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Steam dryer

Support flange

)_— Steam separator
Reactor pressure vessel

Feedwater sparger

Core spray inlet nozzle
Fuel assembly

Core grid
Control rod

Moderator tanl

In-core neutron Contol rod guide tube
flux detector

Pump impeller

Main circulation pump

Pump motor housing
Control rod drive housing
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Table 1.2 Summary of nuclear reactor and cyclotron processes

Property Nuclear reactor Cyclotron
Mode of production Neutron bombardment Charged particle bombardment
Major reactions —.. (n,9).n, plin, d), (d, n)(a, d),(a, np),
(n, £ (p, n)
Neutron—proton Neutron excess Neutron deficient
ratio n/ P Proton deficient Proton excess
Mode of decay ] g In = lp+ _8 + 5(8~ decay) g, EC
rucide lp = o+ 08 + v(B* decay)
Specific activity (n, ) low High
(r, £} high
Cost of production Low ~ High
Chemical identity of (n, ¥) same Different
starting material (n,f) different
and product
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Nuclear Medicine

| = 1927# > Herman Blumgart§f-
m Soma Welss %, ¥ 4 BFY &g
!‘E - 1 FR 24 5’__ 6 £ BF 3w

% NA R IS £
WilsonZ 7% % (Wilson cloud
chamber) P& = /i B o

=m 1940 & X » Myron Prinzmetal *
S P fE KPR T i RT

5T

FIGURE 5. Possible prototype Soma Weiss, MD (left), and

Hermann Blumgart, MD (right), are pictured with apparatus that R 2 Bi: F]B' =2 ST ﬂ uh N S 41
might be incomplete prototype of Blumgart-Yens detector. Role ﬁ']'] m ’ 3{' L F I 1 - N> -
of Dr. Weiss is not documented. (Reprinted with permission ﬁ " . ,

of (4)) «f‘_—-,u NIASDIRIE:S & B U N
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Hermetically Sealed’ Tested By Radiflo®

Components

# Transistors
#® Diodes

# Electron tubes
# Bourdon tubes
# Bellows

# Resistors

& Capacitors

& Relavs

#® Sealed Missiles Assemblies

‘IsoVac Radiflo@Mar

@ Pressure Transducers

00:12:43 Kr-85 leakage Test Machine

® s quibs for Automotive Air Bags
@ Inflators for Automotive Air Bags
@ Cochlear implants Bionics

#® Quartz crystals

@ Sealed Temperature elements
& Gyros

@ Carburetor floats

#® Heart Pacemakers Bionics
® Switches
# High frequency Oscillators

(Y=g i

k{\r?i # Carburetor floats

=
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Table 1
Relevant Physical Date for Radionuclides Commonly Used in Nuclear Medicine

Half-value
Principle thickness
Type of emissions
Radionuclide decay” (BeV) Half-life  Water  Lead
Gallium-67 EC v 93, 185, 300 78.3h 47 0.07
Krypton-81m IT v 190 13s 5.0 0.06
Technetium-99m  IT v 141 6.02h 4.5 0.03%
indium-111 EC v 173, 247 67.5h 5.1 0.07
fodine-123 EC ¥ 159 13h 4.6 0.04
lodine-131 Beta g 606 8.05d 6.3 0.25
¥ A4
Xenon-133 Beta B 346 5.25d 39 0.01
X 30-36
T 81
Thallium-201 EC X G882 73h 4.3 0.03
135, 167

Froduction process
Zinc-68 {p, 2n) Gallium-67
Generator, daughter of Rubidium-81
Generator, daughter of Molybdenum-99
Cadmium-112 (p, Zn) Indium-111
Tellurium-124 (p, 2n) lodine-123
Nuclear Fission

Nuclear Fission

Thallium-203 (p, 3n) Lead-201
— Thallium-201

‘EC — Electron Capture

00:12:43

IT - Isomeric Transition
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Table 15.2 Radiological data for radionuclides encountered in laboratories

Radionuclide Decay Principal emission energy Half-life 1st tenth-value layer Annual limit
mode {(MeV) (beta energies are {hours, h {mm FPb)* of intake®
maximum energies) days, d {MBq)
years, y)

*p a E; 1.71 143d range 6000 air 6
6.5 mm perspex

Fp 3 E; 0.249 254 d range 460 air 14
0.5 mm perspex

*’Na 3%, EC E, 0.546, E, 1.275, 0.511 2.60 y 37 6

*Na 8 Es 1.392, E, 1.369, 2.754 15.0 h 59 38

**Ca 3 E; 0.267 163 d range 480 air 7
0.5 mm perspex

g 3 E; 0.167 87.4d range 240 air 142
0.3 mm perspex

125y EC E, 0.035, Ex,, 0.030 ave. 60.1d 0.06 1.3

*H 3 E; 0.0186 124y range 47 air 111
<1 mm perspex

e 3 E;0.156 5730 vy range 220 air 34
0.3 mm perspex

#icr EC E; 0.320, Ex 0.005 277 d 7 526

*Fe i E; 0.467, E. 1.099, 1,292 44.5 d 44 6

Zn g+, EC E. 1.115 (chiefly) 244 d 42 5

¢l 3 Es 0.710 (chiefly) 3x10°%y range 2000 air

3%, EC 2.2 mm perspex 3

PEpptnotes as in Table 15.1.

00:12:43 18
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The essentials for decontamination
The Atomlab Decontamination Kit contains all the equipment needed to cope with a radioactive spill or routine

decontamination problem in the laboratory. The drum serves as a container for the kit components and as a

waste transfer/storage vessel.

Shipping Weight: 40 Ib (18.5 kg)
Drum Dimensions: 20" d x 29.5" h (50.8 x 74.9 cm)

Contents of Kit:

Quantit

1

2 pr.
2 pr.
2

4

2 pr.
1 gal.
1 box
1 bottle
10

1

1 ea.

00:12:43

ltem

30 gallon fiber drum

Coverall, Disposable

Shoe Covers, Disposable
Respirators

Filters

Gloves, Reusable

Radiacwash

Radiacwash Towelettes
Radiacwash Spray Mist, 1 liter
Poly Bags

12" Niptong

Sponge, mop, scrub brush, palil,
rope, assorted signs

Shipping Weight: 40 Ib (18.5 kg)Drum Dimensions: 20" d x 29.5" h (50.8 x 74.9 cm)
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FIGURE 7.4 Map of an NM department showing symbolically 36 areas designated for
routine monitoring and wipe-testing.

TABLE 7.1 TABLE 7.2
Radiation Survey Record Wipe-Test Survey Record
Date Instrument Bkg. Range Date Instrument Bkg. c/min
Areas L. mR/h 13. mR/h 25. mR/h Areas L </min 13. c/min 25. ¢/min
2. 14. 26. 2 4. 26.
3. 15. 27. Io___ 5. 27.
12 24, 36
Comments: Comments:
Signature: Signature:
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Skinz

RAD PRO CALCULATOR

ISOTOPE DECAY | DOSE RATE ACTIVITY | U_PUGRAMS | CONVERSIONS | URANIUM ENRICHMENT | MDC/MDA |

GAMMA EMITTERS | BETA EMITTERS | BREMSSTRAHLUNG | X-RAY DEVICES | ALARA | INVERSE SQUARE LAW |

5e|-._=.~::t Calculation
r @ Activity and Dose-Rate

) Shield Thickness

Select Isotope (Point Source)

F-18 [

Select Dose-Rate Units

uSvihr
Select Activity Units

mCi

Select Distance Units

Select Coefficient

Select Activity Calculation
@ Activity to Dose-Rate

) Dose-Rate to Activity

Enter Item ID

— Shielding Entries

Select Shield Material
Cead ~

Select Thickness Units

Enter Activity

Enter Distance

100 o
Calculated Doze-Rate

@ attenuation (muj

@ Energy Absorption (muen)

M03298TTITTN i evinr

10 mCi of F-13 at 100 Centimeters

Centimeters| E

Enter Shield Thickness

1{:[‘"

_ Use Buildup Factor (recommended)

Add Shielding

Calculate H Start Excel HShowWorkbookH Print ”

Exit]
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