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Fig.1 Diagram of neutron radiation shielding system
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Table 1 The percentage change of neutron flux through
different types and thickness of hydrogels with 2.45 MeV

neutron

Type of Type of hydrogel

hydrogel Simple hydrogel / % Eifl(sir/o(iel containing metal
2 100.0 99.0

4 99.6 92.5

6 9.8 80.7

8 97.3 67.3

10 94.2 55.9

12 90.5 46.1

Table 2 The percentage change of less than 1.4MeV ‘s
neutron flux through different types and thickness of hy-
drogels with 2.45 MeV neutron

Type of Type of hydrogel

hydrogel  giinple hydrogel / % E}e]'irloieis /C(‘)thaining
2 15.4 222

4 312 38.9

6 44.2 178

8 54.6 54.6

10 62.3 505

12 67.8 63
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Fig.2 The change of the energy distribution of neutron
through different thickness of simple hydrogels
produced with 2.45 MeV neutron
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Fig.3 The change of the energy distribution of neutron
through different thickness of hydrogels containing metal
ions with 2.45 MeV neutron
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Fig.4 The change of collision frequency of neutron
through different thickness of simple hydrogels with
2.45 MeV neutron
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Fig.5 The change of collision frequency of neutron through
different thickness of hydrogels containing metal ions with
2.45 MeV neutron
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Table 3 The percent change of the neutron flux through different shields with 2.45 MeV neutron

MBI R B, B BEES
THEEZES (p<0.05 Y p<0.01). FA&li/K R 240 5 ik
REEr R e T RE y1=-4.3769x+86.981; 4B /KB
H AT A e E T FE N 12=-4.5103x+86.229., H:f
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(¥ +s, n=6)

Type of hydrogel

Thickness of hydrogel / cm

The neutron flux after shielding from simple hydrogel / %

The neutron flux after shielding from
hydrogel containing metal ions / %

2 16.1+0.9

4 33.9£0.7 @
6 42.8+0.8
8 49.4+1.19
10 58.6£0.8 @
12 61.2+0.7 @

17.5+1.3

32.8£0.6 V@
46.2£0.8 V@
51.9+0.6 V@
613112

62.4+0.9

Note: Compared with simple hydrogel group, " p<0.05, ® p<0.01; Compared with themselves of simple hydrogel groups, ® p<0.05;
Compared with themselves of the hydrogel groups containing metal ions, ) p<0.05
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Study on preparation and neutron radiation shielding effect of PVA/PEO hydrogel

LI Qinghua' YUE Ling' YANG Shugin' CHEN Meiling'
ZHU Nankang' LI Xinnian® YANG Zhanshan'
!(School of Radiation medicine and public Health, Medical college of Soochow University, Jiangsu, Suzhou 215123, China)
2(Shanghai Applied Radiation Institute, Shanghai University, Shanghai 201800, China)

ABSTRACT The effects of neutron radiation shielding were studied by use of a new hydrogel. A simple PVA/PEO

hydrogel and the hydrogel containing metal ions were prepared by physical cross-linking method. The effects of hy-

drogels to 2.45 MeV neutron radiation shielding were theoretically analyzed by SHIELD procedure which is based on

Monte Carlo simulation to calculate the neutron transport situation in different hydrogels. The flux counts of

2.45MeV neutron through different thicknesses of hydrogels were measured by a BF; neutron detector using a K-400

type high-voltage multiplier. The Monte Carlo simulation results show that neutron flux and energy decrease gradu-

ally with increment of hydrogel thickness. Compared with simple group, the neutron flux and energy through the

same thickness of group containing metal ions decrease more obviously. The results measured by BF; neutron detec-

tor show that the percentage change of neutron flux count through 6—10 cm thickness of hydrogel containing metal

ions to 2.45 MeV neutron increase significantly compared to simple hydrogel, and it comes to 61.3% at 10 cm thick-

ness of the hydrogel, and its radiation shielding linear equation is y=-4.5103x +86.229. It can be concluded that PVA /

PEO hydrogel has a better neutron irradiation shielding effect, especially for the PVA / PEO hydrogel containing

metal ions.

KEYWORDS Hydrogel, Metal ions, Neutron radiation, Shielding effect, SHIELD procedure
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