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A9197 2.1 an359aRnnnTia N 1E luamaiunasy (COMMONLY USED RADIOTRACER IN

INDUSTRY)

Radiation and
Isotope Half-life Chemical form Tracing of phase
Energy (MeV)

H-3 126y Beta: 0.048(100%) Tritiated water Aqgueous
Gammaa1.37.(100%). | Sodium earbonate Agqueous
Na-24 15 h |
2475 (100%)
Gafmma: 0:55 (70%): Ammonium bromide | Aqueous
1082 (27%)4 | p-dibrem-benzene | Organic
Br-82 36h
“|'Dibrabipheny! Organic
{'€H.Br, C,H.Br Gases
Gamma: 1.16485%) | Lanthanum chioride | Aqueous/Solids
0.92 (10%) Léﬁthanum oxide (absorbed)
La-140 40 h

0.82 (27%)
2.54°(4%)

Gamma: 0.41 (99%) #.Chloroauric acid Aqgueous/Solids
Au-198 2.7.d

(absorbed)
Cr-51 28 d Gamma: 0.32 (9.8%) | Cr-EBRIA, CrCl, Aqueous
Hg-197 2.7d Gamma:0.077 (19%) | Mercury metal Mercury
Hg-203 46.6 d Gamma: 0.28 (86%) Mercury metal Mercury
Gamma: 0.36 (80%) | potassium or aqueous
1-131 8.04 d 0.64 (9%) sodium iodide organic

iodobenzene

Tc-99m 6h Gamma: 0.14 (90%) | sodium technetate Agueous




A919f 2.1 (da)
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AN519N 2.2 A1959ARARINYN |

ORGANIC PHASES)" =
-i" '—,

< J Wil

Radiation and
Isotope Half-life Chemical form Tracing of phase

Energy (MeV)

Gamma: 0.18 (4.5%) | sodium molybate Aqueous
Mo-99 67 h 0.74 (10%)
2 O ium oxide Solids (particles)
Sc-46 84 d : S /
1000{0) .

Xe-133 5.27d Gamma:0.08 (100%) | Gases
Kr85 | 10.6y ﬁffﬂk Krypt Gases
Kr-79 35h l /@! Gases
Ar-41 110 min Gases

A

"y AR S

Ch
Radiotracer ./ Boiling point (°C)
.
i
Br-82 ¢ Jp-dibromobenzene, C.H,”Br, 219
Br—SI;i IJ i I 235
L1
Br- Bromoc%docanﬁ, %:QT “Br 0 a“i’g|240
1 Br-82 Bromonapthol, “‘Br 106 - v u130
1-131 lodobenzene, CGHS131 188
-131 Ammonium iodide, NH,"”'l 220
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2.4 Tusdu-82 (Br-82)

Tustiuwflusaninaeznan 35 uazdyanenildaa Br Tusiiuwiainanlu
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inliszaneaassianuazaatinadndls Unflusivlusssuanfazies 2 lalalnidiadas e
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wasuBaaiu 18un 554, 649, 698,776, 827, 1043, 1317 Waz 1474 KeV \Iluiu udalé Kr-82

Nadas § T,, 35.30 Galue udndagllilaenasash 2.4 mndasy

5191 21 Taseairereemasn Ialis i@ (C H,Br)

= s dgl 9 = 1 o a dl a A = '
M990 2.3 V’lm@ﬂﬂﬂL‘]_I’rN[§]°LA°1|@QIU?NHﬂ@HLL@%‘M@Q@’]UHQl?lﬁ"ﬂuslul,ﬂ?‘ﬂﬁﬂ{]ﬂ?muqLﬁ@ﬂ?

Isotope | Z(p) | N(n) | Isotopic mass (u) | Half-life | Decay mode’ | Daughter Isotope

79

Br 360 | 144 78.9188371 Stable

“Br 35 | 45 79.9185293 17.68 min | B (91.7 %) “Kr
B’ (8.3 %) “se

*'Br 35 | 46 80.9162906 Stable

“Br 35 | 47 81.9168041 35.282h | P (100 %) “Kr



http://th.wikipedia.org/wiki/%E0%B8%98%E0%B8%B2%E0%B8%95%E0%B8%B8%E0%B9%80%E0%B8%84%E0%B8%A1%E0%B8%B5
http://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%A5%E0%B8%82%E0%B8%AD%E0%B8%B0%E0%B8%95%E0%B8%AD%E0%B8%A1
http://th.wikipedia.org/wiki/%E0%B8%AE%E0%B8%B2%E0%B9%82%E0%B8%A5%E0%B9%80%E0%B8%88%E0%B8%99

*=Br(4.4 hr.)

Decay Scheme
4.4 hr.
5 8590
2 ? ’;\ 37.05

AN919N 2.4 WANIUUAE

TENSITIES

80
Nuclide Br Half Life 17.68 MIN

_— ", 79
Detector 3" X 3" NalfZ=e ‘é-_a'o of Production: Br (n,Y)

37.052 +0.002 I +0.8 2
511.006 ‘a 100 @ +5.0 1
616.847 3 7 +0.7 1
639.795 ¥3.23 2
666 1
704.5%4 +0.06 2.64 0.19 +0.02 1
812.662 +0.06 0.58 0.040 +0.004 2
1232.98 £0.10 0.03 +0.01 4
1256.607 +0.05 1.25 0.19 +0.02 1




Counts/Channell Second

13

_— 1 wrBr(a.4 hr,) |
— a7 “Br{17‘min.}
“ﬁ??y:ﬂm
100 -
;: .“.lll::.\-'.lll_ 616
104 = L“.
: 665
""‘:._h { 1
100
: 639
E 703
10% L B2 =
X STRE STIS +
10" 4 =
10% -
2000 7200 i Al 1358 1888 T8 2588
— nne
A [ J L '.
LL‘ nms o
J‘l.:d .\
P
I
35 hr. Ri)- ch
R Vs
82
35Br Q=30926 ..—,f-“i*é-;,f
SaE L . 2828 11
<0.018% . g: Fod ;54?60
0.1% 15 R; I o f'\?é’\
L Sk o 0 A 2094 01
v b 1820.53
C é e p
l ¥ v_t | 1474.90
~
i @Eﬁ B35k
’Q 1 ﬂ?ml .'WWEJ'H@
g 1
| s 8
©
2 IR
+ 3 0
82 stable
36Kr
[10]

519 2.4 plunnnsaanaies Br-62
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GAMMA-RAY ENERGIES AND INTENSITIES

82

Nuclide Br Half Life 35.30(2) hr.

81
Detector 3" X 3” Nal-2 Method of Production: Br (n,Y)
Ey (KeV)[S] AE; Iy(rel) I(%)[E] Aly S
92.183 +0.008 0,72 +0.045 4
100.899 +0.035 2 +0.010 5
129.45 +0.25 } 0080 | +0.006 5
137.23 +0.04 . +0.010 5
221.476 +0.005 ,, 026l +0.008 3
273.475 +0.025 g5t 2 AA N 0,80 +0.05 4
333.2 + 0. 40 (C & © +£0.008 5
401.15 +0.0 1787 - 8 1 so0028 5
554.334 +0.012 844~ I, 70. +15 1
606.332 +0.023 G -V +0.10 4

P b"',-'.';}'; -
619.088 +0.013 = Bg s +1.0 1
W £
- | "
698.359 + o?g +0.60 1
735.65 £0.18 . T 0018 5
776.502 +0.016 100 83.5 +1.2 1
, (- [ V)
827.809 F‘ %ﬂ "'n 16‘9% ‘m ‘i WEI ~ f'i 35 1
951.950 % 0.035 0.46 0.4 +0.05 4
1 o Qs

Y T BT Gk GT
1043.9739 +0.022 33.21 272 +0.60 1
1072.63 +0.12 0.079 0.079 +0.012 5
1081.288 +0.030 0.78 0.618 +0.07 4
1173.30 +0.25 0.131 0.02 +0.006 5
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2.5 N5LAFEN Br-82 °lugﬂ°nm‘lﬁuﬁmuusﬁu (Bromobenzeng)
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aslelalnuidlavansansein fazlelainufadianngy 50 alanuantéiainiesesdnemi

fawdef  Sedaljunnzduiuiedilluaiidionn  daudsasssayniafinng i
Aandinatidtdeunn el w9 s L laslannzapaed - PET (positron  emission
tomography) AlFlunnsAtasantensunne Lﬁ?‘l‘mLéq@gmﬂ‘l‘,mﬂﬁqiﬂLL&’Q@:I%NEMW@%IGHTWJ
SdniaslinsaiiaedeslianunsainlivielalsinfddaneuRnunnseiusenll gy
Wgeedu-18 (F-18) , Ge-66/Ga-66, Ge-68/Ga-68 htelalniniliaiuaismed (Radioisotope

Generator) Ll
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Reactor Produced Isotopes

Some Reactor-produced Radionuclides Used in Nuclear Medicine
and Radiotracer Kinetics

: Natural
Decay Abundance of
Radionuclide =~ Mode Production Reaction  Target Isotope (%) o, (b)*
B B l“N( 99.6 1.81
%Na By 100 0.53
¥p B~ 100 0.19
95.0 —
- B~ 5.5 —
2K B,y 6.8 1.2
O (EC,y 4.3 17
Fe By 0.3 1.1
3Se (EC, 0.9 30
1251 (EC,y) 0.1 110
o | B,y 34.5 0.24
*Thermal neutron cap GrOS -secuonv ,,‘\ }\ reactions

qz:‘.l.'* bl
el
j; -

Some Cyclotron-prol icar Medicine
E & Natural Abundance
¢ a Commorhgroductlon of Target Isotope
Product C ol = (%)
ne OB(@,n)" iild 19.7
“B(p n)“C 80.3
8. 9
am NN Tl S NN
18
F
2Na B EC 23Na(p,2n)22Na 100
K B,y “Ar(a,p)PK 99.6
“"Ga (EC,y) %8Zn(p,2n)*’Ga 18.6
n (EC,y) 19Ag(,2n)''In 48.7
"cd(p,n)'"''In 12.8
| (EC,y) 122Te(d,n)'>I 2.5
124Te(p,3n)'?1 4.6

g (EC,y) 201Hg(d,2n)*'TI 13.2

16
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2.6.1.2.2 Constant-rate Injection Method
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3.3.4.2 NINARBINITUNEAINNT VA
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ENSDF EXPERIMENT
Element
Energy (keV) Intensity (%) Energy (keV) Intensity (%)
92.190 0.726 92.14 2.36
221.480 2.26 221.37 5.96
554.348 70.8 553.96 80.67
Br-82
606.106 1.47 605.90 1.21
619.106 52.1 619.10 43.54
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AN9197 4.1 (Aa)

ENSDF EXPERIMENT
Element
Energy (keV) Intensity (%) Energy (keV) Intensity (%)
776.517 83.5 776.00 69.11
827.828 i 827.28 19.16
11
Br-82 1044.002 o ri’ 1043.34 17.52
1317.47 26:5 7 16.72 14.11
1474.88 474.08 7.73
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4.3 HANITUILIANAN (Mixin time)

W

qafin139 fa;amfm% wauﬁﬁ@ﬂﬁm (Minimum mixing time) lne
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L

Aau dwell time 0.04,40.02 wa% 0.03 AU A lARA mlnlrﬁJn mixing time Winfiy  10.2,
10.8 WAY 11.5 AU AIHATAU WAAN AL RATINITHANAITZULAZITIAULNDAINNIEIUD
y - & ~ = y ! ~ A L. L. .
nstfunauinnan lnanaof@alunistiunau 200 sausaWN? azilA1 minimum mixing time

linagn LAAINARIAIENIA.2
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Q
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0.01 35.1
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AN L?’:’lumeﬂunqu

dwell time Minimum mixing time
(sauAaUIN) ( sec) (sec)
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Dwell Time = 0.01 sec

COUNTS
v -
388888 ¢8¢%
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4.4 HANTWIBASINTS LUA
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=25 5\ dnone i see

AN 4.4 HANNTIASAIINTINARAER T pulse velocityi7e peak to peak

Dwell time Pluse Pluse2 Pluse3 Average Flow rate
(s) (s) (s) (s) transit time (s) (ml/s)
4.55 7.65 10.60
0.005 7.70 11.00 13.98 3.69 055.4
8.10 13.00 17.90
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Dwell time Pluse1 Pluse2 Pluse3d Average Flow rate
(s) (s) (s) (s) transit time (s) (ml/s)
5.6 9.1 12.6
0.01 9.8 14.1 18.0 3.80 248.0
5.2 86 12.8
4.8
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dwell time = 0.01 sec
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dwell time = 0.05 sec
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