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TEST RESULTS of KFapy

“Tondalee Trading Co” (Taiwan) provided the present test procedure for

evaluation of KALMATRON ® KFafy radioactive shielding material by coating on the
radioactively contaminated rebar of concrete constructions. The samples of product and
test instructions provided by Structural Protection Enterprise, Inc. USA.

Test Instrument:

“DM 3100” (USA)

Initial data’s.
Emitter:

Co-60 (y-ray emitter, Z = 27, Ty = 5.3 years, E, =1.17MeV + 1.33 MeV).

Specimens:
a. Concrete panels 60x60x3 cm with density 2.4 gr/cm?;

b.

KF-afy is the mix of Powder with conical filler “F”:

CONCLUSIONS:

1.

KALMATRON® KF-afy is completely compatible with cement containing building
materials.

. Application provided by the standard stucco technology by trowel without shrinkage

and cracking. Any type of paint is applicable also on the surface of protective coating.

. Effectiveness of KALMATRON® KF-afy layers, coated on the 30 mm concrete slab in

compare with 30 mm lead slab is follows:
100mm = 38%
15mm = 44%
20mm = 47%
25 mm = 56%

. Average of A; = 6.00%, i.e. every 5 mm layer increase radioactive protection on 6% or

on 0.200 p Sv/hour.

. According to emitter’s data Co 60, the energy of radioactivity will be reduced up to

50% after next five years. Therefore, after 3-5 years the present radiation will be
suppressed till 0.2 p Sv/hour.

. KALMATRON® KF-afy. has met the requirements of Sanitary Control of Radioactive

Contamination.
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COMPARATIVE TEST RESULTS OF KALMATRON® KF-ofly
Test Instrument “DM 3100” (USA); Dose on air 0.16 u Sv/hr.

30 MM CONCRETE SLABS COATED BY
k| %% 30 MM KALMATRON ® KFofy LAYERS:

Sv/hr CONCRETE & U U ‘ U U
LEAD SLABS | joMmMm 15MM 20MM 25MM

34 1 t t 1

100%

2.1 62%

1.9 | 56%

1.8 | 53%

1.5 | 44%

Ti6[3a% | &

Table 0. The equivalent of absorbed dose of afiy radiation by lead and by concre

slabs with and without shielding by KF-afy (p Sv/hour). The powder is used withc
heavy fillers.

Emitter:
Co-60 (y-ray emitter, Z = 27, T, = 5.3 years, E, =1.17MeV + 1.33 MeV).
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COMPARISION OF KALMATRON® KF-affy and LEAD with CONCRETE
Test Instrument “DM 3100” (USA); Dose on air 0.16 p Sv/hr.

Concrete 30mm CONCRETE SLABS COATED BY LEAD
H slab KALMATRON® KF afy LAYERS, MM: SLAB
g | u U U U v
30mm e 15° . B 25° 30 mm
;‘l : ; t : :
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Table 1.

slabs with and without shielding by KF-af}y (u Sv/hour).

Emitter: Co-60 (y-ray emitter, Z =
Legend:

% - Comparative percentage.

* - Layers were tested at the age of 7 days.

The equivalents of absorbed dose of afy radiation by lead and concrete

27. Ti2 = 5.3 years, E, =1.17MeV = 1.33 MeV).
-High level of absorbed dose of radiation
- Low level of absorbed dose of radiation



July, 98

COMPARISION OF CONCRETE SLABLS WITH AND WITHOUT KALMATRON® KF-afiy
Test Instrument “DM 3100” (USA); Dose on air 0.16 u Sv/hr.

H

COMNCRETE SLABS, MM

e R U U U U

30 40 45 50 55

30mm concrete
slab coated by

KF-otfy
y
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Table 2. The equivalents of absorbed dose of affy radiation by concrete slabs with

and without shielding by KF-ufly (p Sv/hour).

Emitter: Co-60 (y-ray emitter, Z = 27, Ty = 5.3 years, E, =1.17MeV <+ 1.33 MeV).

Legend: Pe— -High level of absorbed dose of rad_iat:ion
- o -Low level of absorbed dose of radiation

@"- - Comparative percentage.
60



RESISTANCE OF KF-afiy TO X-RAY OF Co 60 1.33 MeV
BASED ON THE DATA OF TEST PROVIDED BY “TONDALEE TRADING CO." TAIWAN

' ‘ ,Concrete 30 mm
-k 1 3=1.24
291 L. i

T e e e » Emitted radiation through concrete siab 30mm

\ =2.25 -» Sum of Suppressed Radiation through
the whole layers’ combination .
. 1.24 109% 1.05 | 1.68 | 2.02] —»>Resistance of KF-qfy relatively of concrete siab.

142 ﬁSur‘nf Emigted Radiation through the KF-afiy layers

S
1091 . it TR
1861 | 4 L f KF-afy layers
167 | v Y \/
;
A=0.42

't B 9
T e,

42022 N
H‘}-ga , O _...E._._.. Ey . :
.89 SHSRE T Bl .‘1‘2612@ ...............
78 R e 0.23 — Sum of Emitted Radiation
66 2 through the KF-ufy layers

| KF-afy layers
i . coatedon a
00 =
- : : : i

20 30 40 5 60 80 100 Thickness, MM
Notice:

A - resistance of particular shielding layer
0.7 [uSviH] - emitted radiation through 30 mm lead slab
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COMPARATIVE TEST RESULTS KF-ofy

Dozes of
Sm =E / ZPprs Suppressing aqd Ionizing
Superficial radiation
density | smMeVem®/gr] | H (USv/hour)
1/ 2pa |1
0.139 0.185 2.95
A Nol,;
0.114 No5 Concrete slab 0.152 2.18
3cm
T~ 0.142 2.14
0.107
0.102 No 2:Cones | 0.136 1.75
LTD= 29.2% | 0125 1.40
0.094 — 0.123 1.25
No 3;Cylinders
0.0926 with heavy filler 0.121 11
0.0911 ~ 0.117 0.95
0.104 0.75
0.088 :
0.078 ~ 0.102 0.60
0.077 No 4; ~.
Lead slab 3cm 0.101 0.55
0.076 T
0.074 » 0.0984 0.45
0.0345 0.046 0.35
06 0910 12 15 2.0 3.0 Thickness [cm]

I
Fig. 1 The dependence of suppressing radiation from the different types of KF-ofy and
thickness’ of the shielding layers. Calibrated emitter of y-ray radiation is parent
nuclide Co0-56 (E, = 1.360175 MeV).

Legend:
Nol- coating of 3cm by KF-afy layer with powder.
No2 - coating of 3cm by KF-afy layer with cones heavy filler.

No3 - coating of 3cm by KF-afy layer with cylinders’ heavy filler;
No4 - lead slab 3cm;
No5 - concrete slab 3cm.

By sanitary requirements of radioactive protection, the required doze level is 0.293

(uSv/h) . Therefore:
1. Theoretically, we have to have a material with 1lcm thickness and superficial

density pa = 67 gr/cm? (lead has ph=29.01gr/cm?), which could provide suppressing
radiation Sm =0.008 (MeVcm?/gr) and ionizing radiation H=0.2 (uSv/hour) .

2. Practically, this is 5 cm of lead slabs. Therefore, we can to reduce radiation at
least 2.5 times by 2 cm of KFaPy shielding layer.
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ATTENUATION OF RADIATON BY KALMATRON® KF-a3y COATED ON A CONCRETE
COMPARISION WITH CONCRETE AND LEAD

Concrete KALMATRON® KF afly LAYERS [mm] LEAD
H* slab COATED ON 30[mm] CONCRETE SLABS SLAB

it Sv/hr ! U U U U U U Y U ; U
m 15 0 25 30 4 5 6 30 mm

T\ Y S e S SO
3.0
2.9

2.8
2.7

L Cha

T |

2.6

2.5
24

2.3

2.2

2.1

2.0

1.9

1.8 \

1.695 71%
- X
1.5

1.4
74%
1.355

1.255
1.20 7 88%

1.10

1.00

= 36% \C

0.81

0.8

0.72
0.7 v

0.6

The equivalents of absorbed dose of Y- radiation by lead and concrete slabs comprised with shielding of

30mm concrete by KF-ofy with gradual thickness.
H* - readings from the surface of specified layer.

Test Instrument “DM 3100" (USA); Dose on air 0.16 p Sv/hr.

Emitter: Co-60 (y-ray emitter, Z = 27, Ty, = 5.3 years, E, =1.17MeV + 1.33 MeV).
Legend: s Average of the levels of absorbed dose of radiation

Comparative percentage with previous layer’ attenuation.



