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Table 1 Effects of absorbed doses on the thermal and rheological properties of PP

I kGy BRI % YsmhiR g/ C YaRhga/ g7t HE PRI B/ g-(10 min) ™
Absorbed dose Gel fraction T AH¢ MFR

0 0 170.4 76.38 3.15

10 0 169.7 98.04 19.5

20 0 169.8 92.15 21.3

30 0 168.2 92.15 42.6

40 0.6 168.2 82.46 57.0

YR IR AC AT S PP ARG BEREAT T IS, BER
RSB MR WE 1. ATRAEH, R
(1] PP KRG FETEMRATAL RS B, B BT USRI,
FPE R B, BRI G, BEE R IGR &
(RS0 PP (ARG BB AR /N, RIS & 10 kGy I
PP ({1 B2 B AR FERE T ORI PR AIG, 4k 38 K% T )
5, PP PR PRARIR FE RN o R BE BERAR A SR 32 s
PR IE R HI N, X5 MFR FEH BV &
MEHIE A, RIS PP BT YIS
TR, B BT DR K42 moRG R N B IR RN
X ATREFNGR BRI PP 2 FHERAE T 80 5B Ko
0 kGy

10 kGy
20 kGy

10*

10

10° 10!

/rad-s”™"

1 PP RS DR R B8 BT DDA A2 1 22
Fig.1 Complex viscosity of PP samples as a function of
frequency with different absorbed doses
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Fig.2 SEM micrographs of foamed PP obtained at different
foaming temperatures: (a) 147 C, (b) 150 C,

(c) 152 C,and (d) 154 C
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Table 2 Effects of foaming temperature on the foam volume expansion ratio and average cell diameter of PP foam

IR bab i (N1 S F LA

Foaming temperature / “C Foam density / g‘cm_:‘ Foam volume expansion ratio Average cell diameter / pm
147 0.59 1.52 8

150 0.45 2.00 11

152 0.36 2.49 49

154 0.20 4.60 82

RUIRE N 147 CH 150 CIF, PP IUK 44
UK %N 1.52 12.00, MR ARZAK 3= 22 5
FLIGTTER, IR 1)KL EAAZ) 10 pm, BEEA
FEf BRI, (HRBAR Y. MRIEERS R
152 'CI, B4R PP IR IIABFANEZIK % R F 2.49, H
A ¥ L 32 B LR FLAFAE , PP A A () /N FLIE AT
Ko RIEEZIX 154 CHE, EALABKHHR™E,
VLA R IB I FE PP AR IR DA JE LU SZSIRIK K,
SN E, iR PP AR IS R SOk 45
BB, MR E R PP AEL, Bl 4 CHRIKIBIESE
XA, BONEIE R IR N 150-154 C.

23 ERAE PP H#FmMEIRA CO, ki

¥ PP FERL Hy- S 2 AT AR I, SRS AR I 5
CO, Rt N T HRTUARIEALELIT PP IR IBAT A,
SE RIS N RILIRE 150 'C, KIEFETT 20 MPa.
PP IR M SEM JEUY LIS 3. B R 4Rl A
¥ PP IARAT KT R (3 SL, i A A 7K
RIFAPRAIRAL, X5 K 200) P BRI A RS — 2
HIK 3 15, BEERIGIREAR, PP IARINE L KA
HEAZ, HAZK, KALEKHNEL R HE
AR AR HIRIGTIR L 40kGy I, LN
2, WALEE EAEA/MEAL ML R
FENANM SEM A R AL EAR S HE R T
R 3. WS, FEEWMGRIERIEI, PP LRI AM
K A BB, R RSP FLARIZHTIE K
T RAR IR AL B2 T, PP IR AR R L 2
WALTTER: mfEAR IR AL B AE T, PP YRR
Ak E i R AL TR

XTLEIE 2 A1E 3, AISLIITESAAL AT LA H
R R SR R S 4R e AR P R 45 SRR e 2.1
TGRS PP JSIPER D HriFT 45, fE AL EE
R PP HIRISARANER BN, WACHEAK PP g gy pp stpkibics i b CRAEIRPE 150 C)
IRAKE RBE RN, X SIRE R PP KRS kN —3, Fig.3 SEM micrographs ofradiati?n modified PP foams at a
SBEHERIG R COp KR, WM py . Siven Poaming temperatue of 150 C: (9 OKGy, () 10KGy,
EMBRE i BN RS, B S RN IESL. ’ ’
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®3 MUGIEX PP HIKRGHSHIIRM CRIWEE 150 C)
Table 3 Effects of absorbed doses on the foam volume expansion ratio and average cell diameter of foamed PP at a given
foaming temperature of 150 ‘C

W)=/ kGy MR/ g-em™ (N1 I/ mm
Absorbed dose Foam density Foam volume expansion ratio Average cell diameter
0 0.40 2.25 10
10 0.30 3.02 18
20 0.20 4.56 25
30 0.20 4.49 40
40 0.11 8.09 96
4 Sugimoto M, Tanaka T, Masubuchi Y, et al. Effect of
3 -2—:51% chain structure on the melt rheology of modified
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Study on supercritical carbon dioxide foaming properties of radiation modified polypropylene

WANG Mouhua XING Zhe

LIU Weithua ZHANG Wenfa

ZHANG Wenli WU Guozhong

(Shanghai Institute of Applied Physics, Chinese Academy of Sciences, Jiading Campus, Shanghai 201800, China)

ABSTRACT Polypropylene (PP) was irradiated by y-rays, and then foamed with supercritical carbon dioxide. The

effect of absorbed dose on melting temperature, shearing viscosity, and melt mass-flow rate (MFR) of radiation

modified PP was characterized by means of differential scanning calorimeter (DSC), advanced rheology expand

system (ARES), melt flow rate testing instrument, and the morphology of PP foam was investigated by scanning

electron microscopy (SEM). The results showed that the melting temperature and viscosity of PP decreased after y-ray

irradiation. The foamability of radiation modified PP is improved and a higher foam volume expansion ratio is

obtained after radiation modification. At a given foaming pressure, foaming of radiation modified PP needs a lower

temperature than that of original PP.

KEYWORDS Polypropylene foam, Supercritical carbon dioxide, Radiation modification
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