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A Theoretical Consideration about Effects of Radiation on the Physial
Properties of PP
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Abstract

The physical properties of polypropylene (PP) membranes under the radiation field were
investigated. To calculate radiation flux affecting to PP, it was used MCNP4A Code. The PP
membrane and deoxygenation equipment were standardized to bar structure in order to
calculate the phonton flux with MCNP4A Code. The change in the properties of the PP
membrane to be used in deoxygenation equipment was rarely occurred during the usage work
because the radiation level of reactor coolant water was very low level and The doses of
radiation workers are very low. From the results, it was found that the Physical properties of
PP membranes which used for nuclear power plant reactor coolant water disposal were not
rarely changed under the simulated radiation field.
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ALe 6L F23 FA o)t

B A7 £2844 AAZR AHEHE 7] - BEute AL nia BF =y
(polypropylene, ©]3} PPe} 3) o2 122 AL tFEE PAA s
Aok A AZFE 9AZ A& AFFE ohYAT 5
o] AXNE A&HH o7 B ALY A9 AL Fojxgt g 3
weEl B dAFqAE go] A7 FAMAG A T U W AR g we] Aol
A8 = JAEAE Hrrsgo

2. 023 w7
S ZAbe] Aoz e wAEE £09 Hotd wale ey 2.

(1) 7} 2 3 (closs-linking) : ®x3F 2&¢o 2 slu A

(2) ¥3l(degradation) : 8 Zav Al& AArSoA A o] A
(3)

(4)

rulo

w

7IA A4 : Hs, CHy CO 22 71AF BEES BA
2t3h(oxidation) : 7] EE AL EXA EH 9 4

21 Eg=z=9de B4

PPt 7la A% Aujurg<9) Z) o g "(polyethylene, PE)3 & A ujukg9l Zgjoliiel
(polyisobuthylene) +%9 F3t FZRAZ WALA S A Zv|2L AAoltd, PPE YA g9
2 Z29e mE 73 FHo2 YJeEye dE(-CH)71E 7Hd vAg wjd= 448 d. PPE
FZ9 A THA v|dsd mAARAoIT wad EE& FEYE(yield strenth), FAE
(stiffness)®} 7 = (hardness)E 7FAth. =3 PPE= thas A it 2AAE 712t} PP ¢
A 5ol FEZZE isotaticH atatic TFE7F ATk (2¥ 1 F=x).
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Atatic Polvpropylene
13 1. Polypropylene®] A7+ & A : Isotaticd} atatic

Isotatic PPE Al Fo ©x @7}x e 7t oA ©9inre] EAj8tA @t PP Ut
HoZ H& g9 ETES Lt ETEEMN AF L9 vinylidene 287171 ZEv @ddr]d
A& AAs7] olHE BE ELERE -CO-, OH-, -0-0-, 7124 Z@nd AY¥A F
ppm A EQ Aot o] 9o WAL A (radiation field)ol FFE FAZE Zu] FAZ(= 100
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ppm) ¥ EFRE F 5 T A AAAT EARTT

22 E97e WY

ARG w2 E B AL AR WY YHES BED R AW BAL dgHo
2 AAFe] 2 3FE WS ehin nouR (o)) WAMe EdviE Ay
WA 2R o3 AAHE A4ES B8 £ otdel G oz EFUL G @& A
UR 100 eV( 1 eV = 16 x 10%° J)E wANN FFPL o HAIAY BaslE 53F9
+2 ZFoHT}

By EE 2iE SerEe &
G = 100 eV(E20l 3 R)) [molecule/eV] seweeeeseeseenes 1)

71E GX)e Ntudd A4 deEsE Jede GO)E RAHe gatEsE vetdo ZE9

Eo] WAbMe A of 2AstE M Fa% 9 stad @(cross-linking)olth. A

cross-linking) ¥ &3 (degradation)= %\’4”1 Tz9 B3 EAHL WA= v|HE Apd-3

g Ao}, WAt FEAEe F fPoEE /M2 A I (cross- hnkmg)a—} 2o A $Hend-linking)

o2 4HA Utk 44 FAE7] Agoz HHEHE uAdTE 449 AES XS 37 287
A% HHAFTE A A AlES Y Ztu A 29Egs 19 2°ﬂ EA AT
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a9y 2. 299 A 2 (@ ZAEF ; 0) 2EET ML FA 29

AnAFe ANY FviE 379 RAR WFAAG 1 @A 2AFol F8D 7180
de $AEE AaA7IE A4 B40l 4D R RaE 2R FaA D Benie
F71800 BE SHEE F71A710 A4 E4e] Astant

23 714 S EY Y EXds W
NaAddd R A 292 #A4sE EEd HEFAA 7HE T 9dd JAs EX
359 /‘E“ o] A & A 3} (isomerization) ¢} 118 Blcyclization) 22 o2 W3tE TAst}, o] A4
2 Hlx3 3etH FRES /M AEAFY AFEREEH A4E AAHEEFH vizsit PP
o] o] 23} ”}"4 F2 ad F s 71A Aot 98 TR AEE FAA F4 Ao
7}4 At Isotatic PPE @ Edd ot 25T 2787 2639 GH) #e 79 2639
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H H2 ot T HAEZ Be VA AAES feoly A" ¢4 o W EHE 0.026
0.064, 0.0328} 0142 vltstA BuEArt o WAsFL v T ZAZRAY XHole Aol
th B $429 HE o9 AAE TS FL7|E A ZYUHEL COY COt & % A
A8

2.4 A3}

S zre FAHAY Zand &35 JdE AlAE 9ALA AEE B Az B3] AEE
LEMNL FFog FHHow JPHAr) EFEALI ARFA wEt AA7AY V2t FF
ok MF, Aa, 37 Z2AA v-wAA S ALY, PPl Uit S o AtsAdY 9 1
PEE I 3o ZAEAT AL Z7)o B7F 44 A JgS @A gk MAFo] FrHgd w
g} 240 & zo]7} A3 AAr},

i5
Air
10 r—

Nitrogen

Vacuum

Number of cleavages, rel. units

! I
0 25 50

Dose , kGy

a9 3. 77, AF9 A BANA ZAME polypropylened] A
FadEa AR A

3. 49 2 4%
44 474 AT 4 AAFAY F2 g4 FEQD 27199 Ad A™A

o
i = =2
A3 AT WAAZFe=zRH 27T (polypropylene, PP)o)} FH= FrAFE WEed 2o
A2bste] Bk
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E 102 Baehs ASE 3o PAEE
aAF I A s F(uCi)
Ar-41 0.75
Mn-56 0.91
Co-60 0.26
Zn-65 0.02
Sb-124 0.09
Xe-133 0.04
I-134 1.31
Cs-137 0.11

5 s 3.49

PPl v WAL E S AAS7] $18l MCNP4A CodeE ©] 83 21 MCNP4A CodeE ol &
gt Phonton flux& ZA4tet7] 948t &7 F A< PP T& & FXE 1A dRen ¥ 9
WAbso]l #AA BEEHAJGR SR BT Geometry TS PP A @ AF
25cm, ZAo] 7lem, £33 35L 782 F74 00lcm B TFREMHN, WALH Y Fo] B FLdA H
o o= 7FAste] MCNP4A Code?] F4 tallyE AH-&3+e] Phonton fluxE Al4tst4 .

E 2. MCNP4 CodeZ Altte HEH EnergyE eld PP d=s A%

Energy™ Phnton flux DF(E)* Dose Rate
(MeV) (1/crt) {(rem/hr)/(phonton/cr’ - s)} (rem/hr)
1.00E-02 0.00E+00 2.78E-06 0.00E+00
1.50E-02 0.00E+00 1.11E-06 0.00E+00
2.00E-02 0.00E+00 5.88E-07 0.00E+00
3.00E-02 1.89E-06 2.56E-07 6.24E-08
4.00E-02 8.06E-06 1.56E-07 1.62E-07
5.00E-02 2.20E-05 1.20E-07 3.40E-07
6.00E-02 2.46E-05 1.11E-07 3.53E-07
8.00E-02 5.38E-05 1.20E-07 8.34E-07
1.00E-01 5.26E-05 1.47E-07 9.98E-07
1.50E-01 1.07E-04 2.38E-07 3.28E-06
2.00E-01 7.33E-05 3.45E-07 3.26E-06
3.00E-01 1.30E-04 5.56E-07 9.33E-06
4.00E-01 552E-05 7.69E-07 5.48E-06
5.00E-01 4.79E-05 9.09E-07 5.63E-06
6.00E-01 3.65E-05 1.14E-06 5.37TE-06
8.00E-01 8.36E-05 1.47E-06 1.59E-05
1.00E+00 2.59E-04 1.79E-06 5.98E-05
1.50E+00 1.94E-04 2.44E-06 6.10E-05
2.00E+00 4.88E-05 3.03E-06 1.91E-05
3.00E+00 1.50E-05 4,00E-06 7.72E-06
4.00E+00 0.00E+00 476E-06 0.00E+00
5.00E+00 0.00E+00 5.56E-06 0.00E+00
6.00E+00 0.00E+00 6.25E-06 0.00E+00
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Energy* Phnton flux DF(E)* Dose Rate
(MeV) (1/c) {(rem/hr)/(phonton/crt + s)} (rem/hr)

8.00E+00 0.00E+00 7.69E-06 0.00E+00

1.00E+01 0.00E+00 9.09E-06 0.00E+00

* : Phonton fluxE Dose RateZ W&3l7] 93 W& A= (Conversion Factors)EICRS-29] ¥
FAAE ALEE
AMJQAR AFEE WAL Y] H4e Addy Foli AE L Point Kernel2 AT 4
Z+(Buildup Factor)®+ Taylor MethodE AbEE L, AN A kel A-le ZHEA ¥
AArs4th. Photon fluxE A #F&Z 9 42 4 20 «]3}04 Abete F 20 JYeERAT

2l

Dose rate = Phonton flux x DF(E) x £%WAl5 & x 3.7x10Y Bq/Ci ... 2

a7]4, Dose rate®] ©9E rem/hr, Phonton fluxe e, DFE) (H3gahE=
(rem/hr)/(phonton/cif - s)01 31 FWALeHFL 349uCiE st o, A Ao wet Al A
&2 ¥ 29 YerSL.

4. 4

rf

Z JUAE HFe S Fot ALY F FANFEL 1.99x1077 rem/hr2 UEIR T, AFNA
29 $AZATY FUA 16 m/hol A 98%9 L£FEMNA AAZTELE FXNE AL LA
AsTF &§E44L FE7F 300 ppbelUth ol & ATWH &S44E 7[FEXQ 25pphE BFF7)
AAE oF 109(24043) A= FAE Aok 3l 1 TUY A ABFLE £ o 274
13] A=e 12 A2 gdH™ dzr &4 7132 F 60(1440A WA= 48 o2 o4d
o kA olE 1 dESE o] e MHFoz AASH F 029 reme] HY AHAFE 1239
i 29 x 107°Gy 9 FrA® &e 74 o &L PPi HiE € F Y& A= #
1.2 x 10* Gy @l 24 x 107°% AEZ, vju|g 4F& e Aoz AdFHRY] dEd I
28 AEFT ESIAE AAS] HF o] FAE AEHHOE AEd9E PP 2 AFTY
o] WA EA 3l e G} ALY ot wEkA PP AR WA AYFAAE Fol7] A8

B S AV g ALA A (antirad) & AHE-8HX] SfolE € RAo2 oJAZ
E gl ZAAA e wAbse Qi ARV HE £ e AEFFE AP 05cm A ANA
4ol 170cm o 7Hde & WS o} AFIHES AL BUth Geometryst A4tAAE PP
gto] MEIE AT FYd 27eE HAAS T MCNP4A Coded] F2 tallys AF&3le] A4S
o},

Z+ oy AFee Fotod ANY F AFLL 357 x 107° rem/hrol®] PPt 5%
AT FLE ST AAZA - 24 Az 609 (1440739 - A 83}
g7)9tell A 0.5cm A e 170cm Z o)< SLE-,—Ei ZFA7E wrE dFTHL 514 mre
7Ht} ol 4nkdlel |z &Y 100 mreme 51.4%° s Fdte HALA AGAY Gt &
#9 2 rem®| 257%°] Eddstn A4 @G HAA Ages oBt X dA {A=H7
qzo dAzs €34 HF JFL 0§ vud AR FHUrEHJY oA, FdaiE AF
ALg- 5 & 7]‘—’1‘ AAQ PPe AP AFTFY WA wlg @y HEd A9 & He=® H
7tE ey A fEE FAY AR ZoE BGHAUTH
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