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Side 3

Terms

The client must agree on the proposed geometry model
and assumed elemental composition.

The client must accept errors caused by deviations
between the real sample and the used geometry model
(LabSOCS), regarding:

« Dimensions and form (detailed structure)

 Distribution of radioactivity
« Self-absorption (elemental composition)

This was accepted by the accreditation authorities, but:
The lab must assist in trying to identify/justify the material
composition and must provide guidance on magnitude of
potential errors.

Therefore, sensitivity analysis was performed.
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Energy-dependent sensitivity analysis (LabSOCS)

Assumed e.g.: \What if
SiO2 (quartz) BaSO4 (barite)
10x10 cm cylinder 10x8 cm cylinder

| Gis file | Gisfile | aisfile
EFF(E)
A, (E)- 1/Eff A (E)-? A (B)-?
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Sample height

Water. CoAx60 H1CVE Diam 10cm. Constant mass. Normalized activity if true fill height is
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Sample diameter

Water. CoAx60 H1CVE Height 10cm. Constant mass. Normalized activity if true diameter is
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Source-detector distance

Water. CoAx60 H1CVE 10x10cm. Normalized activity if true detector distance is
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Absorber thickness

Water, CoAx60 H1CVE 10X10cm. Normalized activity if true absorber thickness is
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Sample density

Water. CoAx60 H1CVE 10x10cm. Constant volume. Normalized activity if true density is
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Minerals Density: 2-5 g/ml
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"Tugtupit”
2,35 g/ml
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Side

10,0

1/Eff_norm
P
[aw]

A=

0,1

10

Minerals. CoAx60 H1CVE 10x10cm. Constant density (2.6g/ml). Normalized activity if true material is

—+ Pb-210

LabSOCS default uncertainty

100

keV

-+ Pb-214

+

Ac-228
Pa-234m

K-40

Bi-212

1000

---@-- Galena PbS

---8--- Barite BaS0O4

---o--- Celsian BaAl2Si208

;;;;;;;

Magnetite FeQ4
Pyrite FeS2

Anatase TiO2

Chalk CaCO3

Salt NaCl

Gypsum CaS04 2H20
Anorthite CaAl2Si208
K-spar KAISi308
Quartz Si02 (A=1)
Albite NaAlSi308
Kaolin Al2Si205(0OH)4
Anorm LL (k=2)
Anorm UL (k=2)
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Polymers

PE
(polyethylene) “  PVC
0,93 g/ml 1,38 g/ml
(+ chlorine)
o P Silicone
g~ (polypropylene) 0,95-1,20 g/ml
0,91 g/ml . (+silicium)
oL Rubber
1, /ml
1,0 -1,3 g/ml a9

(+ sulphur) vie
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Plastics, CoAx60 H1CVE 10x10cm. Constant density (1 g/ml). Normalized activity if true material is
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PVC

Rubber

Silicone

Polyester (Mylar)

PP Polypropylene (A=1)

Acryl

HPE Polyethylene high-density
LPE Polyethylene low-density
Plexiglass (PMMA)

POM Polyoxymethylene (Delrin)
Polystyrene

Epoxy

PU Polyurethane

ALL (k=2)
A UL (k=2)
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Metals and alloys
0¥ Ua

‘ Brass
ca. 85g/ml

Stainless
ca. 8 g/ml

Steel / iron

ca. 8 g/ml
Zinc
y ) — 7.19/ml
o / 25
o <7 (Surface only?)
Lead
11,3 g/ml
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Iron_Steel. CoAx60 H1CVE 10x10 cm. Constant density (7.8g/ml). Normalized activity if true material is @
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Lead Pb

Solder Sn/Pb

Brass_C360 Cu/Zn/Pb

Zinc Zn

Brass_C260 Cu/Zn

Copper Cu

Cast iron A48 Fe/C/Si/Mn (A=1)
Chrome-Van steel 61xx Fe/Cr/V
Mangan steel_13xx Fe/Mn
Nickel steel_25xx Fe/Ni
Stainless 304 Fe/Cr/Ni
Stainless 430 Fe/Cr/Mn/Si/Ni
Stainless 420 Fe/Cr/Mn/Si
Chro-Mo steel_41xx Fe/Cr/Mo
Stainless 201 Fe/Cr/Mn/Ni

LL (k=2)

UL (k=2)

Key line energies
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Light-metal alloys

Magnhesium
1,7 9/ml

Carbon
2,26 g/ml

Aluminium
2,7 9/ml
(evt. + Zn, Cu, Mg, Fe, Cr)

Titanium
Side 16 4’5 g/ml +0



Light metals. CoAx60 H1CVE 10x10 cm. Constant density (2.8g/ml). Normalized activity if true material is
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Conclusions

Side 18

Material-knowledge is important,

Light elements can be excluded based on observed density
(porosity is possible - compression is not) .

Variation in sample dimensions and density typically leads to
errors that are within LabSOCS default uncertainty.

Unknown presence of heavy elements in e.g. minerals, light-
metal alloys and plastics can lead to singnificant under-
reporting of activity - primarily for E < 200 keV (e.g. Pb-210).

Variations in steel-alloys have little or insignificant effect.
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Documentation

GEC- 1598
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Projekt-titel: L(“‘")‘?f’ﬁ{bf/" [2-16-72 sisnr:_(spC= (59732

Prave ID: ﬂ’;liﬂﬁ'i Ret.dato__|2-10-12 2 00

Geometri-model (.GIS udtrak).

Anvendt vaegt: BJ™ GR2025n 18226071 [ ex-3000i sn p1872910
Total vegti ___—— ] Beholder vasgt: __ mmm g

sample Quantity: _ 702, SS 2. Unit: ? u [9)

u ref: DokiD 4941

Holder: Detektor: Template:

“H1" 3.1 mm plexigls 1808006 (GEC-) ust. General Purp. Beaker CGB
(+32mm) 820128 (GEC-) ust. Simplified Beaker CSB

[ "piext 5 mm plexigls 13000044 [FAL-) yiinder CVE

[+ 16 mm) 13000328 (FAL2-) ylinder From Side CHO

h "CAP" 3 mm delrin Disk DSK

en. Purpose Beaker DGB.
en. Purp. Marinell Beaker GIMA
Point PNT

implified Beaker DSB

implified Box SBX

Simplified Marinelli Beaker SMA

(+ 16 mm +..) Reprasentativ
Tilnaermet

Template: ‘SIMPLIFIED BOX [Kontur:  na
Geo file: ‘ci\genie2klisocs\data\geometny\laboratory\simplified box\gec-1598 hisbx.geo’
Detektaor: B08006 Description: GEC-1598_H1SBX
Ambient pres.: 760 Amb. temp.: 22 Rel. hum. (%): 30
MC Conv. (%): 1 L. units: mm_ |Density units: gleu.c fcu.c=ml)
D n 2 3 4 Material | Density | Rel. C.
1. na 50 40 na na na
2, na na na na na na na
3. 22 na na na FELDSPAR| 1.603 1
4. na na na na
Abs1 31 PLEXIGLS 1.2
Abs2 na na na
Source-Det. 351
X-Offset na

Sammensatning (mul1_8lb.txt udtraek)

% simplified Sphere SPH
Fyldhajde: Pl mm "Contour fle": il BKR
S-k- 7L
Vol [b*hed, r2%pih, 3vpiraf3), SABIGATa DMK, Y cm*3
[
Beregnet densiter: a5 Ly - f,éo} g/ml
XX e Wateriale Densitet [g/ml]_|Ev. vasgt (g), Rel. Conc.
N Q hone
(NS 50 nonL
[ jo Hgne
2.1 o ngne
| 22 Feldopar 1,63
] 2 plexglo L2
[ S 3¢, 1

Material 1: na na

Material 2 na na

Material 3: FELDSPAR  KALSI308:33.00% MNAALSI308:33.00% CAALZ2SI208:34 00%
Material 4: na na

Absorb. 1: PLEXIGLS CAHBO2:-100.00%

Absorb. 2: na na

Rapport ID:  GEC-1598-K1-Tugtupit [18-09-2023 15:43:12]
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Dimensions

Side 20



