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p-attenuation at the enegy of y-ray 0.662 MeV
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Date : 21.06.2006

¢ | Ddivery note number ; 3284803 -

= Vessel/Voyage 1 ANL EMELEM /V33N

= Product Code + 1010

@MEEEEQM_ L2.99.99% INGOT s IR (e iy

g named lmpurities.

Assay No, 101002423721 10100242 ; . : ’ . 101002423900
Bundle from 2423733 2423739 - ARAN 2423876
Bundle to 2423734 2423744 s N 2423920
Lead 95.99 99.99 i - , 99.9%
Bismuth % 0.009 0.009 rret ) ! 0.009
Cadmium % = 0,000 < 0.0001 - - < 0.0001
Copper % < 0.0001 < {0.00M < {.0001
Mickel % < 0.0001 < 0.0001 5 0,001
Antimony % < 0.0001 < < 00001
Tin % < 0.0002 < < 0.0002
Zine % < 0.0002 < < 0.0002
Silver % 0.0007 0.0006
Arsenic % < 0.0005 < o 0.0005

ﬂuﬂqmaﬂswﬂwﬂﬁ
—-ARARIATAINNINY AT

107

WNN

| ZINIFEX METALS

101002423950
2423939
2473953

99.99

0.009
0.000L
0.0001
00001
£.0001
(L0002
0.0002
0.0007
< 0.0005

AN AN AN
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US¥N InsnaunawannouaAsio 91An | soworae | 150 14001:2004 |
Thailand Smelting and Refining Co., Ltd. s T e el
80 Moo & Sakdide] Road, 50 W] & ouviinAtns n. 3% o.iles REGISTERED COMPANY
T.Vichit, A Muang, Phuket $3000 THAILAND viagifin 83000

Tel : {66 76) 371111 Facsimile ; (66 76) 371121 Tns. (o76) 371111 Tnven. (o7s) 871121
E-mail ; tsridthaisarco.com

'MATERIAL : Tin Bars — Date : 13-Ju-10

SHAPE . CAST BAR
SIZE 2 0.4 KGrpAl
Lot No. . SN100A Specification

JE= Slj REMAIN
ll" Pl-'l'_ 0.050 MAX
! As 0.030 MAX
| ® e bl 0.030 MAX
it ! 0.049 MAX
L Fe 0.010 MAX |
: !\li Yoe T 0.010 MAX
. Co i 0.010 MAX
i Ag 0.010 MAX
I sb 0.040 MAX

ZIn i 0.001 MAX

o L | | ]

Cd L <0.001 0.001 MAX

Al <0.001 0.001 MAX
- - e g o
ALL concentrations 3E$ﬂ Hfm)a i | H i I 5 i l b I I d
< = |Lessthan “
We hereby certify that the chemical composition It is comphang LME 1 £10:19 B330-00 u

ARIANN N URA ANE
L il
q Inspector
Lir o,
r".*'/ft-?érq’i___ o
(6‘& Technical Manager

A Member of the AMC Group

ﬂc Basgkok (ffice : 11671718 Sivith Building, Soaathomkiss Rosd, Klongeoey, Baaghols 10110 TEL - (66 2) 24036769 Facsimile : {56 2} 2408335
b
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ZHUZHOU APOLLO SPECIAL METALS CO.LTD
BB e B o s A B 2

10]lo Special Metals Co.Ltd
Pt eRARAR

Sample From I

0010, Te 0.0003,
0012,

Attention:(FE 3= __,.a"fl_",':. L2
i o 2dvance in a month

Y.

quﬂqwﬂwswa%

=%, Analysist:

’QW’]Mﬂiﬂ#ﬂmﬂﬁmﬁﬂ
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D Ao J¥8z SFD (Source to Film Distance) JAUNINY 12 17

0

.. A v Y o A w A @ .
Activity A0 AITULIITITIINAUNUUATIALUNUN DY ﬂi)fg‘uu (Ci)



114

@ 1 o 1 9 = Yy 1.ad
9’]’JTE]EJNﬂﬁﬂTL!’Jﬂ!5$EJ‘.L’L’J’dﬂuﬂﬁﬂ'IEJﬂW‘Iﬂ’)ﬂi\iﬁllﬂhﬂWTﬂﬂi%LNuwaM

o <
L. AMUIUANIUHUIVDIUK AN
Y
mmwuwmﬂauﬂ?ﬂmaﬂﬁﬂ 3.937 U (10.0 LEUNNNT)

ANUNUIUUVOIADUNTANIAKN 3.470 NFUADA. WY,

] <3 @ v
ANUHUILUUUBIUY AN R4 NIUADAU.BU.

=37 = 1.735 U0

o ’ I 1 9
NANFIvlens i ] C. Wames lumMIn1en1naie

o =) =
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5282 SFD (Souiad to Film Distance )
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EXPOSURE FACTOR [h Cr=mm o

.

STEEL for Co-60

(265ep.B3-34C1]

! Film : Kodak AA

n ﬁ:&;i{y: 1.5
. St S

Pb Scr:”:mm SO0

y ]ﬁ B o005
Mahu oo ®s min al 20°%

THICKMESS 4 19CA e
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Source Certif:

Radionuclide: Cot0
ISO/ANSI Classification: C64515
IAEA Special Form Reference Ni

Measured Equivalent Activity &

Source Physical Size:

) {mm)
Diameter 3.175
Length 2.159
Maximum 3.277

Decay Data:
o aie L Ketivity
Feb-15-2005
Apr-16-2005

Jun-15-2005
Aug-14-2005
Dct-13-2005
Dec-12-2005
Feb-10-2006
Apr-11-2006
Jun-10-2006
Aug-09-2006

Oct-08-2006
Dec-07-2006
Feb-05-2007
Apr-06-2007

“Activity in Chries
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AEA Technology
QSA Inc.

40 Merth Averue
Burlingren, MA 11803
Telephone (781) 272-2000
Telephone (8U4) 815-1383
Facsimile (781} 273-221r

182798
424-14
CKUDED30, ,

5401 ENTSYS TECHNOLOGIES CO. LTD

“ontrol Tests  Feb-15-2005
1 ensile Test: Passed
Test A: <0.00045 uCi

Dec-25-2014
Feb-23-2015

o ®

Rpr-24-2015
Jun-23-2015

Aug-22-2015
Oct-21-2015

Dec-20-2015
Feb-18-2016

uwmmmcnwwq

Rpr-18-2016
Jun=-17-2016

hug-16-2016
Oct-15-2016

Dec-14-201¢
Feb-12-2017

Jun-05-2007 Apr-13-2017
hug=-04=-2007 Jun-12-2017
OeL-03-2007 Aug—\_l_].:i_'o:l.'?
Dec-02-2007 21.6 (M° = = hOremseses Oct-10-2017
Jan-31-2008 21.1 Jan-04-2013 11.0 Dec-09-2017
Mar-31-2008  20.7 Fd - Mar-05-2013 _ 10.8 Feb-07-2018
May-30-2008 20 . 2 Apr-08-2018
: : 5 Jun-07-2018 ;
Bug-06-2018

Oct-05-2018

Mov-26-2008 ql
Jan-25=-2009 18.5

Mar-26-2009 18.1

DE—SO-ZO!&
F&b-28-2014

Dec-04-2018

Felpgh-2015

el sl i e e o oo ado @ ;- -3 <3 -] S o o

N 1 FEE .
o =@ wlo | wWles WBla Djw Ol WEs O o

[ P 0210 .

0 19 "

1. g 0 19 3

16.6 Oct-26-201 8.7 Sep-30-2019 4.
AEA Techrabzy phe mostered off:

324 Hanwrcll, Dadeor, Crefonbbiee Q01T 1L

Purgiaercd i Enpland and W
rmbser MRIMLD



119

AULINENINYINS
ARIAIN TN TN



120

The mass attenuation coeflicient {.p/ﬂ} for severa!

Material 01 015 02 0.3 0.4 3 4 b (] 8 10

H 295 266 243 .212 .189 0891 .0579 .0502 .0446 .0371 .0321
Be 132 119,109 .0945 .0847 .0313 .0266 .0234 .0211 .0180 .0161
C 149 134 122 .106  .0953 .0356 .0304 .0270 .0245 .0213 .0194
N 150  .134 123 .106  .0955 .0357 .0306 .0273 .0249 .0218 .0200
(0] 161 134,123 .107 .0953 .0369 .0309 .0276 .0254 .0224 .0206
Na 151 .130 .118 .102 . .0912 0348 .0303 .0274 .0254 .0229 .0215
Mg 160 .135 122 .106 .0944 0360 .0316 .0286 .0266 .0242 .0228
Al 161,134 ,120 .102 .0922 .0353 .0310 .0282 .0264 .0241 .0229
Si J172 139 126 .10T  .0954 0367 .0323 .0296 .0277 .0254 .,0243
P 74 137 122 104 .0928 0368 .0316 .0290 .0273 .0252 .0242
S .188  .144 127 .108 .0958 0371 .0328 .0302 .0284 .0266 .0255
Ar 188 135 117 .0977 .0867 . : ol .0338 .0301 .0279 .0266 .0248 .0241
K 2156 149 .127 .106 .0938 .0852 . G J - R . 0365 .0327 .03056 .0289 .0274 .0267
Ca 238 168 122 .109 .0965 .0876 .Ug09 ¥ 0518 .0461 .0376 .0338 .0316 .0302 .0285 .0280
Fe 344 183 138 .106 .0919 .0828 .0762 0485 .0424 ,0361 .0330 .0313 .0304 .0295 .0294
Cu 427 206 .147 .108 .0916 .0820 .0Z5= 476 .0418 .0357 .0330 .0316 .0309 .0303 .0305
Mo 1.03 389 226 .130  .0998 /MRS ; O, 0366 .0349 .0344 .0344 .0349 .0359
Sn 1.68 BB0  O08 18R 100 e — 7 0367 .03855 .0356 .0358 .0368 .0383
I 1.83 648 339 .1656 114 (¥ Im" ‘ 0370 .0360 .0361 .0365 .0377 .0394
w 421 144, 708 293 .174 - 0405 .0402 .0409 .0418 .0438 .0465
Pt 475 1.64 795 324 191 .M 11 B SUL JH45 0414 0411 .0418 .0427 .0448 .0477
Tl 516 1.80 866 .346 .204 100 .112  Ubze UiV 0508 52 .0420 0416 .0423 .0433 .0454 .0484

Pb 529 1.84 896 .356 .208 140 .114 .0836 .0684 {0512 .0421 .0420 .0426 .0436 .0459 .0489
U 1060 242 117 4562 .29 .176 . 0952 0757 16 05648 .0484 0445 .0440 .0446 .0455 .0479 .0511
Air 151,134 123 .106 7 0307 .0274 .0250 .0220 .0202
Nal 1.57 .668  .305 .166 ﬁ% 07 gﬂﬂgj &’m ﬁ? 03561 .0347 .0347 .0354 .0366
H,0 167 .149 136 .118 .06 6 396 0339 .0301 .0275 .0240 .0219
Concrete 169 - 139 124 107 .OQ§4 .0870 .0804 .07068 .0635 .0567 .0517 .0445 .0363 .0317 .0287 .0268 .0243 .0229

Tissue 163 144 132 116 .1 0936 .0867 .0761¢" .0683 .0600 £3556 0478 .0384‘}329 0292 0287 .0233 .0212

-
*From L. T. Templin, editor, Reactor Ph%

INummal densities of the elaamtmt.a are giv
concrete) = 2.25-2.40 g/em®.

anflards circular 583, 1957,
% o (tissue) = (Hy0) = 1 g/em’; p

0cl1
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Latent Heat Latent Heat of
Melting Point Boiling Point
Element of Fusion Vaporization
(°C) (°0)

(kJ/kg) (kJ/kg)
Aluminum 660 2519 397 10,900
Argon -189 -186 29.5 161
Bismuth 271 54.0 723
Bromine (Br,) -7 132 375
Chlorine (CL,) 181 576
Copper 209 4730
Gold 63.7 1645
Helium 3.45 20.7
Hydrogen (H,) 59.5 445
Iron 247 6090
Krypton 16.3 108
Lead 23.0 866
Lithium 21,200
Mercury _LTWA 11.4 295
Neon : PR 1.8 84.8
Nickel 6430
Nitrogen (N,) ! i - 253 199
Oxygen (O,) 2.8 -103 13.7 213
Plutonium (&) ﬂ u 84@ 7] ﬂ3§8w Ej’.l ﬂl§ 1370
Silicon YU 1414 ¢ 3265 a 1790 12,800
~ARRNIUNNINGIAY =
Sodium§ 98 - 883 ' 113 4240
Sulfur 115 445 53.6 1400
Tin 231 2602 59.2 2490
Titanium 1668 3287 296 8880
Tungsten 3422 5555 285 4390
Uranium 1135 4131 38.4 1750
Zinc 420 907 112 1890
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