%305 23 M
201256 B

WEMASEN L2 %R
J. Radiat. Res. Radiat. Process.

Vol.30, No.3
June 2012

= i 4% BE 3B

W % BB R R

e Mt BEEL XK

(MR TR A BEM R RN S TR B K2R 130118)

WE BRI A0, B R AR 2800 55 B SEAE T A I, 5D T AN Z IR

ASCERIR T I A A R A A B P T4 P 5 D AR 9 0

I T IR AR R S AR AT P 2 B AR LB B RG Ti

MR IR 0 5 ik e TN AR 1 T SR TR (K 48 D0, R IR 17 R SR P I P R 31 2% D T A7 AE 1)

i) e A i AR JRE DT 1] o
REIR ENE, v ML, FEAH
FESES TQ325.1

R (PP 2 HATH A AN A 2, 77
BRI A M IR —. 5 SR IRAT
Pt PP BATRIS) . AR JERER . SR
LB AR E PR AN 22 AR PR A A5 D s i |2 B
PRy S BITAT I T A A2 AL IR 5 2 AT
T3 KB AL G R BREAAET G R A
FELRST SR B AT TR Ik B . RIS S
THFHEMEL, ARSHH TR R A SR, ok s
Pt BRBE, AR kAR S #E 1 E D IR AR
LTS AR EE T PP Ay s b S A
SEVEZE, FRANHBES PP A ds bl i) BEATH LA L
REASSs, PROVARTY, 1 HBEHE AN E s, &
IZ N, LASCT e A kg,

Wt 5 R A VR T Ok B R R R 32 7 5
P I 48 PP RAORE CL28 1k 4% [ SEATT A IR #A o
= FH i 4 PP A s 5 P P il 2R L Co YR
HL D AR A B, ) EA A PR RE AT AR A
RAEBARBSRAR N, AR 2 JE AN E AT )
Jito ASSOR FE N A1 i 25 i e T PP AL ST e
XF PP AR (KRR AR AL ML, DA i
PP MBIl 5 IR SE AT T dd, DUIIRHZ 08 &
FOAH R AR AT 5 N T A A Bt ad o

1 PP BY4EETPEMEFNAR BT Bl B H1 TR
1.1 PP ia5fp&mEH1IE

F oy S el 7 N g8 45 25 kG 4RI R X
PP BEATHRST BE, R4SV BE R b R S

MR TR A B RHOR R T H Bt 1)

&, PP RAEFETEE#. Carlsson 5P L7 [ g st
PRANLLAM G EALIET ST T PP 5248 UG PR Al 72
fR PP MRS IR S — D HB AT . X
Becker Z5MRHF ST AN 8. Hl3E A Ah
B PP AR 48 [ hi3E PPO,) FIAUE AL i 7
A PP ARG RN BRI, R R P

PPH-—— pp- (1)
PP+0; PPO,- (2)
PPO,+PPH—— PPOOH+PP- 3)
. -0
2PPO,- Non-radical products e.g. — C 4)
CH,

PP-j& PP £ y SERHRE N R TR LA
PPO,-ZF X PP AR+ =4 1),  PP-HIJE 2 PP
IR I BB . — H PP TR T PPO,,
LT PP o FEER AR T, BT A A .
SOL A GENG iR, FEEIE R AR H I,
XPET PP bR, RN R TR O

PPOOH PPO-+OH (5)
PPOOH+PPH —— PPO-+PP-+H,0 (6)
2PPOOH —— PPO'+PPOO-+H,0 (7)
PPO+PPH —— PPOH+PP- (8)
‘OH+PPH —— H, O+PP" %)

AESR, MTRHR C-13 %7 PP AR B )5
THATRRE,  TEE AR IR A S B A = 4 R e A I

AR G L 1980 4 8 R, 2007 SEERNL T AMROR SRR A, B AGERIG R R REAL I S S T R

M, JFf, Email: limin80@hotmail.com
Weki T30 %08 2011-10-27, 4&[8] 2012-02-15



130

LA R/ I [ N

30 %

M) C JRFPALE, MRS (C-NMR). S AHE
- RECH (GC/MS) ZEIAR 5 ik — PR AT
T PP AR AL MLz U,

Bernstein 25U] C-13 #55E T PP = AMAN[fL &
ks, H GC/MS 73471 T PP &5 5 FEAR =4,
RIN 33 R LAY . PP HRS i = Bk A A
BURALE . B 1 o~ PP S B AR A6 il 2
WAt B2 ETEE 1 RN PP AR ERALE 1 3

Pyt —20 N, AR R LA B AR =4 . PP 1 st i Iy R4
TERP AR =4, C -2 H AT A ik 3
VRS N AR RSP B =), C RIS E AR AL, X
FIER G AT LLIH PP 43 1 (R0 B MEARRE . Mowery 268101
I C-NMR #/5¢ PP a4 S AL LEE, 152 T AHALT)
253 . Berstein 25U AR KL PP 75 5 B A 1)
CO A1 CO,, FTESE PP AT TR TE R o

CH, CH, CH, 'CH, CH, CH,
1 ul " ul T 1 ul wl " 1 ul ul
w~CH,=CH- CH,=CH— CH,~ T wCH,=C = CH,=CH—CH~ —(< ™ wmCH,=C = CH,=CH—CH
; 2 : 275 2 2
- 00-
R-H
I"CHE "ICH‘
1 ul wl T
M"CH:_(I:_CHz_CH_CH:W R—H |||CH |||CH |||CH mCH
OH \ S al Cool al 7
v CH,=C = CH,—CH— CH = = =~CH,=C = CH,~CH—CH,~
2§ 2 5 2
n / o OOH
CH,
I nom oooul T
“~ CH,~C—CH, + ‘CH,—CH—CH
I
(6]

Fig.1 One of the steps leading to the formation of many volatile products in tertiary carbon atom

7]

CH,
R-H ool
— CH,~CH-CH, =~
mcle . "IC|H,‘
1 " 1 ' ) 1)
“CH,=CH-CH, = ——— CHACH-CH, =~ CH,
- - L 1
HeCACH-CH,~
0
'lCIHJ “I(:Hx /
) ) 1
L HOO-CH,“CH-CH, —= .0—CH,~CH-CH,
0, RH 2 : 2 2
\ "on,

Fig.2 One of the steps leading to the formation of many volatile products in secondary carbon atom

PP 245 HEIH B At A7 — BN 7] J B A 5 ™ 1
FRZ N S s N o A7 PR ARRE PP 1K) i i
BN, — PP &y BPERER IR G, 45 an DX AR B vk
H %L, 75 PP A7 IR, 4 b X By 1 B B 2R
g5 DO AL B X /AR A D, XL AR T
MBS R BB, 8T EmE R, —
ST AL I 8 B R S BT IR R o
Rivaton 25Nl y LRI AN BRI PP (K150 L
SEIGAE ST 5 S 0N A R DR T 1 EE A X
IEA 21 it DX /AR A DS T, AR5 AR S 301
A S A (R 520 LT 1T L2

PP {RSTEL A 12
PP {EARS I B G — AR a4 A R A
BHEH, PP AR AMEZM SN, 10 HL% 0 7 5 5T

o MRS S R U AE AR PP AE BRSO I
AN R S 0 5 1 PR S R DAL 3 il A )

1.2

|
HO— CH,“CH-CH,
1l

WEREA MK SEE N M E. Harx R A
P BRI L . BEWERS B — A
HREHMTTHIR RS, R EWP T
A IICHRIE IR, R A R T e,
SCHR[17] [18]HIE i U 28 A5 W I A i 8 e i
Do R AW s InburaE R SR SR
FaE 7 HALS 7] LA R4 by 2> PP 45 5 B0 (0 . HALS
(1) % S e e AL T B B e 2 0 o i A0 Ak
Yo IE BRI BT 1) H 2 PRI POO-, IX M\
G NS A o SN N PS B ¢ T EN T A
AR (0 PR IL BBV 1R AR R, DRI AT DA R B A
SPEUtE . 32 B S BT AR S R e LB T B A
P o AR 1T 52 BH I T A A i RS S Jia R A48 1k
Ty A SR W AL R T BR IS S5, T PP ARt T
F, K 3 k.

T e A U STRIE 5% o LA A [R) (10 28 )
T, 0 EE HALS [ PP 85 /N T3 Py A



5 3 3] O S TR R R U IO Tt e

131

HALS [ PP 355 . fi 5k HALS LLPY H AL HALS
B Re A RO I bR S B T LR 3E HALS
VUL HALS A3 Z e P&, PUHFIE HALS

OH \ 0\
ROO" k(v
N . -
+

CH, ROOH CH,

Phenol Phenoxyl radical

Fig.3 Reaction mechanism for discoloration of hindered phenols

2 Ti%EER PP B &

IR A SIS PP AR 2 7 vE 2 LR
IREERGEPIR . 324 D0k, A AMIGE T 24
FE1E] PP AR NG E 77138 o T U5 92 1 4 i 4 e
PP,

21 HiE&E

SRVER 1T PP i AR AR E HIUO0 (o
FEPURA . FBBUAN . CRE RIS AP
B A SR A PPV IR 1 7 & T s S PP,
U AR E HLBL W R B 48 Bl 2, B kA
AR 2E e BB PR IR IR G 5 AT AL
WAk S ELE A R A E AR AR .
HALS e HUEL R ol i BRid 4R A H Mmoo i A
M. Hmderk R i TR R R EE A
SLRENE AR E, AR R B S
FEEI PP HFR ST PN LEE 0] LU, 2425 PP 1Y
RS RS MRk L B B B PP-RI PPO,s, TfiI{E
PP i NS BRSO UMK H )5 A2 TR 50 B e 48
SRR R e A RN S B B A PP 1Y) PP-AIT PPO,- o

Singh 25U HESY S B 28 52 BRIEOGRRE I 944
CEI[6-1(1,1,3,3-PU H 4 T 95 %]-1,3,5- = He-2,4-
F00(2,2,6,6- VU 5 -4- W w2 ) % 1-1,6- — ) 3%
[(2.2,6,6-VU FAIE-4-WRIE)VEJE]]) « =202 BRI F4
TEF 765 (1,2,2,6,6- 11 F HE-4-WRIE L) 35 RS )
HHUBDUET 168 (—(2,4- 5 T H AL W BERR )
HISZBHEY LA 1010 (1,3,5-=FF3E-2,4,6-—=(3,5-
BT R4 IR I RIS PP, LA
AN 0 — o s P S e 7 B i 4 B R 4F o Singh 5%
I KRR TRERZ AR, REPR

EFIEA IR B 2] TARRIER- . S a w2
ST PP (¥ 38 FE W 2 i TR S R B K PP 1Y)
I, Singh PO RIRE EISY T 2 L

AT HALS fERGENLEL EATIR Z AL Z AL,
EATHR AR T B A A S A AR A
REWRER.

o \ OH \
\ |
W Disprop y |
\<J - N
|
CH CH CH,

Quinone methide Phenol

(yellow)
[19]

TR AR R, 150 TR &5
n&ﬁLW%M%%WMWé%
HH 2 UF T35 50 PP

Shamshad 2% 141 189 9 70 &5 2% — HI R — £ g
(DOP). ZBHEHFGET 944 8L 622 (¥ (1-38 L3k
-2,2,6,6-VY FEBE-4-F2 BE0RIE ) T FRIR) AT BT
ST 168 LAK A% A2 LA BRVN I 21 55 PP 143
BT 4R PP KL, FIXFPRL 645 IR B 7 H b
SEA ] AR BRI R, w AR LT (0 i e
PRI @4 52 P - Shamshad ZEPHE— 97 R T4
TR TR AR AE T PP, 5NN SZ B %
R AR B PUER G, RIS RIRES N s
HFFRNE PP I 4R MR GF, T LUR Tl & s H
I

Becker 55T R BLZ BRSO 6Ra 2 F) . A
B 2R AT AR PP #5 LR, PP 4R S s e M i o
SRR PP A S IR AT A4, PP 4R S AR e
PEIR 2

Wang “5PHRE 5% S B2 B O RRGE 71 2,2,6,6-
VY FA B WE P-4~ FF RS A PR 15 ( TMPMD B 1,2,2,6,6-
T F IR AE BE-4- F L VIR TR R (PMPMD s 2] PP
W, $Em T PP AR IR M. TR BRI R

G Lk DY S 7 m&%mﬂgﬂmm% Uk REAT .
Falicki 521158 THIIMSE S . RS PEmT
nTy%&%KTHMﬁ%@ﬁﬁ%%TPP¢%
HH R ENE., KIZH R E ] PDSE-(H
FENIRIR)-2, 2, 6, 6-DY H FEWRIE BE R AR 245 1135
Y5 10100 1076(B-(3,5- 4L ] He-4-F2 L) P
B2+ B BERR) . 1098(N N /S V. AL XR(3,5- 4L T
Fe-4-FR FOR N B O S BUA R A I FAE R, AR
PDS 5 KZHHUA NI B GG i bk Ae PP
A AR A B . b 1076 5 PDS
F B [ 2k SR e 11« Wang 25— 2B RIF 5T o IR 42 Hh 2k
WL Tinuvin 328(2-(2-F836-3,5 — U T FEARHE)
ZRFE M) I F PP RENS IH 5 H R = PP i A T

. Singh Z§7
ﬁ*ﬂﬁﬁﬁ”ﬁﬁg



132 WEMASEN LZE %M

30 %

PE o 32 B0 Ra E M Tinuvin 328 — & A 1] £
TIRPBEE, A PP (4% F I . Tinuvin
328 I b A A B A R B R R AR ]
RS e 4 PP 4R R ) 2 R 5L

7E PP HINN B2 B e e e 7R i B Ak M ki
iz mT LB SR v PP (e MRS MR € e T

Rezk 2GS A 3L IR AR A PP NI & Fih e
FNRE Bk, REEIL y PLpfmMRett. K
AR 1.5%—2%F) MP (2,2-3F. F -3 (4-F JE-6-
BT ) ) 8 DDA (N, N'- 5 8 2K -5 28 o)
WIN PP o, A LA & PP AUSES R e k. WEST RN
BV IR I R IEIRE R, PP BEAR IR

Albano 2PV A [RIE LY (52 B R e 771 944
M2 BHEy B BHT (2,6- 80T FERHmY) A
2| PP . RILIIAFEFAT PP #RLL4E PP (4R
FaEtELr . F y SHER7E 25 kGy I 50 kGy 1% HE
MR, IARGERIN PP E TR, B
B PRI T, R RT = T .

AR, 38RO G TR T R [4]
FHIE(CAADIIIA PP 5, $&m T PP 4RI FE AN
WG, mEFER AN, Re ok w
S N CA[4]1%) PP [ 6 R 1tk B S A0 T+
A BHT [ PP B4R s . CA[4]6EM W= PP
(P S R 1 32 U IR TR 0% e e s B R v = A
T AR YA H 35 A T E RS K DL
M5 ke A S R e 1

Yoshii BRI PP b i ANAH 2K K R T
Bkl 4 W B AL T R8I (CPB-2) 43 W I 4R
PP 7 y S 24 e ok R rp RN WS 1 A% . CPB-2 [
T AERSHE = PP IR FE R R A, A AT LA = PP (3B
M. CPB-2 MIAZE] PP o, & TE A i FIIT i 45
Ky, XM GERIAE PP LA T4 R

LB R 35 99%-50%5 PP 5L PP
H 1%-50% i AL I B8 206 SEIR, AT LI PP
(i B, PP Rk n DU T ARk o AHABLIT
FE LRI R BT 0.1%-20% ALK K1)
PP, 1R 4T i FE

22 ERGE

PAGE SIS AT Y E BE B R E A 21
PP L —For k. XHERUEFIARIREY L, 12
i R A I ARG ME RO SR8 PEAE T IR 24 5T
RPN, R T R AU PP (e S R
WFFCE DU, e Tl i ia e PP RE, bl
WAL TR . SRIEHIE PP A E /I 2
SR VARG A AR R EE . RRUE FIHESR

YR EAAREA], T H R TR R E 7
1y SHERER I G RAE TR 2R, AR
VERs SoAMRIE T &R PP — M2
ZRRER, AR . BRI A e R e A
B2 PP L, FEFIBEASITA RN,
FOE RN E%), 5 PP IRAHZ LT

Wang 25UV AR S A 0 TMPM . $:4:%) PP
o BT TMPM 1 PP G EME . v lde
Py 5 PP AHA RN 4 AR AL T TMPM B8R
PTMPM #1 PP f il iR AT 201 PP. 47 T TMPM
1) PP FU&s ¥ &2 B A e 7 —ild in A\ PP
o, PP (PR R E MRS 2 T W2 14 . PMPM
SRS RAER B PP LG, e ARRE IR PP M4
RCR S, B SRS T PP R R

Wang %Dy 7425 TMPM I PMPM 4k
F, AR S B A 7 VAR R R AR TMPM 5
PMPM, I F 5L 57 T FRER(MMA) B A 24 (St)yRetk 3]
PP I, e 7R eI Es %, 4 PP L
RGP AP AR S PP (1 I A P A L R e

3 it

gi bk, HATHEE PP OAPRHKILR AT S 45
WF: (D 5 PP R ZURAE PP s N4l
FEE FRSKIE BIAE LR I ) F K, IR ik R i
FERE A 2 OIS, iy H— B 1] A BE Al 22 A
REWHHTH, REBRAL . (2) KPR FE T
et B PP L& AR S PP RIS AR 2D, 1y HL 75
SR 5, A Redila iR PP, I T T2,
JEAE, T A LA T SO MR . (3) X PP
A PRSI 25 5 KPR IR SR A AR B AL 7 AR AL 1)
WIFOEMRAW, T RGEMTT. HIRA —
PR 2E T8, Wl — Dk A A RV
R 2 AR 2 PP b, A PP R TR AR I X
I PP I ETERE, N AR KRBT 1] o

AR B i st PP ARSI T — e 1)
JIR, (GRS AN AR L, e B DX B A i 4 e
PP WS D B, H RS AEAEAT 2 R R 22 T
i 1 PP AN Bl BAT SR PR BE R PP OB b AE R
ANAT 5 /6 W] AR A R iS50 ) 14 2 P T 3

S 3k

1 Wik, REE S0 TR RS N bt
JERURE AL, 2002: 152-153
HA Hongfei, WU lJilan. Polymer radiation chemistry prin-
ciple and application. Beijing: Beijing College Press, 2002:
152-153



1 O S TR R R U IO Tt e 133

10

11

12

13

14

HAH=. BAWmsimT. dust: B2z Hist, 2003:
180-183

MU Neihuisan. Polymer radiation processing. Beijing:
Beijing Science Press, 2003: 180-183

Carlsson D J, Dobbin C J B, Wiles D M. Direct observa-
tions of macroperoxyl radical propagation and termination
by electron-spin resonance and infrared spectroscopies.
Macromolecules, 1985, 18(10): 2092-2094

Becker R F, Carlsson D J, Cooke J M. et al. Stabilization
of polypropylene to r-irradiated oxidation. Polym Degrad
Stabil, 1988, 22(4): 313-323

Williams J L, Dunn T S, Sugg H. ef al. Radiation Stability
of polypropylene. Radiat Phys Chem, 1977, 9(4-6):
445-454

Jia H S, Wang H L, Chen W X. The combination effect of
hindered amine light stabilizers with UV absorbers on the
radiation resistance of polypropylene. Radiat Phys Chem,
2007, 76(7): 1179-1188

Bernstein R, Thornberg S M, Clough R L. er al. Radia-
tion-oxidation mechanisms: Volatile organic degradation
products from polypropylene having selective C-13 label-
ing studied by GC/MS. Polym Degrad Stab, 2008, 93(4):
854-870

Mowery D M, Assink R A, Derzon D K. Solid-state C-13
NMR investigation of the oxidative degradation of selec-
tively labeled polypropylene by thermal aging and gam-
ma-irradiation. Macromolecules, 2005, 38(12): 5035-
5046

Mowery D M, Assink R A, Clough R L. ef al. Radiation
oxidation of polypropylene: A solid-state C-13 NMR
study using selective isotopic labeling. Radiat Phys Chem,
2007, 76(5): 864-878

Mowery D M, Clough R L, Assink R A. Identification of
oxidation products in selectively labeled polypropylene
with solid-state C-13 NMR techniques. Macromolecules,
2007, 40(10): 3615-3623

Bernstein R, Thornberg S M, Clough R L. Insights into
oxidation mechanisms in gamma-irradiated polypropylene,
utilizing selective isotopic labeling with analysis by
GC/MS, NMR and FTIR. Nucl Instr and Meth B, 2007,
265(1): 8-17

Mallegol J, Carlsson D J, Deschenes L. Post-y-irradiation
reactions in vitamin E stabilised and unstabilised HDPE.
Nucl Instr and Meth B, 2001, 185 (1-4): 283-293

Carlsson D J, Dobbin C J B, Jensen J P T. ef al. Polypro-
pylene degradation by y-irradiation in air. ACS Symp Ser,
1985, 280: 359-371

Rivaton A, Lalande D, Gardette J L. ef al. Influence of the

15

16

17

18

19

20

21

22

23

24

25

26

structure on the y-irradiation of polypropylene and on the
post-irradiation effects. Nucl Instru and Meth B, 2004,
222(1-2): 187-200

Clough R L, Gillen K T, Malone G M. et al. Color forma-
tion in irradiated polymers. Radiat Phys Chem, 1996,
48(5): 583-594

Chapiro A. Radiation chemistry of polymeric systems.
London: Interscience Press, 1962: 347-349
WSS, TR S BRI IR I BE 9T, AG# 9T, 2000,
11(4): 19-23

WANG Huiliang. Research of Polyolefines Resistance to
Radiation-Induced Discoloration. Chem Res, 2000, 11(4):
19-23

RS, fLAEBE, BROCES. HALS KHuasmn BN
SEEEIEN. SR BT SRR T Z %R, 1999, 17(2):
70-75

WANG Huiliang, KONG Xiangnbo, CHEN Wenxiu.
Effect of HALS and antioxidant on the radiation-induced
discoloration of polypropylene. J Radiat Res Radiat
Proces, 1999, 17(2): 70-75

Alariqi S A S, Kumar A P, Singh R P. et al. Stabilization
of gamma-sterilized biomedical polyolefins by synergistic
mixtures of oligomeric stabilizers. Polym Degrad Stab,
2006, 91(10): 2451-2464

Alarigi S A S, Kumar A P, Singh R P. Stabilization of
gamma-sterilized biomedical polyolefins by synergistic
mixtures of oligomeric stabilizers. Part II. Polypropylene
matrix. Polym Degrad Stab, 2007, 92(2): 299-309
Shamshad A, Basfar A A. Radiation resistant polypropyl-
ene blended with mobilizer, antioxidants and nucleating
agent. Radiat Phys Chem, 2000, 57(3-6):447-450
Shamshad A. Radiation tolerant polypropylene finds
greater use in medical circles. Plas Addit compd, 2005:
38-41

Becker R F, Carlsson D J, Cooke J M. et al. Stabilization
of polypropylene to gamma-initiated oxidation. Polym
Degrad Stab, 1988, 22(4): 313-323

Wang H L, Chen W X. Effect of penta- and tetramethyl
HALS on the radiation resistance of polypropylene. J
Appl Polym Sci, 1998, 69(13): 2649-2656

Falicki S, Gosciniak D J, Carlsson D J. et al. Secondry
and tertiary piperidinyl compounds as stabilizers for
gamma-irradiated polypropylene. Polym Degrad Stab,
1994, 43(1): 1-7

TEHESE, w23k, WMROCHE. v 5T HALS 54U A PP
(5 F S SALERIE ST () -5 F HALS HHi%
FIE PP AR IFFIALEL. Wi TR R RS 5 TR, 2002,
18(4): 143-150



134

LA R/ I [ N

30 %

27
28

29

30

31

32
33
34

35

WANG Huiliang, PENG Tao, CHEN Wenxiu. The com-
bination effect and mechanism of HALS with antioxidants
on the radiation resistance of PP II. The mechanism of the
combination effect of HALS with antioxidants. Polym
Mater Sci Eng, 2002, 18(4): 143-150

Nayak K. WO 056 661, 2005

Rezk A M H, Senna M M. y-radiation stabilization of
polypropylene. Polym Int, 1992, 28(4): 265-270

Albano C, Perera R, Silva P. et al. Characterization of
of  hindered
amine/phenolic stabilizers Nucl Instrum Meth B, 2007,
265(1): 265-270

LA, S0 W-BUT AR [A] 0T R JE NGy HR B
R RS E AR . AR ST OT T AR A T2 AR, 1997,
15(4): 217-223

YUAN Lihua, FENG Wen. The effect of p-tert-butyl calyx
[4] arene on radiation degradiation of degradiation of
polypropylene. J Radiat Res Radiat Proces, 1997, 15(4):
217-223

Yoshii F, Sudradjat A, Nishimoto S. er al. Radia-
tion-resistant polypropylene improved by a compatibilizer.
Polym Degrad Stab, 1998, 60(2-3): 393-399

Kozimor R A. WO 08 238, 1997

Weng W Q. WO 061 565, 2005

itz VR, EA. BEWRERSEEd. bt
P27 ok HiRRAL, 2002: 19-47

ZHONG Shiyun, XU Qianwei, WANG Gongshan. Poly-
mer degradation and stability. Beijing: Beijing Chemistry
Technology Press, 2002: 19-47

Kaci M, Touati N, Setnescu R. ef al. Grafting of hindered
in  poly(propylene)
Mater

gamma-stabilized PP  with  blends

under
290(8):

films
2005,

amine stabilizer

y-irradiation. Macromol Eng,

36

37

38

39

40

41

42

43

802-808

Zaharescu T, Kaci M, Setnescu R, ef al. Thermal stability
evaluation of polypropylene protected with grafted amine.
Polym Bull, 2006, 56(4-5): 405-412

Kim T H. Melt free-radical grafting of maleimides with
hindered phenol groups onto polyethylenele. J Appl Po-
lym Sci, 2004, 94(5): 2117-2122

AlMalaika S, Suharty N. Reactive processing of poly-
mers-mechanisms of grafting reactions of functional anti-
oxidants on polyolefins in the presence of a coagent. Po-
lym Degrad Stab, 1995, 49(1): 77-89

Wilen C E, Auer M, Stranden J. et al. Synthesis of novel
hindered amine light stabilizers (HALS) and their co-
polymerization with ethylene or propylene over both
soluble and supported metallocene catalyst systems.
Macromolecules, 2000, 33(14): 5011-5026

Wang H L, Chen W X. The effect of grafted TMPM on the
radiation resistance of polypropylene. J Appl Polym Sci,
1999, 74(9): 2150-2157

Wang H L. Radiation-induced grafting of pentamethyl
hindered amine light stabilizer 1,2,2,6,6-pentamethyl-
4-piperidinyl methacrylate onto polypropylene. J Appl
Polym Sci, 2005, 98(5): 2157-2164

Wang H L, Chen W X. Radiation-induced grafting of bi-
nary monomers containing HALS onto polypropylene.
Radiat Phys Chem, 2006, 75(1): 138-148

Aymes-Chodur C, Betz N, Legendre B. et al. Structural
and physico-chemical studies on modification of poly-
propylene and its polyphenolic antioxidant by electron
beam irradiation. Polym Degrad Stab, 2006, 91(4):
649-662

Progress of radiation resistant polypropylene in medical circles

LI Min XIAO Liguang ZHAO Hongkai

LIU Yabing

(College of Materail Science and Engineering, Jilin Architectural and Civil Engineering Institute, Changchun 130118, China)

ABSTRACT

With the rapid development of radiation sterilization, the radiation resistant polymer for medical use

has become a hot research topic in both basic and practical point view. In this paper, the recent progress of medical ra-

diation resistant polypropylene (PP) was reviewed. Not only the radiation degradation mechanism of polypropylene,

but also the color change mechanism and the preparation of radiation resistant were involved. The paper focused on

the preparation of radiation resistant polypropylene and the challenge in preparation of the medical material and its

future development were discussed.
KEYWORDS Polypropylene, y-rays, Sterilize
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