Certification Date: Sept. 4, 1994

Nuclide U-238 U-234 Pu-239 Am-241
Energy (MeV) 4.20 4.77 5.15 5.49
Counting time (sec) 73693

Background count time (sec) 1146265

Detector Efficiency (%) * 21.2+ 0.6

Gross counts 26344 + 162 25687 + 160 26662 + 163 26836 + 164
Gross count rate (cpm) 21.45 1 0.13 20.91 ¢+ 0.13 21.71 £ 0.13 21.85+ 0.13
Background count rate (cpm) 0.0059 + 0.0006 0.0095 i’0.0_007. .0.0215 £ 0.0011 0.1026 + 0.0023
Net std count rate 21.44 £ 0.2590 20.90 + 0.2558 % 21.69 + 0.2606- 21.75 t+ 0.2615
Standard activity (dpm) 101.1 + 3.1 98.6 + 3.0 102.3 + 3.1 102.6 £ 3.2

Uncertainty at 95% level (%)

*Calibrated by NIST-certified standard via attached calibration certificate

3.1% 3.1%

3.1%

3.1%

Total Alpha
3-8 MeV

106877 + 327

87.02 + 0.27
0.2527 + 0.0036
86.77 + 0.5218

409.3 + 11.8

2.9%

=
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U.S. DEPARTMENT OF COMMERCE
National Institute of Standards & Technology
Galthersburg, MD 20899

REPORT OF TEST

for

Florida State University
Tallahassie, Florida

Radionuclide

Source identification

27 alpha-particle counting rate
Overall uncertainty

Relative activity

210P0
234U

'ZSSU . '

ey
Py
241Am
_ Reference time

Measuring instruments

Gaithersburg, MD 20899
March, 1693

210P0, 234U, ZBSU,‘ 238U, 239Pu and 241Am
FSU
3.369 s O

1.8 percent @

0.005 (+ 26 percent)

0.949 (= 1.6 percent)
0.037 (* 4.6 percent)
0.954 (= 1.6 percent) .

‘0.961 (+ 1.6 percent)

1.000 percent @
March 3, 1993

NIST 2ma proportional counter and Si:
surface-barrier detector

"For the Director,l

ke

J.M.R. Hutchinson, Acting Group Leader
Radioactivity Group
Physics Laboratory
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Standard Reference Material 4322B
AIpha-Partche Solutlon Standard
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Radxonuchde . Amencxum-241‘
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Source 1dentiﬁcation SRM 4322B
: RSN AR B SN T
Source description hquxd in NIST borosxhcatc glass
aat ok 5ri: AL 2y d8r vl ampoule D mmigrie. . ae
SR M A, SBIBIUIR QUINALE 0 JBSNT Sul Ye 2n0iiss Bialats”
' Source mass Approximately 52 grams
sty (0. 2IMAN UR.AmG 8ok 2l eRdinto s
1a0:ray JSolution composition Amencxum-241 inl molar nitric acid @
I roq OO iy heat (o
0139 r(} i Reference time 1200 EST September 9,,1991
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Overall uncertainty 0.95 percent
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Measuring instiiment -

This standard reference material was prepared in the Physics Laboratory, Ionizing Radiation Division, Radioactivity
Group, Dale D. Hoppes, Group Leader.
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Gaithersburg, MD William P. Reed, Chief
October, 1991 Standard Reference Materials Program

*Notes on back




NOTES

e, RN P (.-

M Approxrmatcly five mlllrhtcrs of solutlon. Ampoule specrﬁcatlons

X al o 3,‘1 T
body dlameter 16.5 £ 0.5 mm
wall thickness 0.60 = 0.04 mm
barium content less than 2.5 percent
lead .oxide content ~. less than 0.02 percent
other heavy elements trace quantities
Sen MU JOL IO LT L

@ The densrty 1.025 + 0.002 g/mL at 20.8 °C.

- L 'zr.'. e

\-XJ- u e

The overall unccrtamty was formed by taking three times the quadratic combination of
standard dcvratrons of the mean, or assumcd approxrmanons thereof, for the following:

O]

STERH 200 slafgre T W LRI VTR0
a) alpha pamcle emission-rate measurements 0.01 percent
. 2i7b) gravimetric‘measuréments it e noii0,20 percent
c) dead time i 0.10 percent
d) backgroiifid 362 23 1t it sepsislvd 0,01 percent
¢) detection efficiency 0.20 percent
) count-rate-vs-encrgy %xtrapolatnon t0'zero’ energy *0.03 'percent
g) radronuclrdrc impurities ~ 0. 10 percent
= speayan WO yiaisisopy s1evd
® Limits of detection for alpha-pamclc-emrttmg 1mpurmes is 0.1 percent for energies less
than 5 MeV or greatcr “than'5.5 ‘MeV.' ‘3’”*“”5 i 3””“”3 -eluriy ulq
) The limit of3detectron i ém\ e PSPt
, percentage of the gamma-ray-emrssron rate of the 59.9-keV

e . - < ‘ ’ 1 " o A
gamma rays emitted in the decay of ameriGium-241 is5o° ¥/ HRaHBRIL
(51 aﬂ'marsr ‘

. gz g (‘)Llopercent between ll)_gsair;d 1900 ‘ke\'/.

© CRP
N m&t‘.po%ﬁghgi}gg cilmon, 1985, gr&%s?érum sl
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For further information please contact Dr. L.L. Lucas, (301) 975-5546 or J.M. Calhoun, (301)
975-5538.
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* Pational Institute of Standards & Qletbnulngp

Certificate
Standard Reference Material 4330A

This Standard Reference Material (SRM) consists of radioactive plutonium-239 nitrate and nitric acid
dissolved in 5 mL of distilled water. Thé solution is contained in a flame-sealed NIST borosxhcate -glass
ampoule The SRM is mtended for the calibration of alpha-particle counting instruments and for the

..... 4
i i

Radiological Hazard

The SRM ampoule contains’ plutoniumi-239 Wwith a total activity of approximately 210 Bg. Plitonium-239
decays by alpha pamcle emission., None of the alpha particles escape, from.the SRM ampoule. Durmg the
decay process X-rays and gamma rays “with energies from 10'keV (6 1 MeV are also ‘emitted. Most of these
photons escape from the SRM ampoule but their intensities are so small that they do not representa radiation
hazard. Approximate unshielded dose rates at several distances (as of the reference tlme) are gwen m note
[a)*. The SRM should be used only by persons quahﬁed to handle radxoacuve matenal

-

g snt L B R T ARG B SR 4

Chemical Hazard' ~~ "

The SRM ampoule contains nitric acid (HNO;) with a concentration of 3 moles per liter of water. The
solution is corrosivé and represents a health hazard if it comes in contact with eyes or skin. If the ampoule
is to be opened to transfer the solution, the recommended procedure is glven ‘on page 2. The ampoule should
be opened only by persons qualified to handle both radioactive material and strong acid solutjon.

Storage and Handling

The SRM should be stored and used at a temperature between 5 and 65 °C. The solution in an unopened
ampoule should remain stable and homogeneous until at least December 2005.

The ampoule (or any subsequent container) should always be clearly marked as containing radioactive
material. If the ampoule is transported it should be packed, marked, labeled, and shipped in accordance with
the applicable national, international, and carrier regulations. The solution in the ampoule is a dangerous
good (hazardous material) both because of the radioactivity and because of the strong acid.

Preparation
This Standard Reference Material was prepared in the Physics Laboratory, Ionizing Radiation Division,
Radioactivity Group, J.M.R. Hutchifison, Group Leader.. The overall technical direction and physical

measurements leading to certification were provided by L.L. Lucas of the Radioactivity Group.

The support aspects involved in the preparation, certification. and issuance of this SRM were coordinated
through the Standard Reference Materials Program by N.M. Trahey.

Gaithersburg, Maryland 20899 ’ Thomas E. Gills, Chief
January 1996 Standard Reference Materials Program
SRM 43304, page 1 of 6 *Notes and references are on pages 5 and 6.
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Recommended Procedure for Opemng the SRM Ampoule

TR u).
1) If the SRM solution is to be diluted, it is recommended that the diluting solution have a composition
comparable to that of the SRM solution. coy
Fid e T oy e (75“
2) Wear eye protection, gloves, and protectrve clothing and work over a tray wrth absorbent paper in it.
Work in a fume hood.* In;addition to the radioactive materral the solutron contains strong acid and
is corrosive.

rater ! ISR St AR L g
3) Shake the ampoule to wet‘a.ll pt; th_e msrde surface of the ampoule. Retum the ampoule to the ."‘"'j
upnght posulon_ ‘ i“ AR ETE Wil Vil U0 S S 14 TR 1 . «\ SALT o s et

SIS N T { M I

T

. . . -
ENATS (8] "’ﬂ’,,‘f' 30 u,"""“. boarty o } “\' ' J"“ N T

4) Check that all of the liquid has drained out of the neck of the ampoule. If rtecessar:y; gently tap the =

neck to speed the process.
P P eEPEAETE LR S Che v

5) Holdmg the, ampoule uprrght score the narrowest part of the neck with a scrrbe or dramond pencrl
AR LA [Ee '-',» h. :wu REA '.‘cZn?-B h.}'-H 2% ..ﬁ,v LA FAliz. LA ‘”(‘{ e

o ‘F“" v"l‘“ ﬁ"y‘r’;x‘ e T ool -f, 008 Fea 14 Faap s It -.;ys-,.-' K

6) Lrghtly wet the scored linelx Thrs reduces the crack propaganon veiocrty and’ makes for a cleaner’
break AT AT BT il CFN T R G s QMR BN NNIEL e 2V A LI

_v~1~ i l,J'(‘r”"‘“’ ez ,u rt: Y EES rwﬂ' 7wl wal S.,'} Je £ b i e b.‘.; peonin

w-.«.-,‘., ‘\ --.
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7) “Hotd'the ampoule uprlght wrth a paper towel 'y wrper‘ or a support _ug Posrtlon the scored lme away I

STV 4 Sy

from you. Using d paper towel or “Wiper to aP{'ord contammatron snap off the top ‘of the’ ampoule by - v
pressing the narrowest part of the neck away from you whlle pulling the tip of the ampoule towards

KT

you. . Rt
A e POV e IRATD
8) . Transfer the solutron from the ampoule usmg a pycnometcr or 5 ptpet w1th dlspen'ser handle..‘.”s_({‘

“NEVER' PIPE’I’I’E BY MOU’I‘I—I A SB S A

- e my Aeers o Lyt o Gen e fepemiy sy "&-
[ARIUEE PP ORI Y it BLUTEL Mo PR ITTINUGEN > t:r‘-“)-_é[‘” 1 L

9)  Seal any’unused' SRM ‘solutich in “a° flamé-seiled glass ampoule, if possible, to minimize the
evaporation loss.

See also reference {4]*. .

SRM 4330A, page 2 of 6 ) *Notes and references are on pages 5 and 6.
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PROPERTIES OF SRM 4330A
(Certified values are shown in bold type)

Source identification number " | NIST SRM 4330A ~

Physical Properties:

Source description . “Liquid in flame-sealed NIST borosilicate-glass ampoule
-| Ampoule specifications , éodyfbutside diameter - - (165% 0:5) mm
: Wall Thickness ; (0.60 £ 0.04) mm ‘
.Barium content .. .~ = - Lessthan2.5% ... ' ...
Lead-oxide content : Less than 0.02%
' Other heavy elements; Trace quantities
Solution density (10895 + 0.002) gemL=! at 24.9 °C [b]* ™ | & ——
Solution mass ‘ Apprqgc_i:matély 55 g . o
Chemical Properties: . o ’ ; oo i i
Solution composition ' ; Cher_nicél 2 , Concentration || Mass Frac.tionl
! ' Formula ¢ (mol-L71y . vo(geg™H T
| HOl st . 084
; HNO; | 28 T © o 0160,
i L oHCY ) 002 - 0.0007 :. .
: e 1. 339yt o 8x10% v o 2x10%
Radiological Properties: " (: i-:" ! ' CEOTw L
Radionuctide | Ptonium-239 o F
Reference time 1 1200 EST, 4 December 1995 ‘ ‘
\ Massic activity of the solution [c] : 37.90 B'q-;g"l- A - z B

\\ Relative expanded uncertainty (k=2) | 0.72% [d] [é']

Alpha-particle-emitting impurities . None detected [f] - -

Photon-emitting impurities None detected [g]

Half lives used in the decay Plutonium-239: (24119 + 26) a [h]

corrections

Calibration method NIST "0.1n"a deﬁned-solid-adgle counter with scintillation

detector and two 4na liquid-scintillation counting systems

SRM 4330A, page 3 of 6 *Notes and references arc on pages S and 6.
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EVALUATION OF THE UNCERTAINTY OF THE MASSIC ACTIVITY [d]*

Relative Relative Relative
Input Quantity x;, Method Used To Evaluate w(x;), Uncertainty | Scensitivity | Uncertainty
the source of uncertainty ~ the standard uncertainty of x; Of Input Factor, Of Output
S N ” Quantity, |oyfax;|s -| Quantity,
(and individual uncertainty components (A) denotes evaluation by statistical methods w(x;)x;, =) w; (y)y,
wherc appropriate) (B) denotes evaluation by othcr methods (%) -[i] (1] (%) (k]
Massic alpha-particle emission rate, corrected for Standard devnanon of the mean for 10 sets of )
background and decay ' "0.1x"0 measurements and 15 sets of Ana ‘ o .
liquid-scintillation muasuremcnts (A) . 0.05 1.0 - 0.05°
Decay correction for plutonium-239 Standard unccrtainty of the half life (A) 0.11 {m] - | 0.0005 [n] 0.00005
Decay-scheme data Standard unccrtamty of; thc probablhty 3 i , ‘ ‘ :
of decay by alpha-particle emission (A) & 10.001 - 1.0 0.001
Extrapolation of alpha-particle-count-rate-versus- { o TR : :
energy to zero cuergy '- Estimated (B)- s 025 1.0 0.25
Gravimetric measurements Estimated (B) ; : j : 0.10 10 7 0.10
Live-time [p] Estimated (B)°  0.10- 10. 0.10
Alpha-particle detection efficiency of scintillators | Fstimated (B) ., ¢ T 00 10 0.10)
Geometry of "0.1n"a counter’ Estlmated (B)’ P & ERR .0.25 - 041i: 0.10
Alpha-particle-emitting impurities Limit of detection (B) @’ t100.- © | - 0001 0.10
Photon-emitting impurities Limit of detection (B) [q] ; 1007 0.001 0.10 -
Relative Combined Standard Uncertainty of the Output Quantlty, uc(y)/y, (%) ’ ,0.36
Coverage Factor, k ; : X2
i
' 0.72

SRM 4330A, page 4 of 6

Relative Expanded Uncertainty of the Output Quanuty, Uly, (%) ' ,

*Notes and references are on pages 5 and 6.




(a]

[v]
[c]
[d]

[e]

(]

(8]

NOTES

The Sievert is the SI unit for dose equivalent. See reference [1] One uSv is equal to 0.1 mrem.
Distance from Ampoule (cm): : 1 30 100
Approximate Dose Rate (uSv/h): <0.1 - -

The stated uncertainty is two times the standard uncertainty.

‘Massic activity is the preferred name for the quantity activity per unit mass. See reference [1].
; [P . e

The reported value, y, of massic activity (activity per unit mass) at the reference time was not
measured directly but was derived from measurements and calculations of other quantities. This can
be expressed as y' = flx}, X5 X572 x ) where fisa mathemancal function derived from the assumed
model of the measurement process o : . ey T e

C . : i
e [ : . '

- The value, x;, used for each’ input quantity"i' has'a’ standard uncertainty; u(x;); that generates a

corresponding uncertainty in y, u;(y) £ |dy/ax;| +li(x;), called a component of combined standard
uncertamty of y )

SARPE 05 ¥ P MO oo Thunoroger . RV 51 TR A ¢S D

The combined standard uncertainty of y, uy(y), is the positive square root of the sum of the squares
of the components of combined standard uncertainty.

L VIS

Voo T oy
The combined standard uncertamty is multrplred by a coverage factor of k 2 to obtain U, the
expanded uncertainty of y."-7/" ' R L

Since it can be assumed- that' the possrble estimated values of the massic activity'are approximately

normally drstnbuted with” approximaté standard deviation u.(y), the unknown value of the massic

actlvrty is beheved to lie iri the interval y + U with a level of conﬁdence of approxrmately 95 percent
Pt BT B L T I

For further information on the expression of uncertainties, see references (2] and [3] wroer

The value of each standard uncertainty component, and hence the value of the expanded uncertainty
itself, is a best estimate based upon all available information, but is only approximately known. That
is to say, the "uncertainty of the uncertainty” is large and not well known. This is true for

- uncertainties evaluated by’ statistical methaods (e g., the relative standard deviation of the $tandard

deviation of the mean for the massic count rate is approximately 50%) and for uncertainties evaluated
by other methods (which could easily be over estimated or under estimated by substantial amounts).
The unknown value of the expanded uncertainty is believed to lie in the interval U/2 to 2U (i.e., within
a factor of 2 of the estimated value). '

Estimated limits of detection for alpha-particle-emitting impurities are:

004 oes~leg! for energies less than 4.9 MeV and

0.001 ocesleg™ for energies greater than 5.2 MeV.

From mass-spectrometric measurements performed by the supplier, the massic activities of other
detected radionuclides (in Bg ; ! at the reference time) are:

240py;: 0.002; 24Pu: =0.02; 2*?Pu: 20.000003; **!'Am: ~0.0009

From the photon measurements below, we have - 41Am. <0.0006

Estimated hmrts of detection for photon-emitting impurities are:

0.000200 y-s -g for energies between 42.5 and 90 keV,

0.000080 y+s~!-g~! for energres between 102 and 125 keV,

0.000030 y»s~'+g ! for energres between 133 and 1456 keV, and

0.000008 y-s"l-g for energies between 1465 and 3500 keV,

provided that the photons are separated in energy by 4 keV or more from photons emitted in the
decay of plutonium-239.

SRM 4330A, page 5 of 6
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(h]

0]

(k]

[m]

[n]
(p]
{q]

(1]

(2]

(3]

(4]

5]

4:..,of the half life).. The relatrve standard uncertainty of £ is neghgrble s Behe Banddinds ndy

' ’I'he hve tlme is determmed by countmg the pulses from a gated oscrllator gisigTe

The stated uncertainty is the standard uncertainty. See reference [5].

. C oty
Relative standard uncertainty of the input quantity x;.

! (RS

The relative change in the output quantity y divided by the relatxve change in the mput quantltyx
If | dy/ax;| «(x/y) = 1.0, then a 1% change in x; results in a 1% change iny.. If, | dy/ax;| - (x/y),=.0.05,
then a 1% change in x; results in a 0.05% change iny.

TR Ses NN . o 4y i' ThD ,:_'_, B R . . oo -

. Relatlve component of combmed standard uncertamty of output quantity y, rounded to two sngmﬁcant
. figures or less. The relative component. of;,combined standard uncertainty. of y:is given byl u(ly =

| oylax; | -u(x Yy = | oylax;|  (xdy) = u(x; )/\' The numerxcalvalues of u(x;)ix;,. |ay/ar | (x/y), and u;(»)/y,
all dimensionless quantmes, are listed in columns 3, 4, and 5, respectlvely Thus, the value in column

P 5 _is equal to, the value, in column 4 multlphed by the,value in column 3 - The, mput quantities, are

The relative standard uncertainty of A+¢ is determined by the relative standard uncertamty of )\ (l e.,

TN

AR N N shindle o

UL eERGIRoDLLnG »

|ayiex;| (x/)') = I

O migde L fos G eaeveend o H builgnner s o Lt vy feehy s beecigmnn od T

IRy b

-, The, standard uncertamty for each; undetected -impurity. that might; reasonably be expected to.be
present is estlmated to be equal to the estimated limit of detection for that impurity, i.e.;.u(x; )/x
++,100%.; \|ay/ax| ). = {(response per. Bq of 1mpunty)/(response per. Bq of. Pu-239)}+{(Bq, of

1mpur1ty)/(Bq of Pu- 239)} Thus u;(y)/y is the relative change in y if the impurity were present thh
a massic activity equal to the estimated limit of detection. , ...

il e e ereyie e 3 wpt
e WERD UL RMIGETL . 0L L add B0
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- Internatlonal Organxzatlon for Standardlzatlon‘(ISO) IS O Standards Handbook Quantmes and Units,

~1993. Available from the American National Standards Instltute, 11.West 42nd Street, New York,
- NY 10036, U S.A. 1-212-642- 4900 .

Plrgl o os Tl

1 RIS
Internatronal Orgamzatlon for Standardrzatlon (ISO) Gulde to the Expresszon of Uncenamty in

Measurement, 1993. Available from the American National Standards Institute, 11 West 42nd Street,
New York, NY 10036, U.S.A. 1-212-642-4900. (Lxsted under ISO mrseellaneous publications as "ISO
Guide to the Expression 1993".) . :

e

B. N. Taylor and C. E. Kuyatt, Guidelines for Evaluating and Expressing the Uncertainty of NIST
Measurement Results, NIST Technical Note 1297, 1993. Available from the “Superintendent of
Documents, U.S. Government Printing Office, Washington, DC 20407 USA.

National Council on Radiation Protection and Measurements Report No. 58, A Handbook of
Radioactivity Measurements Procedures, Second Edition, 1985. Available from the National Council
on Radiation Protection and Measurements, 7910 Woodmont Avenue, Bethesda, MD 20814 U.S.A.

Evaluated Nuclear Structure Data File (ENSDF), December 1995.

SRM 4330A, page 6 of 6
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PRODUCTS ’ Date Signed

i LABORATORIES

.

ALPHA STANDARD SOLUTION

Radionuchde Pu-242 Customer: TEXAS A&M RESEARCH FOUNDATION
Half Life: (3.76 £ 0.02) x 10”5 years P.O. No.: K002605

Catalog No.: 7242-100N Reference Date: 1 Aug 97 12:00 PST.

Source No.: 572-§ Contained Radioactivity: Pu-242: 98.19 nCi

Contained Radioactivity: Pu-242: 3633 Bq

Description of Solution

a. Mass of solution: 5.63826 g in 5 ml flame sealed ampoule

b. Chemical form: Plutonium nitrate in 4M HNO3

c. Carrier content: None added

d. Density: 1.1296 g/ml @ 20°C.
Radioimpurities

See technical data sheet.

Radioactive Daughters
See technical data sheet.

Radionuclide Concentration
Pu-242:17.42 nCi/g

Method of Calibration

This source was prepared from a weighed aliquot of a calibrated solution whose concentration in pCi/gram
was determined by a liquid scintillation counter.

Uncertainty of Measurement

a. Systematic uncertainty in instrument calibration: + 3.0%
b. Random uncertainty in assay: * 2.1%
¢. Random uncertainty in weighing(s): + 0.4%
d. Total uncertainty at the 99% confidence level: + 3.7%

NIST Traceability
This calibration is traceable to the National Institute of Standards and Technology.

Leak Test(s)

See reverse side for Leak Test(s) applied to this source.

Notes

1. IPL participates in an NIST measurement assurance program to establish and maintain implicit traceability for a
number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference Materials (As in
NRC Regulatory Guide 4.15).

O U f

QUALITY CONTROL

[SOTOPE PRODUCTS LABORATORIES

1800 N. KEYSTONE STREET 1¢-Tul -G
BURBANK, CALIFORNIA 91504

818:843-7000 Fax 818°843-6168

R - . .A‘..‘«\. : (4;¢

' CERTIFICATE OF CALIBRATION 24+ 7




THE LEAK TEST(S) INDICATED BY THE CHECKED BOX(ES) WAS(WERE) APPLIED TO

DETERMINE THE INTEGRITY OF THE SOURCE DESCRIBED ON THE FRONT SIDE

P e S R TR S e ?;j"} g
X Standard Wipe.Test .
The source is wiped over its entire surface with a moistened filter paper disk. After drying, the disk is

checked for activity using a windowless proportional counter or end-window G.M. tube. Activity levels
exceeding 0.001 uCi beta-gamma or 0.0001 LCi alpha are cause for rejection of the source.

e g
- 1:Soak Test:

The source is immersed in distilled water and maintained at 50 + 10°C for a minimum of four hours or at
room temperature for 2 minimum of 12 hours. After removal of the source, the liquid is ) checked for
activity using a liquid scintillation counter, or b) evaporated in a planchet and the residue is checked for
activity using a windowless proportional counter or end-window G.M. tube. Activity levels exceeding 0.001
uCi beta-gamma or 0.0001 pCi alpha are cause for rejection of the source.

The source is immersed in distilled water and maintained at 50 + 10°C for 20 minutes. The entire surface
of the source is then wiped with a moistened cotton swab or filter paper disk. After drying, the swab or disk is
checked for activity using a windowless proportional counter or end-window G.M. tube. Activity levels
exceeding 0.001 pCi béta-gamma or 0.0001 uCi alpha are cause for rejection of the source.

n A g -1+
PR Cra e D Nt v i i et i et

The source is placed in a vacuum desiccator and maintained at 2 pressure less than 10 mm Hg for not less
than 12 hours. The activity is checked by introducing air into the desiccator and monitoring the air with an
end-window G.M. tube. Activity levels exceeding 0.001 p.Ci are cause for rejection of the source.

omm

ma-mgm&-mmgmm 3
v
e

ot LB L B Y BT A e
E?%MIQ;MQk Test::

The ampule is kept in an inverted position on a filter paper disk for 2 minimum of 16 hours. The filter
paper disk is then checked for activity using a windowless proportional counter or end-window G.M. tube.
Activity levels exceeding 0.001 pCi beta-gamma or 0.0001 uCi alpha are cause for rejection of the source.

T

SR LEEN D

The active area of the source is uncovered or is protected by a very thin coating. Although the deposit is
adherent, it is not designed or certified to pass a standard leak test. The inactive portions of the source have
been checked using the standard wipe test. Levels of removable activity did not exceed 0.001 uCi beta-gamma
or 0.0001 uCi alpha at the time of shipment.

D) Bubble Leak Test

The lecture bottle is pressurized to its fill pressure, then soapy water is applied over its valve and neck. If
no growing bubbles are seen, the lecture bottle is considered leak free.

O Other Leak Test .
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Pu-242 TECHNICAL DATA

& The Pu-242 used to prepare your order was taken from Isctope
. Products Leboratories Lot #7202 and had the following
composition as of Januarxy 1, 1996.

NUCLILZ ATCH ACTIVITYS % ALPHA
Dy:-238 0.002 2.880 14.38356
Pu-238% 0.005 0.012 0.062822
Pu-240 0.020 g.188 0.954733
Pu-241 0.018 80.087 N
Pu-242 $9.851 1€.516 84 .587382
Pu-244 0.000 1.52=-6

Isotopic composition provided by New Brunswick Laboratory.
Am-241 (dauchter) removed on 5 Feb 96

No other alpha emitting nuclides were detected.

RADIOACTIVE SOURCES - DEVICES » NUCLIDES

If you have any guestions, please contact Technical Service.
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STATEMENT OF ACCURACY

We certify that the weight/weight set listed below has been venfued using mass standards whose cahbratlons are
traceable to the National Institute of Standards and Technology

As manufactured, the weight/weight set meets or exceeds the specmcatlons for the type grade and class listed.
Weight Range: __ 3 00 4 Type: 01 d{l ' ST Matenal/Densnty at 20°C
A/ : -

- oo . Stainless Steel 7.95 /cm3
N 5S4/ Grade: os &s Oo ap ONA" ¢ Range 50mg- 500m8 :

A STIL o chiiF- T stainless Steel 7. 85g/cm?

Date: r# '—ﬁ' i’y N ClIJaltsscl R . Range 1g and |arger “

bl ra Class .
~ ansyastv X3 - 02 Og- ‘04 05~ 06 :ngfgggﬁsgségg' |;r25e?/°m :
TROENMNER - omL . -OEt Dee OF1 OF2 OM1 OM2* L
— NIST DC[ass F o= “O-Aluminum’2.7g/emd- *: T
6825 GREENWAY AVENUE e . T ‘__Range 30mg and srr_laller ]
PHILADELPHIA, PA 19142-1294 ; T e e e Muk Cast Iron 7 Zg/cm3 :
Phone: 215/724-0800 . .
FAX: 215/724-9663

http://www.troemner.com @m f d)glm ?

email: troemner@troemner.com . .
Dean E. Wilson, Jr.

I- L..{e..]‘pvl..l ..) .I QC Metrology Maqdﬁaf .:>: .V
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