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ABSTRACT

This report serves the two-fold purpose of presenting a tabulation of the
correction factors used in determining the absolute activity of various
isotopes and serving as a guide for all groups within the Radiological
Chemical Analysis Operation. The results reported were selected as the
most valid after, careful scrutinization of all available date and.are
specific to the measuring methods and equipment employed within the
Operation.

UNCLASSIFIED

0008518



HW—[§358-ATT

-4~
o

UNCLASSIFIED

FIGURE -1
FIRST SHELF SOURCE DIAMETER CORRECTIONS

(fq) 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

(fps) FOR STANDARD BACKING MATERIALS
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ISOTOPE Carbonl4

mMeTHoDp Distillation

-
yieLp 100% = 32.8 mg. (10mg. CO3) -

0008553

- (As BaCoOs3) .
5568y cl4 Paz_0.303 e _ /
_ ' IUUJJTW*
A . Y
0.5 SHELF | AIR & MICA WINDOW FACTORS
! 044 [, 59)
> | o001 (hdd)
{
STABLE Y N4 lc 3 0.1 (3()
/‘\/, ‘bg ) ’
souacs’ SPREAD DIAMETER FACTORS /f‘
MOUNTING _| 1"S.S. DlSHZ' 14°5.5.01SH | I"GLASS(FLAT) | 138" MILLIPORE _ 1L FiLTER
EFFECTIVE AREA a5 cm2 [T %10 ﬁmz 5.0 cm2 ] 9.6 cm? 2)3 cm?
SHELF 1 0.86 - M gesx 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 |
sHELE 1 | (1.22 - /1% 1,12 1,09 1. 06-
SHELF 2 1,21 121 1,09 1. 06 1.04
SHELF 3 1.19 1.19 1.09 1.05 1. 04
i.2
SELF ABSORBTION-SCATTER FACTOR
1,0
\
!
0.8
A S
Ao AN
0.6
. -
~ -
0.4 N N
—
—_—
0.2 . 1 ] o -
Q 2 4 é - N 10 2 ({8 ——t8 20 ¢« 22
mg /c m 2 -
CALCULATION PROCEDURE: ®/m (VOLUME FACTOR) =*%unit

(Geo){ 2.2 % ICPNS.S){bs)S.S.AN A+MW)(Yiald)

Remarks: Cl4 as BaCOj on 1 1/2" Dish lst shelf
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(SOTOPE  SodiumZ4 - “3/e.
METHOD G roup Elimination vieLp 37.0mg = 100% (10mg Na) )
{As NaNC3)
15.0 hr, Na2? Faz 0.0079  Hyjr®
- ﬁn..sg
a7 100 % SHELF | AIR B MICA WINDOW FACTORS
0.003% 4.14
~ 0.04% ! OLQZ
138 2 0.9
! o 3 0.94
STABLE  Mg2* .
SOURCE SPREAD DIAMETER FACTORS
MOUNTING | 1"S5.5.015H4 | 112" S.5.0t1SH _| 1" GLASS(FLAT) I.38"MlLLIPORE__l%" FILTER
EFFECTIVE AREA 4.5 cm2 10 cm2 5.0 cmz2 9.6 cm2 I3 cme
SHELF 1 0,99 0.59 0. 81 0.66 0.56
SHELF 2 . 1, 08 0.84 0.838 0.79 0.73
SHELF 3 1. 14 0.99 0.93 0.87 0,83
BACK-SCATTER FACTORS
SHELF 1 1, 42 1.42 1. 26 1.17 1,08
SHELF 2 1, 39 1,39 1,21 L1 1,05
SHELF 3 1. 36 1,36 1.18 1.10 1.05
1.2
SELF ABSORBTION-SCATTER FACTOR
1.0
0.8
A
Ao
0.6
0.4
c”‘?o 2 4 6 8 10 12 14 T3 8 20 22
mg/cm2

CALCULATION PROCEDURE.

€/m (VOLUME FACTOR) =5 nit

(Geo)( 2.2 X ICP)S.S)bs.)S.S.AX A+MW.)Yield)

Remarks: Na24 in Na.NO3 on 1" dishes
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3 >
ISOTORL i’"i.u.*-nhc,\,_ljus_gf‘_

METHOD Phosphomolybdate vigLp 98.8 mp=100% (2.5 mg Poi)
(As (NHg)3 (PMoy049) )
- 14,34 P32 ‘ Par® _0.0058" Ky =
SHELF | AIR 8 MICA WLNOOW FACTORS
TRy ! 0,98
o 2 0.97
STABLE 532 3 0,96

SOURCE SPREAD DIAMETER FACTORS

MOUNTING _| 1"s.5.DISH |§" S.5.DISH _| |"sL.Ass(FLAn__1.3e"MlLLlPone'__riz" FILTER
EFFECTIVE AREA 45 cm2 T ‘iocm2 T s50cm2 8.6 Cme 13 cm?
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
SHELF 1.43 1.43 1.26 1,16 1. 07
o -
«é SHELF 2 1,41 1,41 1,21 1.1l 1,05 '
': SHELF 3 1.37 1,37 1,18 1,10 - 1.04
£ 1.2
:« SELF ABSORBTION-SCATTER FACTOR
? @ 1.0
} 0.8
5 Ao
& 0.6
-2
0.4
o'20 2 4 6 8 10 12 14 6 T 20 22
mg/cm2
c .
CALCULATION PROCEDURE: /m (VOLUME FACTOR) H#%nit -

(Geo)(2.2 X IC°)(S.S)bs)S.S.AN ArMW(Yield)
Remarks: P32 in Ammonium Molybdiphosphate on 1" st, stl. dishes
(Ist.sh.)
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ISOTOPE Sulphur33

i

ME THOD Barium Sulphate : viero 24.3 me=100% (10 mg-SO4)
- (As BaSOy) | N
87.14d. 535 Faz 0.25 Huirz \/\})JJ‘\L

B~ )
SHELF | AIR 8 MICA WINOOW PAGTORS
0.168
‘ ] 0.40 ( L5 /
2 0.25 -
STABLE c1335 3 0.16

SOURCE SPREAD DIAMETER FACTORS

MOUNTING | 1"5.5.01SH | 13" 5.5.01SH | 1"GLASS(FLAT) 138" MILLIPORE | 1§ FILTER
EFFECTIVE AREA 4a5cm2 T “locm2 T  50cm? 9.6 Cm2 13 cm?
SHELF 1 0.86 0,50 0,78 0.61 0,50
SHELF 2 0,94 0.71 0.84 0.72 0.65
SHELF 3 0.99 0. 84 0.90 0.82 0,77
BACK-SCATTER FACTORS
SHELF 1 1.24 1,24 1,13 1. 07 1, 06
SHELF 2 1,23 1,23 1.10 1.05 1,04
SHELF 3 1. 20 1,20 1.09 1, 04 1.04
1.2
SELF ABSCORBTION~-SCATTER FACTOR
1.0
0.8 f—
A N
Ao AN
0.6 <
. \\
0.4 =
o.zo 2 4 6 8 i0 12 4 16 18 20 22
mg/cm?2 '
¢ ’ :
/m (VOLUME FACTOR) =~nit

CALCULATION PROCEDURE:
535

(GeoX 2.2 xI0°NS.S)H{bs NS.S.AN A+MW.)(Yield) -

Remarks: as BaSO4 on 1 1]2" dishes
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ISOTOPRE

Hw —1§25§ -t F/D

Potnssium40

METHOD Perchlorate

YiIELD 70.9 mp=100%

(As K ClOy4)

WY, gy

[ & 1.32x109 v k40 Farz 0.009  Hairs______

i 0T

] V_AQC /

3 T / - SHELF | AIR 8 MICA WINDOW FAGCTORS

R D k_/;u‘,' . eC

| > S "N . 0.97

4 146 . (100 %) 2 0.95

440 STABLE 3 Q.94

g ca*OsTaBLE

3 SOURCE SPREAD DIAMETER FACTORS

& MOUNTING 1"$.5.01SH | 14 5.5.015H | I"GLASS(FLATI| 138" MILLIPORE | 13 FILTER

o) EFFECTIVE AREA | 4.5 CmM2 10 ¢m? 5.0 cm? 9.6 cmz2 13 ¢m?2

§ SHELF 1 0.99 0.58 0.81 0.66 0.56

g SHELF 2 1, 08 0.82 0.88 0.79 0.73

% SHELF 3 1. 14 0.97 0.93 0.87 0.83

2 1 BACK-SCATTER FACTORS

SHELF 4 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. 39 1.39 1.18 1.1 1. 05

é‘:. I.Z

R @ SELF ABSORBTION-SCATTER FACTOR

T

.;" 1.0

2

X

& 08

’g A

R Ao

3 0.6

"“‘%; 0.4

2

o 2 4 3 8 10 12 14 16 18 20 2z

g3 mg/cm?2

A% c ’ s
CALCULATION PROCEDURE: /m (VOLUME FACTOR) =Huniy

(Geo)(2.2x10°)(SS)bsMS.S.ANArMWI(Yield)

0008551
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ISOTOPE  Calcium )

vieLp 365 mp=100% (10 mg Ca):

METHOD Calcium Oxalate
(As CaC,04]
152 d. _Ca?? g, 013 jr= :
8-
SHELF | AIR B MICA WINDOW FACTORS
| 0.62{18) -
2 " -0.49
STABLE sc 45 3 0.38
SOURCE SPREAD DIAMETER FACTORS
MOUNTING _| I1"S.5.DISH _| 14 s.s.oisH | " GLASS (FLAT)_| 138" MILLIPORE | 1% FILTER
EFFECTIVE AREA] 4.5 cm? ] 10 ¢cm2 T 50 ¢cm?2 9.6 Cm2 13 cmz
SHELF 1 0.89 0.52° 0.78 0.6l 0.50
SHELF 2 0.97 0.74 0.84 0.72 0.65
SHELF 3 1, 02 0, 87 0.940 0,82 0,77
BACK-SCATTER FACTORS
SHELF 1 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 ’
SELF ABSORBTION-SCATTER FACTOR
1.0 L
I~
0.8 i,
=
A R |
Ao
0.6 =~ e
p—s
0.4 .
0.2
o 2 Py 6 8 10 12 14 16 18 20 22
mg/cm2 .
c v
.CALCULATION PROCEDURE: /m (VOLUME _FACTOR) =*unit

(Geo) 2.2 X10°)(S.S)(bs)S.S. AN A+ MW Yield) -

Remarks: Ca%5 as CaC,0Q4 in 11/2" dishes

0008558
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ISOTOPRE

Scandium

H W‘!&;gg'/“)/)
46 .

METHOD Scandium Fluoride

sc46 "854
995% A~

viero 61.3 mp=100% _
(As SCZO3)
= 0.072  Hy=

'EI.Z 0.36 SHELF | AIR 8 MICA WINOOW FACTORS
0.5% | 0.77
? 0.697 2 T 0.67
12y 3 0.59
Ti96 sTABLE
SOURCE SPREAD DIAMETER FACTORS
MOUNTING | 1" S.5.DISH __n{'as.msn J"GLASS(FLAT)_st'mmproae__L{ FILTER
EFFECTIVE AREA 4.5 cm2 10 ¢cm? 50 cm:? 9.6 ¢Cm2 13 cm2
SHELF 1 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. 37 1.37 1.19 1:16 1.11
SHELF 2 1.35 I.35 1.15 1.11 1. 07
SHELF 3 1. 32 1,32 1.13 1.10 1.07
1.2
- SELF ABSORBTION-SCATTER FACTOR
1.0
T
0.8 Pt
A N\
Ao = =
Q.6 = ——
0.4
°‘zo 2 4 6 8 10 2 19 i6 i8 20 22
mg/cm?2
c .
/m (VOLUME FACTOR) =5 nit

CALCULATION PROCEDURE:
LCULATION PROCEDURE: e o 5)(5.5 (05 (5.5, A X A+ MW Yield)

Remarks: & = 1-e-4X*
Ao ﬂx

0008559
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‘3 -ISOTOPE Chrominm?>l -

_ METHOD _ : .. teL

g W . ‘ : :

* ~

. cr’l  27.84 | Pas e Haie?

3;‘ EC(192 %)/ 8%/ EC :
SHELF | AIR & MICA WINDOW FACTORS

4 2

. Y

3 3

yol

SOURCE SPREAD DIAMETER FACTORS

MOUNTING | 1"s.s.0isH | 14" s.s.0184 | "aLaSS(FLATI | 138" MILLIPORE | 1§ FILTER
L. | EFFECTIVE AREAT™ 4.5 cm? 10 cm3 5.0 cm? 9.6 Cm# 13 cmi

L — ]

SRS b

P

SHELF §

SHELF 2

SHELF 3

BACK~SCATTER FACTORS

-BHELF 1

SHELF 2
SHELF 3
) 2 : .

e : R : SELF ABSORBTION=-SCATTER FACTOR

5 B MU SOr A R

TN AL VO Uy WA g
RS-, Pyl »}I&,

2Lt

IR
2

B

Py

°| 4

& R
ol

e

' 0.2

0 2 ) 8 . 10 Iz 4. 18 18 .20 22
' mg/cm?2 ' : ' S

PR o ¢/m (VOLUME FACT'OR)» SRETYR |
CALCULATION PROGE DR {22 0 S S)bs IS S A RArMWITiora) - ot
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Hw —8258-APr

- 17—
ISOTOPE ManganeseS()
METHOD Maneancsc Dioxide vieLo 31.7 me=100%
56 (As MnQOy)
2.58 hr. M M, = 0.010 Fair ®
B3 SO% 55 300/3\;9;200@,65
2.81 104 = 7 ’ SHELF | AIR & MICA WINDOW FACTORS
!
7, Q 2.06 ! 0,96
1.77 2 0.94
7

STABLE FeS6 % 30822 3 (.93

SOURCE SPREAD DIAMETER FACTORS

MOUNTING | 1"s.5.01SH | 14°5.5.01SH _| I"GLASS(FLAT) | 138" MILLIPORE 14 FILTER
EFFECTIVE AREA 4.5 ¢m? 10 cm? 50 cm2 T 96 Cm2 13 cmz2
SHELF 1 0.G¢a 0.59 0.81 0.66 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 L 1,41 1,41 1. 25 1.16 1.08 '
SHELF 2 1.39 1.39 1.20 1.1 1,05
SHELF 3 1.35 1.35 1,18 1.10 1. 05
1.2
SELF ABSORBTION-SCATTER FACTOR
1.0 = —
=
0.8
A
Ao
0.6
0.4
o.zo 2 4 6 [ i0 12 19 I6 I8 20 22
mg/cm2
¢
CALCULATION PROCEDURE: /m, {VOLUME FAGTOR) =4S

Remarks: 2 =

00085b3

A _ 1

,ux

(1-e~ M%)
AO

(Geo)l 2.2 X 1I0°)(S.S)bs)(S.S.AX A+MW.)Yield)

Junit



ffw—i§R5 s cr

._ig/
ISOTOPE Iron
METHOD Ether Extraction vieLp 28.6 mg =100 %
{ As Fez03)
46.3 d Fe59 M 0,085 Hair*
- p-o.257 _
o460\ 25%\ ~ 50% SHELF | AIR 8 MICA WINDOW FACTORS
~ 50%
! 0.74
Y, .
1.30 2 0.63
3 0.55
STABLE CoS9
SOURCE SPREAD DIAMETER FACTORS T
MOUNTING _{ 1" S5.5.DISH _| 1-;-" 5.5.01SH _| I"GLASS(FLAT) Lt.:se" ,ml_uponz__l'{' FILTER
EFFECTIVE AREA 4.5 cm? 10 cm?2 50 cm? ~96 cm? 13 Cm2
SHELF {4 0.91 0,53 0,80 0,64 0,53
SHELF 2 0.99 0.75 0.86 0.76 0.69
SHELF 3 1, 05 0. 89 0,92 0,85 0,80
BACK-SCATTER FACTORS ’
SHELF L 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
SELF ABSORBTION~SCATTER FACTOR
1.0
[
0.8 et
A i
Ao =
0.6 [t~ — N
0.4
0.2 L
0 2 4 6 8 10 12 14 16 18 20 22
' mg/cm?
C/m (VOLUME FACTOR)
CALCULATION PROCEDURE: o, A0 =i
oo 22x FS5) s S AN AMWATe@ ot
Remarks: ~ = -]-'— (l-e-H4 %) ’
Ao ‘ ﬂx

0008564
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= ISOTOPE Cobalt .

& ; 1kinitTi T =
§ METHOD™ Potassium Cobaltinitrite VIELD 80.2 mg 100%

% \
g “ 10.7m. Co Far® 0,088 “Fair®_0,06_
24 5.2y Co®0f \T. 0059
s g; '%%é SHELF | AIR B MICA WINOOW FACTORS
258 13§ 032 . | 0.73 (77)

. _ 0.28%
] 10 - 4% Yt - 2 0.62
- ] ‘ ‘ § ral3? 3 0.52 .
‘ STABLE Ni 60 '
SOURCE SPREAD DIAMETER FACTORS
MOUNTING _L i"S.S. DISH | llz" §.5.0ISH |"sLAss(FLAn__1.3a"MlLuPoas__ll; FILTER
EFFECTIVE AREA a5 cm2 T ‘o cm? 5.0 c™? 9.6 Cm2 13 cm?2
SHELF 0,90 0.53 ‘ 0, 81 0,66 0,56
SHELF 2 0.98 . 0.75 0.88 0.79 0,73
SHELF 3 1,04 0.89 0,93 0,87 0,83
. BACK—SCATTER FACTORS g
SHELF 1 1,35 1,35 1,18 1. 14 1,11
SHELF 2 1.33 1.33 1,14 o9 - 107
SHELF 3 1.30 1,30 1.13 1.09 1.07
12 ‘
T T SELF ABSORBTION-SCATTER FACTC
11 ! ! § i ‘1 % * T
|
1.0 11 un 1
T, ] ! {
i H = 5 : ‘
{
08 T L] T s :
| == == %
Ao o
" T 1 l ; +J
g 0.8 P . =
3 | I
.;..-'.‘4‘,‘: 0.4
0.2 ‘
Q 2 4 [ g 10 12 14 I6 18 20
mg/cm? ‘
¢/m (VOLUME _FACTOR)
CALCULATION PROCEDURE: =
(Geo) 2.2 x ICP)S.S){bs NS S.AN A+ MW.)(Yield)
Remarks: A - L (1-e~H *) ‘
Ao #x .

#Additional Method

Gamma Spectrometer

0008565
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- 20~
ISOTOPE Copp(:r(’4
MeTHOD Cuprous Thiocyanate vieLo 38.2 mp. = 100%
(As Cu SCN)
12.8 hr, Cu(’4 Haz _0.032  Huir=_
0.57
I’ ' SHELF | AIR & MICA WINDOW FACTORS
;"2.1 STAGLE 2, © ' 0. 89
K L7 1035 2 0. 84 :
— 217 to .
At sTagLE NiS% -3 0.79
SOURCE SPREAD DIAMETER FACTORS
MOUNTING | 1"S.S.DISH | :— S.S.0ISH _| I"GLASS(FLATI [ 138" MILLIPORE _}%“ FILTER
EFFECTIVE AREA| 4.5 Cm2 210 ¢m? 5.0 cm? 96 cm2 T 213 cm2
SHELF 1 0.93 0.55 0.81 0,66 0.56
SHELF 2 1. 01 0.78 0,88 0.79 0.73
SHELF_ 3 | 1,07 0.92 0.93 0.87 0.83
BACK~SCATTER FACTORS
SHELF 1 1. 45 1.45 1.22 1.19 1.11
SHELF 2 1,43 1,43 1.17 1.13 1. 07
SHELF 3 1. 309 1.39 1.16 1.12 1. 07
12
| - seLF ABSORBTION-SCATTER FACTOR
| ——— . - |
1.0 P — =
N e
0.8 St
A =1 d
Ao
0.6
0.4
0.20 2 4 6 8 10 12 14 16 18 20 22
mg/cm?2
c
CALCULATION PROCEDURE: /m (VOLUME _FACTOR) =*unit

(Geo)( 2.2 X10°)(S.S)bs NS S.AN A+MW.)(Yield)

Form: Electroplated Cu on 2.27 cm. 2 st. Stl.
Remarks: Upper curve lst shelf -
Lower curve 2nd shelf

000856t
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—2l- . Hw-18R56 AP
ISOTOPE  Zinc?3

METHOD* Zinc Sulfide vieLns  29.8 mp = 100%
(As ZnS)

250 d. Far= _0.088 =

72,65 . '
ﬁ*“‘ 3% i
0.32 SHELF | AIR 8 MICA WINOOW FACTORS
45% ! ‘ 0,73,
—F EC ' 2 0.62 o

o,
112 SZ %o 3. 0.52

i

‘s .'
SQURCE SPREAD DOIAMETER FACTORS

MOUNTING | 1"ss.oisH | 14 s.s.01sH __»”cLAss(FLAT)_Jrn.aa“MILLIPORE |14 FiLTER
EFFECTIVE AREA 45 cm2z T ‘10 em2 50 cmz - 96 cm2 T “i1acme
SHELF 1 0,90 0,53 0,81 0, 66 0,56
SHELF 2 0.98 0.75 0.88 0.79 0.73
SHELF 3 1.04 0.89 0.93 0.87 ' 0.83
BACK~-SCATTER FACTORS
SHELF 1 1.35 1.35 1.18 1.14 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
h2
SELF ABSORBTION~-SCATTER FACTOR
1.0
0.8 <
A
Ag — ~
0.6 ——
0.4
°'2o 2 4 § 8 10 F] 4 13 T 20 22
mg/cm2 - S
. .
CALCULATION PROCEDURE: /m (VOLUME _FACTOR) =H#%nit

(Geo)(2.2XI0°XS.S)bs.)(S.S.A X A+MW.)Yigld)
65 )

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

* Additional Method
Gamma Spectrometer

6008561
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Huw 555 AP

-~
ISOTOPE Arsenic’®
ME THOD Arsenic_Sulfide yieLp 32.8 mg. =100%
' (As As2S3)
26.8 hr, As?6 Har® 0.007  Hqair=
2 Ve Vo
2.:3'0/ on \ oot 2 = 406 SHELF | AIR & MICA WINOOW FACTORS
A ° Ty 0,98
3.5 ~ 2
54% 2 j é 21 2 0.96
3 Yo 56 3 | 0.95

STABLE Se’6

SOURCE SPREAD DIAMETER FACTORS

MOUNTING _| 1"S.Ss.DISH | li §.S. DISH I"GLASS(FLAT) 138" MILLIPORE | I-z- FILTER
EFFECTIVE AREA 4.5 cm? 210 ¢cm2 5.0 cm2 96 cm2 13 cm2
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
.2
SELF ABSORBTION-SCATTER FACTOR
1.0 T
0.8
A
Ao
0.6
0.4
0'20 2 9 6 8 10 12 14 16 18 20 22
mg/cm2 ‘
¢/m (VOLUME FACTOR)
CALCULATION PROCEDURE: MG,
(Geoll 22X I0°(S.S)bs )G.S.A N ArMWITiald) it
Remarks: £ = L (l-e”4%)
Ao M X




HWw (X5 8§ ATT

— QB —
1ISQTOPE Strontium89.
. . . 33.7
MeTHop  Fuming Nitric Acid vieLp 44.2 mg = 100%
(As SrC204)
54d. Sro? Pz _0.0072 My
ﬁ— SHELF | AIR 8 MICA WINODQOW FACTORC
1.48 1o 0.97
2 0,96
anl 3 0.95
')-\ -
STABLE Y82 -
SQURCE SPREAD DIAMETER FACTORS
MOUNTING _|_ 1"S.8.DISH _| s-i s.5.01sH _| !’ GLASS(FLAT) l38"MILLIPORE_ l- FILTER
EFFECTIVE AREA 45 ¢cm2 T 10 ¢cm? 5.0 cm? 9.6 Cm=? 213 cma
SHELF 1. _0.99 0,59 0.81 0,66 0,56
3 SHELF 2 1,08 0.84 0.88 0.79 0.73
%4 SHELF 3 1.14 0.99 0.93 0.87 0,83
5 BACK-SCATTER FACTORS 4
ol SHELF 1 1. 44 1,44 1.26 117 i.0o8
SHELF 2 1,42 1,42 1.21 1.1 1.05 |
SHELF 3 1,38 1,38 1.18 1.10 1. 05 J
) )2 :
- SELF ABSORBTION-SCATTER FACTOR |
: ‘ ‘
: : 1.0 ;
X ' o £ e o :
0.8
A
& Ao :
'*t 0.6 )
&
i ‘
:% o.zzo K A8 A 4 G 8 20~ 3
g L ~ E 5 3 X '
";i Gy qL ug 5o $SU m_g;/cgéz e ZU A ‘ é,‘/ Z
Sl . {(VOULUME_FACTOR) c/
5 CALCULATION PROCEDURE: o =*%uni:
i oimall Y M (Geoll 22 XI0°NSSXbs NS S.ANA*MWIYield)
j Remartks: £ = L. (l-e- 4X)
R 'A.Q ﬂx

)l',
Y

#
3

o4
1

<
ar
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ISOTOPE Strontium

_QIT/_,

90

RTINS

METHOD Fuming Nitric Acid

768"

" 323.7

vierp 44.2 mg.= 100%

Lz so0 e Fand anils

(As SrC04)

. 50 .
#s 3 oyl traues -4{/.7/

-

19.9 yr. _Sr90 Ha=0.034  Hpjec
SHELF | AIR & MICA WINDOW FACTORS
' 0. 88 4 46
2 0.83 .59
3 0.78 0. 3¢/
\ .
SOURCE SPREAD DIAMETER FACTORS
MOUNTING | 1"S.5.0ISH | 14" S.5.01SH | I"GLASS (FLAT) | 138" MILLIPORE |12 FiLTER
EFFECTIVE AREA 45 cm: T 210 ¢m2 50 cmz | 96 ¢m2 | ‘13 cm?
SHELF 1 0,34 o 0,55 Q.81 0,66 0.56‘
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 1.45 vy 1.45 ‘1,22 1.19 1.11°
SHELF 2 1.43 .02 1.43 1.17 1.13 1,07
SHELF 3 1.39 ,38 1.39 1.16 1.12 1,07
1.2 - ;
SELF ABSORBTION—-SCATTER FACTOR
T
1.0 .
0.8 = "
A ~ ]
Ao
0.6
0.4 li—
0.2 - :
2 4 6 8 - 10 12 14 1618 20 22
mg/cm2 .
"C/m (VOLUME _FACTOR) -
CALCULATION PROCEDURE: T, =*%uni
(Gep)(2.2x OIS S)bs JES. AN ArMWI(Yield) Yoot
A ] < T X
Y ~ .
Remarks;é = _1_.. (l;e"‘f'g‘) rti Crtw ~ 41133‘15; *2 .
Ao 4 x Lt 2fHfsy kua sttes
o
/

0008510
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\SOTOPE  Strontium’O - Yttrium? 0

vyieLp 44.2 mg. = 100%
(AS Sr CZ 04 )

90 Pz 0,019 " Mz

METHOD Tuming Nitric Acid

19.9 vr. Sr

A~ Yo.53
T0 , SHELF | AIR 8 MICA WINDOW FACTORS
0.61 :
. . ] 0. 94‘ (v q [) )
62 hr. Y 90 — —
A- 22 2 0.90 " 4z
STABLE\ zr 90 3 0.87 7/, %)
. "[ T ( '85/
el

SOURCE SPREAD DIAMETER FACTORS

MOUNTING | 1"S.5.01SH | 14 5.5.01SH | 1"GLASS(FLAT) 138" MILLIPORE | 1% FILTER
EFFECTIVE AREA | 4.5 cm2 T “10 cm? 5.0 ¢cm? 9.6 cm2 i3 ¢cma2
SHELF 1 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.
L7 BACK-SCATTER FACTORS -
SHELF 1 1.43 1.43 1.24 1,17 . 1.09
SHELF 2 1,41 141 | 1.19 1,11 1,06
SHELF 3 ©1.37 - 1.37 1,17 1.11 1,06
)2 LAl
- SELF ABSORBTION—-SCATTER FACTOR
1.0
T
0.8 -~ —~e
A T —y——
Ao
0.6
0.4
0.2 Comt .
10 20 30 40 mglcm®® 70 80 90 100
Cc \V, ) N
/m (VOLUME FACTOR) =K%t

CALCULATION PROCEDURE e s 2 X I0)(S S )b S 5.A ) A+ MW Yield)

Remarks: 51'90 - Y90 in river water salts on 1" dish - lst shelf .

7y ,'/

. .
Laorr o,

Y, A " T
—egal T

0008511



RV Huw-|§ASE-APP 5377

ISOTOPE Yﬁfmﬂﬁo
'Z-Y-ﬁllruﬁ
) METHOD Yttrium Fluoride YiELD S58-8-m'y = 100%
o | e ey
TR 62 hr. Y90 HFa = __0.0038 Hyjp s
SHELF | AIR & MICA WINDOW FACTORS
7 I 0.99 . °
3,077’ 2 0.98 - s
3 0.97
STABLE Z¢20
SOURCE SPREAD DOIAMETER FACTORS
MOUNTING _| 1" 5.S.DISH __l{'&s.msu _J"GLAss(FLATL_st'Manpons__l{'HLTER
EFFECTIVE AREA 4.5 cm? 10 cm? 5.0 cm# 9.6 cm2 13¢cm2
SHELF L 1.02 0.61. 0.81 0.66 0,56
SHELF 2 1.1 0.87 088 Q79 073
SHELF 3 1.17 1.02 0.93 0.87 0.83
BACK-SCATTER FACTCORS
SHELF 1 1.40 ' 1.40. 1.26 N\ 1.14 1. 06
SHELF 2 1.38 1.38 1.21 A 1.09 1,04
SHELF 3 1.34 1.34 1.18 1.09 1.04
- 1.2 . ‘
@ SELF ABSORBTION-SCATTER FACTOR
1.0 o=
0.8 v
A
Ao
0.6
9 00
£
4
0.2

Q 2 4 6 8 10 12 14 16 18 20 22
mg/cm?2 : )
¢/m (VOLUME FACTOR) .
(2.2x10°)(S.S)bs)(S.S. AN ArMWIYield)

e e

.,,._,,.,
PIRETY IS

T
I

K c/ur)if

CALCULATION PROCEDURE:
~ (Geo.

e igri g -

AY

ey
.

Remarks: =2 = = .(lee'/‘?‘_)
Ao ux - ‘ .

PR o‘:-.i?:_g;_"ﬁ_""_:_

Ay . .

0008512
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_27- Hw-(Sa258-APF
ISOTOPE  Yttriuml

T 34:‘)‘)'&&‘7 )
METHOO Yttrium Fluoride YIELD 50+-8—rgy = 100% T
- B
v s8.51t1 0 day Mz 0.0067  Hapc
SHELF | AIR 8 MICA WINDOW FACTORS
{ 0,98
2 0.96
3 0.95
STABLE Zr9! -
SOURCE SPREAD DIAMETER FACTORS °
MOUNTING _| 1"5.5.DISH | l-;-" 3.5.01SH _| I"GLASS(FLAT) | 138" MILLIPORE | l{' FILTER
EFFECTIVE AREA 45 cm2 T ‘10 cm? 5.0 cma? 96 cm2 | “13cm?2
SHELF 1 1. 07 0. .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, 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
2
SELF ABSORBTION-SCATTER FACTOR®
1.0
0.8
Ja
Ao
0.6
0.4
o‘20 -2 4 6 8 10 12 14 i6 18 20 22
mg/ecm? _ .
C/m (VOLUME FACTOR) Gy
CALCULATION PROCEDURE: m =M%,
(Geo)( 2.2 X 10°1S.S)bs )(S.S.A X ArMWYieid) Ut
Remarks: -ﬁ = L (l-e~ “%)

o) “x

0008513
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~27- ' T Hw-BaSS-AFF
1SOTOPE  Zirconium?3 - Niobium?3

METHOO Spike - Dircect Plate YIELD
65 d 295 PAI:..O__.___' 15 Fate®
B-0.84 =0.371 (99%) A - ‘
' -~ % ' 74 Q.72 ‘ ' SHELF | AIR 8 MICA WINDQW FACTORS .
' ! 0.58 -
354 Np38 7 2 0.230 f —} . Y —
% T A 0.160 2 .4 ;
® STABLE Mo2% 7 0.748 3 . 0.37
X SOURCE SPREAD DIAMETER FACTORS
MOUNTING _|_ 1"5.8.DISH | |J- $.8.0ISH N GLASS(FLAT] | 138" MILLIPORE ] l; FILTER
5% EFFECTIVE AREA 4.5 ¢cm2 IO cmi 80 C 9.6 cme 13 cm2
3 | SHELF 1 0,89 952 | 0.80 Q.64 _0.53.
SHELF 2 | 0,97 Q.73 Q.86 0,76 0,69 |
SHELF 3 1. 02 0.87 0.92 | 0.85 0.80. |
3 BACK-SCATTER FACTORS _
-3 SHELF 1,390 1.30 1.16 ( 112 1,08
3 SHELF 2 I. 29 1.29 1,12 ' 1.08 1.06
'g SHELF 3 [ 1,27 1,27 111 - 1,07 1. 05
12
14 ‘ —| SELF ABSORBTION-SCATTER FACTOR
& -
-4 10
3
o
-:;: 3
R 0.8 T
& A :
g Ao = — -
R 0.8 . i
3 Joicdr
kit — !
i 0.4 R
"‘:;:!
‘? '
E
";? 023 2 4 e 8 10 iz 4 18 18 20 a2z
’fz- mg/em2 : Lo
3 CALCULATION PROCEDURE: */m (VOLUME FACTOR) ESLonis.
& " (Geal 22X IS S)as JSS A A+MW)(Yle!d) “‘"’
] A 1 - Ux
: R kst £ = = (l-e" ¥
emarks 2o = (1. )

0008515




~30- . Hw—=18258-4 P

ISOTOPE__ Niobium?° |
METHROD Nigbic Oxide vigtp 28.6 mg = 100%
. (As szOs)
NbI3 ™M oone 0.231 a2 0.27 _ Haje®
35 2223 1 0 : -
ﬁ— SHELF ) AIR 8 MICA WINDOW FACTORS
0.160 . | ' 0.38 )
0.748 2 0,23
3 |. 0.14
STABLE M35 '
SOURCE SPREAD DIAMETER FACTORS.
MOUNTING | 1"s.s.0isH | 14's.5.018H Li"aLassiraty] 138" MILLIPORE | I FILTER
EFFECTIVE AREA 45 cm2 T ‘10 ecmi? socm2 T - 96 cmi 13 cm?
SHELF 1 0.86 0.50 0,78 0.61 - | 0,50
SHELF 2 0,94 0.71 0.84 0.72 0.65
SHELF 3 0, 99 0, 84 0,90 0.82 0.77
BACK~SCATTER FACTORS ’
SHELF 1 1, 23 1,23 1.12 1.07 - 1.06 -
SHELF 2 1..22 .22 | 1.09 1,05 1, 04
SHELF 3 - 1.20 1.20 1.09 1.04 1,04
r.2 NN ERERR
™ SELF ABSORBTION=~SCATTER FACTOR
1.0
N
0.8
A ! T
Ag =
0.8 .
L
o v
0.4 fT
6.2 ’
o 2 n 8 ] 10 12 14 ] 18 20 22
mg/em2 .
. ¢ e
CALCULATION PROCEDURE! /m (VOLUME FACTOR) 2 %nit

(Geo){ 2.2 X 10°1S.S){bs. NS, S. AN A+ MW. ) Yialg)

0008574
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=3/ - - Hw-SASEATE
ISOTOPE Ruthenium 103 " v
METHOD Distillation YIELD 100?70 = 28.0 mgp,
{As RuO, standardized)
40 d Rulfd Fa® 0.195 Faies ___ ;
ﬁ— -
0.695 \o0.2 a
70.498 7 .6l ‘ t 0.50
103 gim 0.0529 2 | 0.35
{ 3 70.039 3 0.25

STABLE Rh 103
SOURCE SPREAD DIAMETER FACTORS

MOUNTING | 1”5.5.01SH | 14 S.5.01SH _| I"GLASS(FLAT)_| 138" MILLIPORE | !4 FILTER
EFFECTIVE AREA 4.5 cm2 10 cm? 5.0 cm2 9.6 cm?2 - “13 ¢cme2
SHELF 1 0.87 0.51 - 0.78 0.6l 0.50
sweLr 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 1.11 1. 06 1.05 .
SHELF _ 3 1.23 1,23 1,10 1.05 1 1,04
1.2
! . SELF ABSORBTION-SCATTER FACTOR
1.0 —
k\x
0.8 R
EE ™
Ao ' 3
0.6 ]
\\
0.4 ™
N
1 N
0.2 N
o 2 4 -6 8 10 12 149 16 18 20 22
. mg/cm?2 :
¢/m (VOLUME FACTOR) .
CALCULATION PROCEDURE: m =*uni
' (Geo) 22 X IC7)(SS)(bs)S.S AN ArMWNYiewd - Ui
ey S T
% Additional Methods Mounting Yield
Reduction : 1" SSdish 100% = 20 mg.
Carrier-free(CCly) 1"s Sdish ~  100%

%% Remarks: Rul03 as RuO(CH), on std. 1" dishes (4.5 CM?) on shelf ane.’

0008577
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{ISOTOPRE Molv'&)dcnum()() ‘

METHOD Q- teunrtoinoxime vierp 30.0mo = 100%
(As MoGsy)

M Pas__  Pairs
0-%00 SHELF | AJR 8 MICA WINDOW FACTORS
(3%
. ! 0.9%06
i 2 0.91
Tc99m,5h, 5 3 0.040 i a
20.142 20140 30,180 0.58

Te3® 2.1x105 yr :
SOURCE SPREAD DIAMETER FACTORS

MOUNTING 1" 5.5. DISH a{' S.5.01SH _| 1"GLASSI{FLAT) | 138" MILLIPORE _l{' FILTER
EFFECTIVE AREA | 4.5 ¢cm2 | ‘1o cm? T 5.0 cmz 9.6 cm2 | I3 cm2
SHELF 1 . 0.97 0.57 Q.51 0.65 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 1.44 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 L
\
N

0.8 -
A
Ao

0.6 —

0.4 I

o.zo 2 4 6 a 10 12 4 16 I8 20 22

mg/cm? '
c

CALCULATION PROCEDURE: /m (VOLUME FACTOR) =H%nit

(Geo)(2.2x10°)(S.S)(bs.)S.S. AN A+MW.)(Yield)

Remarks: Md 63 on 1" dishes

0008518
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{ ~33- Hw— 5253 A PP

ISOTOPE  Rhodiuwnl?3

ME THOD YIELD

@ RL1O3 57 m . Paz _ Haie_ ¢

SHELF | AIR 8 MICA WINDOW FACTORS

IT e~ .04 (399%)

rn'%3 stasLe
SOURCE SPREAD DIAMETER FACTORS

MOUNTING | 1”"S.S.0ISH | 15'S.5.01SH | 1"GLASS(FLATI| 138" MILLIPORE | I} FILTER
EFFECTIVE AREA 4.5 cm?d I0 ¢m? B 5.0 ¢m2 96 Cmze - 13 ¢m?2

SHELF 1

SHELF 2

SHELF 3

BACK-SCATTER FACTORS

SHELF 1 4

SHELF 2 §

SHELF 3

1.2
' L SELF ABSORBTION~SCATTER FACTOR

hi 1.0
< 0.8
3 Ao
0.6
& 0.4
3 0.2 i
) [0} 2 4 [ 8 10 12 14 i6 18 20 22
: mg/ecm2
3 C/m (VOLUME FACTOR)
3 CALCULATION PROCEDURE: m =Funi
& . (GeoXl 22X I0°)S S)(bs)SSANA-MWIvied) !
¥ '
T

%
~

..\ai
%
)
¢
3
33
o

LT

0008519
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~34- Hw-1§x S §~AF
ISOTOPE Rhodiuml06 (Ruthenium!90)
METHOD*  Distillation viELd 28.0 mp = 100%
'v Ru'Ub (As RuQj standardized)
30, 1.‘\1‘.10{) 004 /‘LM: 0.002 F'Air: ‘
<N\ V7L 2.2
\\.,‘\;“’_." ne, \ 12% 3% |55 SWELF | AIR 8 MiCA WINOOW FACTORS
./” \\.' - l.ia ' 1 0. 99
o ﬁ; ‘ ‘? ; é S 0.513 4 0.99
53 )
68% B ¢ 3 0.99
STABLE- Pq!06
SOURCE SPREAD DIAMETER FACTORS
MOUNTING  _|_ 1"S8.8.0I1SH _| ;— $.8.DISH | I"GLASS(FLAT) 138" MILLIPORE x- FILTER
EFFECTIVE AREA 4.5 cm? 210 cm? 5.0 cm? 9.6 cm2 %13 cm?
SHELF 1 0.98 0.59 0.8l 0.66 0.56
SHELF 2 1. 07 0.54 0.88 1 0.79 0.73
SHELF 3 1.13 0.99 0.93 0.87 0.83
BACK-SCATTER FACTORS
SHELF 1.33. 1.33 1. 26 1.12 1.08 )
SHELF 2 1.31 1,31 1.21 ° 1.08 1,05
SHELF 3 1.28 1.28 1,18 1.07 1.05
1.2
SELF ABSORBTION-SCATTER FACTOR
L
1.0 = O L !
i
|
0.8 —
A
Ao [
0.6
0.4
0.2 L. ~ I
) 2 4 3 8 10 12 14 16 18 20 22
mg/cm2 .
- ¢/m (VOLUME FACTOR) c
CALCULATION PROCEDURE: R =1,
(GeoN 22X NS S (s JSS AN AMWIYiewd) !
Remarks: — = L (1-e” H“xy
Ay ux
% Additional Methods Mounting Yield
Reduction 1" § S dish 100% = 20 mg.
Carrier-free(CCly) 1" 5 S dish " 100%

0008580
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fu-I1§ 258 ~ATT

,.33/, ‘
ISQTOPE Antimonyi2?
METHOD Auntiimony Sulfide vieLo 27.9 mo = 100%
a 125 M= 0.15 Fair =
2. 7 VI, Sh Al . Alr
£~ \A~ N\F_0.128 (33%) . .
0.616 \0.299 3 . .
18% \ 49% 0.47 SHELF | AIR & MICA WINDOW FACTORS
! 0.58
L125 g 2.
; 0.035 3 0. 40
o}

1
STABLE Tel2S

SOURCE SPREAD DIAMETER FACTORS

MOUNTING | 1"s.5.01sH | 14's.s.01sH | i"6LaSS(FLAT) | 138" MILLIPORE | 1§ FILTER
EFFECTIVE AREA| 4.5 ¢cm? 10 em2 T 50 cm? 96 cm2 13 cm?2
SHELF 1 0.89 0.52 0.79. 0.62 0.51
SHELF 2 | 0.67 0.74 0.35 0.73 0.66
SHELF 3 1.02 0.87 0.%1 0.83 0.82
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 1.05
SHELF 3 1.27 ~1.27 1.11 1,07 1.05
(2
‘_@ SELF ABSORBTION-SCATTER FACTOR
!
10 j=— I
N
0.8 S, —
A -
Ao e M
0.6 R
0.4
0.2
0 2 4 ) 8 10 12 i4 16 18 20 22
mg/cm? _
c , _
CALCULATION PROCEDURE: /m (VOLUME FACTOR) =*Yanit

(Geo)(2.2 x10°)(S.S)(bs)(S.S.AN A+MW.) (Yield)

°

0008581
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-3 - . Hw—[§RAS 5=/t Pr

ISOTOPE Telluriuml!32
METHOD SO2 - Reduction vierg 20,0 mp = 100%
. (As Teo9)
s Tel32 77 hr. #A‘z 0.16 /-LAir:

g

.22 SHELF | AIR & MICA WINDOW FACTORS
{ 0,56
2 0.42
3 0. 31
1
SOURCE SPREAD DIAMETER FACTORS
MOUNTING | 1"S.8.DISH | 14 S.5.0ISH _Ll"GLASS(FLAT}__I.E!B"MILLIPORE__I'E" FILTER
EFFECTIVE AREA™| 4.5 cm? 10 cm?2 5.0 cm2 96 cm? 13 ¢mz
SHELF ¢ 0.88 0,51 0,78 0,61 0.50
SHELF 2 0.96 0.72 0.84 0,72 0.65
SHELF 3 1,01 0.86 0.90 0,82 0.77
BACK~-SCATTER FACTORS
SHELF 1 1.28 1,28 1,15 1,10 1,06
SHELF 2 1,27 1.27 1.12 1.07 1. 04
SHELF 3 . 1. 24 1.24 1.1 1,06 1.04
1.2
® % SELF ABSORBTION-SCATTER FACTOR
10 k-
0.8
A
Ao
0.6 et
T~
0.4 B —
o.zo 2 4 6 8 10 12 4 16 I8 20 22
mg/cm2
c
CALCULATION PROCEDURE: /m (VOLUME FACTOR) =Hunit

(Geo) 2.2 x10°)(S.S)bs)S.S. AN A+MW.Yield) -

0006582
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Huw-15255~1TT

~ 33~
ISOTOPE Cesium!3’
meTHOO® Cesium Silicowolframate YIE'LD. 100 mg = 100% :
. (As Csbbxwlzo‘lzstandard
- 137
3 33y GCs P _0.039 Hair®
Az o5
92 % SHELF | AIR & MICA WINDOW FACTORS
ﬂ.'-. t 0.87 '
. 2 0.81
3 0.75
sTABLE B8a '27 '
SOURCE SPREAD DIAMETER FACTORS
MOUNTING | 1"S.5.DISH | |- S.5.DISH _| I"GLASS(FLAT) l38"M|LLIPORE_ liz" FILTER
EFFECTIVE AREA 4.5 cm? 210 cm? 5.0 cmz2 96 cmz 13 cmz
SHELF 1 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 0,87 0,93 0,37 0,83
BACK-SCATTER FACTORS
SHELE 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 1.12 1, 07
1.2
SELF ABSORBTION~-SCATTER FACTOR .
& T
1.0 1< [~ L
) <
P~
0.8 . =
A ——
AO S -
s .~ 08 =
e Lot 3 S == g~
poy (e e ~1-l e
IorT ’ 0.4 I i
0'20 2 4 6 a 10, 12 14 13 18 20 22
L ag e 2o sz omig/cem2 w0
c
CALCULATION PROCEDURE: /m (VOLUME FACTOR) ____, i‘%nn

(Geo.)(2.2 X 10°)(S.S)(bs.XS.S.AN A+MW)(YxendY

Remarks: Cs!37 as Cesium Silicowolframate on one inch dishes (shelf 1

Yield
.50.7 mg = 100%

- Mounting
1" S S dish

% Additional Method
Chloroplatinic Acid

$ /it )
. . [ |~ é : - ‘/' -
( -t P
'.: o I:\’ [ O ‘f:_ /IJ ,}f % /[V>
- TN
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Hw= 18QASEAL1

21~ |soTope _ Barium!4
METHOO Barium Chromate vieth ' 36.8 mp = 100%
(As BaCrQy4)
12.8 d Bal40 ' | Pars _0.023  Fairi "
|.C6)§%/° \ |O°/ : 30;7/" SHELF | AIR B8 MICA WINDQW FACTORS
40.50 ' 0.92
‘L 2 0.88
S Q.19 : ,
40nr. La'40} 0,03 3 0.84
¥ | SOURCE SPREAD DIAMETER FACTORS
MOUNTING | 1"s.s.oisH | 14°8.5.015H L 1" GLASS(FLAT) 138" MILLIPORE | 'y FILTER
> A EFFECTIVE AREA | 4.5 ¢m? %)0 cm? 5.0 cm? 96 cm2 %3 cme
%' SHELF 1 0.96 0.56 0.81 0.66 0.56
N 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 | 1.19 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
3y 1.2 '
24 3 SELF ABSORBTION-SCATTER FACTOR
1.0 1
0.8 T
s A
Ao
5:“,-:;‘ : 0'6
0.4
=i %25 2 4 3 ] o iz 14 18 18 20 22
1% . mg/em2 .
ey ¢/m (VOLUME FACTOR) '
3 CALCULATION PROCEDURE: A aHC
5 (Ga0)( 2.2 X 10°)(S.S)(bs.I(S.5.A K A*MW.(Yield) it
g
.:;‘-‘%
o

R T R et R
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—Ho-

. 4 v >
140 i~ §aSE - AP/

ISOTORE Dariun1140 Lanthanum
ME THOD Buarium Chromate LD 36.8 my = 100%
{ As Ba CrQy) ‘
12,84 1al40 By = 0.014  Hups
g N 05T
'022 o 307 0.50
60% "O /" ¢ 0.19 SHELF | AIR B MICA WINDOW FACTORS
40n Lgl40 1 0.03 ' o5
NN\ ——30, 4, o,
< [0% \20% 70% 3 2.09 .
T80 3 0.89

STABLE Co!40

0

SOQURCE SPREAD DIAMETER FACTORS
MOUNTING | 1"s.s.01sH | 13 s.s.01s1 1" "GLASS (FLAT) | 138" MILLIPORE | 14 FILTER
EFFECTIVE AREA|™ 4.5 cm?2 20 cmz T 50 cme? 9.6 Cm2 13 cma
SHELF 1 N.98 0,58 0.81 0.66 0.56
SHELF 2 1. 07 0.82 0.38 0.79 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
1.2
| SELF ABSORBTION-SCATTER FACTOR
| [
1.0 {=!
§
| -
0.8 (it
L1
A | lr
Ao
0.6 >
0.4
|
0'20 2 4 8 8 10 12 4 6 18 20 22
mg/cm?2
.
CALCULATION PROCEDURE: /m (VOLUME FACTOR) K<

U x

A

Remarks:
o

0008586
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. ) . L L _
—L//’ ISOTOPE Lanthanuml =0 Hw—~ 825 5-A4T7 :

Lanthanum Fluoride vieLd 24.6 myp = 100% ,
(As .L3203) ) 7

40 L Lal40 Mz _0.008 fre=

METHOO

SHELF | AIR & MICA WINDOW FACTORS
! 0.97

2 0.96
3 0.95

STABLE Cel40

SOURCE SPREAD OIAMETER FACTQORS

MOUNTING | 1"s.s.01SH | 14 5.5.01SH | 1"GLASSIFLAT) 138" MILLIPORE | I} FILTER
EFFECTIVE AREA 4.5 cm? 10 cm? 5.0 cm2 9.6 cm2 T 13 cm2
SHELF 1 1.00 0.59 0.81 0.66 0.56
SHELF 2 1. 0% 0.84 0.88 0.79 0.73
SHELF 3 1.15 0. 99 0.93 0. 87 0.83
BACK~SCATTER FACTORS :
SHELF 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
2
f SELF ABSORBTION-SCATTER FACTOR
1] |
T T T T
1.0 ' T T T
T | T
L
08 |
A
Ao
0.6
0.4
0.2 !
0 2 " 6 ) 10 2 19 6 8 20 22
mg/cm2
c ; .
/m (VOLUME FACTOR) YLV

CALCULATION PRQOCEDURE: - =
B DURE (SN 2.2 ¥ I0°)(S.5 (DS JS.S.A N ArMWITiawd)

0008581




~ Y3 - M lEASE AT

ISQTOPE Rare Earths

METHOD Ceric Fluoride : vieLp 23.4 mg = 100%
G 4 (As Cep0Q3)
zsz d Celd4 Hay= _0.055 My,
£ 0.70 (30%) '
030 0.134 .
144 50% 0.08l SHELF | AIR 8 MICA WINDOW FACTORS
Pr 17.5m 003| .
141 , 1 0.82
ce!¥ 33,1 4d , :
Ao, 442 (67%) 2 0.76
OSBI AND
33% 4 OTHERS 3 { 0.69
STABLE Pri4l )
SOURCE SPREAD DIAMETER FACTORS
MOUNTING _| _ 1"85.S.0ISH l- 5.5.DISH l"GLASS(FLAT] | 1.38" MILLIPORE _ l- FILTER
EFFECTIVE AREA 4a5cmz T %10cmz T 50cme 96 cm? 23 cm2
SHELF 1 0.95 0.56 0.8l 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 g
s e
A et —
N1 Pt
0.8 = it
AL T
Ao ¢
08
o
04
lr
o'20 2 4 6 8 10 12 14 16 18 20 22
mg/cm2
c
CALCULATION PROCEDURE: /m (VOLUME FACTOR) 2 nit

(Geo)( 2.2x105(S.S)(bs NS.S.A )(A+MW)(Y.e;d)

#Remarks: Assume 1/3 Cel4l, 1/3 Cel44, 1/3 prl44

0008588
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. . HWAEASEAPP
ISOTOPE Ceriumlé! ‘

YIELD ' 23.4 mg = 100%

meTHop Cerium Fluoride

. (As Ce203)
Cc141 33.1d [.LM: 0. 045 /-LAir: ’ ¢
0.58I SHELF | AIR B MICA WINDOW FACTORS
33% 3
! 0. 85
2 079
3 0.71
STABLE Pri4! '
SOURCE SPREAD DIAMETER FACTORS
MOUNTING _| 1"S.5.DISH | 1-;- S.S.DISH _| I"GLASS(FLAT) l38"MILL|PORE 3 FILTER
EFFECTIVE AREA | 4.5 cm? 10 cm2 | 5.0 cm2 9.6 ¢m?2 13 cm2
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
1.2 . v
SELF ABSORBTION=-SCATTER FACTOR . j
1.0t
‘ \\\; ]I
——] i
e e N } ;
0.8 | R
A [ |
Ao [
0.6
|
0.4
i
0.2 L A I
5} 2 4 6 8 10 2 4 i6 I8 20 22
mg/cm?2

C/m (VOLUME FACTOR) :
CALCULATION PROCEDURE: m e
(Geo)( 2.2 XIC°|S.S)bs NS S. AN A+MWIYield) Auniy

00065879
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44— : Hw 1§25 §=AFP

ISOTOPE Ceriurnldé

METHOD Cerium Fluoride Y|l-‘:LD 23, 4mna=100%
(As Cez03)
282 4 coldd ‘ Fpz 013 Hair®
8-
SHELF | AIR B8 MICA WINDOW FACTO:
0.300
70% [ 0,62
-2 0.49
o '3 . 0.39
pri44|75m
SOURCE SPREAD DIAMETER FACTCRS
MOUNTING _|_ 1"S.5.DISH _ tlz" S.5.01SH _| 1"GLASS(FLAT) | 138" MILLIPORE _l%" FILTER
EFFECTIVE AREA 4.5 cm? 10 cm?2 ] 5.0 cm? 96 cm2 ] I3 cm2
SHELF 1 0.89 0. 51 0.78 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. 05
1.2 -
: SELF ABSORBTION-SCATTER FACTOR
|
1.0 ;
.0 {d ’
™ =
0.8 N Sy
A —~
Ao T~
0.6 o~ —
' = s
0.4 _ |
0.2
) 2 4 6 ) 10 i2 19 16 18 20
: mg/cm?2
c
/m (VOLUME FACTOR) H%un

CALCULATION PROCEDURE: z
; DURE: (o 22 X175 S)bs NS 5. A X A-MWYield)

Remarks: & = L (-e-u ¥
Ag MHX
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5 pw-1§2SSAPP
F ISOTOPE Cerium144 - Prn’se'odymiuml"“1 ‘ .
¥ MeTHoo Ceric Flouride vierg 23.4mg=100% :
1 @ . ((As Ce Og) '
144 - - :
E 282 4d Ce Faz 0.06  Hajp=__ |
B 8- 20.1070([330:/0) "
* 0.300 .
3 0.081 SHELF | AIR B MICA WINDOW FACTORS
3 0% {20034 :
pri%4 17.5m - —— 0 ! 0,20
2.97 \2.32 2 0.74
<% 3>98% \<1% C Y
& ° ° 3 0.69
, STABLE Nd!44
2 SOURCE SPREAD DIAMETER FACTORS
MOUNTING | 1"s.s.o1sH | 14's.5.0i1sH | 1" GLASS(FLAT) 138" MILLIPORE | 1§ FILTER
> EFFECTIVE AREA 4.5 cme2 T ‘10 ¢cm? 50 cm2 T 9.6 cm? 13 cm2
4 SHELF 1 0,96 0,56 0.80 0.64 0.53
A SHELF 2 1. 04 0.80 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
; - 12 S
f @ T SELF ABSORBTION-SCATTER FACTOR
1o I
|‘.{»H' —] ]
3 0.8 AR RERNE
;% A ™ Ry oo I S Y
o Ao
,;’ 0.6
Froyd
§2
A 0.4
i
;’r!
0'20 2 4 6 8 10 12 14 i6 18 20 22
A mg/cm2 -
¢/m (VOLUME FACTOR) =K/ it

EE)

CALCULATION PROCEDURE:

Remarks: & = 1 (1-e~ 4 X)
Ao ,ux

&

S R "
PR S 5 BRET N UK w S S heeat J s Mgl

———

000859
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(Geo)( 2.2 X I0°1(S.S) (bs NS.S. AN A+MW.)(Yield)
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(

ISOTOPE  Praseodymium %

METHOD Praseodymium - Cerium YIELD Sb. 8 mg =100%
Sep_ara.tion (As NdZ(CZO4)3. 10 HzO)
17.5 m_Pri¥t Ky 2 0.0025  Hy: :

2.97 \ 2.32
>98%\ <! %

FR
0.8l -
SHELF | AIR & MICA WINDOW FACTORS

2.18 _ ) 0.99
0.696 ' 2 | 0.99
3 0.98

STABLE Ndg!4%4
SOURCE SPREAD DIAMETER FACTORS

MOUNTING | 1"S.S.01SH | 14 S.5.015H L mgLass(FLaTI 138" MiLLIPORE | 1] FILTER
EFFECTIVE AREA 4.5 cm? 10 cm2 5.0 cm?2 9.6 cm? 13 cme
SHELF 1 1.03 0.62 0. 81 0.66 0.56
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 '
‘ L] SELF ABSORBTION~SCATTER FACTOR
i |
T T
10 |L
{
T l
-
0.8 . | - o
A [
Ao '
0.6
: T
0.4 {
°‘20 2 4 6 8 10 12 4 ] i8 20 . 22
mg/ecm?

¢/m (VOLUME FACTOR)
(Geol 2.2+ I0°)(S S)bs (SS.AN A MW.I(Yiald)

~

CALCULATION PROCEDURE: 2*%unit

A 1 -
R KS: = B — 1l HX
emarks y el (. e )

0008592
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3
AL
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¥
o~ e
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tev
——~
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—y7 - . RHwosaSs-AFP

{ISOTOPE Promethium147
METHOO Promethium Fluoride ¢ieLp 50.8 mpg = 100%
~ (As Ndp({C,04)3°10 Hz0)
2.6y Pm!47 P _0.158 . M=
SHELF | AIR 8 MICA WINDOW FACTORS
0.223
! 0 57
2 0.42
3] 0.31
1.5x10"y Smi47
SOURCE SPREAD DIAMETER FACTORS
MOUNTING | 1"s.5.015H | 14 s.5.0i1sH | 1"6LASS(FLAT) | 138" MILLIPORE_| |4 FILTER
EFFECTIVE AREA 4.5 cm? 10 cm?2 50 cm2 ] 9.6 cm? 13 cm2
SHELF ) 0.88 0.51 0.78 0.61 0.50
SHELF 2 0.96 0.72 0.84 0.72 0.65
SHELF 3 1.01 0.86 0.90 0.82 . 0.77
BACK-~-SCATTER FACTORS
SHELF 1 1.28 1.28 1.15 1.10 1.08 |
SHELF 2 1,27 1. 27 1.12 1. 07 1. 06
SHELF 3 1.24 1.24 1.11 1.06 1.05
‘12 T L
1 SELF ABSORBTION-SCATTER FACTOR
1.0 ]
N
\\
0.8 = ,
~
A TN \ ‘
Ao \\\
0.6 - Y
|
0.4 ‘ e S
0.2 i il
0 2 Y 3 ) i0 12 14 6 18 20 22 ,
mg/cm2
C/m (VOLUME FACTOR) _uC ¢

Fnit

CALCULATION PR RE.: - =
UL ATION PROCE DR (s 055,51 bS /S.5.A K A+ MWITield)

Remarks: A o L (1-3-’”)()
Ag Mx

0008593



et et

bt

[ORPPI R PrR R VAT W)

N 18255~ A4 PP

-4~ \soTtorE Goldt’8
MeTHOD Ethvl Acctate Extroction y”.fLD. 5 mp = 100%
(As Auv)
2.69d Harz 0.015 Hpjpz_
o
1.37
1% SHELF | AIR & MICA WINDOW FACTORS
] 0.95
2 0.92
3 0.89
STABLE Hg!98
SOURCE SPREAD DIAMETER FACTORS
MOUNTING | 1"S.5.01SH | 15 S.5.01SH _| I"GLASS(FLATI 138" MILLIPORE | 14 FILTER
EFFECTIVE AREA 45cm2 T “iocm2 T 5.0 ¢m? 96 Cma?2 13 cmz2
SHELF 1 0.97 0.57 0,81 0.66 0. 55
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 1.45 - 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 FACTCR.
] ! ! i
T T
1.0 fmhis i b T ’
T e J |
0.8
A
Ao
0.6
0.4
0.2
0 2 4 6 8 10 12 14 16 18 20 22
mg/cm?2
‘ c
CALCULATION PROGEDURE: /m (VOLUME FACTOR) =Hunit

Remarks:

000859y

2
7E"

0

(Geo)(2.2XIC°)H(S.S)(bs NS S.A X A+MW.IYield)
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44 Hw-1§2SS-APP
SOTOPE  Thallinm @Y
METHOO _pile - Direct Dlate YIELD
2.7 11 201 [z 0.0212  Hyip® P
b / arT M. Joco Alr ——7éCﬂ
1.5% / 0765 SHELF | AIR 8 MICA wmoovA\cmns
“ 98.5% | 0.93 299
/ 2 _0.89 (nq3)
J 3 0.85 [ 0.3%)
204 204 v 0.8l 847
H Pb
: 0. 76

5.
SOURCE SPREAD DIAMETER FACTORS, '

MOUNTING | 1"S5.5.01SH | 13 S.5.01SH 1" GLASS(FLAT) | 138" MILLIPORE 15 FILTER A
EFFECTIVE AREA 4.5 cm? 10 em2 | 5.0¢Cm? 96 Cm? I “13 cme
SHELF .71 095 0. 56 0.8l 0,66 0.56
SHELF 2 1. 04 0.80 0.88C 0.79 0.73
SHELF 3 1.09 0.94 0.93 0. 87 0.83
Sokh BAEK-SCATTER FACTORS _ 2.35 .93
SHELF ! 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
— Dk [Tl 37
‘ | SELF ABSORBTION-SCATTER FACTOR
1.0 TH
. l — P r—t— ]
0.8 | *—— T
Pl
A
Ao
0.6
0.4
1 | .
023 2 4 6 8 10 12 14 i6 18 20 22
mg/em2 - -
A , o
CALCULATION PROCEDURE: /m (VOLUME FACTOR) Punit

Remarks: -

shol€ 3
0008595

. 0349

(Geo) 2.2 X 10°)(S.S)bs NS.S. AN A+MW. N Yield)

1 “ux,
LT e




- 5C - . oW YASY - APP

ISOTOPE  Bismuth?!0 (RaE)

METHOD Bismuth Sulfide . yiELp  49.2 mg = 100%
] : | (As Bi,O3)
5 4 RaE_(Bi210) Fuz _0.011  Hajet
e
117

SHELF | AIR & MICA WINDOW FACTORS
1 0. 94
4 2 0,94
139d RaF {Pe210) 3 0.92

SOURCE SPREAD DIAMETER FACTORS

MOUNTING | 1°5.5.01sH | 118.5.018H | 1"GLaSS(FLATI | 130" MiLL1PORE | 1§ FILTER
EFFECTIVE AREA 4.5 cm? 10 cmi 80 cm2 9.8 cm? I ‘13 cm2
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

SHELF 1 1.45 1.45 1.25 1,18 1.09
SHELF 2 1,43 1.43 1.20 1,12 ‘ 1, 06
SHELF 3 | 1,39 1,39 ' 1,18 1.11 1. 05

12

SELF ABSORBTION-SCATTER FACTOR

1.0

0.8
A
Ao

0.6

0‘4

025 2 y s N 10 12 ) 9 6 20 22

mg/cmt S
CALCULATION PROCEDURE: /m, {VOLUME _FACTOR s#%unit

(Gac){2.2% lo‘)(s.s.)(ns,)(as.AJ( A+MW.)Ylsld)

e A 0 L (ae-#x
Remarks: Ao = 7% (1-e )

000859¢




METHOD: Lead Sulfide

0008591

Correction Factor

RADONZ222
Rn&22 3.825d
a 5.49
Po?18 (RaA) 3.0 M
P1L2l4 (RaB) "\6-0 . 26.8 M
Bi 214 (RaC) ’9\-65 19.7 M

2\, (385 iss# S

Radon Disiﬁtegration Rate From
Counting Rate of RaB and RaC

o e} 20 30 40 50 60 70

Time After Separation - Minutes

Hi-|8>x5S—ATP




T o Hw-1§ 258 ~APpP

ISOTOPE Neptuniurn239
METHOO TTA Extraction : : vieLp _Carrier Free
Np* 239 . P‘M= 0,088 F‘Air=
218 65 .44 5% 329 (52%)
4894 79031% (lo%) ] 0.382 SHELF | AIR 8 MICA WINOOW FACTORS
0.334 , :

—{ VEL%_Q32, ! 0.73

S N M B

E ,’ ?‘F 8.049 3 0.52

Pu239 243 x10%y
SOURCE SPREAD DIAMETER FACTORS

MOUNTING | 1"5.5.DISH _P- $.8.0I1SH | I"GLASS(FLAT) | 138" MILLIPORE |_ 1- FILTER
EFFECTIVE AREA 4.5 cm2 10 ¢m2 7] 5.0 cm2 9.6 ¢Cm2 13 cmz
SHELF 1 ‘0.90 0,53 0,81 0,66 0.56
SHELF 2 0,98 0.75 0,88 0.79 0.73
SHELF 3 1,04 0.89 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

L2

% SELF ABSORBTION~SCATTER FACTOR
L
1.0 -
Pl

.8 e
A
Ao 2

0.6 — =1

™ ]
0.4
0.2 |
0 2 4 6 8 10 12 14 3 18 20 22

mg/cm2

€/m (VOLUME FACTOR)

HC
(Goall 22X ICP)S.S)bs )5 ANl AsMWITerr | 7unit

CALCULATION PROCEDURE:

Remarks: 2 = 2 (l-e~ 4%
Ag yx

PN N T



~-53- ] e
ISOTOPE U RANMIUM Hw-1§aS§-AL

ME THOD YIELD

-;iﬂ' f&:’__;____ Pairs_____:

SHELF | AIR 8 MICA WINOOW FACTQORS

SOURCE SPREAD DIAMETER FACTORS o

MOUNTING _| 1"S.S.DISH | 14'S.S.0ISH | 1" GLASS(FLAT) | 138" MILLIPORE | 14 FILTER
EFFECTIVE AREA 45 cmz T ‘10 cm? 50 cm2 | 96 cmz 1 “i13cm?2
SHELF 1
SHELF 2
SHELF 3
BACK-SCATTER FACTORS v
SHELF 1 '
SHELF 2 ‘
SHELF 3
1.2
SELF ABSORBTION~SCATTER FACTOR
1.0
0.8
A
Ao
0.6
0.4
%25 2 4 3 .8 10 12 14 i6 i8 20 22
mg/cm?2 :

[}
CALCULATION PROCEDURE: /m (VOLUME FACTOR) =K nit

- (Geo)(2.2xIC°NS.S)bsHS.S. AN ArMW. ) Yield)

0006599
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e

NOTE: USE SAME TIME

UNITS FOR T12 & T

— L0 -

NOMOGRAM FOR
RADIOACTIVE DECAY DETERMINATION
T

h!

Ti/e
F - DECAY "FACTOR
T2 — HALF LIFE
T - DECAY TIME

Fse”

L ol
>
——

-

<D

20
©

L ]

Oul —— °



o i o b

: ~ef - .
CALOULATTON FACTORS S0 SOUVVHTING OIS AmuTS

3 TS OF 1070 ue/ml FOR GIVEN VCLUIES
(120 M9R UFPLEANT ATULTRD 1l=1=55)

A~ (Em5 PP

SHELP VL,  PREC,
Ionrepi(19) T _2 3 b 3 ) (mafem?)
Gwos ButA Ce7Y 2eds 547 93 1eds 2 o
1, 59 L.22 1}0!& ) 1916 3003 111 0
e SARIHS 0.031 Qo094 022 0.37%% 0.58 LY ' 7;85
AN YTyt l.f;6 LaT 10.9 13.7 9.1 1 7.85
1.5 LeS 10,3 17,7 27.4 1 10.0
CCLIURL 0.0145 0.0k, 04102 074 27 100 7.13
1.45 Lol 10,2 17.4 27 1 7,18
CopPoiehh  Ce28 0.91 2.2 43 7ol 10 5.1
2,8 9,1 22 43 n_ 1 5,1
ARS: LIC=T 0. 0142, 0,043 0.C99 0.167 0257 100 8415
102‘&1* "'-oj 909 16.? 2‘;.7 1 B!l-i
STRSNTIVA 00157 Q.C48 0.112 0.193 0304 iCo - Te9
£"‘(Y?A\L) l. 57 ' LL.B 2‘2 19.‘; %QL *]i 7. Q
HUGanoitm56  0e3 0.43 176 296 bl .10 3.13
3 2,3 17,6 29,6 L5 1 3,13
DARTUH . 0.CLLS 0e04L3 0,099 0165  0.25h - 100 A
TUYPAT, 1,55 Le3 9.9 15,5 25,4 1 Zoli
HOSHLCHUG=32 04003 0.CCTL  0.0202  0.0324  0.059 500 21,95
1.5 Ly 55 10,1 16,7 25.4 1 2,95
0L 0.0(.‘16 00&&9 0.0113 000\193 0003 1000 3.&.8
(TorALY 1,5 Lo 11,3 1943 70 1 1,3
HLFTUNIU =239 0,095 0324 0.E60 1.68 3.C4 25 (o]
2,13 8.1 2.4 11,9 76 By 9
patiO 2 10 o.cal 0.0032  0,0074 = 0.0129  0.0205 150 y A
1.5 1.7 11,1 19,4 20,7 1 7.4
sof? £ 500 o.00L 0.0032  0,C07%  0.0126  0,0198 1500 7e9
1.5L 4,76 1,1 18,9 29,7 1 7.9
90 (.020y :
YN (s0/Y) 0.001 0.,0062  0.0034  0.,0236 00,0364 1500 7.85
: 3.15 9.35 20.9 35.5 545 1 7.85

# lalidply by 0.58 to gut beta plus positron activity density exclusive of IC
##* Divido by 2.0 to got Y90 welusively. Factors givan are for Sr?0 £ YO

L
Lowis
<
<o
o3
T



- o - Hw~ ff}fﬂ - FPF
NOMOGRAM FOR RADIOACTNE DEGAY DETERMINATION A

A s e 08 sssnaa

A - DECAY FAGTOR
B - DECAY TIME + HALF LIFE

. A B A B
0.60 © 020 2.30
0.70 2.20
N
0.63 2.10
0.85 025 2.00
0.60
1.90
083 1.80 A B
070 0.30 = 0.00 —y— @

- 0.50 1.70 ?_: 7.00
3 6.00 p
==

0.45 1.60 £ s00
0.75 0.35 0.03 Fes0
. . . -
0.40 ( .80 F
: E 400
F3.80
0.38 .40 ¥ 3.60
F 340
0.80 0.40 0.10—%
1.30 R
0.30 + 3.20
F—3.00
.20 . —2.90
.25 T ‘g—z.eo
0.85 043 °-‘5"§—z.7o
_.:F-‘
t.d —2.60
0.20 ° I ol :
F2.50
+
F-2.40
0.930~F 03 050 oo 0.20
0.99
O'IQ ) 0‘90
095 . 085
0.88
0.0%
0.80
0.7%
.00 ) 0.60

"y

[
<D
Lo ]
[

[ oy
i



ECAY. SCHEME OF RUTHENIUM-RHO.DIUT‘!I ISOTORPES

RU‘OG - RthG

RUlOG _l yccr .
B~ 0.04 iAev

RhIO6 (30 sec)

AN
\\
| = 2.42 MOST REGENT SCHEME.
I ' DECAY SCHEME NOT |
% | DEFINITELY ESTACLISHED.
—'-'—fg .55 o

:

0.6l

(€]}

P4lC8 (stable)

LY e v - s

REFEZRINCE RIVIZVY MODERM PHYSICS VOL. 25 MNo.2 pp. 489-C3!
RyI0S - pl03 .

Ru'C (42 days)
\ 8,037

£, 0.2 DECAY SCHEME NOT
e DEFINITELY ESTAZLISHED.

\% 0.695 Mevs %050 T4 061 Mev

L

2 3
$7%,00529 $%0039
i 4 Y

Rh!03 (56 min)
(/aoZ\\»\e.=0.04

RAKIO3 (stablo)'
REFERENCE: PHYSICAL REVIEW MAY IS5, 1952 VOL. 86, COPY




, -61- L e § XS A PP
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NOMOGRAM FOR RADIOACTNE DECAY DETERMINATION
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QOctcber 27, 1953

TO: R. S. Analytical Advisory Comnittee
FRCM: L. C. Schwendiman

ARFA OF ONE INCH AND ONE AND OﬁE-EALF INCH
STANDARD COUNTING DISHES

The aétual aresg occﬁpied by a precivitate when spread on a standard coﬁnt-
ing dish is a function of the amount of precipitate, surface tension effects, ﬁnd
drying conditions employed. For these reasons it 1s difficult, if not impossible,
to accurately determine the surface density (mg/cm?) of residue on a counting.
dish. This is particularly true of the presently used "one-inch" counting dish
whigh has a generous radius where the sides meet the bottom. The attgched acale
dravinés 6? the cross section.of the dishes and tables illustrate the degree %o
vhiéh the area is dependent upon the depth of material on the plate if it is '
assumed that the solid material can be ﬁlaced on the dish with no "creeping” up
the walls. A calculation of mg/cm? for preéiéitate of varying weight and specific
gravity was made and these values appear in the tables. From these data it ié
easily seen that significant variation will occur even when surface teﬁsion effects
are ignored.

A series of plates was prepared by transferring precipitated CéCgOh, AgCl,
Al(OH)3, and BaCO3 prepared by precipitating 20 mg of the cation in ea@h instance.
The precipitates were slurried in the uéual manner a;d dried under a lamp. The
diameter of the circle to which the precipitate advanced was measured and the area
calculated. In the case of AgCl and Al(OH)3 this area would have little actual
significance, since upon drying, the precipitate contrgcted and finally fdrmed
small heavy deposits with regions not covered by'Any precipitate. The CaC204 ~
and BaCO3 gave smooth, fairly uniform, symmetrical gources. The average measured
area for these precipitates was 10 cm3 for the 1-1/2" plates and 4.5 cm? for the

one-inch plates. These areas are larger than the tabled values and reflect the

6ol
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extent to which a precipitate may creep into the radius at the bottom of the plate.
@ As pointed out in the first paragraph, however, it is to be expected tﬁat egch '
precipitate will have its own drying characteristics, which in turn will be influ-
enced by acid content, temperature and time of drying. For these reasons it is
advised that in every possible case self absorption measuremeﬁté be made using
the plate size which will be used in the analytical determination of the isotope
inléuestion, and that the same conditions be maintained as will be used in the
determination. It is further recommended that in presenting the self absorpticn
data graphically that, .

1. The abscissa be plotted as weight in mg on the plate which will ﬁe
clearly identified as one-inch dish, 1-1/2 inch dish, or 1-1/2 inch
filter paper, etc., or, | :

2. The abscissa be plotted as mg/cmé, the plate deséription givgn, and
the nominal plate area used to confe:t total weight to.ﬁg/cm2 be

& clearly stated. : |
To insure wniformity in utilizing self absorption data obtained in a manner

different fram that in which it must be applied the following nominal areas will
be used:

For one-inch dishes, 4.5 cm2.

For 1-1/2 inch dishes, 10.0 cm?

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

0 LSt

L. C. Schwendiman - .
Radiochemical Standards

enumerated above.
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COUNTING DISH
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2.24
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0'000 O»wo

oo

0827
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2.54

26.34 702

43.20{1210

0838

3.57

1 800

5285 | 1500

2925

0.860

375

1237

132.2| 3711

232.1

o834

3=6

24.10

286.3| 72.20

477.2

032\S

4.z24 |192.6

47.07

599.%(141.2

©98.0

0926

444 | 2098

62.777

2224-{209.3

1249

0040

0.253

4.59 |424.3

92.44-

1273 | Z77.3

2121

O,cso

0.965

4,71 5424

115,

16277 | 345.
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Ag Cl
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=.02
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CPOES SECT/ON THE oUGH
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