOUNTING | I"5.8.0ISH 2y $.8.0190 _ 1 "GLASSFLAT) | 138" MILLIPORE | 1¥ FULTER
EFFECTIVE AREA] <5 cmt [T *i0 Fm 5.0 cmi 9.6 cmi i3cmi
SHELF 1 0.86 ."i -5:4#'“’- 0,78 0.61 0.50
SHELE 2 0,94 o8 0,84 0,72 0,65
SHELF 3 0.99 0.74 0.%0 0,82 6.177
.BACK~SCAT TER _FACTORS _
SHELF L 1,22 - 1,22 1,32 1. 09" 1. 06
SHELF 1.21 1,21 1,09 1, 06 1, 04
SHELF 3 1,19 1.19 1,09 1.05 1. 04
12 .
SELF ABSORBTION—-SCATTER FACTOR
R
0.8
A N
Ao g
0.6 ~
o“
6.2 i1 — :
0 2 Y e '} 10 12 Wl 20 - 22
mg/em? Co
/m {VOLUME FACTOR) c
CALCULATION PROCEDUR T L T P
R F o 2.2 X IPHS.5 b NS AN A A+Mwnvland) Hoonit
Remarks: Ci4 as BaCOy onl 172" Dish lst lhelf
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L. 63,87
ISOTOPE Sodium24 Dz- .1‘/54‘
METHoD & roup Elimination YIEI:Q .37.0mg = 100% (10mg Na)
{As NaNOj)

15,0 hr, Na? Hyz 0.0079  Hayp®

4.7 SHELF | AlR A MICA WINDOW FACTORS
0.003%
¢ 0,97
0,94

8TABLE  MgZ?t T ,

SOURCE SPREAD DIAMETER FACTORS

MOUNTING | " S.5.008H _ |§" 8.5.01SH _} "GLASSIFLAT) | 130" mu.upone__li" FILTER
EFFECTIVE AREA 4.5 cmi 10 eme 5.0 cmi 98 Cm? 13Cmi
SHELF 1 0,99 0,59 0, 81 0,66 _ 0,56
SHELF 2 - 1.08 0, 84 0. 88 0.79 0,73
SHELF 3 1. 14 - g.99 0,93 0.87 0, 83
BACK-SCATTER FACTORS
SHELF 1, 42 1,42 1.26 1.17 1,08
SHELF 2 1. 39 1,39 L21 L1l 1. 05
SHELF 1. 36 1,36 1,18 1.10 1.05
2
SELF ABSORBTION-SCATTER FACTOR |
1.0 i
0.8
A
Ao
0.6
0.4
025 2 4 6 8 10 12 14 16 18 20 22

mg/em2

$/m (VOLUME FACTOR} =F%unit
(Geo)(2.2 X IOPHS.SYbs HSS. AN ArMWI(Yield])

Remarka: Na4 in NaNOq on 1" dishes

CALCULATION PROCEDURE!:



METHOD Phosphomolybdate

- Hw-1¥ 258 ~AFP
1ISOTOPE__Itoinhorus32

viepp 98,8 mg=100% (2.5 mg POg)
(As (NHg)y (PM°12040H
14,34 P32 ' Far® 0.00387 Hair*

SHELF | AIR 8 MICA WINDOW FACTODRS

N 1 0,98
- 2 _0,97
STABLE _ g32 S 0,96

SOURCE SPREAD DIAMETER_FACTORS

MOUNTING | 1*s.s.oi9w ] l! $.5.0ISH |  1"GLASS (FLAT) l.;o"uu.uroat_l Ty FILTER
EFFECTIVE AREA ]~ 4.5 cm? 12 cmi 20 cm? 95 Ccmi? i3 cme2
SHELF 1 1.00 0,60 0, 81 ___ 0,66 0,56 "
SHELF 2 1,09 0,85 0, 88 Q.78 0,73
SHELF 3 1,15 1, 01 0,93 0,87 Q.84
BACK~SCATTER FACTORS -
SHELF 1 1,43 1,43 - 1.26 1.16 1.07
SHELF 2 1,41 1,41 1,21 1.1 1,08
SHELF 3 -~ 1,37 1,37 1,18 - 1,10 1,04
.2
SELF ABSORBTION-SCATTER FACTOR
T ;
Lo
0.8
A
AG
0.6
0.4
o.za 2 4 6 a i0 12 14 T3 16 20 22
‘ mg/em?2
c ;
CALCULATION PROGEOURE: /m (VOLUME FACTOR) HSnit

{Gea)(2.2x I°HSS)bs)S.S.AX ArMW.X Yield)
Remarks: P32 in Ammonium Molyhbdiphosphate on 1" st. stl, dishes
{lst sh.)
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ISOTOPE Sulphur3’

T

[
|

oy

METHOD __ Barium Sulphate : yigrg 24.3 mp=100% (10 mg- -S01}
: (As BaSOy) .
87.1d, 535 ' Ha®_0.25 Fair®_ \ﬁyﬂ—\w
4 SHELF | AIR 8 MICA WINOOW PAGTORS
0.168
* I i 0,40 [ (157
- 0.25
STABLE 3% 3 0.16
SOURCE SPREAD DIAMETER FACTORS
MOUNTING | 1"S.S.DISH | H 5.8. DISH "GLASS(FLATY ] 138" MILLIPORE iy FILTER
EFFECTIVE AREA %5 cmt T “10 em? ﬂr’ 50 cmi 9.6 ¢m? *13 cm?
SHELF 1 0,86 0,50 0,78 Q.61 0,50
SHELF 2 0,94 0.7 0,84 0,72 0.65
SHELF 3 0.99 0, 84 0.590 0,82 .77
BACK-SCATTER FACTORS :
SHELF 1 1,24 1,24 1,13 1,07 1, 06
SHELF 2 1.23 1.23 1.1¢0 1,06 1,04
SHELF 3 1,20 | 1,20 1.09 1,04 1.04
L2 - .
SELF ABSORBTION-SCATTER FACTOR
1.0
N
o
0.8 -
A .
Ao N
0.6
&hk
0.4 [t Su
0.2 1 1

[+] 2 4 & [: 10 12 i4 16 8 20 22
mg/emt :

C/m (VOLUME FACTOR) '
CALCULATION PROCEDU (OL UME =}
CEDURE: (GeoM 2.2 X KFHSSHbs HSS. AN A+MWIlYield) unit

Remarzks: S°2 as BaSO4 on 1 1!2" dishes

|
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ISOTOPE  Potassium#%0
METHOD Perchlorate YiIELD 70.9 mp=100%
. (As K C104)
1.32 x 109 v k40 Far® 0.009  Hajr®
Hior?s gy%e
. 1+ H
- / Pr SHELF | AIR B MICA WINOOW FACTORS
o ¢
146 - (100 %) 2 | 0.95
A%0 STABLE 3 0.94
ca%9sTABLE
SOURCE SPREAD 'DIAMETER FACTORS
MOUNTING | *s.s.0isH | 1) s.s.oisw _|i"GLassiriat) fise” mieane | i FiLTER
EFFECTWE AREA 45 cmi T ‘10 emi 50 cm? 96 Cmi {3 ema
SHELF i 0,99 0.58 0. 81 0.66 0. 56
SHELEF 2 1, 0B g, 82 0,88 0.79 0,73
SHELF 3 1, 14 0,97 0,93 0.87 0.83
BACK=-SCATTER FACTORS :
SHELF 1 1,45 1,45 1,25 1.18 .08
SHELF 2 1, 43 1. 43 1,20 1.12 1.05
SHELF 3 1, 39 1,39 1,18 1.1 1.05 -
i.2
SELF ABSORBTION-SCATTER FACTOR
1.0
0.8
A
Ao
0.6
Q.4
o.zo 2 4 [ ] 50 [} 4 16 g 20 22
mg/em2
c ) '
CALCULATION PROCEDURE: /m {VOLUME FACTOR) =% unil

me e MR s e e e m———

(Gea)( 22X I0°NS.S)bs NS.S.AX ArMWIYield)
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ISOTOPE  Calcium®? _
METHOD Caleium Oxalate vigro 36.5 mg:l-OO% (10 mp Ca):
152 4. Ca#3 B 013 fs -

a-
SHELF | AIR B MICA WINDOW FACTORS

t 0.6;@_8.)--

2 " -0.49
ge 43 3 0.38

STABLE

SOURCE SPREAD DIAMETER FACTORS

mouNTING | 1*s.s.oisH | #f S.5.D1SH | 1"GLASSIFLAT) 11.36" MiLLIPORE_| 14 FILTER
EFFECTIVE AREA +.5 cmt g cm2 50 ¢cmi 96 cm? 13'cme
SHELF _ 1 0,89 0,52 0.78 0,61 0.50
SHELF 2 ° 0,97 0.74 0,84 0,72 0.65
SHELF 3 1, 02 0,87 0. 90 0,82 0,77
BACK-SCATT;R FACTORS
SHELF 1 1.30 1,36 1,16 1.11 1.09 .
SHELF 2 1, 29 1,29 1,13 1, 67 1,06
SHELF 3 1. 26 1. 26 1.1 1,07 1,05
1.2 -
SELF ABSORBTION-SCATTER FACTOR
1.0
N e
0.8
A_ -
Ao i
0.6 ettt
0.4 . —
°‘zo 2 4 ) B 10 i2 T s I8 20 22
mg/cm2 .
c .
.CALCULATION PROCEDURE: /m LVOLUME FACTOR) =#%yniy

{Geo X 2.2 x10P)S.S)bsNS.S.A X Ar MW Yield)
Remarks: Ca45 as CaC204 in 11/2" dishes
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ISOTOPE Scandium46
METHOD_Scandium _Fluoride - vielo 61,3 mp=100% —
. {As Scp03)
sct6 "854 _ Bz 0.072 M=
p- 995% A~

L2 0.36 ’ SHELF | AIR 8 MICA WINDOW FACTORS

0.5% ' _Q_.?T

0.89 Y S 2 " Q. 67

LY 3 0.59

T;96 sraBLE
SOURCE SPREAD DIAMETER FACTORS

MOUNTING _| 1"5.8 pISH | a-;-" §.5.DISH __l"cu.ssm.nn__l.aa"Mu.upgne__l{' FILTER
EFFECTIVE AREA 45 ¢em: T Tio cm2 50 em? 9.6 ¢m I3 cm?
SHELF 1 0.91 0,53 o, 81 0,66 0.56
sSHELF 2 |° 0,99 0.75 0.88 0.79 0,73
SHELF 3 1. 05 0.89 0.93 0.87 0.83
BACK~SCATTER FACTORS
SHELF & 1. 37 1.37 1.19 1;16 1.1 .
SHELF 2 1,35 I.35 1.15 1.11 1. 07
SHELF 3 1, 32 1.32 1.13 1.10 1.07
L2 .
- SELF ABSORBTION-SCATTER FACTOR
Iio -
0.8 Tttt
A .
Ao -—— =
0.6 B o,
=4
0.4
025 2 4 6 [ i0 12 14 i6 i8 20 22
mg/ecm2
' ~ €/m (VOLUME_FACTOR) ‘
CALCULATION PROCEDURE: =F%ni
RO R (N2 2 X IS SN0 5.5 AN ArMWNTield) | ot
Remarks: & = l-e74* -
Ao # x

|
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-ISQTOPE Cl'.lrnmiunls‘l
' K MNETHOD | . . iELp
' Cr 27.84d : ' Fad . Paper,

SHELF | AtR & MICA WINDCW FACTORS
. d

- . -.‘ a z . ] .
Y sz . :
. _ 3 :
' ' vhl . : o o
. | souacs _SPREAD DIAMETER FACTORS
: MOUNTING |"u.msu |i u msu I QLASS (FLATI | 138" MiLLIPORE | 1§ FILTER
' | EFFECTIVE AREATT 4.8 cma. 5.0 cmt 9.8 cm? )3 emi
SHELF 3 N B :
sweLr 2 |
SHELF 3 )
BACK-SCATTER FACTORS
- SHELY -
. sHELF 8
IHELF
. Y ‘ ' ———
° S ‘ SELF ABSORBTION=-SCATTER FACTOR
| ‘l.'_o
X ;
A
Ao -
- °|.
04
0.2 rE— O R T S L T N az"
: . mg/eme ' : ' L
c .
CALCULATION PROCEDURE: /m {VOLUME FACTOR) 3 %nn

lGecm 22X to‘){as)(mtssnx A+MW.XYield)

ey T Y TR T T et 4 S T = Sy "
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CZuramfum -5

pal - }hir-
Snelf |Air & Mica Window Abs.
1

XN P W XY

SOURCE SPREAD
11 dish 13" dish 14" Filter 1,38" pillipore |
Wil , , a7/ L6

I}'L’j f}:" ) |Ibd) .-Jgf

4

hé&o
(VA7

BACKSCATTER
f.oo? }). x0 * j.od“ }.05""

N .20 ¥ 05 * Jes?

cTIF ARSCRETION - SCATTER PR
ol o - ; T Y m W 335 pal i 1
LI L 1 L1l 1 Y
e 114 : 4 - —-t}s
T : 3
: 5

y

B Piaud

it mr LAy P

E -';; - * + {'f:

= ywm g FRE = v
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CALCUIATION
-——-—-—_‘-

sah

- (c/M) (Volupe Factor) = “uc/udl€
TGeo.) (2.2 x 10°) (sg) (bs)acisgiﬂmﬁ)(!ield) ne/us
COMPON METHOD

* Interpreted
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- Hw-I1g2 S 8-AFF

— -
ISOTOPE Iron>>
METHOO - YIELD
Fe35 2,94y . = Falr #
SHELF | AIR & MICA WINDOW FACTORS
g/ - B o b '
2
"3
m55

SOURCE _SPREAD_DIAMETER FACTORS -
' - ll
_voowroe [ rssomn [ ofigsom Fonasseecan) e unLingne L1, Furen |



Hw~8a5&-APP

B
ISOTOPE __ Manganese>®
METHOD Maneanese Dioxide vicro 3. 7 mp=100%
. (As MnO3)
2,56 hr. _ Mu~ B 0,000 po=
B 50%\ 83 30%,8; 20%
2.8l .04 7 085 SHELF | AIR B MICA WINDOW FACTORS
2 2‘.05 L 0,96
177 2 0.94
STABLE Fe56 3750.323 3 0.93
SOURCE SPREAD DIAMETER FACTORS
MOUNTING | I"s.s.oisn | 18 s.s.0isw L"cLass(FLATI (138" miLLiPoRe |1} FILTER
EFFECTIVE AREA 4.5 cm? 10 cm? 50 Cm? 96 cm? i3 cm?
SHELF 1 0,99 0.59 0. 81 0.66 0.56
SHELF 2 1, 08 0, B4 0.88 0,79 0,73
SHELF 3 1.14 0.99 0,93 0,87 0.83
BACK-SCATTER FACTORS
SHELF 1 1, 4] 1,41 1,25 1.16 1,08
SHELF 2 1.39 1.39 1,20 1,11 1. 05
SHELF 3 1.35 1.35 1.18 1.10 1,05
12
SELF ABSORBTION=-SCATTER FACTOR
1.0 e m— 5
0.8
A
Ao
0.6
0.4
0.2 ‘
0 z 4 ) ) 10 T3 T i6 13 20 z2
mg/cm?2
<
CALCULATION PROCEDURE: /m (VOLUME FACTOR) W

A

Ag

Remarks:

B34

1

MHE

1Geo)( 2.2 X IOPHS.S)bs NS.S.AX AvMW. K Yield)
(loe=- Ux)

Funit

Y



o

v

vt

Hw-18a58-AFP

_Ig'--' s
ISOTOPE Iron>?
METHOD Ether Extraction yigeo 28.6 mg = 100 % -
{ As Fe2(3) '
Ha® 0,085 Kyt
£ o.e57 .
~ %0% SHELF | AIR B MICA WINDOW FACTORS
v, ) 'g..;m
.30 2 0.63
. 3 0,55
STABLE  Co2?
SOURCE SPREAD_DIAMETER FACTORS "
MOUNTING | 1"5.5.DISH | 11 s.5.005H | I"GLASS(FLAT) L!%PORE.__I{-‘ FILTER
EFFECTIVE AREA 4.5 cmi. 10 ¢m? 50 cm2- | _-96 cm?2 13 Cm?
SHELF 1 0,91 0,53 0,80 0, .64 Q.53
SHELF & 0.99 Q.75 0. 86 0,76 g, 69
SHELF 3 1, 05 0, 8¢9 0,92 0, 85 0,80
BACK~SCATTER FACTORS -
SMELF 1. 37 1,37 1.19 1,15 L_l_g
SHELF 2 1. 35 1,35 1,15 1,10 1. 08
SHELF 3 1,32 1,32 1,13 1,09 1,07
L2
- SELF ABSORBTION=-SCATTER FACTOR
1,0
0.8 = -
A -
Ac et
0.6 ~ 1"
0.4
o.zo 4 3 ] 0 12 14 % I8 20 22
mg/cm?2
¢/m (VOLUME FACTOR)
CALCULATION PRQCEDURE: ) = s#%ni
© (a0l 22X PSS Hbs S5 AR AMWITiawd) - /umit
S S -
T - — 1- -ﬂ x
Remarks s = % (l-e }

L)t

te AR v ——— . F—————————



) -9 W -1EAS - APP
\SOTOPE __ Cobalt®?

“ELD 80.2 mg = 100%

ME THOO™ Potassium Cobaltinitrite
9 , p - - ( As K3 CO {NO2)g » H,0}
" 10.7m. Go’ Fat 0,088 “Fair*_ 0,06 -
5.2y Co50) LT. 0.05% |
'L . SHELFE | AIR B NICA WINOOW FACTORS
3
288 lg;;;;j“. . n 0.73 (77)
1049, ‘ T L7 - 7 0.62
| ' § 2133 3 0.52

STABLE NiSQ
SOURCE SPREAD DIAMETER FACTORS

MOUNTING _f_ !"S.S oSN 3 .:. £.8.015H 1 "L ASSIFLATI ! (368" MILLIPORE _l-}- FILTER
EFFECTIVE AREA 4.5 cm? %0 cm? socmt | %6 Cmi 1laecm?
SHELF 1 0,90 0.53 g, 81 0,66 0.56
SHELF 2 0.98 | . 0,75 0, 88 0,79 Q.73
SHELF 3 1, 04 0,89 0,93 Q.87 0,83
. BACK -SCATTER FACTORS .
SHELF % 1.35 1,35 1,18 .14 1,11
SHELF 2 1.33 1.33 1.14 1,09 | _1.07
SHELF 3 1.30 - 1,30 1,13 1,09 1. 07
b2
- SELF ABSORBTION=SCATTER FACTC.
1,0 e
0.8
A N
- Ao .
0.6 {3 - .
0.4
e23 2 4 3 a 10 12 i% 16 I8 20
mg/em2 ’

¢/m (VOLUME_FACTOR)
p
caLcuLATION ROCE OURE e 2 2 X P HS 9. IESAX ArMWITieIG)

Remarks: AL (l-e~“# %}
AO #x .

2Additional Method

Gamma Spectrometer

19y

AT T, :W



Hw AL 258-AFF

-0~
ISOTOPE Copperéd

METHOD Cuprous Thiocyanate vigLp 38.2 mp. = 100%
) {As Cu SCN)

12,8 hr, Cubt M= _0.032  Huet

IR FER AN |
FE ' / SHELF | AIR B8 MICA WINOQW FACTORS
e 1.34 -(ug STAELE 2o 54 0.89
/ '
¥ 0.65 2 0.84
=, 1171038 .

A ¥ sTABLE Ni6*4 - ¥ 0,79

SOURCE SPREAD ODIAMETER FACTORS

MOUNTING | 1"S.5.015H | |-;-"s.s.msu [ 1" GLASS(FLATI | 136" MILLIPORE _|~,=;‘ FILYER
EFFECTIVE AREAT] 4.5 cm2 1 *i0 cm?2 7 5.0 ¢cm? g6 cm: T “iaem?
SHELF 3 0., 93 Q,55 Q.81 0,66 0,56
SHELF 2 1,01 0.78 0,88 0,79 D.73
SHELF -1.07 0.92 0.93 0,87 g.83
BACK-SCATTER FACTORS

SHELF__ 1 1,45 1.45 1,22 1,19 1.1
SHELF 2 1, 43 1,43 1,17 1.13 1,07
SHELF 3 1,39 1.39 1,16 1.12 1.07

.2 '

. I SELF ABSORBTION-SCATTER FACTOR
i ! 1
i.0 - =
= ——

a.8 et
A =1
Ao

0.6

0.4

0.2

¢ 2 4 [ 0 10 12 4 16 I8 20 22
mg/em?
‘ ¢
CALCULATION PROCEDURE: /m (VOLUME FACTOR) =B unit

(Geo 2.2 X IPIS.SNbs NS S.AX A+MW.KYieid)

Form: Electroplated Cu on 2.27 cm, 2 st, Stl,
Remarks: Upper curve lst shelf -
Lower curve 2nd shelf
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ISOTOPE _ Zinc®5

Hw - 18258 AFT

METHOB* Zinc Sylfide

vieLo 29,8 me = 100%

{As ZnS)

250 4, znb5 . Fuy= _0.088 Kyt
/8*“" 3% I
0.32 SHELF | AIR B MICA WINDOW FACTORS
// - t | 0.73
——e EC _ 2 0.62
o/ T

-

§ ,-
SOURCE SPREAD DIAMETER FACTORS

.

[

MOUNTING | 1"S.5.DISH ___s{' 5.5.015H _} 1"GLASS(FLAT) l.aa"mt.l.laonz__l{ FILTER
EFFECTIVE AREA Jo;‘s cmi 1D em? 5.0 em? - 96 cm? 13 cm2
SHELF 1 0,90 0,53 0.81 0.66 0,56
SHELF 0.98 0.75 ¢. 88 0.79 0.73
SHELF 3 1, 04 0,89 0.93 0,87 0.83
BACK-SCATTER FACTORS

SHELF 1 1,35 1.35 1.18 1,14 - 1.1
SHELF 2 1,33 1.33 1.14 1.09 1. 07
SHELF 3 1. 30 1.30 1,13 1. 09 1. 07

12

- SELF ABSORBTION—-SCATTER FACTCR
(K]
"

0.8 )
A e
Ao et

0.6

L
0.4
o2y 2 4 4 8 10 12 4 is I8 20 22
mg/cemz2 ' _ -
¢
CALCULATION PROCEOURE: /m (VOLUME _FACTOR) 2#%% it

Remarks: Z.x:L6

* Additional Method
CGamma Spectrometer

-
1
.
H
]

5 in ZnS on 1" dish « lst shelf

(Geo)(2.2XI0F(S.S)Ibs NSS.AX As MW Yigld) ™

i e ——



Hw-{8ASE-AFFP

-dd"
ISOTOPE Arsenic76
ME THOD Arsenic Sulfide vigro 32.8 mg. = 100%
. ' {As As253)} o .
HKas 0.007  Hyie®
SHELF | AIR 8 MiCA WINDOW FACTORS
0,98
0.96
3 I 0.95

STABLE $¢76 _
SOQURCE SPREAD DIAMETER FACTORS

MounTiNg | i"s.s.oisw | L ssoisn | "GLass{FLATI] 138" mn.upoaz__l,‘-{' FILTER
EFFECTIVE AREA dflcmi 19 ¢m2 5.0 ¢cm? 9.8 ¢ml 13 cmi
SHELF & 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 :
sger 1 | 1, 38 1.38 1.2% 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 pr
9 -+-1- SELF ABSORBTION-SCATTER FACTOR
1,0 B ae—1
Q.8
A
Aa
0.6
0.4
023 2 4 6 ) 10 2 4 16 18 20 22
mg/em2
€/m (VOLUME FACTOR) |
CALCULATION PROCEDURE: m = =*uni
T (Geo) 2.2 IOF)(S.5)(bs XS.S.A X ArMWI(Yieid) it

(l-e"4 %)

Remarks: _é =
o

L
ﬂx
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—~ 23— | Hw-182 58 -APF

ISOTOPE___ Strontium89.

. . . 33.7
METHOD Fummg Nltriq Acid YIELD 44,2 mg_= 100%
. ~ (As SrC204) iy
54 d, §r39 . = _0.0072 Hyyp=
g SHELF | AIR 8 MICA WINDOW FACTORS
1.48 . ] * 0'. 97
2 0.96
3 0.95
STABLE Y89 - ‘ -
SOURCE SPREAD DIAMETER FACTORS
MmoUNTING | "s.sloisH | 1L 8.8 DIsH | I"GLASSIFLAT) L 138" MILL(PORE | 1 FRTER

EFFECTIVE AREA] 4.5 cmz | 10 ¢cm? 5.0 cmi 26 &m? 13 ¢ :
SHELF 1. 0,99 0,59 0.8 | o,66 . 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, 44 1,44 1,26 1,17 1,08 |
SHELF 2 1.42 1,42 - 1.21 1.11 1.05 !
SHELF 3 1,38 1,38 1,18 1,10 1.05 |

L2 . :
- SELF ABSORBTION=-SCATTER FACTOR |
1.0 =
et 1_._2
0.8
A
Ao
0.6
0.4
°‘z‘oL Zz 140 “262 ' ?..: }4‘ i8 Je 201.. 2
- [ [ i
aa 4l uE 5o £2 m%'/:: fe o 47 iy
VOYUME _FACTOR] Y
CALCULATION PROCEDUR oL =P Suni:
YA & Geontz. leo“)lssubsxas AXAsMWvield)

Remazks: & = 1 (l-e- ux)
o H*



Aw-18258-APP oY -

ISOTOPE Strontium90

As

- R -

S 60

METHOD Fuming Nitrie Acid

YIELD 44 72 nzg

-

- il ;'M-.m‘

-

.-;-7.9’

- J’mn%

(As SrC;04)

19,9 vr,__ Sr30 Ha® 0.034 Hpge=
i | SHELF | AIR & MICA WINOOW FACTORS
' ) 0,88 1, 56 -
4 2 4,83 o. 62
7468 3 0.78 Y
\ .
SOURCE SPREAD DIAMETER FACTORS
MOUNTING | 1"$.5.DISH : 1-!;"8.&‘015!1 JI"GLASS(FLATY ] 138" MILLIPORE | l,- FILTER
EFFECTIVE AREA 4.5 cm3 [~ 1% cm2 8.0 ¢m2 6 ¢cmt 1I3Ccm
L— o
SHELF 1 0.94- v 0,55 0, 81 0,66 0.56‘
SHELF 2 1,02 -~ 0.78 0,88 0,79 0,73
SHELF 3 1,08 +.0 0,92 0,93 0,87 0,83.
BACK-SCATTER FACTORS
SHELF L 1.45 sy 1.45 ‘§,22 1.19 1,11°
SHELF 1.43 .02 1,43 1.17 1.13 1,07
SHELF_ 3 . 1,39 3¢ 1,39 1,16 1.12 1. 07
12 - .
SELF ABSORBTION~-SCATTER FACTOR |
1.0 -
Prtrm -
0.8 C -
A
Ao
0.6
0.4 Lt
0'20 2 4 [ B “~ i 1 14 1 .' 18 -20 22
m g /fem? .-
. !
CALCULATION PROCEDURE: */m (VOLUME FACTOR) =it

; -#Sq

A 1
R kg — = ——
CINAIrKs A x

Q

-

e,gicg 2 x@)(s,subs )taan A+Mw)mald) P

‘r-p,.¢ C‘.u ~ 13393

!.s.. K

1/4(:5 P ﬂ ‘er



FIR

-2 5-
Strontium?? - Yetrinum?®0

xieep 44.2 mg.
(As 5r C, Oy )

90 - : = . )

Hw -1828¥-1PP
{SOTOPE

METHOD Tuming Mitric Acid = 100%

19,9 yr. Sr Fw_"?..ﬂi;#m-
B~ }0.53
T0 SHELF | AIR B MICA WINDOW FACTORS
0,68 :
: ' 0,94 (,qbL)
g2 hr, - Y 30 , =
- 2.2 2 0.90 ~, 42)
sual.s\ zv990 3 0.87 /, %)
_ . v o (.85
SOURCE SPREAD OIAMETER FAcTors %/
MOUNTING _| 1"5.5.0ISH | I- 5.8. msu | 1" GLASS(FLAT)LL 138" MILLIPORE | 11- FII.‘I'ER
EFFECTIVE AREA 4,5 cm? fio <:rn_‘lr 5.0 cm?t 9.6 ¢m? i3 cmi?
SHELF ¢ 0,98 ! 0,58 0, 81 0,66 0.56
SHELF 2 1. 07. _ 0.83 0. 88 0,79. 0,73
SHELF ° 3 1,13 0.97 0,93 0,87 0,83
L% BACK-SCATTER FACTORS -
SHELF 1 1.43 1.43 1,24 1.17 1. 09
SHELF 2 L4l L4 | 1.9 1.1 1,06
SHELF 3 S 1.3 1,37 ©1.17 1.11 1.06
L2 Y . .
, SELF ABSCROTION-SCATTER FACTOR
1.0
X -
A —
Aa
0.6
0.4
0.20 .
e 2 o e - T =S
10 20 30 40 mgJc mt® 700 B0 90 . 100 .

CALCULATION PROCEDURE

Remarks: Sr

90

C/m (VOLUME FACTOR)

(Geall 2 2 xI0P)(S.S)bs.S.S. AX ArMW)(Yield)

— = F c/umt

- Y90 in river water salts on 1" duh - 1st shelf ‘

) ,./
-/

V7 Y3y is E,/'(’;;‘S 7 J(/T(



PV Hw-1§2SE-APP 510 %

ISOTOPE Yitrium?9 _
285
. METHOD Yttrium Fluoride viELo §0-—f-mir = 100%
g 0g - (As Y,03) .
s 62hr. Y’ Pyp2 _0.0038 fype=
SHELF | AIR B MICA WINDOW FACTORS ]
7}'31 1 _ 0193-
3,0 2 _ 0,98 —
3 0,97
STABLE 2¢90
SOURGE SPREAD DIAMETER FACTORS
MOUNTING £ "™ 5.5. DISH L l-'- 5.5, DISH l 0LA85(FLAT)__].3B MILLIPORE | "i FII.T "
EFFECTIVE AREA 4.5 cmz . 2,0 cm2 50 cm? 8.8 tmi icm
SHELF 1 1.02 . 0.61. 0. 8l 0.66 0, 56
SHELF 2 111 087 0. 88 0.79 0.73
SHELF 3 1.17 1. 02 0.93 0,87 0,83
BACK-SCATTER FACTORS
SHELF & 1,40 ' 1.40. 1,26\ 1.14 1. 06
SHELF 2 1.38 1,38 .21 1,09 1, 04
SHELF 3 1,34 1,34 1.18 1. 09 1. 04
: 1.2 -
Q SELLF ABSORBTION~SCATTER FACTOR
1.0 —t
0.8 *
A
Ao
0.6
[
04
o‘zo 2 + & - 8 [[#] 12 L) 16 18 20 22
_ mg/ecm2 : ’
¢/m (VOLUME FACTOR)
CALCULATION PROCEDUR m =HC
OCEDURE: tGeo}(zznlo‘){ssJ(bs )SS. AJ(A*M.W](Y:eld} At
...... ey
Remarks: 2 = L .(1-.-3'/‘ i I
Ag M x S . .
, 3
--—""——F—._--—-_-_‘_) .’/-Jl



- a7~ Hw-18a58-APF .
ISOTOPE___ Yttrium%

: * P ’
METHOD Yttrium Fluoride YIELD 5-0-.-8—':% = 100% ___x
' _ R {As Y,0,) v
v s53.511.0day CPgs 0.0067 Pypet_
SHELF | AR B MICA wmbow FACTORS
[ 0,98
2 Q.96
3 0,95
STABLE Zr9 >
__SOURCE_SPREAD DIAMETER FACTORS
MOUNTING | "8.8.DISH | |l $.8.DiSH [ 1"GLASS(FLAT] ] 138" uu.upgns_| l{- FILTER
EFFECTIVE AREA 4.5 Cm? | 1o ¢m? 5.0 emi g6 Cm IS ¢m2
SHELF 1 1, 07 0,64 g, 81 g, 66 ' ‘o._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 L.42 1,21 L1l L 06
SHELF 3 1.38 1,38 1,18 1,10 1.05
1.2
e ' SELF ABSORBTION=-SCATTER FACTOR-
1.0 -
0.8
A
Ao
0.6
0.4
0'20 2 & ] 8 19 12 14 1] i8 F{*] 22
mg/em? , .
€/m (VOLUME FACTOR) LG
CALCULATION PROCEDURE: =HCuni
(GeoN 22X 0N SNns HES. AN A+ MW Vieid) unit
Remarks:% = L lee” ¥*)

Q /X

( Z e A 4 - L ne . AT G i v D8 ok o e ke B L e ke e e & A BT et A i, T ) S o W B = rmk L e TR g gt e 0

£ -
on
Ln..J
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1083803

METHOD¥* Barium Fluozirconate

- 28 - HW—_!E—?SK“APP

5
1ISOTOPE Zircaniu'm9

£
viero 27.0 mp = 100%
{As Zr0O3] .

072 .
654, zr’® _ o Pt g55 Faies
- £ 037 _
0'8?% 2% SHELF | AIR & MICA WINDOW FACTDRS
7o.721 . 0.78
2 0.69
7
0.23I 3 i -3 0.60
35¢ NB98

SOURCE SPREAD DIAMETER FACTORS

MOUNTING | 1"8.8. pIsH | 1{ 5.8, DISH "GLASS (FLAT) 138" MILLIPORE | 1-'5" ncuz:n
EFFECTIVE AREA 4.5 cm 10 ¢m 50 ¢m 96 cm _lscmi
SHELF 0.91 0,53 0,81 0.66 0,56
SHELF 2 0.99 0,75 0,88 0.79 ' 0,73
SHELF 3 1,05 0,89 0,93 0,87 0,83
BACK-SCATTER FACTORS
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
L2
SELF ABSORBTION-SCATTER FACTOR
L0
0.8 =S n
A = -
Ao = =
0.6 ~ow
0.4
0.2
0 2 4 3 ) 10 12 14 16 18 20 22

mg/cm2

€/m (VOLUME_FACTOR) =HSnis

A L AT IO P RO DR e 3 X I0PS.S b= N S A X Ar MW TiaTa)

*Additional Metheods
Zirconium Phenylarsonate

Yield
~ 90 mg = 100%

Mounting
1" 58 - dish
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- Hw-18a55-AFP
. 1SOTOPE__ Zirconium?5 . Niobium?5 |
MEYHOO Spike - Dirpet Plate YIELD
658 zr% _ ‘ Fais 815 Page?
87084 =Q.37T1 (99%:} '
7) 0121 SMELF | AIR & MICA WINDOW FACTORS . '
sea Np957 2 0231 ' . | 0,58 —
- *0.160 2 0.46
STABLE Mo9% {7 0748 3 0.37

SOURCE SPREAD DIAMETER FACTORS

MOUNTING | 1"8.8. DISH :-}'s.s.mau __n’at.nssm.mj_;.u"inu.lpoas 1 FILTER
EFFECTIVE AREA | 4.3 cm? 10 cms 6.0 cm? 95 ¢mi i3 cm
SHELF 1 0,89 0.52 0.80 0.64 Q.53
SHELF 2 0,97 0.73 0,86 0,76 0.69 _ |
SHELF 3 1,02 0.87 0.92 _0.85 0 80 '
BACK-SCATTER FACTORS '
SHELF 1 1.30 .30 L16 1.12 1,08
SHELF 2 1,29 | 129 1.12 1,08 1.06
SHELF 3 1.27 1,27 1,11 1,07 1, 05
L2
SELF ABSORBTION-SCATTER FACTOR
- ' !
1.0 :
o“
A -
Ao
ol' — -
H
04 a
025 F r s 8 10 12 I 18 18 20 zz,.
' mg/amz S T

S/m (VOLUME FAC_QR)

°‘°“'°U"A'_“°“ PR°°E°”RE'tseo.nzaxnor tssnmtammmwamem "”""‘

o .l- (l-e” ﬂx)

"t

A
Remarks: —
Ag

0
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~30~ : " Hw-18258-AFPP

ISOTOPE___Niobium?® 1
METHOO Niobic Oxide . yigLp 28,6 mg = 100%
. _ (As Nb,Og)
6?5 ™ sow 0.231 M2 0.27 Ky
Np93 ¢ ' . , _ )
334 P ° SHELF | AIR 8 MICA WINDOW FACTORS
0.160 ' .
! 0,38
3 1. 0,14

STABLE Mo9%
SOURCE SPREAD DIAMETER FACTORS

QUNT "s.5.0i5H | 13"8.5.0i84 _|I"oLassrLaT) | L3e” miLLipore | I§ FILTEN
:rrlr‘:c'nvemncnn“f' fsscor:-?t T -}msc%l + ﬂLa.'.'ust:rnl ! 9.0__:m9 *I! cm?
SHELF 1 0,86 0,50 0,78 ' 0.6l - Q.50
SHELF 2 " 0,94 0,71 0,84 0.72 0,65
SHELF O 0,99 0,84 0,99 0.82 0. 77
BACK~SCATTER FACTORS : '
sHELE & }.23 1,23 1,12 1.07 - 1,06 -
SHELF 2 1,22 122 | 1,09 1,05 104
sHELE 3 - 1.20 1,20 1.09 1,04 1,04
'.z .
SELF ABSORBTION=-SCATTER FACTOR |
1,0
N
N
0.0 .
A
A0 b 3
ot' Ty
=
0.4 -
——
%25 2 . 6 ] ia iz 14 e 19 20 22
mg/em?

: S/p (VOLUME FACTOR) -
CALCULATION PROCEDURE 1z ax }lS.SJlb.s.l{S.S.AJ{A*M.w.ll‘rtald)‘# Aunit
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! Hw-3ASEATE

<3/~
1SOTOPE Ruthenium 103 v
meTHOo”  Distillation vigLp 100% = 28.0 mg.
{As RuOy standardized)
404 Rul03 Ha® 0,195 Hyes :
B \e'
\os9os Vo2 _ raRs:
5o 20% SHELF | AIR B MICA WINDOW ncror.r..
70.498 7.6l ' ! 0.50
103 57 0.0529 | e 0.33
{ Y 70.039 .3 0,25
STABLE Rh 103 :
SOURCE SPREAD DIAMETER FACTORS
MOUNTING _|_ 1"S.8.DISH | 1{ 5.5.DISH __:'cLAsstrl.A'n__l.z.s"mu.wons__l{' FILTER
EFFECTIVE AREA 4.5 cme 19 cm? 50 cm2 96 cmi 13 Em2
SHELF 0,87 0.51 - 0.78 0,61 0,50
SHELF 2 0.95 0.72 0.84 0.72 - 0.65
SHELF 3 1. 00 0. 86 0,90 Q.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 1.19 1,05 1,04
12
SELF ABSORBTION—-SCATTER FACTOR
1,0 jugem=
..
0.8 <
sk A ™
Ao +
0.6 ]
\\
0.4 >
i
)
\\
AN
02g 2 4 6 B8 0 i2 4 13 T 20 22
' mg /cm2 :
c .
/m {(VOLUME FACTOR) =E it

CAL T RE: -
UL ATION RO R (G ea N 2.2 % 10°X(S.S )b NE.S. A X As MWIYield) -

a7
* Additional Methods Mounting
Reduction 1" S S dish
Carrier-free(CCly) 1" § S dish

Yield

100% = 20 mg.

100%

w# Remarks: Rul?3 as RuO(OH), on std. 1" dishes (4.5 CM?) on shelf one.’

LoV



-3 2~ Hw-18258~AFPP
ISOTOPE Molybdenum?? .
METHOD a - "‘eurnoinpxime yigto 30.0 me = 100%
[As MoO3) ‘
M:n"“) BT e, Ha F'hirz___.._.._
- 0410 § (14%])
©.800 SHELF | AIR & MICA WINODW FACTORS
(3%
0.350 30730 : Q.96
TeI9M gir 3 0.040 0. 318
30.142 30140 30,180 0.

Te%? 2.1210% ¥r
SQURCE SPREAD DIAMETER FACTORS

. " o . g L FILTER
Errh::?:l':'ﬂemfasn"’ 'fi'.s'cor'rﬂﬂ T l’lg'sé%-lui“ -+ 6&.5{35‘:(2.;& Tl_l_u sf‘e“'lémg““"la cm?
SHELF 4 0,57 Q.57 0,81 0,66 _ 0,56
SHELF " 2 1. 06 0, 81 0.88 0,79 0.73
SHELF 3 1.12 0,96 0.93 0.87 0,83
BACK-SCATTER FACTORS

SHELF 1 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

1.2}

! SELF ABSORBTION=-SCATTER FACTOR
|
1.0 %
Ny

0.8
A
Ao

0.6

.4

023 2 4 6 ] 1 12 14 16 18 20 22

mg/cm2 '
c
CALCULATION PROCEDURE: /m (VOLUME FACTOR) =H%nit

Remarks:

(Geo)l 2.2 X I0°)S.S)bs S S. AN A+MW.) Yield)

Mo Oy on 1" dishes

= AT ——

ey - —T

R R

g .y A



~33~ Hw 15255~ APP
ISOTOPE  Rhodiwm! 3

ME THOD YIELD
RrR1103 7 m _ Hyo s ;‘-L‘lr-.' - 5
T .04 1399% ) SHELF | AIR 8 MICA WINDOW FACTORS
1
2

an'03 grapLE
SQURCE SPREAD DIAME_TER FACTORS

oty
Femrny
g
Lot
L]
L)

i1

mountivg | "ss.oisn ) 14" ss.oisk _LitLassiriatiaze” mLLipone | 14 FILTER
EFFECTIVE AREA 4,5 cm? wem2 T socm?@ T 88 ¢mt 13 cme
SHELF i
SHELF 2 |,
SHELF 3
BACK=SCATTER FACTORS
SHELF 1
SHELF 2 : )
SHELF 3
1.2
SELF ABSCORBTION~-SCATTER FACTCR
X
0.8
B
Ao
0.6
0.4
0'20 2 4 I3 8 0 12 4 16 I8 20 22
mg/cm2

. €/m (VOLUME FACTOR) .
ALCULATION PROCEDURE: — .-:P-c,, H
¢ © ° .ED E {Geol{ 2.2KIOS)lS.S.)lbs.)lS.S.AJ(A*M.‘W.){Yieldl _/n”

- - . Ay T



-34- Hw-182 S 8-AFPP

ISOTOPE_Rhodium!96 (Ruthenium!6)

ME ¥ HOD® _tewp 28.0 mp = 100%

{As RuQz standardized)
Faz 9.002 2

Biztillation
Iy RulVG

30, Ru106

SHELF | AIR 8 MICA WINDOW FACTORS
) 0.99
0.99
0.99

STABLE- Pdi0S

SOURCE SPREAD OIAMETER FACTORS

wounting | 1"s.s.oisw 1 il ss.oise | euassiriatyiiae” miripore | 1§ FILTER
EFFECTIVE AREA 4.5 cm? 0o emz T secmt T s6cmi T 3j3cmi
SHELF 1 0.98 .59 0.8] ° 0,66 -0, 56
SHELF 2 1. 07 0.84 0.88 '0.79. 0.73
SHELF 3 1,13 0.99 0.93 0.87 0.83
BACK=-SCATTER FACTORS
SHELE I 1.33. 1,33 1,26 1.12 1.08
SHELF 2 i.321 1.31 1,21 ° 1,08 1, 05
SHELF 3 - 1,28 1.28 1,18 1.07 1.05
i.z -
SELF ABSORBTION-SCATTER FACTOR
{
1o -
0.8
A
Ao
0.6
0.4
e23 2 4 3 a0 12 T 16 T 20 22
mg/cm2
: - ©/m (VOLUME FACTOR) .
CALCULATION PROCEDURE: =G
on P E GeoN 22X )55 )05 NE.S A X ArMWIVierd) Funit
A 1 - :
v — : —— - ux
Remarks: Ao " 4w {1-e )
% Additional Methods Mounting Yield
Reduction I" § 8§ dish 100% = 20 mg.
Carrier-free{CCly) 1'" S § dish " 100%

_—

LY

.

L



Hw-15aS5E-AIT

.-35’..
iISOTOPE Antit‘nolwlzs -
© METHOD _ Antimony Sulfide yieep 27.9 mp = 100%
(As SbS,) ‘
2.7 yr, Shi23 Ppis 0,15 Puip=_
B \&~ \ﬂ' 0.128 {33%) ; o0 :
0.616 \0.299 '
18% \ 49% 047 SHELF | AIR & MICA WINOOW FACTORS '
I X
. : - 0.580 b
125 j i ot :
28d Te 0.145 ) . 0. 43 )
—E—$ 0.0350 3 0. 40
STABLE Tal25 - _
SOURCE SPREAD DIAMETER FACTORS
MOUNTING | 1"$.9, DISH |-§'s.s. pISH _I'sLaSSIFL&TL_I.SB"MILL!PORE___I%. FILTER
EFFECTIVE AREA 4.5 cm? 10 cm?t 7] 5.0 t:rn?x'=l 8.6 CMm2 I3 cm2
SHELF 1 0, 89 0,52 0,79, 0,62 0.51
SHELF 2 0.7 0. .74 0,85 g.73 0,66
SHELF 3 1,02 0.87 g, %1 0,83 Q.82
BACK-SCATTER FACTORS '
SHELF _ 1 1, 31 1,31 1.16 . 1.12 1,08
SHELF 2 1. 29 1.29 1.13 1. 08 1,08
SHELF 3 1.27 1,27 1.11 2 1.07 1.05
1.2 .
SELF ABSORBTION-SCATTER FACTOR
1,0
ey
0.8 -
[
A (e
Ao [
0.6 e
0.4
025 2 4 3 Y 0 - 12 14 16 18 20 22

mg/em2

®/m (VOLUME FACTOR) At
(GeoX 2.2x10°(S.SHbs NS S AN ArMWXYield 0

CALCULATION PROCEQURE:




- 36~ 1§25 E-AFPF
ISQTOPE TelluriumidZ

METHOD S0O» - Reduction viero 20,0 mg 5 100%

{As Teo)
Tﬂlsz 77 hr. FA|= Q. 16 F“[rz

SHELF {1 AR B MICA WINDOW FACTORS
] 0,56
2 0.42
3 0,31

I

SOURCE SPREAD DIAMETER FACTORS

MOUNTING | 1""S8.DISH | |-;-" 8.5.0I1SH __|"c|.Ass(FLArl_,|.3s"utLLlPoaz,__l-f FILTER
EFFECTIVE AREA| 4.5 cm? 10 cm? 5.0 cm? 9.6 cm2 13 emi
SHELF 4 0.88 g, 51 g.18 0. 6] 0,50
SHELF 2 ' 0,96 0.72 0. 84 0,72 0,65
SHELF 3 1, 01 0.86 0,99 0. 82 0,77
BACK-SCATTER FACTORS

SHELF 1 1,28 1,28 1,15 1.10 106
SHELF 2 1.27 1. 27 1.12 1,07 1.04
sSHELF 3 .| 1 24 1,24 1.1 1.06 1,04

.2

SELF ABSORBTION-SCATTER FACTOR

1,0

0.8 - "
A
Ao

0.6 iy

[Pl .‘--‘-
0.4 T n
o2 F] 4 6 a8 i0 [F 14 16 18 20 22
mg/em?2

CALCULATION PROCEDURE:

¢/m (VOLUME FACTOR) =BYnit
{Geo) 2.2 X I0PKSSHbs HS.S.AX AvMW ) Yield) -

B T L -y \ —r—— - g — M M L o e praeal st s T e Y



Hu-t3258 AP

ME THOD

-37-

ISOTOPE _

Jodine

fdois = pua Fady ¢ g

131

Silver lodide

";'-‘_ WL
- w vt o

YIELD 42,3 ﬂ:loo%

e

(As Agl standardized)

By s 0.03%

Fae®

Al @ MICA WINDOW FACTORS

SHELF
| 0.87
2 0.82
3 0.76

SOURCE SPREAD DIAMETER EACTORS
T

FILTER |

MOUNTING _| 1"5.5.0I1SH _L n{'s.s.olsn __I'GLASS(FLM'I _l.33"M|LL1PonE__I-§
EFFECTIVE AREA 4% ¢m? 10 ¢m? 8.0 ¢m? 96 cm? i3 emi
SHELF 1 0,94 0,55 0,81 0.66 0,56 !
sweLr 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
" 1 o7 1.07_



Hw-18258-ATF

- 33
ISOTOPE Cestum!?7
MeTHop® Cesium Silicowolframate ?lE-LD. 100 mg = 100%
33y csb3? ' T '
ar® 0,039 Hair®

137 SHELF | AIR B MICA WINDOW FACTQRS
2.80m B9 | 0.87 :

7 .88l » i - g, 81
’ 3 0,75

STABLE 8a'27 :
SOURCE SPREAD DIAMETER FACTORS

MOUNTING | 1"8.5.018H _| l- $.S.DISH | 1" GLASS(FLAT) ] 138" MILLIPORE !l FILTER
EFFECTIVE AREA 4.5 ¢m? 210 em? 50 ¢cm? 9.6 cmi 23 emt
SHELF 1 0. 93 0,52 D, 81 0, 66 0.56
SHELF  2- 1. 01 0.74 - 0.88 0.79 0.73
SHELF 3 1,07 g, 87 0,93 0. 87 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 1,38 1,38 " 1.15 112 1,07
2
SELF ABSORBTION-SCATTER FACTOR.
T — ot
1.0 [
i
0.8 [ Sem
A =
Ao - N
. P O'E | B
1 1-1:1-"" ol - i nd S8 =
: f = 0.4 ™ 2.
Q.2
o, 2 - 4 [ 8 10 |z 14 ie 18 20 22
AT S U T P mg /emz . Ha

c/um H

€/m {(VOLUME FACTOR)
CALCULATION PROCEQURE:
(Geol 224 IS SM(bs XES.AX A+MWYield)
Remarks: Cs127 as Cesium Silicowolframate on one inch dishes (shgli 1
* Additional Method Mounting Yield _
Chloroplatinic Acid "1 S S dish . 50,7 mg = 100%
.._-_ "‘ p l" ! Al

—rv-{ﬁ&?i% ('Off"lﬂ /{(’n‘ ‘. W f{u)

TR T — —



by

HUH

13

o |

s

HW~ 18ASE-AFT

{SOTOPE____Barium!4?
METHOD Barium Chromate vigtd * 36,8 mpg = 100%
- (As BaCrOy)
Bz _0.023  Pypes_ . -
SHELF | AIR B MICA WINDOW FACTORS
) 0.92
o.le 2 - 0.88
140 ) 0,84
40 hr. ta™ ; é 0.03
SOURCE _SPREAD DIAMETER FACTORS
MOUNTING | 1"5.8.pISH | |-§ 3.8. 0IEH JI"gLASSIFLAT) | 138" MILLIPORE | lf FILTER
EFFECTIVE AREA 4.5 ¢cm? 10 em socm? | 98 cm? I35 emi
- — Jﬁ
SHELF 3 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 "
SHELF 1 1,44 1,44 1,24 1 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
L2 - -
SELF ABSORBTION=-SCATTER FACTOR
1,0 Era
0.8 o
Ao
0.6
0.4
%27 2 4 6 ] 0 12 4 I8 18 20 22
_ mg/em2 . .
¢
CALCULATION PROCEDURE: /m, (VOLUME _FACTOR) Bt

e

R Py S an e

(Geod 2.2 0P NS, SJ(b.s )(S.S.A) A*MWJ(YieId)

T



~Ho-

M- |ZSE-/API~

ISOTOPRPE Bariummo I..:I.ntha:mm“o
METHOD Barinm Chromate YIELD 3.8 mgz = 100%
{ As Ba CrOQOy4) )
12.8 d 5ald0 Mo 2 0.014 Bair®
= NN 057"
foa 71 W30 .50 .
60 10%, e —YT SHELF | AIR B MICA WINDOW FACTORS
I40 003
40h La — 2 - I 0. 95
B7 \1.32 T -
<IO'VK efgro% ié 3329 2 0.92
Y ? .60 0 3 0. 89

STABLE c."‘°

SOURCE SPREAD DIAMETER_FACTORS

MOUNTING  _| I"5.8. DISH fJ- 5.5.015H LI " GLASS (FLATL] 1.38" MILLIPORE | I!- FILTER
EFFECTIVE AREA as5cem?2 T %10 em2 5.0 cmi ge cm2 T “is3cm2
SHELF 1 0.98 0,58 0. 81 0,66 0,56
SHELF 2 1,07 0,82 0.88 0,179 0.73
SHELF 3 1.13 0,97 0,93 0.87 0,83
BACK-SCATTER FACTORS

SHELF 1 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 -

SELF ABSORBTION=-SCATTER FACTOR

1.0

0.8
Y
Ao

0.6

0.4

0.2

2 4 3 ] ) 2 14 I6 ) 20 22
mg/em2
L e
CALCULATION PROCEDURE: /m (VOLUME FACTOR) F/unn

Remarks:

A, ux

= _1 {1- e H XJ

(Geo){ 2.2 X IOPHS.SHbs S S AX A+MW)( Yield)



i

L

'-‘ﬂ" ISQOTOPE Lnnthanummo Hw-18258-A4FPFP

vieve 24.6 mpg = 100%

ME THOD Lanthamunm Fluoride
. (As L3203)
40 b Lal40 Po= _0.008 f, 2 _
5" - ———— e
2,26 .67 .
<I0% \20% SHELF | AIR & MICA WINDOW FACTORS
| .97
0.96
0.95

STABLE Col40
SQURCE SPREAD OIAMETER FACTORS

MOURTING I 1"5.5.0ISH |_:{' $.5.015H _l"msstrun__l.aa'ml.upﬂne__l-;-" FILTER
EFFECTIVE AREA 4.5 em2 7 10 ¢cmé 5.0 ¢m2 96 ¢cmi 13cmi
SHELF 1 1.00 0,59 0.8l 0, 66 0,56
SHELF 2 1. 09 0. 84 p. 88 0.79 0.73
SHELF 3 1,15 0.%9 0.93 0,87 _0.83
BACK-SCATTER FACTORS _
SHELF 1 1.44 . 1.44 1,25 1.17 1,08
SHELF 2 .42 1,42 1,20 1.11 1.05
SHELF 3 1,38 1.38 1,18 1.10 1,056
.2 - :
SELF ABSORBTION-SCATTER FACTOR
1.0 haml—
0.8
A
Ao
0.6
0.4
°‘20 2 4 s 8 ") 12 i4 i8 18 20 22
mg/cm2
c _ .
/m (VOLUME FACTOR) =H it

A : =
c LC[.JLATK_)N PROCECURE (Geo)( 2.2 X1IC°HS.S)bs HS.S.A) ArMWILYietd)



- Y-  Hw-lgasE- AP,

ISOTOPE_ Rare Earthg*

METHOD _Ceric Fluoride _ vietp 23.4 mg = 100%
. (As Cez03) .
2824 Celdd Fa= _0.055 gz
A £ 0,170 {30%) .
e 0:’2:30% - <T%:§§E . ) sn::LF AR : Msu: WINOOW FACTORS

Co'4l 33,1 d - _

. ' B A~ 0.442 {67%) i 0.76
, 0.581 7 AND

_ 33% §.148  OTHERS 3 ) 0.69

STABLE P4 T
SOURCE SPREAD DIAMETER FACTORS

| MOUNTING | 1"s.s.pisH ] 11 s.5.0i5H _L1"6LASSIFLAT) ] 138" MiLL 1PORE ] 1§ FILTER
EFFECTIVE AREA 4.5 cmi 19 cmi 50 cm? 98 cm? 15 cmi
SHELF 1 0.95 0.56 0.81 0.64 0.54
SHELF 2 1,03 0.79 0.87 0,77 0.70
SHELF 3 1.06 0,94 0.92 0.85 0,8l
BACK-SCATTER FACTORS
SHELF 1 1.36 1.36 1.21 1.14 1.08
SHELF 2 1,34 1.34 . 1.17 - 1.10 1.05
SHELF 3~ 1,31 1.31 1.15 1.09 1.05
1,2
SELF ABSORBTION-SCATTER FACTOR
1.0 -
a1t =
q —
%4 -
0.8 =
a un =
Ao 1;
c.6
5
51
0.4
°‘2o 2 4 6 8 0 12 14 13 18 20 22
mg/em?2 o

. c
CALCULATION PROCEDURE: /m {VOLUME _FACTOR) £ %mit

{Geo)(2.2x10°US S)bs NSS.AN A MW Yie|d)

*Remarks: Assume 1/3 Celdl, 1/3 Cel44, 1/3 prld4

1 AP YL, g P X v e Y B .- N

1083811



—¥3- HW~8AST-AFP
141

ISQTOPE Cerium .
MeTHoD Cerium Fluceride YIELD 23.4mg = 100%
‘ (As Cep03)
c’¥ 3314 Bz 0,045  poe - -
Qa.581 SHELF | AIR 8 MICA WINDOW FACTORS
3239,
t Q, 85
2 0.79
3 0.71
STABLE Prl4l '
SQURCE SPREAD DIAMETER FACTORS
MOUNTING | 1"ss.oisH | 14" s.s.0isn _LitGLasstriatyiaa  metipore |14 FILTER
EFFECTIVE AREA 4.5 cmt 10 ¢em2 7] 50 cm? 86 cm2z T “I13cm?
SHELF 1 0.93 _0.54 0, 81 0,66 0,56
SHELF 2 - 1,01 . 0,77 0.88 0.79 0.73
SHELF 3 1,07 0: 91 0.93 0.87 ' 0.83
BACK-SCATTER FACTORS
SHELF 1 1,43 1.43 1,22 1.19 1.11
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 '
SELF ABSORBTICN-SCATTER FACTOR
1.0 Jefet
B =
0.8 ~ —
A ™ ey
Ao —
0.6
0.4
023 2 4 5 ) 10 12 14 16 18 20 22
mg/ecm2
‘ c
CALCULATION PROCEDURE: /m (VOLUME_FACTOR) .

=B
(Geal 22X 0SS )ns G5 AN ArMWIViad) it



~Y - Hw-13a5p-AFpP

1ISOTOPE Ceriurnlt4

METHOO Cerium Fluoride Ytl-."LD' _23.-4m= 100%
) {As Cep03)"
2824 col#d L Mgyt 013 Hge_ T
a-
SHELF | AIR B MICA WINDOW FACTO"
0.300
70% t 0,62
2. 0.49
3 . D.39

P94 725m
SOURCE SPREAD DIAMETER FACTORS

MouNTING | "s.s.oisn | 1E ss.oisw | 1i"GassiFLaT) 136" ML irore | 1 FILTER
EFFECTIVE AREA 4% cmt 210 cm? 50 cm? 96 ¢m2 s cmt
SHELF 1 0.89 0,51 0.78 "~ 0,61 ‘0,50
SHELF 2. 0,97 0.72 0.84 0.72 0.65
SHELF 3 1,02 0. 86 ~0.90 0.82 0.77
BACK-SCATTER FACTORS '
SHELF 8 1.30 1.30 - 1.16 1.12 1. 09
SHELF 2 1, 2¢9 1,29 1.13 1.08. 1. 06
SHELF 3 1, 26 1,26 1.11 i, 87 1, 05
1.2 .
SELF ABSORBTION-=-SCATTER FACTOR
Lo
0.8 T b
A ==
Ao 1
0.6 o
0.4
%25 3 FOERA 8 10 12 T 6 i 20
mg/ecm2
*/m (VOLUME FACTOR} B0

ATION
AN PO DR (o 2 2 X IS5 ) bs YE.S.A X A-MWITieId)

Remarks: i (l-e~H# %)
Ay MHX

S S RIS e o iy ram el ame et s b e gy T = b rme . L ————



7y Hw-182SE-AFPP

ISOTOPE Cerium!4? - Praseodymiuml44 .

MeTHop Geric Flouride . vierp 23.4mg= 100%
_ ' {(As Ce Oz}
282 d Cc144 _ Fﬂl s 0. 06 Fﬂif=
Q.07 (30%)
0 300 —_—&-—(0 134
70% a.0el SHELF | AIR B MICA WINDOW FACTORS
j— 0.034 : N
°- g [ 0,80

Pr!4d 175m 5 FE ‘W )
2.97 \2.32 £ sl 2 28 ’ 2 0,74
>98% \<1% Q. 6950 . 3' 0. 69

STABLE wndl44
SOURCE SPREAD DIAMETER FACTORS

wOUNTING ] 1"s.s.oisH | 14 s.s, OISH 11" GLASS (FLAT) ] 130" MILLIPORE ] 14 FLTER
EFFECTIVE AREA 4.5 ¢mi? 210 em2 50 cm? 96 cmz I3 em2
SHELF 1 . 0,96 0.56 0.80 0.64 0,53
SHELF 2 1. 04 Q.80 0.86 . 0,76 0,69
SHELF 3 1.10° 0.95 0.92 0.85 0.80 .
__BACK-SCATTER FACTORS
SHELF 1 1. 33 1.33 1.21 1,12 1,07
SHELF 2 1,31 1,31 1,17 1,08 1.05
SHELF 3 1,28 1.28 1.15 1,07 1.04
- 1.2
SELF ABSORRTION-SCATTER FACTCOR
1.0 focp
0.8 i a2 =y
A [Tty
Ao
0.%
0.4
0.2

o 2 “ 6 8 10 12 14 16 18 20 22
- mg/em? :

€/m (VOLUME FACTOR)
{Geo}( 2.2 X I°NS.S)bs HS.S.AX ArMWIYield)

CALCULATION PROCEDURE: =P %unit

Remarks:

vl

= L (1-em 4%
o MX

1063820
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Y6~ Hu-1525E-AFPF
(

1SOTOPE Praseodvmium144

METHOD Praseodymium_ = Cerium viero 50,8 mp = 100%.

Separation . (As Nd»{C204)3°10 HzO)
' . Hy® 0.0025  Hyjes

SHMELF | AIR B MICA WINDOW FACTORS
2.18 ) | 0. 99
Q0.696 . 2 - 0.99
3 0.98

STABLE Ndi44
SQURCE SPREAD DIAMETER FACTORS

MOUNTING ss. pish | 1L's.s DISH L " GLASSIFLATY | 136" MitLtPORE | 4 FILTER
EFFECTIVE AREA | 4.5 em? F 20 em 5.0 cmi 5.6 Cm? i3 cmt
SHELF 1 1. 03 0.62 0. 8l 0.66 0,56
SHELF 2 1,12 0. 88 G, 88 0.79 0,73
SHELF 3 1,18. 1. 04 0,93 Q.87 D.83 -
‘ BACK=-SCATTER FACTORS
SHELF 1 1,35 1.35 1,26 1,12 1. 05
SHELF 2 1,33 1,33 121 1.08 1.03
SHELF & 1,30 1.3C 1,18 1.Q7 1.03
.2 -
SELF ABSORBTION=-SCATTER FACTOR
I?
0.8°
A
Ao
0.6
0.4
025 ) 4 3 3 10 12 T 16 16 20 22
mg/em?
; C/m lVOLUME FQCTOR} Me
LCULA R Y| =
cA TION PROCE R e 2 2 X IFI(S S ) ba (S8 A X A*MWYiald) /"“"
L
. .‘F-L = .-].'-. g™ K% '
Remarks: Sl {1-¢ .)



)
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7 ' Hw-iga58-AFP

ISOTOPE Prometl1iuml47

terp 50.8 mg = 100%
{As Ndz2{C204]3°10 Hz0})

METHOD Promethiurn Fluoride

2.6y Pm!? Fa? _0.158_, Kyjr®
0.22 SHELF | AIR B MICA WINDOW FACTQORS
, 223
| 0,57
2 0,42
3 .. 0,31

1.5 10"y Smi4f

SOURCE SPREAD DIAMETER FACTORS

£

MOUNTING _L 1" 5.8. DISH 'hlg‘ 85,0058 | 1”"GLASSIFLAT) | 138" MILLIPORE | l{' FILTER
| EFFECTIVE AREA 45 cmt T “10 ¢m? 5.0 cmé 86 cm2 [ I3 em2__ |
SHELF 1 0.88 0. 51 0.78 0.6l 0,50
SHELF 2 0,96 0.72 0.84 0.72 0.65
SHELF 8 1.0 0.86 0.90 0.82 0,77
BACK-SCATTER FACTORS
SHELF 1 1,28 1,28 1.15 -1.10 ). 08
SHELF 2 1.27 1.27 1,12 1,07 1,06
SHELF 3 1.24 1,24 1.11 1.06 1,05
1.2 -
SELF ABSORBTION-SCAT.TER FACTOR
1.0
1‘ ‘\h
0.8 [
A ' ~. [l
Ao s
0.6 ~
0.4 | e
a2 A
[ +] 2 L) [ B 10 12 19 13 iB 20 22
mg/cm?
 /m (VOLUME FACTOR)
CALCULATION PROCEDURE: m, =HChini
(Geo)l 2.2 ¢ 10°)(S.S){bs S S.A N A+ MW Yield) Aunit
Remarks: A . L (l-e™ 4%
o . AX
S

i



198 Hi-18258-4 PP
Golal?

s

METHOD Ethyl Acetate Extroaction

1ISOTOPRE

vigeLp 5 mp = 100%
[As Auv)

2.694 AulfE Pa® 0.015  Hajr= "
4~
Bi;f’% SHELF | AlR B MICA WINDOW FACTORS
i 0.93
2. 0.92
3 Q.89

STABLE Hg!9®8 _
SQURCE SPREAD DIAMETER FACTORS

MOUNTING | 1"5.5.0158 | 14 5.6.015H | 1"GLASSIFLATI [L3e" mit 1pore | 1Y FiLTER
EFFECTIVE AREA 4.5 cm2 10 cmi 50 ¢m? 56 cm? 13 ¢
SHELF 1 0.97 0.57 0, 81 0.66 0.56
SHELF 2. 1,06 0. 81 0. 88 0.79 0.73
SHELF 3 1,12 0.96 0.93 0.87 0.83
BACK-SCATTER FACTORS
SHELF L 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
1.2
SELF ABSORBTION-SCATTER FACTOR.
1,0 L=l
0.8
A
Ao
0.6
0.4
0.2
o 2 4 6 8 10 12 T4 5 ia 20 22
mg/eme
' ) /m (VOLUME FACTOCR)
CALCULATION PROCEDURE: m =*%ni
{Geo ) 2.2 XICPHS.SNbsNS.S. AN ArMWIYield) Aunit
Remarks: AL (e~ A%y
A, HX

T I ey A Y T T I T W W Ty g S A g s vr . ——
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BOTOPE  ThallinmZVd

Hw-15258- AFPP

METHOD . dnihe - Direct Dlate YieLd

2.7y 11 20 , f,, = 0.0212 l""niﬁ_?écﬂ

/
5%/ sHeLr | AIR 8 MicA WINDOWFACTORS
K /,; i 0,93 499!
/ z 0.89 _(na3)
/ 3 0.85 (0.9)
Hg204 pp204 “ 0.1 84
5. 2.7
SOURCE SPREAD DIAMETER FACTORS, :
MOUNTING | 1" 5.5.0I5H al $.5.0I18H | 1" GLASS(FLAT) 138" MILLIPORE { l- nu‘gnz-"‘""
EFFEcTw:E area] a8 cmt T ‘10 cm? ° 80 cm? 9.6 cmi 4 13 cmi”
SHELF 1 0.95 0.56_ 0.8 0,66 0,56
SHELF 2 1. 04 0.80 0.88 0,79 Q.73
SHELF 3 1,09 0.94 0.93 0. 87 0.83
S 4 BALK-SCATTER FACTORS 2:4S .93
SHELF 1 __J. 458 1.45 123 1.20 1.19
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 T 2z [ad 1 Lo/
SELF ABSORBTION~-SCATTER FACTOR
|.0 [ Py
0.8 =
A
Ao
0.6
0.4
25 2 4 3 ) 19 12 14 13 i8 20 ‘ 22

mg/ema .

C/m (VOLUME FACTOR}

F'c/um r

CALCULATION PROCEDURE:

o e AN O

Remarks: é =
Ag

lGaa N 2.2 X I0PNS.5)(bs.NS.5.A N / A*MW)lYteld!

ohal® 3 L0625
5 L0349
3 3 74 o
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METHOD  Bismuth Sulfide

1SOTOPE

- 50 -

[Ragl

HW-I¥ALS8- APP

*

5d RakE

139d_RcF

Bi2l0

{Po?!0)

Bismuthno

YIELO 49,2 mg = 100%

(Aa Bip O3)

Hy = 0,011 F‘Mr"

L

v—

SHELF [ AIR & MICA WINDOW FACTORS
L 096
2 Q.94
3 . 0.92

__SOURCE SPREAD DIAMETER FACTORg

MOUNTING | 1"35.8.0iSH _ lJi $.5.013H | 1" GLASS(FLAT) | 138" MILLIPORE l-'," FILTER
EFFECTIVE AREA|] 4.3 cmid 10 ¢m3 8.0 cm2 B 9.8 cm? 13 ¢m2
SHELF 1 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
BHELF 1 1.45 1,45 1,25 1,18 _1.09
sHELY 1.43 _1.43 1,20 1.12 1,06
SHELF 1,39 1,39 1,18 1,1 1. 05
i.2
SELF ABSORBTION-SCATTER FACTOR
1.0 et
0.8 —
A
Ao
.8
0.4
o2, : y : T TE T3 T} 13 0 2
mg/om? R
CALCULATION PROCEDURE: */m (VOLUME FACTOR) F%nn'

Femarks: é B
Ao ux

1

1-om 4%

(GeoXl 2.2 lo'uasmu 1s.s.aX A+Mw}(Yl|id)



-51- Hiv-18255-AFP

' RADONZ222
METHOD: Lead Sulfide . '
Ra222 3,8254
P2lt (RM';\ 5.49 | 3.0 M
P12!4 (RaB) ‘*\5-0 . 2.8 M
B 214 (RaC) ﬂ\-65 19.TI M
po2iirach\ 2% o\ doffise®®
T 210 (R.aC")\ \ 1.32m
Pu?0(RaD) A \7 \ 227

Radon Disin..tegration Rate From
Counting Rate of RaB and RaC

13

Correction Factor

0 10 20 30 40 50 60 10 .
Time After Separation - Minutes ' //
. . M




ISOTOPE  Neptunium

239

Hw-

METHCD TTA Extraction

YIELD

Carrier Freae

152582 APP

py239 2.43;10"’1
SOURCE SPREAD OIAMETER FACTORS

_2.3 d Ha2 0,088  HFair®
o%) } ] 0.382 SHELF | AR B MICA WINDOW FACTORS
o 334 : -
\ 2 ;f o321 ! 0.73
Ad % o277
L ober 2 | 0,62
;‘- 3 o 049 3 0.52

Lt

sMouNTING | "Ss.oisH | ll 3.8.01SK LI “GLASS FLAT] | 138" MILLI|PORE ] l-; FILTER
EFFECTIVE AREA 4.5 cm# tio em? 5.0 ¢cm?2 9.6 ¢mi 13 emi
SHELF 1 0,90 0,53 0,81 0,646 0. 56
SKELF 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 1,34 1,34 1,18 1.4 1.1}
SHELF 1,32 1.32 1.14 1, 09 1. 07
SHELF 1,29 1,29 1,13 1, 09 1,07
1.2
SELF ABSORBTION~SCATTER FACTOR
Ilo
0. e
A
[ —
0.6 4
0.4
o.zo 2 + 6 8 to 13, 4 3 8 20 22
mg/emi
¢ Y, )
/m {(VOLUME FACTCOR) =HCh iy

CALCULATION PROCEDURE:

Remarks:

i
e
—

1

p—

yx

o

{i-e

- ;cx)

{Gea)( 2.2 X IOPHS.SHbs S S.AX A+ MW Yield)

PR T e o
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1SOTOPE  URANIOM Hw~\g2SE-AFP

METHOD ' YIELD

Fairs :

SHELF | AIR & WMICA WINGOW FACTORS

SOURCE SPREAD DIAMETER_FACTORS

L] -
MOUNTING | 1"S.8.DISH J 1§ S.5.DISH __t'cu.gugsg:}.:mi_)_u.aa‘ :leé}:gRE_,_hk FILTER
. ——

EFFECTIVE AREA 4.5 cm? 10 cm2 13cm

SHELF

SHELF 2

SHELF

BACK-SCATTER FACTORS _ _ v
SHELF L

SHELF

SHELF

1.2

SELF ABSORBTION~SCATTER FACTOR

l.o

0.4

o2

[} 2 4 3 B i0 12 4 16 18 20 22
mg/cm2

€/m (VOLUME FACTOR) _pe

: =*ni
CALCULATION PROCEDURE (Geol 2.2 * IPXS.S)bs S S.A X A+MW(Yield) umt
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. ~6f~ ' Hw 18258~ APP
CAIOULATIS FARTCRS VO CONGRTTNG coitsAmUTS

oo (iTT OF 1075 uc/ml FOR GIVEN voLDied
WEACTOR SFFLUNT STUCTES e =56)

m‘ﬁﬂg : Vile PREC.
N Ut WA DI~ T (nz/erR)
TS hotA | Oeld 2ok 5.7 98 T5ek 2 0
RAIE SAKTHS  0.031 0,05k 022 0,576  0e58 0 7.85
om vemog1.26 b7 10,9 198.7 29,1 ) 7,85
3ILIC A3l .05 - CeCh5 - 0,103 0.177 0e27h 100 10.0
1,3 bl 10,3 17,7 .27k 1200
SCUIU s 0. 0LLS 0.0y  0e102 0.7  0e27 100 7.18
1,45 L 10,2 T 2T 2 7,18
Coppai=bl  Oe2B 001 242 L3 7. 10 5.1
2,8 9,1 22 i3 — Sal
pEnIceT6  CeOLWh 0.3 009 0167 0,257 100 8.15
A b ko3 9,9 16,7257 1 _g,15
SILHITIVS 0.0157 0.8 0,112 0.193 04304 100 7.9
(1OTAL) 1,57 4,8 11,2 . 19,3 0. L 7s2.. .
HiGaams O3 Coud 176 296 kel 10 @ 303
2 82 17,6 29,6 _ b3 R S ' 5 1
BARTUH 0,016 0043 0099 0,165  0e25h 100 7.4
TOTAY, —-};‘—1’6 Le3 . 9,9 16,5 25¢4 ___1__ ?QL
L LCSFICHUS=32 0,003 0. 00%L 0,022  0.033h 040509 500 2.95
2,5 Lo55 101 . 1647 25,4 1 n
1.1 .06 0.00L9  0.0L3  0.0193 0,03 A8
(TIAL) 1.6 4,9 1.3 19,3 20 I N 173
HEFTEIIUm239 00095 0.324 0.£60 1.68 3.Ch 25 ‘ ¢
2,38 8,1 Fa N 41,9 76 . 0
peli0 g La340 o.cCk 0.0032  0.007h 00129 0,020 1500 7.4
_ 1,5 i n,1 194 10,7 1 Tsh
sf? g 5r0 o0 0.0032  0.007h 0,026  0.0198 2,500 7a9
. 1.5L L7611 18,9 29,7 1 7,9
90 - 90 Arid . . .
0 (s V) 0.002 0.,0062  0,0034 0.0236  0.0364 1500 7.85
- 3.15 9.35 20,9 95,5 Slhe s 1 7.85

« lauluiply by Q.58 to get beta plus pooltron activity donalty aclusive of kG
W Divide by 2.0 o got €90 wclusively. Pactors glven 2re for 570 £ YO

pg3Ean



e Hw-K >-S8-AFP
NOMOGRAM FOR RADIOAGTIVE DEGAY DETERMINATION

A s e-ossa:sa

A~ DECAY FAGTOR

B - DECAY TIME HALF LlFE
.A B A B8
0.80 0.20 2.30 .
0.70 2.20
2.10
0.65
0.65 023 2.00
0.60
1.90
.88 1.80 A 8
T0 030~ 0.00 » _
N 0.30 .70 7.00
6.00
0.40 t.60 s.00
' 4.50
0.78 0.3% |80 0.05
040 ' ' 4,00
380
i.40 560
0.35
0.10 3.40
040 " N
a0 .30 i 3.20
0.30 )
200
i.20 . 2.90
023 2.80
0.46 0.45 0.8 2.70
e 2.6Q
020 280
2.40
090 0.15 C30 1,00 0.20
0.93
.10 0.90
)
098 o3 0.8
0.0%
0.80
0.78
LOO 0.60

LW
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DL..C!-\Y SCHEME OF RUTHEN!UH-RHODIUIII lSOlO £S

R
Hitla

Ru

Ru'CS - year

106G RthG

A\

B70.04 Hev

\\

35 Va
12%

RR!O8 (30 sec)

ot
p——

{
i

ANAAN

L

%

~

|
1
il
%

2.42 MOST REGENT SCHEME.
- DECAY SCHEME NOT .
_ DEFINITELY ESTASLISHED.
1.55 :
——— | {4}
- 0.513
L pdlO8 (stable)

-y
% %
H 5 vy

1=V MODERN PHYSICS VOL 25 No. 2 pp. 459

Ru 105 _ Rj103

\ 8, 0137

Ru‘°~’ (cz days)

B2 0.2!

DECAY SCHENME NOT
- DEFINITELY ESTARLISHED.

B, 0695 Mev

%,050 7, O.61 Mev

S
g

53100529 £%,0039

RhIOS (56 min)

{moﬁ?‘\‘\e =Q.04 Rh|03 (S“Obl@)

REFERENGE: PHYSIGAL REVIEW MAY IS, 1952 VOL.86, GOPY 2.

[P kA da — ——



A S Hew—Atg2rSE-APP -
THEORETICAL DETECTION _LIMIT NOMOGRAM =

. 0.5 _
' THEORETICAL - _ ;

DETECTION LIMIT . _
{C/m ABOVE BACKGROUND) . " - BACKGROUND (C/m)

COUNTING TIME (MINUTES}

p:0.05 #2001

240
180 —

i20—t—240

90 —1— {80

§0—1~- 120

454 —50

10—t+—60

- 4%
|s{—~30

10 ——20

3_+r-—15

5_0—--- B

5_—-— 10
— 3 40—

3 —

[

q R T S R DI i et it T o e

=D

bl
Lt
il



o ~eS-.. CH-1BAST-APF Y
NOMOGRAM - FOR RADIOAGTNE DEGAY DETERMINATION

A s e-oesawa

A- DEGAY FAGTOR
‘B ~ DECAY TIME + HALF L!FE

0.60 0.2¢ £2.30
0.70 2.20
0.68 2.10
.68 o.Ls 2.00
Q.60
1.90
.83 1.80 A B
070 0.30. 0.00 °
.30 .70 ’ 7.00
o 6.00
0.48 .80 3.00
' 0 .80
0.7% 0.35 - 0.0%
0.40 . .80
. 4.00
3,80
038 1.40 3.80
) 3.40
.80 040 0.10
030 -39 3.20
3.00
1.20 2.90
. 0235 : 2.80
0. o.qa. 0.18 2.70
80
020 .10 #
2.50
2.40
090-%-0.15 080 .00 0.20~
0.85
0.10  F-os0
09% 0.5%
0.08
0.06
0.80
' .78
.00 o 0.60 6.7

llﬁg H’H,.-




RATIO ({1.LO AT 01 D AY)

DECAY

THEQORETICAL GROSS
(ALL {SOTOPES BUT 1'2% AT EQUILIBRIUM)

— b

IODINE FISSION PRODUCT 'DECAY
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T0: R. B. Apalytienl Advisory Comeittee
FROM: L. C. Schwendiman

AREA OF ONE INCE AND ONE AND GHE -HALF INCH
STANDARD COUNTING DISEES

The s;tual area occﬁpied by & precivitate when spread on a standard cc;nt-
ing dish 1s a function of the amount of precipitate, surface @ension effects, and
drying conditicna employed. For these reasons it 1s diffieult, if not impossible,
to accurately determine the surface density (mg/ecm®) of residue on e counting
dish. This is particularly true of the presently used "one-inch" counting dish
whihch bas a generous radius where the sides meet the bottom. The att_ached gcale
dravinés 6? the eross section of the dishes and tebles illustrate the degree to
Hhiéh the area is depéndent upon the depth of materisl on the plete if it ie
aagumed that the solid material can be ﬁlaced on the dieh with no "creeping” up
the walls. A celceulation of mg/em2 for preéiﬁitate of varying weight and specific
gravity was made and these vealues appear in the tables, From these data it ié
easily seen that significant variatioq will.occur even when surface teﬂsion effects
are ignored. - |

A geries of plates was prepared by transferring precipitated CaloOh, AgCl,
Al(CH)3, and BaC03 prepared by precipitating 20 mg of the cation in each instance.
The precipitates were glurried in ‘the uaual manner and dried under & lamp. The
dlameter of the eircle to which the precipitate advanced wae meagured and the ares
ealeulated. In the case of AgCl and Al{OH)3 this area would have little actual
eéignificance, since upon drying, the precipitate contracted and finally fdrmgd
small heavy deposits with regions not covered by any precipitate. The CaC20f
and BaCO3 gave smooth, fairly uniform, symmetrical sources. The averagé meagured
area for these precipitatea was 10 cn3 for the 1-1/2" plates and 4.5 cm2 for the

cne=inch plates, These areas are largey than the tabled values snd reflect the

1ng3dto
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extent to vhich a precipitate may creep into the radius at the bottam of the plate.
As pointed out in the first paragraph, however, it is to be expected that each |
precipltate will have ita own drying characteristics , which in turn will l‘m influ-
enced by scld content, temperature and time of drying., For these reasons it 1s
advised that in every possible case self sbgorption meaaurem_eﬁté b;e made using
the plate size which will be used in the analytical determination of the isotope
'ﬁ'c‘;uestion, end that the same conditions be maintalned as will be used in the
determination. It is h:rfher recommended that in presenting the =elf sbsorption
data graphically that, | _

1. The shacissa be plotied as welght in mg on the Plate vhich will :be
clearly 1d.enti£_ied 28 ocne-inch dish, 1-1/2 inch d.i:!.ah, or 1-1/2 inch
filter paper, ete,, or, | ) _

2. The abacissa be plotted as mg/m?, the plate desériptien given, and

the nominal plate area used to convert total weight to mg/em@ be

I3

clearly stated.

To insure uniformity in utilizing self absorption data obtained in a manner
different from that in which it must be applied the following nominal ereas will
be uged: ' |

For one-inch dishes, 4.5 cm?.

For 1-1/2 inch dishes, 10.0 cm®

Por filter -papers and discs use actual meaa.ured srea of preéi_pitate.

These a;.reas will approsch those actually echleved for weights of precipitates
comonl:j.' employed, hcv.ever., tl_:ley must be used with recogniiion of limitations

enumerated ahove.

A.C.

L. C. Schwendiman ..
Radiochemical Standards

LCS:R
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CROSS SECTION THEOUGH STLO.
COUNTING DISH
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