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Fig. 1 SEM photographs of the inner and surface morphology of the PP granules
a) Fractured section of a PP granule; b} Cut section of 2 PP granule near the granule surface; ¢} Outer surface of a PP granule
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Table 1 Effects of St/PP mass ratio on GP% and GE%

GP(%)
14.11
15.37
17.11
4.3

GE(%}
61.70

No
407
406
408
409

SYPP(wt% fmt% )

0.27
0.34
0.52
0.79

48.59
49.68
56.67

Reaction conditions: BPO/St = 4 wt% ; 60°C ; pre-swelling time: 2 h;

reaction temp: 120°C ; time:5 h
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Table 2  Effects of BPO/St ratio on GP% and GE%

No BPO/Si(wm%) GP(%) GE(%) M, (PS) M (PP-g-PS)

413 0.39 12.41 40.85 87900 278000
410 1.55 14.19 4.0 70200 288000
408 4.26 17.11  49.68 38900 324000
411 6.06 17.13 4971 34400 311000
412 7.80 1570  45.72 22600 229000

Reaction conditions; SYPP=0.5; 60°C ; pre-swelling time:2 h; reaction
temp:120C; time:5 h
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Table 3 Effects of reaction temperature on GP% and GE%

No Temp(*C) GP(%) GE(%) M,(PS) M, (PP-g-PS)

423-1 140 1394 44.39 20500 354000
423-2 120 8.23 26.34 25500 324000
424-1 105 7.38 22.31 18000 317000
4242 9% 3.57 12.06 30100 260000

Reaction conditions : SPP = 0.5; BPO/St~ 5% ; 607 ; pre-swelling
time:2 h; reaction time:2 h
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Table 4 Effects of reaction time on GP% and GE%

GP(%) GE(%)
9.02 27.63
12.23 32.01
14.25 36.23
15.78 4.3

17.11 49.68

No Reaction time (h)

426-1
423-2
425-1
425-2
408

L I S

Reaction conditions: SUPP ~ 0.5; BPO/St= 5% ; 60C; pre-swelling
time:2 h; temperature: 120°C
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Table § Effects of pre-swelling time on GP% and GE%

No Pre-swelling time{h) GP{(% ) GE(% )
427-1 0.5 9.55 27.47
427-2 1 8.9 26.30
423-2 2 8.23 26.34

426-2 3 4.91 14.98

Reaction conditions: St/PP~0.5; BPO/St~5% ; resction temp:120°C ;
nme:2 h

DL ESS R B, LIBRIE PP BT b IR AT
LR BB R R, T R R R AR
AERNEEECE, BT E TR EH
BREEY EELUNEAGT BEBRETE 60%
PlE . SYEZHE AR PP A 50% L BE®R
5 20% ZE B, P 4 D 36 T 6 o A9 B I 2R R
F.BERARENFHENE SHELR.
2.3 BREFWHNEMSES

PP.PS REHFY(ZRZEARFEBS) A
SMGIE (FTIR)YANE 2 AR .

ﬁ
PP-g-FS \

S

1 1 1 1 1 1 1 1

4000 3500 3000 2500 2000 1500 1000 500
v {cm™)

Fig. 2 FFIR of pure PP, PS and the graft polymerization
product{ ethyl acetate insoluble pan)
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Fig. 3 DSC thermogram of pure PP and PP/PP-g-PS alloy

Fig. 4 Polanized light microscopy photographs of the crystalline morphology of pure PP(a) and PP/PP-g-PS alloy{b}

AAZBHAEEEZTMRELT REERES
FUW(ZRZEABRMMNERES(AE 4),
RREM PP P AR TRANGSEH, BIESFR
BHORRPES ERBEAEY P, BT Ps XEN
FTRIEAM . EPPHRERERTHBEN, GRA
. ABARGSH BPEANARXTRET
BB eh 47 60 B A B0 A, OB S R b B G
ZRE. BB OHMCBHE R, P HE

PP EEF KRN YIH . XF IR
EESEWEY ,E PPHS PS HIBI A EHRNA
HERS, BB WP EBRERK PP-g-PS HH
ARYBITHRHHERER IHHEESE
RENZHAIMHBBRBERALBE RN ¥4
fE AXEENRYHDEANNFHENHRAL
EEEEH#HTP.

REFERENCES

Seo Y,Kim J,Kim K U,Kim Y C. Polymer 2000,41:2639 ~ 2646

Rengarajan R, Vicic M, Lee S. Polymer, 1989,30:933 ~ 935

Al-Malaika S,Kong W.J Appl Polym Sci,2001,79: 1401 ~ 1415
Liu C S, Wang Q.J Appl Palym Sci,2000,78:2191 ~ 2197

R s b W N -

-
Lo L — ]

Application (LN I LR ) .1996,8(1):14 ~ 17

-
=G

Yazdani-Pedram M, Vega H, Quijada R. Polymer,2001 ,42:4751 ~ 4758
Jia D M,Luo Y F,Li Y M,Lu H,Fu W W, Cheung W L.J App! Polym Sci,2000,78:2482 ~ 2487

Rengarajan R, Vicic M, Lee S.J Appl Polym Sci, 1990,39:1783 ~ 1791

Lee S, Rengarajan R, Parameswaran V R.J Appl Polym Sci 1990,41:1891 ~ 1894
Rengarajan R, Parameswaran V R, Lee S, Vicic M. Polymer 1990,31:1703 ~ 1706

Flores-Gallardo S G, Sanchez-Valdes S, Ramos de Valle L.J Appl Polym Sci,2001,79: 1497 - 1505
Shunkevich A A,Soldatov V S, Popova O P, Kober K, Tshmel A.J Appl Polym Sci, 2000,77:3024 ~ 3026
Li Qisojun{ #3785, Li Chuncheng( 22 . ) , Rui Zhengrong( P #RME) , Zhu Xuchai (5% , Pan Enli( 7 B3 ) . Modem Plastics Processing and

Lin Zhiyong( ¥k & %), Yan Wenli( B 3L ), Lin Wenlan(#k3 2 ) . Synthetic Resin and Plastics(-3 B St AS & 9% ) ,1997,14(2):27 - 29
Galli P, Haylock J C. Makromol Chem, Macromel Symp, 1992,63:19 ~ 54



am KPS . RERASKETEHHEERELEMR 437

15 Zhang Yuging{ % E % ) , Fan Zhiqiang{ M %% ) , [Feng Linxian| (3§ B85%]) . China Plastics Industry( 3835 Tk ) ,2001,29(1):5~ 7

16 Cheng Rongshi{ & 81 ) . Gaofenzi Tongrun( B 7 F @) ,1960,4(3):159 ~ 163
17 Kingsinger ] B, Eughes R E.] Phys Chem,1959,63:2002

SOLID PHASE GRAFT POLYMERIZATION OF STYRENE IN SPHERICAL
POLYPROPYLENE GRANULES

ZHANG Yanzhong, FAN Zhigiang, LIU Zhao, ZHANG Yuqing, [FENG Linxian
( The Instituse of Polymer Science, Zhejiang University, Hangzhou 310027)

Abstract Spherical polypropylene (PP) granules of high porosity were synthesized using a spherical high yield
TiCl, /MgCl, supported catalyst. As much as 50 wt% of styrene (St)/benzoyl peroxide (BPQ)) mixture (based on PP
weight) was adsorbed into the PP granules, and solid phase graft polymerization of St was conducted under different
conditions . Effects of various reaction parameters,such as St/PP weight ratio , BPO/St ratio , reaction temperature , and
reaction time on the amount of grafted PS in PP, graft efficiency, and the molecular weight of product were
investigated . The structure and phase morphology of the produced PP/PP-g-PS alloy was characterized by infrared
(FTIR}, differential scanning calorimetry { DSC), GPC, viscometry and polarized microscope { PLM) . The results
showed that solid phase grafi polymenzation of St in PP granule produced PP/PP-g-PS/PS alloy with high amount of
grafted PS {maximum 24.3 wt% of PS based on PP/PP-g-PS) and high graft efficiency (maximum 56.7% ) .The
size of PP crystals was greatly reduced after grafting PS on PP. The final product is still in the form of regular
spherical granules, which is beneficial to industrial process. Under the studied conditions, there was slight
degradation of the PP chains in the graft reaction.

Key words Spherical PP granules, Styrene, Grafl polymerization



