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Study on polypropylene toughened and reinforced by

inorganic single-filler and hybrid-filler
Major: Material Processing Engineering

Postgraduate: Kun Yang  Supervisor: Guangxian Li
Abstract:

Polypropylene (PP) as one of the most important commodity polymers is widely
used in technical applications. Because of its good processability, relatively high
mechanical properties, great recyclability, and low cost, PP has found a wide range of
applications in the household goods, packaging, and automobiles. However, owing to
its low modulus, high notch sensitivity, and poor impact resistance, especially under
extreme conditions such as low temperatures or high strain rates, the usefulness of PP
as an engineering thermoplastic is still limited. So, the challenge of increasing the
impact toughness and modulus of PP has provoked considerable interest.

Addition of inorganic filler into PP could reduce the cost, but some mechanical
properties of the PP composites usvally decreased, including the yield strength and
impact strength, The challenge how to reinforce and toughen the PP using inorganic
filler had provoked extensive interest. A lot of factors could influence the mechanical
properties of the PP composites filled with inorganic fillers. In this paper, one sort of
calcium carbonate particles with four different average particle sizes was used. The
calcium carbonate particles used were with average particle sizes of 25um (CC25),
4um (CC4), 1.8um (CC1.8) and 0.07um (CCO0.07) respectively. Another sort of glass
bead particles with four different average particle sizes was also used. The glass bead
particles used were with average particle sizes of 15um (GB15), 10um (GB10), 5um
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(GB5) and 2.5um (GB2.5) respectively. Five types of PP with different intrinsic
toughness were used as the matrix of the composites. PP1 was a commercial grade of
isotactic polypropylene (F401, homopolymer). PP2 was a propylene-ethylene
copolymer (K8003). Three types of polypropylene mixtures used were PP3
(F401:K8003 =1:1, weight ratio), PP4 (F401:K8003 =3:1, weight ratio) and PP5
(F401:K8003 =1:3, weight ratio) respectively. The influence of the intrinsic
toughness of PP matrix and the particle shape or size of inorganic filler on the
mechanical properties of the PP composites filled with inorganic fillers was studied.
Three types of calcium carbonate hybrid-filler particles used were CC25/CCO0.07
(CC25:CC0.07=1:1, weight ratio), CC4/CC0.07 (CC4:CC0.07=1:1, weight ratio) and
CC1.8/CC0.07 (CC1.8:CC0.07=1:1, weight ratio) respectively. Another four types of
glass bead and calcium carbonate hybrid-filler particles used were GB15/CC0.07
(GB15:CC0.07=1:1, weight ratio), GB10/CC0.07 (GB10:CC0.07=1:1, weight ratio),
GB5/CC0.07 (GB5:CC0.07=1:1, weight ratio) and GB2.5/CC0.07
(GB2.5:CC0.07=1:1, weight ratio) respectively. Incorporating the calcium carbonate
or glass bead and calcium carbonate hybrid-filler particles into the PP matrix to find
whether a synergistic hybridization effect of the hybrid-filler particles existed, and
when the synergistic hybridization effect occurred.
In this paper, some results were obtained, which were showed below:

1. The intrinsic toughness of PP matrix and the particle size of calcium carbonate
were two important factors on the determination of mechanical properties of the
composites. No matter what type of PP used, for all four calcium carbonate particles,
CC0.07 had the best toughening effect to improve the impact strength of PP matrix,
and the major toughening mechanism was the pinning effect introduced by CC0.07.
For the same type of PP, under the condition of same filler content, the yield strength,
the flexural strength and modulus of the PP composites filled with CC25, CC4 or
CC1.8 could be regarded as the same, And larger than those of the composites filled
with CC0.07. Only in the PP1 matrix, the addition of 10wt% CC0.07 could reinforce
and toughen PP1 simultaneously.

2. The intrinsic toughness of PP matrix and the particle size of glass bead were two
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important factors on the determination of mechanical properties of the composites.
For the five types of PP with different intrinsic toughness used, at the condition of
appropriate filler content, GB2.5, GBS or GB10 could toughen PP1 to improve the
impact strength of PP1 matrix, and GB2.5 or GB5 could toughen PP2 to improve the
impact strength of PP2 matrix. The major toughening mechanism of GB2.5 was the
pinning effect introduced by GB2.5. But for the other three types of PP mixtures
(PP3, PP4 and PP5), GB15, GB10, GB35 or GB2.5 could not toughen PP mixture. For
the same type of PP matrix, under the condition of same filler content, the smaller the
glass bead was, the better the impact strength of the composite was. But the particle
size of glass bead influenced the flexural strength and modulus of the composites
little. For the PP1 matrix, when the filler content was in the 10-30wt%, GB2.5 could
reinforce and toughen PP1 simultaneously. And the addition of 20wt% GBS could
also reinforce and toughen PP1 simultaneously. For the PP2 matrix, incorporating
10wt% GB2.5 or GBS could reinforce and toughen PP2 simultaneously.

3. The intrinsic toughness of PP matrix and the particle size of calcium carbonate
hybrid-filler were two important factors on the determination of mechanical
properties of the composites. Under the condition of same hybrid-filler content, the
yield strength, impact strength, flexural strength and modulus of the composites
filled with calcium carbonate hybrid-filler (CC25/CC0.07, CC4/CC0.07 or
CC1.8/CC0.07) were between those of the composites filled with two corresponding
macro-sized (CC25, CC4 or CC1.8) or nano-sized (CC0.07) calcium carbonate
single-filler. Implying that the synergistic hybridization effect of calcium carbonate
hybrid-filler did not exist, but the general mechanical properties of the composites
filled with calcium carbonate hybrid-filler were better than those of the composites
filled with two corresponding macro-sized or nano-sized calcium carbonate
single-filler. For the five types of PP with different intrinsic toughness used, at the
condition of appropriate hybrid-filler content, CC25/CC0.07, CC4/CC0.07 or
CC1.8/CC0.07 could toughen PP1 and PP2 to improve the impact strength of
respective PP matrix. But for the other three types of PP mixtures (PP3, PP4 and h
PP5), CC25/CC0.07, CC4/CC0.07 or CC1.8/CC0.07 could not toughen PP mixture.
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The major toughening mechanisms of calcium carbonate hybrid-filler were the
cavitation of the matrix caused by corresponding micro-sized calcium carbonate
single-filler and the pinning effect introduced by corresponding nano-sized calcium
carbonate single-filler. When the intrinsic toughness of PP matrix was large enough,
the major factor to toughen PP was the pinning effect introduced by corresponding
nano-sized calcium carbonate single-filler, otherwise the major factor to toughen PP
was the cavitation of the matrix caused by corresponding micro-sized calcium
carbonate single-filler. For the same type of PP matrix, under the condition of same
hybrid-filler content, the smaller the corresponding micro-sized calcium carbonate
single-filler was, the better the impact strength of the composite was. But the particle
size of corresponding micro-sized calcium carbonate single-filler influenced the
flexural strength and modulus of the composites little. Only in the PP1 matrix, the
addition of 10wt% CC25/CC0.07 could reinforce and toughen PP1 simultaneously.

4. The intrinsic toughness of PP matrix and the particle size of glass bead and
calcium carbonate hybrid-filler were two important factors on the determination of
mechanical properties of the composites. Under the condition of same hybrid-filler
content, the yield strength, impact strength, flexural strength and modulus of the
composites filled with glass bead and calcium carbonate hybrid-filler (GB15/CC0.07,
GB10/CC0.07, GB5/CC0.07 or GB2.5/CC0.07) were between those of the
composites filled with two comesponding macro-sized glass bead (GB15, GB10,
GB35 or GB2.5) or nano-sized calcium carbonate (CC0.07) single-filler. Implying that
the synergistic hybridization effect of glass bead and caicium carbonate hybrid-filler
did not exist, but the general mechanical properties of the composites filled with
glass bead and calcium carbonate hybrid-filler were better than those of the
composites filled with two corresponding macro-sized glass bead or nano-sized
calcium carbonate single-filler. For the five types of PP with different intrinsic
toughness used, at the condition of appropriate hybrid-filler content, GB15/CC0.07,
GB10/CC0.07, GB5/CC0.07 or GB2.5/CC0.07 could toughen PP1 to improve the
impact strength of PP1 matrix, and GB10/CC0.07, GB5/CC0.07 or GB2.5/CC0.07
could toughen PP2 to improve the impact strength of PP2 matrix. But for the other
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three types of PP mixtures (PP3, PP4 and PP5), GB15/CC0.07, GB10/CC0.07,
GB5/CC0.07 or GB2.5/CC0.07 could not toughen PP mixture. The major toughening
mechanisms of glass bead and calcium carbonate hybrid-filler were the cavitation of
the matrix caused by corresponding micro-sized glass bead single-filler and the
pinning effect introduced by corresponding nano-sized calcium carbonate
single-filler. When the intrinsic toughness of PP matrix was large enough, and the
corresponding micro-sized glass bead was smaller enough, the major factor to
toughen PP was the pinning effect introduced by corresponding nano-sized calcium
carbonate single-filler, otherwise the major factor to toughen PP was the cavitation of
the matrix caused by corresponding micro-sized glass bead single-filler. For the same
type of PP matrix, under the condition of same hybrid-filler content, the smaller the
corresponding micro-sized glass bead single-filler was, the better the impact strength
of the composite was. But the particle size of corresponding micro-sized glass bead
single-filler influenced the flexural strength and modulus of the composites little.
Only in the PP1 matrix, when the hybrid-filler content was lower than 20wi%,
GB2.5/CC0.07 could reinforce and toughen PP1 simultaneously. And the addition of
10wt% GB5/CC6.07 could also reinforce and toughen PP1 simultaneously.

Keywords: Polypropylene (PP); inorganic filler; calcium carbonate; glass bead;
hybrid-filler; reinforce and toughenm; toughening mechanism; synergistic
hybridization effect



UK A3

1 v

Bl

h[lg

1.1 BRGMNE~NRER

RNECPEA—HREHREY, HHEHRR, B, BEAZAGE
2, ANEEFERALRERAEERESYER. Eik, PPESTZATESH
LHGR. NS, BEATEE, RAFMR PP HE—KEFRASR, TEH
FRE. LB, KENEE, HREHF. £, ZEREeIb Eas, &8
B PP RBZKHEARTE, FENATEGR. HEAM. RERGRET
FIM%E. EXEFAYD, PPHERELMEIAM. HHENER%E. KR PP
MBEZKERTE, TERARARERMER. ERHFERNPGESS, 4%
R PP MENRMEZHGR, FERREASE, AUARLY.

BirRE PP &= E 70 £5, 2001 4E PP =REd 10 7t BN E 8
K, EEPPHIBFEN 3225 Ft. LA AT 2001 EPP=BE 643 1,
HAEBREN 7.7%; HLALAF 2000 EPP BN 2284 T t, 42 EH 7.1%;
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BRESHLT XY PP R METRALIE MW, B IAERE R 6 RRE,
W EKZ MR/, HEREERR; PP/ CaCOs M FEZFAIRNE
BEETRAEKX, BdESTHRBHE LT E.
BEESORRRREMHI, AMNRM, FFKBERE R IEREY PP,
BEIHRLACREHBIEELR, i, ARBRRERRET PP LAITX
BHTR. BHES I ERRME RIS S S kRS IER PP, KIS
CaCO; BIMARE T REHEKrrdritt, BETHMEEE. ERZE"WRTH
FI#4: BGRIX PP/AIK CaCOs ARMIABURE, DERMIIE&HMZAERE
M. 4 REH, BE5EF CH-1A 34K CaCO; H BERIS BN, FHRRN
MRERT KBERE. HECEHRATARABESK CaCos ittt PP &
EMENFEHRERIN PP RERENEW. £RRY, 4K CaCo; BER
B, BAMEHFWER—. XHBAK CaCO FR TR ER SHE S
g, MALRPAK CaCO; ML B BB MIERE. 49Kk CaCO; BEfE
PP BRI B H4R1L, FHEE{R B RENAER. AR CEITHE T HKRMkK
CaCO; M ERE HFEAEREW, FiTT 4% CaCo; 1351HY) PP HIHE. &
REM, ik CaCO; itk PP M MR FHCK CaCOs, H1K CaCO; RN
10-12 {48, Stk PP MESHEREBUTF. S1K CaCO; itk PP h 3 RERTIR B VT
H “FrRtRl” ERitsE B BHERFER. BESYOMARRBMRLAYSE
BABRRSEAME R, SLSYSEEARBIS R PP I RERA 3
BUll, BT RBEBATMEET PP MhdiafE, BRI MMEERE. £EW
HNE AL REHIE T PPAK CaCOs EEME. H¥EMRNRESR,
K CaCO; ZEEA BT (0.5%-5%) TLMERRBEFHIBERE 34 1%, FAR
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PUINKFERR LA

BB RERRE, B HEARE SRS RN & R ORt 24k
AT HENTED TEARET KERERETH.

Wi, ATRIFEFREOMREHRE PP MM FIACRER
TR EIREBEE R PP R HIM R, BKERE PP MR R BN F RPH
&M, Thio ZPHATHABRRFBERRRENERBAERIE. fIEHAT=
MEBRERT, PRRBSYH 007, 0.7 F 3.5um, RTFHEEHTEEMN 0.05
3 030. TRABYW, HTHOMAFHREEAR, ERBERE, HFABKR
BRIERBERZRBRPMIEH: BRI EKEERTRMAER &G R,
SMRLTS, 0.7um KR FIMEIMERIF, 8 PP B EEMT 3 &, B
BRI F X PP b IR/ . X RETIEY PP 5RO F KD
BRAHER. EHEIAZERPREANEETERRNF- AR LR ERRE
EHNBHTR, FEEREOATN TRE=ETH-ER%N, R RN
A3, HEERBIIMTMR. 0.07 M 3.5um PR FRENDEAETERRAT
HFEEEPHSHALT.

Supaphol 25 I 58 B BRFA B8 R T S HE = AR 2(1.9pm, 2.8pum, 10.5um)HI5R
BMAEIAF PP RIL, BEEBRGSENMM, PP EAMENEHIRERE, H
KHEEA®. =MEeP, A 1.9pm KKREGEME PP AmmRES N, K
R IR F A/ Rt BT 144 PP B W . Zuiderduin SV T A BRIRASRLT
(0.07-1.9um)EFE PP, WIFLRBK /D5t PP HIRIGHIMIEN . SRRM, KT
MAEBEEHHENHRERTE, BREBEFEMRK, FABKREENEREE
ZRBANERBRAN. BREEFNBERBTRTSREENADSSE, K&
BT URRRIER THEEM PP Mrhdra A E, KPP RERFHZMHE
FeM At B 19 0.7um RURLT. BICRE R, BIRE TIHTNE. ERNE,
RFEREERERY, SBENIRERESE, BAYEANRLLERLE,
KENBHTRRE, NHERTREYN. Zuiderduin HRHEHMZ 85 Thio
S4B EDL. Zuiderduin BRI KA T — I EENRE, WREVEEKSTE
FIX A EIBERARE .




EHAIEE TR AEELRE BN IRARNTR

1.2.3 BEERNIKE RIS B R B EHE

BHABKRE-MHH AR, GFEONBLFAM, BEERZER
0.5-5mm FIBIEHKFF ALK, KR 04mm LU THRAHEK. HEHRERR, &
AEESRERBMAL, BEFSMEER. LORBMEKNRETEAE K
REE (SR MIZRAR S CRRE) %. TEOBBHERE AR
FAMERAKBRH S THR— KA,

B RRBE R R ERE AT ORI R F R T S LI,
BB A RIRRIER S50, R RIUAMB R SR+ R —F R K
RERRYE, EHERRSR_ELE, EEHEHERELY. REKTH
WERAWEHE. SRRLEPENR, ATRREHANTHNHEOREE. T
. BE#EERE, mH, ERANREREOETREAEKNTRNE. 554,
EREGEEL, THNHROREE BOREHISERK.

BERZLEBEBGES AR, FEAKE, B—HRERIFHRTE.
BERZLEBHEF AT ERBAE NN ELZORRES, MEFEEFS
RATHERIRSHNRER. KT LIEHERE R 2 A RN E.
FrEEREREEDT 1gom’, BEFEKPOMERT OB WIKRR
BEBEKT 1 gfom’, FEKPULIERIMIK OB, A0 30N K3
WMERERBERE DRI,

WRMERY T PP SREY). RESTRARBMNR GBS RRE
# PP, AT RBMHN AR RERE PRI IR R # A
Ew. SREY, WX GB HEMMM, 8. IUEMTHH GB/PP R KR
HHEE. BHEEERYERMERKNEY, MERREWE/METE; &
RERERERNTHRS, RERETRE: B, XURFHFHME M EERE
BHEMERR, FE—EEEAN 6B MENMmNR, BAERFHAHE
MR R T IR F e . GB R&Xt GB/PP R &MBHIINER KR
M o

REEEPHRTEBUFAARAEPERBURTERRBRINEE
PR FHENER. EREA, AREREEURERSBHEM, AR
HEENMERE2EAEREEANE, M EREENRAR, EHRK
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W)L AR 3

HF, MERYSER ARG RREE R (4B REFER & T OB R MR
AR, EEHFARBSECY 0-20%MEER, AR REAARN
16 1.4 15,

BEBEPIS T A DL411-DF BEER & EVA BUERIG , PP-M K EH
MERE SRR SN TL. BERHRERNFERMTHIARA, €
F DL411-DF BB HEE RIFHEaEEH, BnT MM PP ZRERR
F1/7. EVA fl DL411-DF 3t FM%-PP 4%, O rhktkaeRs, RAR
A IR A

HAERSPORR T EOMEESE. NERIENN RN 4R RN
W, PRLEEEY, LYFOMUBETEE 0-30% (RESED ZEF, i
H/ERRESMRNERMER TSR, ML, ShtRETe
ERM. YMABHERGE, RESENES. TOHKESEN 20%H R
BEREIERIBRAE, RERERET 83%. ZOMBHEARREANE
RERREMEO L EE R tEas, T1HT R EREER MR,

Meddad SPHRIH—FER, FATHBEBUREANESYESHES,
BT SEARGBERE . %8 PP AES, RUESNZERR IR, &
AHERIEOS R EOFMHLESRN: BT S5EERBAREERSEEK
b BHIZMERIE SR R 2% b S0 BT R N ) R AR 8 —FH .

Liang 2P TR BB RAA R RBHRNEEUKSEX PP ZE
MErpEER . EAaME RGN MANRBEUER AR RN
MR BEMERNETAES MBS EHEEERAR: LR
HERN 1000 B AER-DHEGDTAR. R, EWARNIEERL, 4]
Ry —F AT R IR RIS T AEMNBERHEEEEY. KN TR
AHE, ZErhdrtEel T RILL B BDT BT A AN R—F@ligid i,

Liang ZPEHRBIEMEHIEA BRI R EHERRELCEY PPEIEHKRE S
PRR MR ME I, LB UERARS B 0-30%0, RAMENHK
BB AR S T SRR K, (BB B AR R R AR i R
HH B MR AR S R T RN . R AL B KR EMIIETE
() PP H &R RO K B AR T ) Hh R AT B B BRI TERY PP R &
FREE.




EHRMER FRESRICRBEIRAROTAA

Yuan 2595 FIB MR PP L%, PP1 ALK B &, T PP2 NAEAR
B i, TREM, LEHHUBKNTFMENT 6w%if, PPl HHFENB HEES
BE B AR MBI K. KITRM, REVHRIESKEMARRITER
FHEmMmEX, B8 RYRIELL « BHRIE D X—FFHEERER PPY/
BEAENN MEEAFEUERNSEDMT wmiRiMEREHMES B RN MiT
W BEEHERSBRAT own/i, EAMENR MR EEEEME S BERY
mmigK. EXF PP2 5, HTFAFEES &, PPYEHEMENIFEELH
FHEMES ENEmMmT—EE XK.

1.3 ZHlRIERF R IRIGSR IR RN B RER

ATRIGEEERETN PP ZEHH, FAREFBINNIER TR
RO RENSEBARER BT B, ERECHRRAHA 325mesh
1500mesh [ CaCOs B F 1 AR LA IT R A SR, FLA 30% (RE) FERE
WEIEAR AR . RAETABENRARAIRET, ATUH M REK PP B
ERMBIVIRE, HUERR AR BR ™. FIA XRD f1 DSC
FFRPAT CaCO; FHARKBHANEREN S RS .S RIENEW,
EASEMBARRRLBERTEFBRE PP M8 ENERMNEREHENER
4, FEABRKEREREREN LR LRERE—RTTHRE.

Tang ZPO%E HRARZNHRRE, KBRS CFORZ 0.06um) MK
REUE (EHE 12um) 5ERELIEHERE PP, SIRTAHE. RIAGKE
RESFEHRLEREMA PP FEHBESMEOR RN R TR0
L re R AMRMMNERE, ERKEREERHELCEHBHOPPES
MEMERL 5 AR L8 PP S &M EEERER K.

BeiE REVIRARKAW). BAED. ERAB). BREC). HEQSH
X EBNSTH R TR, BAFREOEHBEINA SR F(CPs); CIPs
55X PP iRA, ¥l st H& CIPs/PP H AW EARAERG, FHIRMN
Eirm AR R, SREY, THHASR TR PP MENEEHEHERT
MR B —3r FIEFE A PP Ak} GUKEABEHRIRERTAENE, XETHER
ERMMEIERE, LT REEGEE R A58,
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PN RS FE AR

Leong % CSH 8 Bk 45 518 A AR L FI R AC IR IE TS PP 5 2 AR AR
ERIBFIAT PP I BB AR RN, BRRESHARRLRER™ £
R . X4 PPRBA/ARRMEMRELLA 70:15:15 &, BAMHNT fhARERM
HBERA, X HERARRTIORE AR, Leong FEHETH
AMFRSRELRHEN PP EEHHESBRARBREHBN PP HEHEER
RABTHREER. RARBTERTET 6 AR, BHNKRERES
% PP BB MR AR S F R KIEE L, X TR ERLERE
BHH. MAZELENFHENESHRBAT —CBEENREMERE, B
VAR R, BRI RRILRET O RKAET E 4T R
BRI .

Kundu ZMH5EE CEOREZ 1.1um) 5HA (FHRZ 2-3um) LEHE
RERE, RREBRNRIMRTERET, KEKEENRAEERT MR
FEH AR PP B AFEL, Brh iR A (T S IET T A PP 54K . Silva
LM REREA KBRS —RIARESEP, RALSTHIERMAEAYS
i, SINAERRESBANE AN FRE R T MR ARG RE A
MEAME, TRREREHERK.

1.4 it REHINE N

FEHRIER F AR IR S R A B R, ERRRE SRR S
FHRAEERE, SEERBENMNERE. DFARTARIEN T IEREEIR
A RAMROH—MRE. EWTHNEE TR IRNENERRS,
3043 Bl F AR KBRS A U M R O M Bk, PR RENRAE
RaXEHREB LR LABHFEO=FILRERNG, AT RRERE
PitE. THRER TR R X/ DX RABERETNEH. E/FEETH
— R KRS BRI AR RS E T AN R AR,
UREAHRASRAD, AHARNAMETRERAMNEREIRTE. K
2z 4, IBNARARKREPHAKKRESH =M EREKREREILR, A
XBRE 5 AR RN EBIGR AR LR ESIBET. BAHRHNIGENT
MARERES, HRENNER T RRILEREE RS E YRR R
PEAEH, DREMAERTAREBRBN. F A0SR TENADNE
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PHAFTLF AR

2 BEISEAMMR ARG SERE

ASER I F AR RRRIS, PRI RAAE R QXAHRRERAS
R E LR H AR =RHIHARMILRRENE, HARRSHNERIRE
AEEH RPN RREAR SRR AN S SHEREZM.

2.1 IREEHH
2.1.1 F##

Brig F 1R M R IR 2-1 Fros

£21 BEHRIEHMS, ™

FE RS RES e
ERINBER A F401 (PP1) HRZHaaRAT
ERERERNS K38003 (PP2) hFERETROBRAR
HEERNG F401:K8003=1:1 A#

(REH) (PP3)
KEERE F401:K8003=3:1 H%l

(FREH) (PP4)
HRERNS F401:K8003=1:3 A

(FEl) (PP5)
ERBRRS(PIRE 250im)  CC25 P EENEURBEERAF
ERHEBRETIINR 4um)  CC4 ENERERRET
BREHRS(TIRZ 1.8yum) CC1.8 MILESRRGERAT
AEABREREBE(FHHERE CCOT7 Solvay Advanced Functional Minerals
0.07um) -

KH550 EMTEAATHRATEAAF

y-EAE=CRERR

212 BWRE
LTRAARENE 2-2 Fior.
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ZHRIERF R RREHE RS AEASOHR

%22 THNRE, BEREFTR

HREREHRERE =i

SHR-10A BEBAN TRAHE TR Ao ALbE
TSS)-25 (&) [ e AR HT 5 i L ) e TE R E YL R
PS40ESASE BiE 8841 AEMETLL#HEASH
XQZ-1 BBk DRI AETEREMESE
UJ40 B BB R M WAL ERETHELRNT
AG-10TA B FHRERRAL R B4 Shimadzu 2 7]
INSTRON-4302 B/ e F 7 et LR, %@ INSTRON £ ]
JSM-5900LV B3 FEME HZ JEOL A5
NETZSCH DSC-204 BlZRE#R MY 1 [ NETZSCH /A

BX51 BRIt B E H4 OLYMPUS 28]
LTS350 M AHE ¥ E LINKAM 4 7]

2.1.3 KEH &

LR AT AN MRS T 1wt%MEERERR KHS50 ARERAH
BHTREAE. SEREUN T A ERRRE N KHS50. RKS KHS50 K4
Hooh 5:1, HBTHRE M KHS550 % F R, Bl KH550 e BT R RV .
R RS 5 58 1) KH550 REIR R R BAREREHLF, 42 2000rpm H# E
TFiE4 10min. FERZT KH550 REOLEEHKRERTET s0CHEPT
%5 /PEER.

BEARSROAERNHRRS IR E LT . RFHRER bk
AT B AR TH R, BRI B B E ALK K 4 180°CL 190°C,
220°C. 220°C. 230°C. 220°C, sEFTH#E A 140rpm. Fr TR B ZIAKELZ 80C
HETE 3 M ERTESRE. SHEEOMERBIMER KA. 210C.
235°C. 245°C. 240C.,

2.1.4 HFHEEMNL

ST R BT B B ML TEAE 4 (150mmx 1 Ommx4mm) T £ 18 T E 24 T2
&, ¥H GB1040-2 7£ Shimadzu AG-10TA BX Instron-4302 B F A EAGA TR
FLEEATRAR SRR, B ERA 50mm/min.

o B AR BT B R975 P & (B0mmx [0mmx4mm) T FB TR E 24 P2 )G,
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%8 GB9341 7 Shimadzu AG-10TA B, Instron-4302 & 8 F i el iR L AL L 2
TERAEHER, FiEEN 2mm/min.

o B RIR P63, 5mmx 1 0mmx4mm)5EFE XQZ-1 B i L TRE
FRERGE R 2mm Bk O, B & T B RAREZE I T ME 24 MRY /S, #% GB1843 7£ UT-40
HMBERmir LR BT H R, WanERA 35005,

RAFTIRANE H A AR AR AR FHE.

2.1.5 FABEMAR

#Miﬁ#ﬂﬁﬁﬁiﬁﬁﬁ, F ISM-5900LV 433 7 B R E SEM)NE K
w4, MERREEY 20KV,

2.1.6 ERITHEWRESH

MEFHRETHIRADOERSRTHA L, EXE LESRERE. KRR
BF LTS350 B #& b, B BXS1 BImAEMBENRILE F1TH. HFRERER
HIHRE] 200C, 58 10 SRR E, AEU 10C/min KEERERZE 50
C., RAREXTERIEFHEGEL.

SKFl NETZSCH DSC-204 RIERPAMERLIEMRLERITH. MG
P& EREUKY Smg 15, EEASEATASOCHREEE 200C, ERER
EE s AehiERAFAE. RFLL 10C/min ATEERMEEZE 50C, RFERTS
s, 7 50CHEE S H4E, H#AEL 10C/min FHEEFERZE 200C, Hid
X T,

2 B X BARMEE Y, AT

X.= { AH/[(1-9)AH{]}x100%
AH—RRABT B4 R MNERH
AH—45%1 4 R 100% BB AR RR RS, 2097/g™M
e—IMASRHK R 5 5

22 BR51HE

B 2-1 REMHEREREECEPDEAR MR KBRS H HZEHE. WE 2-1@)
Fi, WFORREHNERS, SHENEDST 1om%s, FEMERERS
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THRERT R H BRSO R RN PR N R

BEETHAFH PP1. FMEKT 10wt% /5, EIREAEFHMEEK, K2 EFEM
CC0.07 NEAMHE K ERBERMKAT, WA CC25. CC4MCCIIHESR
PR TR PSR PR B /N e IX—%53 55 Thio A1 Zuiderduin ™ S8 20, FIRT
X R F R NEE R S4B, TTLHARRM CC25. CC4 H CC1.8 A &M
[ERTREMZEARK, X5 Supaphol ¥ BIHEL—BL,

-~a—CC25 —0—CC25
—0—CC4 | [=o~CC4

»l —a—CC18 —a--CC1 8
—v— (L0 07

~ -

Yieki Svength (MPa)
Y s d
tzod Impact Strength {KJm®)

—0—CC25 —a—cc2s

—0—CC4
—a—CC18 —a—ce18
—v—{C0.07) —v—GC0.07,

Flaxural Strength (MPa)
] 3 £
\
Flaoral Modulss (MPa)
\i'

L :ﬂ ; a‘l l‘) ° w F) » 40
Calcium Carbonate (wi%) Caicksm Carbonate (Wit}

) ©) , @
A 21 ERHBRBHECECPHATOMNERRISH D EMLE ) EREE O hEERE
(c) FehiaE (d) Ediga

HE 2-10)EH, ATHMESHEEDRE, CC0.07 KRR, &R
CCO.07 (IE & Brb s BB A FRINE MM AEI® KA. CC4 M CCL8
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BIMAEE SR TR 2181 . TIXF CC25, JRFHEMENT 10wt
%R, HAMEMPEREREAE, KEHHMERMKTIREE.
2-1)Fd)ERH, FEMMHRRNHRS, S4HENEHRENRER
BRI AR MEMTTK. E¥ CC25. CC4 Fl CCL.8 M &M RIS i
BENEERAZERK, BHXTHEMCCO.07 WESHE.

- Feryd
o

g-

B 22 M7 30wt %CCO.07 K FMHBBEREEPAAK B A HH I 0 B i 7 s SR A

HF CC0.07 3 -4+ vkt gkt o B 84T, Eutk ] SEM MR T 75
CC0.07 I & FHRHA I T . B 22 RIEFE 30wt % CC0.07 HERBRRNE
PPHAKESH B E B EE. mEATUEY, ZMENEnETrE £
ARMRENRE. B8R CC007 NEMERE, ERKRTFHIBERL, RE
AEHARKEE. BTXETFE PP1 RN R EMEHRET, M EE
REEN S E ARG, X5 A RHSKRFERBILER KH550 BEAREER
FURFEAS T RE. RIFGR T2 ERGIKA T 5 fe 2 8 & 5 57 i 1
| RS TERGY RiISEP RS EFORIBER, FEAL-28
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THAIHER F & H BRI RN R SRR

BATH-BE KB RMN, RNy BRI, EHEEED, AMMAKRR
Ly BERY, ErhdREAE. BTPREELENGKRTHRE, BAK
EPERHEEEXEARENERE, EEEREEZIRANEM.
LIEFHKNTF CC0.07T WEEMBIZR NN LN, BTHELENBEREE
7, FEHYES TEREENTSIE, ATTEHEREP, BRBERERE.

B TR, TGRSR BTN SRS, AR AR
—AMERRSERITRE, X—UEFMEOEEEERREX. B EH
ENETHENESEZ ZTR. B 23 REANRRFNEHECPHARM 30wt%
CC0.07 i1 PP1 AKX R AW EIIREE MBS . ATUEH, ZiPP1 £ &BRHR
R, REERN 100pm HE K. 2 30wt%CC0.07 MAJE, RGP, &
AN, AREBMEIEWABRA SN, . RRE/DZEFM 30wt %CC0.07 i PP1
REMHPERE K T4 PPl 95— RE. g1tk 89, CC0.07 KA Z M T PP1
W SR AFERLAXD. XRRHET CCOOT MREER, BETXENSE
¥, NTERABHZRKEBFEGE, SERRERETNERRRAEZD. B
e, % CCo.07 MIEBER, FAGARZENRE, XENGEPLERTIK
[ 20N 3

(b

B 2-3 () SZMBERRECPHNEXLRHRBA ©) FM30wm%CCo.07MPPIAXES
HENELENRE

SRR APPDFE I 30wt % CC0.07 ¥ PP K EAMENEES
BRMRRTE 24, RERSBEEESFITER2INER 24 3. WAL,
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PUNRERLFA R

K FHIMAS BIE L REGR T, 4 REEETHNERTREETHR
. XK TR R R, X 30wt % CC0.07 A PP1 &, E&H
G SIS E B RAT. DB/, 1EF 4 PPL. XHLHT N 30wt%CC0.07 BEfE

Endo ~—=
i
3
ENIO e

Pure PP1

- L L L A " " 1 M L
L o = w o © [ pre 10 w 10 P
Toemperature Temperabrs

24 MY BREFEPEP)HIFM 30wt%CC0.07 B9 PP1 AKX E ARG R 5B
%

23 AFHMYRBREHEP1S PP1 45K E AW HIH DSC ZafE

Sample T ('C) TS (C) T, (C) AHc (W)  AT.”(C)
Pure PP1 116.7 111 1054 111 6.8
30wt% 121.5 1173 1125 .4 54
CCo.07

T, GREHEE: TS, SREEE: T S8TREE: sAHo SRERME: AT
ZRELRR.

#* 24 AEMHEBRHEECEPDS PP1 A% ESHEM DSC BRANIE

Sample T (C) T, (C) T (C) AH, (0/g) X, (%)
Pure PP1 154.5 166.7 1735 116.8 55.9
30wt% 155.8 165 169.9 679 464
€C0.07

To™ HRMERGHER, T, HEGEE: T., HRETHEHE; AH, BRBERR: X,
#wIERE.

PP1 & S B SR ig R+ 42, 4 PP1 fERIIGE B (TL) N 166.7C, B
BREA PP1 £ B4R a 1. X 30wt%CC0.07 MG, TS BEEHD, H{1Aa
B TN, TPHAFEBEEMETABAT (T - THRK. —KiH, AT
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THRIER F R H R R R R IR R

B, ARBEEELES, FRERNBE, BAR4ER, 4REELER. H
SEEE, FORBRBMEE— A LR T REKRENIER, FRT PP1 &S,
BET 4 REREMS, A 30wm%CC0.07 &, RaMEigns R hTa
PP1. £XERENRDRETEMEEREE DT PP HIX—ERE.

L, BIEFSMAT 4 PPl RESMERESRS RN %, EERE
SRR RIAR ST 2 B X TR T A&

=" (aH,1dT)/ [~ (@H,1dT)dT
X, _Lo (dH,/dT) _[& (dH,/dT)

B ToRARE RAMRE, TR% 55T B,

Bk, 4 PP1 REAMBFENERE X, SHEENXROAE 2-5 fin. A
DSC AR &ML ELRNFIHRE, 10 Ozawa B, Ziabicki B,
Mandelkern ¥"8% , T 5 &, ALK AKEBIE Avrami H R Jeziomy ¥,

10

-
o080 °o0g,,
Qo
o8}l
—o—Pure PP1

X —0— 30wt% CC0.07
o
.g 0.‘ o
=
[}
(i

o2}

o'o ] A ] A 1 . i AL

80 20 100 110 120
Temperature

25 fiPP1 REAHHINBENEGRE X SREMX AL

M Aveami FEABERTE, FUTXE:
1-X, =exp(-Zt")

R X, RS R ¢ B4R n 2 Aviami B ¥, BERENEERY
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JUNI RSB AR X

SRERMEKNE, Z RESGHEEEY, SEREEAR; X Aviami TEM

In[-In(l-X,)]=In Z +nint

FiFE FiE% iR 4 Sl ER T EMAAR t=(To—TYe BITRHEFEL, t REA RN
[, To 4 RRIBEE, T HERER, o REEEE. B2-6 A2 PPL RES
FHELRAER R B X, R ¢ 9K R, b B AT 404 R —mt B et E v, 50T
%25, B 27 24 PP1 REAHE n[n(1-X)15 Int I #h%k. EZMEN
BETHHRH 0 M nZ, ZEEEGEEEH, O5ERAEKRTHEH, X
FLEERTRE, FH Jeziomy M EAAR nZ=InZ/o #HITHL, HRF
FF£2-5. R 2-5FHH, #IN30w% CCO.07 /&, Avrami T n T, HEHE
RER ZHBK, BUENEAEREYR ZBUAKN, SGR—ENATHE t,
-\

1.0

081
x —o— Pure PP1
%’ —o— 30wi% CC0.07
'ﬁ 08l
% 04
©
(i d
ozl
o.o A L i L []
o 1 2 3 4
Time min

M 2-6 4 PP REAHMBMIBMEARE X, SHEMX RS
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RN T R EE ST REABOAA

I —o— Pure PP1
ol | =9—30wi% CC0.07

In(-In(1-X))

| I L i . " ] " i M 1 i (] i

-340 ~25 =20 -i8 -10 .5 090 05
Int

A 2-7 4 PP1 R E & HI6 In[-In(1-X)]~Int #hi

25 AERHBRRABCPORESHAEERGE BN N EBR

Sample n Z i Z t1; (min)
Pure PP1 2.72 1.02 1.00 0.89
30wt% CC0.07 191 2.74 1.11 0.47

2-8 REMIEREWAHEP)ET MR LBMREN 1 EHEE. 3 CC25
CC4 IiA PP2 &, HEMRNEREEZHAKR. CCLS MIMAEEAHEM
JR IRIRERE A A%, T CCO.07 FIMAEEAMEREREETHEREER. &
SR RERE CC25 M1 CC4 FIMA KBRS, HAMMESHE K&
BEMERK. XF CCLS, HMAERDT 10wmt%E, WiREAH, MEH
CCL.8 FIMATIREK. CCO.07 KIMAMEE SR RE LT &, RERE
A%, BEWFHEMERT 30w% G BEMK. AERNKRAFRET,
FAPMHEOT HBENEE R TR MATEA, 3#BEEI LR RK
Bk, RIMAPRALT CC0.07 R8BS HREMER M THRMBCR T
(CC25. CC4 M CCL)HIR &+ H .



PO A3 R X

—o— CC2%
—a—CC4
—a—CCl8
—— CCO 07

—CC28

—-s—CC18
F 18 —v— L0 07]

sass§§

Yield Sirenghh (WPw)
-]
/ L
1
- >
fzod lmpact Srength (Ki¥m’)

—o—CC25

—a—CC18

= /

=0 CC4
—a—cC18
—e— CCO.07|

Fiaxural Syength (MPa)
1] ] B

Flaural Moduhie (MPa}
g B

. 8

1.3 L]

i 2 L . 1 N 1 f
L] * 20 0 © - ] » 2 » “
Calchan Carbanate (wt) Calchum Cabonate (witd

(c) @
2.8 ERABERECEP)MALFHBEHB SN FEE ) BREE O©) WEEE
(c) EMHEE (d) EiER

2-9 ZIEFE 30wt%CC0.07 HIEMIERERABPPOFUKE S EHH b i
HREE. HEEY, ZPERERESE, ERLEREH, RARKMIEE
HE. ST CCO.07 MAHELTF, CC0.07 5 PP2 BT HAS M.
Mk LA R ER AL, WEFLAR. XEHT PP2 HAKE P
BT, RIEFRIGEE T o B R AR F 5 BBk ) = 0 5 EAH B 1R R 648 PP2
EARAETAMBHERTN. RN, SEREFR CC0.07 M CC0.07 HHAMR
BRI CC0.07 ERAT BB RS FFNERHTER, £
H-BRRETIL- A REI R, FRay ROBESEX, HEZRL, AT
FERRANT BYY, rhhEEAR.



ENRIM R 7R AL RICREEADREBOFHR

e

B 2-9 AT 30wt%CCO.07 M EM AR RABPPOAREAH RN E SR

AT ERBIHM CC25 1 CC4 1 PP2 HAMEHIMNFHBENLTE—H, B
SEM ME T 750 30wt % CC25 ] PP2 A ME bl i E, ~T & 2-10.
2-10@)F R, i ETHT A, EREENRE. phLRE, Bo%R
BRT BN EB%E, RANFETFHELORRSRFENT, FHR
BRAR 4pm, TMFERTFHFIGRRZ 25um. Bk, Hin CC25 F CC4 1
AR RS RELT—#. BREBHTEPMRHTY CC25 5 PP2 47
[R] 5] e SUBAT B¢ AL SEIR A, CC25 R 3RATBIEI 4 fE F TR AE /. {0
T CC4 1 CC1.8 FBUNRLF, XUBH B A=A 8) HiE R 2 LAME Xk
MR FRFEE AN BT CC25 i PP2 A E, RE CC25 BFENE
FH U LERBERZ D, BRRRIARKLA, EWiTRMLTIRAER
B, fEmdRERAD. AT EEENERRN 30w%CC25 K PP2 H&H
i RERENERER, B 2-100)277R T BUKREE 5000 T3 30w % CC25
) PP2 HAMEMEEIE. BRER, BANGEREDERMBIEH TN PP2
EAEE, ErEiE ELETARMNER. BUEI2EHENLEENE
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MUK FAR

REH T 5 PP2 RIAMFEBF N F WL, BRENT SRR AR R
HRA, kAR, BHRETABRTRRERGBEERD, EEHHH
R A .

E2-10 FiM30wi%CC25 MEMARRERHCEP)EAHHAHETEE (2) HAHEE 1000x
(b) BAFEE 5000x

2-11 RATHILR B F PP 30wt%CC0.07 ] PP2 4Kk E &4
HEmEEMBL. 5PP1 BAKLGREL, 4iPP2 £REBINERARS, B
KRB ERIL PP1 FIBREER/D, 44 80um. % 30wt%CC0.07 IMAG, Ik

ELLETTET

B 2-11 () AERIRERABEPOMWARNBR ) FM 30wt%CCO.07 # PP2 AKX
EHHARARRRR
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TR T R FRREBATRERNTAR

AR AR, BRI, FREENE IIEW RS E M. SR/ MR 30wt
%CC0.07 K PP2 BB E X T4 PP2 —NEE. RETLUESE,
CCO.07 FIMAZM T PP2 K& REBRFBRENHKD. XRHTF CC0.07
BEMER, BETRENRZ, ATEERMTEKHFERE, RiEmRE
REETEFTB BRI B, % CC007 S ERN, ATRBIIRENRE,
AERBEHLEESIRE LN SESE,

ST HIC R B R IEEPOEHIN 30wt % CC0.07 K PP2 Gk E &M EME R Y
RS RTHE 212, KEREHRBEGESRFITE 2-6 T 27 4. 5 PPl
BEA—H, RTHMASZIE PP2 ARG RRBEMT™), 45565

DR BEREETHES. ERAKEFORBMBHE, B 0w
%CCO.07 NN PP2 J&, R AMEHAL SR B(AT DHRHEARLE., XUBFHM
30wt%CC0.07 R{ZR PP2 & AT 18 SR MR~ 434 . 21 PP2 MISAREMS I 1 (TP

%g
I 3
{

3

212 S XHEREEEECEP)FEM 30w %CCO.07 PP 1k W& H ML S 5158 #
>

& 2-6 AXAKREARBEP2)S PP2 X ESHRM DSC 4 REIE

Sample T." ('C) T (C) T. () AHc (i)  AT(0)
Pure PP2 121.6 116.4 111.2 85.5 5.9
30wt% 123.3 118.5 113.8 66.4 58
CC0.07

T SEBRHEME: T, SRWEE: T. S8xHAK: oHe SRBHRE; AT
ZRBEHE.
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PO PR 42603

R 2T H4TREBREREPP)S P2 AR ESH A0 DSC R RIE

Sample T (C) TS (C) T (C) AH, (g) X, (%)
Pure PP2 158.2 166.0 171.8 91.6 43.8
30wt% 158.1 168.0 1724 63.9 43,7
CC0.07

To" BEEHER: T, KESERE; T,, FRTREE: AHy HERIHE X
X RIE .

1 166.0°C, BEBREL PP2 4RFER o f. % 30wt%CC0.07 A, TLH
#, Bk ef. TS AHE, TPEEX, FEIGHENEAEAT (TL - T
HREFAZE. A 30wt%CC0.07 J5, EEMEREN S REHR 54 P2 —#.
FHE B IE Avrami 52 Jeziomy IR T AL AKX BRRHEPPORE
EMENETRSE B3 h%. K 28 RE P2 REAMBESRE RN NH%E
28, ARBH, HMN30w% CCO.07 5, Avrami IH¥ n 3D, SEERENR
LK, FUFRRAEEER ZTUAK, FR—FHFTRIETE t, BE R

e

R 28 AXMHRRAECPORESHIHEERERMFNESH

Sample n Z Z t {min)
Pure PP2 2.18 241 1.09 0.57
30wt% CC0.07 191 272 1.11 0.48

Bl 2-13 RILERH#H(F401:K8003=1:1( & tL), PP3)HHTE U F R BB ARES Y
HEERE. BEENMERENTHAIZMA, ZEMENEREETH, B
CCO0.07 BTG E IR5RE T &R RN ANEKERIES, CCO.07 mAFR
SEHBREPHREEERKBAR, JINFMARET 30w%/5, HiisaERE,
EEFHFai PP3. CC1.8 WA EREM P RELREARE, BTN
ABBL 20w % 5, rhhREFHMK. T CC4 M CC25 MMAERSHEHT
Wi REZ R, EANEAMERHHERERERK. X T8 hEERE
2, IHRTFHMABSELEN, FAEZEIFABENETETE, =HH"
KRS AR ERIG MR F T,

29



TYHIERFRAZRABREZEDRABHHR

g
_HGO

Yield Srength (APW)
]
% : ??
trod Impact Strength (K
i s ¥ ¥

&
E 3

—0—CC25
—o—CCA

—8-CC1.8
—¢— £LO.07]

F 3 —a—CC25

—o~CCT A
—v~ CC0.07

Flexural Strongth MPa)

s e
Fuaral Modulus (MPe)
: &8 2 ¢
r\

» * -
Calcium Corbonate (wit) Calchum Carbonate (w'%}

o
s
8
"8
8
]

© @
2-13 {RE R H(EF401:K8003=1: (R B L), PPIATRIFMERBEMHHEMLE ) B
REEE ) HEHEBE () TiHiEE (@) Fehsl

2-14 BT 30wt%CC0.07 LR R P & (F401:K8003=L: 1K & L), PP3)
SKE AR E R EE. mET R, Zhkmaast, BEERS
1, ROEERE. 5 PPL 1 PP2 UK E SRR B E 1R —8, S1KRF CC0.07
53 B EF, ©C0.07 5 PP3 AN REHEHRIF. RIFRISKRT S8R
KuFENERARBHFEOHLERE CC0.07 ERAYT BEBETRBEL
REBBATIER, PETN-SRETIL- MK RNN, GRAT BN
K, EEEED, ATIEBRaaT BCY, EhhBERH.
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PR &AL

2-14 T 30w1%CCO.07 Ko 3LEEAE@E401:K8003=1:1(ZR R tk), PPOAX TS HEIMY
T R EE

] 2-15 B 41 3L B B8 P 45 (F401:K8003=1: 1(Ji & kL), PPA)FIE i1 30wt % CC0.07

() (b)

B 2-15 (2) AiHBEREEFE401:K8003=1: 1R RLL), PPIHMBRARNBE ©) Fm owm%
CC0.07 I PP3 AR EAMHMRAENBE
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TR T R E R AR 35 9 R MBI T

R PP3 AR EEMEINMAEE M A . 5 PP1 A1 PP2 A% B4, 4 PP3
ZEFANRRE, EHT PP RAEREEGNLREY, RLFAREER
B, AR 40um. [FHE, 30wt%CCO.07 MMAERERERE, BB,
MTIAREFRZZEMOERGE LW BRAEMEE 30wt % CCO.07 K PP3 54
EP 8 E K T4 PPl 89— R R,

A3LIR RN (F401:K8003=1: 1K E k), PP3)HTEM 30wt%CCO.07 ] PP3
PAREEMENE R SHBMAERTE 2-16, R4 R SHMEGES BT FE 2.9
M 2-10 . HTFHRMALZIEL BRHBET™S), &RERFTHLEER
B (TR . X RGBT HRBRR AR, FIN 30wt%CC0.07 5,
REMBENEREEBR(ATHED, HHEN 30wi%CCO.07 BEE PP3 445
FRERE R mEREM, 4 PP3 M RIEE R (TN 166.7C, o BH,
SN 30wt% CCO.07 J&, ToP BEE WA, BN o . TS HAD, TPHAHESE

3owte CCOOT

Purs PP3

Endo ——=

;L
g

" L P N s . . n i " —_
[ o 10 140 180 0 0o o™ 1 o w 0
Tempershws Tomperahire

H 2-16 Hi3kiBRAMFI01:K8003=1:1(R X Ltt), PP3)FNEM 30wt% CCO.07 B PP3 P K ES
HHEER5EMME

% 29 #EBRHEE401:K8003=1:1(F R k), PP3)5 PP3 4K ¥4+ DSC & B %IiE

Sample T." (C) TS (C) T, (C) AHc(llg)  AT(T)
Pure PP3 120.8 115.9 108.3 ’ 109.1 : 7.2
30wit% 122.5 118.1 113.6 72.1 54
CCo.07

T, SREHAE; TS LEBEE: T Z28%2REE: AHe, Z8ERR; ATK,
GRIELEE.

32



WP et s
% 2-10 £ EEFBEIOLKB003=1:1(R E tt), PP3)5 PP3 kK EA M4 DSC IBR IR

Sample T (C) ToF (C) Tal (C) AH, (J/g) X, (%)

Pure PP3 157.5 166.7 172.8 111.1 53.2
30wt% 156.9 166.1 170.7 672 46.0
CC0.07 ’

To™ WREHEE: TS, HRGEE; T., SREREE; AH, BREEHE: X
Rty

RAEMEREAEAT (T - TORK. AT/, SREEBELIES, &85
S, BASS &, §REREK. XHEBF PP3 &, CC0.07 HE—ER
ELRITBHERZNER, BHNT PP3 M4 5, BETSEEERMY, 30m
%CCO.07 MIMAEREEMERBN &S EMTH PP3. BHEFENRPIRE
EMEERBEENMI—MEE.

FBIE Avrami J5 72 () Jeziomy ¥R T 234 R A 4 (F401:K8003=1: 1%
Eib), PPOREEHENIESESE R ¥, & 2-11 R4 pP3 RESMHES
BRERNBIHESE. dRBH, HN30wt% CC0.07 J5, Avrami ¥ o T K,
HAEBEER 2K, MBLEHESHEER Z.TUAK, &G —LHHE
B 1)ty BE UR/D o

F+ 211 S EEABEI01:K003=1:1(R B It), PPHREAHHIESEEZNN N $5EK

Sample n Z Z. t; (min)
Pure PP3 1.77 1.99 1.07 0.55

30wt% CCO0.07 1.99 279 1.11 0.48

Bl 2-17 BRI BERHF401:K8003=3: 1R E ), PPHIE T MR B R RS Y
FrEpERE. CC25 R CCA HIMAE R S FHE B IRRE £ 4 AA BRAFRE,
BRTFHRENERT 10m% )5, BREEFHME . CCLS Fl CCO.07 MMALSR
EHE RN BRRERE. £ RIAUEERREETE, 50 CC0.07 NEAH
HEEREETR . MANRORRET, RF CC0.07 BERHE A ME g
BE. CCO.07 MMAEESMEKMERELEKBAR, SINFMAERAT
0wt%fa, WARERK, BIERETH PP4. HESHERGH THRMAY
RSN REEERK, HEMESMEAMHREEETRK. T
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THAM N TR A AR R BEDERBOHR

SR AR B HBE I FPRCF BT TT A AU 0, 3% EBOKRTRBRES LA KBRS 3
REL .

—o—CC25
=0 CC4
.43 —~a—CC1.8
—v—CCO07|

Vel Srength (MPa)
B ]

(@ (b}

—a—CC2%
|—o— CC4
—a-CC1.8
—v— CC007

Flexiral Strength (MPa)
-3 -]

Flexural Mothulus (MPR)
i 3

% i —L M 5
o w0 x 0 0 L] 0 » » «

Calclum Carbonete (wik) Calciun Carbonele (wi%)

© (@
2-17 B BFEHE401:KR003=3:1(R B L), PPAMFE MBI EHEMED HEME ) B
BRIEE (b) WPERAE (c) TehsaE (d) TahieR

& 2-18 £ 318 5 7 15 (F401:K 8003=1:4( & 11), PP5)E 75 PU FrhL R B RS 45 )
F1%tEEE, CC25. CC4 1 CC1.8 HIIAE PPS H-& 418008 R E A F Bk
BREAE, T CCO.07 B INAE B AR IR FE PRI . B, INF BB+, RE CC0.07
RRREE AW E RS RE.CCO.07T MMAEE &L REE KB A,
LRTMAREE 20wt% )5, WiREFARE. RE=HEBRERTHIA
HMEREMERP G RERE E=RHE4HET, i CClLs MEAMER
MmERENT, AHEHESHENMERERERK. SiRENEaHMT

k2 )



PUN K 2 a4 i3

FRF R MAT A, HEBKBRRISHLAAKBREL .

e — CC25 —a0—CC2%
—o— CCd —o—-CC4
—s—CC18
w0l |—v— CC0.07'

Yield Swrength (MPa)
3

llllllll

- CC29
|—o—~CC4
|4 CC18
|~ CC0.07|

18 |=0— CC29
~o— CC4 [
—a—CC1.8
[—v— CCO0T|

© (d)
2-18 #iB BAHF401:K8003=1:4(5 £ L), PPSIAFEMFEZBREEH HEME ) B
BRS2E (b) PEHBE (o) THHREFE ) THiER

23 KF NG

FERARRTGARBMERREERRA, BRAEANTHERBRRESKN
BAMEEWHREEETEAZHHITIEER. FEARDENERSE
B, MMHHRNEKRET, SKKRE CCo.07T MERNBNBIINERF, £
WYIHEEER CCO.07T EHAY A B FRNMTEM. HTFR—HRESE
%, BHFHAME—EN, HAZHHKERES(CC25,. CC4 fl CCLOME A
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AR TR EBRIRY B EASOHA

MHEEIRGRE . T HREMERMAERK, BHXTERAKBES CC0.07
WE M. REE PP ik, HFin 10we%H CC0.07 B8 L, PP1 (R &
WanE Y,

BE I

(1] E Avalos, M. Arroyo, Polymer 37 (1996) 5681

(2] Y.8. Thio, A.S. Argon, Polymer 43 (2002) 3661

(31 W.C. Zuiderduin, C. Westzaan, Polymer 44 (2003) 261

[4] P. Supaphol, W. Harnsiri, J. Appl. Polym. Sci. 92 (2004) 201

(5] FR®, FBR, ERE, LR FEIREZHEOHRBRE, AR ML E5RA,
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PXFH -S4t X

3 WENMAR YRR G514

AL Wi AR KRS, AHIENRANELRAXERERNEE
ARRERERHBHO=FAESRLRERNS, FARBEMERRRZRA
ERANEEGRPTEN R ECAR IR RS 41 SRR .

3.1 RS
3.1.1 BEHH
ARNEMEINER 3-1 iR

%31 ERBRAIES, Fit

FArE e RmS PR
SRR F401 (PP1) HRZBALARAR
EHIEER NG K8003 (PP2) GTFRMLTIRBERAR
FHEERE F401:K8003=1:1 A%l

(FREL) (PP3)
HEBERSE F401:K8003=3:1 H4%l

(RELW) (PP4)
HBREAE F401:K8003=1:3 A&l

(FBH) (PP5)
5000 B & .LEHUKCFOR GB2S EREETHKBAEHEARAT
#2 2.5um)
2500 HZLEBHEFECFIR GBS LR EETHKRBAMHFEERAT
£ 5um)
1250 B LEBHIKCFSR.  GB10 TRIEZTHKBAHEHETRAH
£ 10um)
800 HELFEHBMKCEIN GBIS EHEXEAXRBAHEHEERAT
£ 15um)
yRERNE=SZERERE KH550 EMHEAM L THRFEEAT
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EHRIER FRESEARBHERRONR

3.1.2 ERgE

AR R W 2-2 iR,
3.1.3 KHH &

SCR AT A AR T 1wt% B EBER KH550 £RERS
ME#HITRELHE. EHREFTEABNIBMEKA K550, RS KH550
R A 5:1, BHFR1RH KH550 S TREP, FCHIR KHS50 B BEBRIRE
HA. EEEMEKSFIBM KH550 NERARRANEABRERESND, &
2000rpm HIEE T84 10min. FIBHE21T KHS50 RMGEE BB M T
ET80CHBAPTIES MEEH.

HERBESRELE B R BEBEMERE R E LEFETRN. BT AR
BERRUEA SR HEATH B SR, FFHEEdRHENLKKRA: 180°C.
190°C. 220°C. 220°C. 230°C. 220°C, $EFFEEN 140rpm. HrHTIRB K
ROEHE BOC A TR 3 /M R REATIE ST AR AL EAHE I th Ik B BB AR VR K «
210°C, 2357C. 245°C. 240C.

3.1.4 hFHEERIR

W 2.1.4 HEEHRERIA N .
3.1.5 HiSEmaH

W 2.1.5 At ik,
3.1.6 BRITASEER

W 216 ERITREREMTFE.
3.2 R85t

B 3-1 ESHHERRECP)ER NN BHEEN hELE. RAHE
)8 BRSRERE GB2.S RIINA LT, HEl GB2.5 KIMAEBT 10m% 5B RE

B hM#E. GBS IMAEE SR EREE ERE LT, YRTFHRAMER
it 20wmt% )5, BRBEFHLTR. T GB10 5 GB1S A E &+ EHEIR
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N KREH LR

BEER. REHLRERBUEBMUKNMASHEKEEHENBRER
U8, BREHRSLRBLRBEEERNMALRESSHHNERER, X8
BRTHRAEBEWRNABADMNRERKER S YRR F IS KD
C10, 2R BIBT AR ASR ORI, ERRANTHNEREET, MERR
REMHNBRBES THELZRY, X—2RE5REREVREL®—

- .
—n—~GB15 —o— GBS
—e—GB10 —o— GB10
ol —2— GBS st —a— GBS
—v— —v— GBLS)
w gu
LTS E % ; ;
E” I [
i £
s} 3,
2 L . [
° [ 2 o - ° 10 2 2 [
Ginss Bead (W%} Glave Bead (W%}
(@ ®
» 4500
—a—GB15 —o—GB15
—o—GB10 o= GB10
ol |-—a— GBS w0l —a&— GBS
|—v—GB2.5{ —v— GBZ S|

© (d)
A 3-1 FRHRERBEPHAXTOMUEHEEBAO N FIEE ) BREHE ©) hHEE
(c) THNRE (d) EehinS

B FERMAZNERIERET MERGKERSIBRT AR RERR
A%, EMEEEFRMEARNEIIE. SIMESKROREED, MNEEERK
RGPEEBK, B5ZAZ B FERNERET, BBRBREHNEZR. GB2.5
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TR T R R R IR R VIR % R

M GBS BIMAEEEME A mGHRERAE, SHFEMEAT 20m%E, m
R E TR, B{IETF 4 PP1. GB10 KNS E AP i rh s s B S FH T,
BNTFMARKTF 10m%/E, MEREFHER BERBE&ME TR
E 545 PP1 —#. T GBS MMAFERAMENWHBEEE TR, EREE
BEAK. NEZEE, HBUKSE—EN, MERONERD,, FFEEats
R an R . HAPTEHOD o i RO M B R U P 3 I G Bk i I N T 43 B
®, H GBI5 MM ERT, HESHEBEMENRREEIRK.,

B TR AMEE KD, GB2.5 MEPNERF, FHitA SEM N
THIMGB2S MAAME K. B3-2 25N 10wt%GB2.5 HEMHE
ERBEPHE SR IE. BE 3-2 R, EnimETeE, £
R MRt NE. R NEREEE LRI SR KOAL, RERLH
HIBAAR B TFEL R EFERRENLRLCETA GB25 5 PP1 £4NR
HA S H R R HFATERR AT, KEISM 1 B 08 0% 0 Bk I 355 ST e
BEAFEAL, EX—ARTPEREKENRETEHFREA®. B2,
T GB2.5 5 PP1 E4kmS& K FEMEIFBER GB2.5 ARFEXEMRL,
IRt GB2.5 ARLY BB PREGRIMTER, PEMH-2RITH-RYy
TUGIRMN, ERAT RAESEK, HEERD, ATHEBREKT R,
fErpESREF F. GBS 5 PP EGARFH RIS HE 32 0)FH.

(a) (b}

3-2 #M 10wt %GB2.5 NEMEBEARPPDESH R MEE®E ) Bk 1000x
(b) Rk fE 8 5000%

3-3 RASHSERRAEPPHAZM 10wt%GB2.5 ) PP1 H &+ KK
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DU VR W 2 AT 3

REHES. LAY, 4 PPl £ RA2IMRAERA 100pm BRE K. 5 10wt
%GB2.5 IIAJG, BREEMPEERMNES, ERNENT, HBAN 80um. &
BIAR/NRA N 10wt%GB2.5 (9 PP1 A&+ R R E KX T4 PP1 M5 —RH.
W8, GB2.5 MMAX PPL &G BEHMNK M —ENEW. BT
GB2.5 HISIEM, BRTABNEZ NAAARNZERKHES&EE, &
KL EPRERMETESRARBED,

TET, \"é.fgﬂ‘;ﬂ?‘ .""‘

i e

(a)

B 3-3 (a) EEMBHREABPPHARARNBA () FMm 10wm%GB2.5 i) PP1 E5HH
BE R NEE

ASEMHRERBPPDFRM 10wt%GB2.5 # PP1 H& RIS R 5 4R
MR T B 34, HERSHERBEES T TR 32 MK 33+, REE, GB2S
RIS BIE S BB HB (T, 4REREETHNEERRERTHES.
IERB TR RSN EIZY, % 10wt%GB2.5 MA PPL /5, HAHMEHER
L EEATHBAERM, #F2EPPL. X 10W%GB2.5 {f PP1 £ 5
FB&RMRT RN, 41 PPl BRIERE TN 166.7C, X a &,
% 10wt%GB2.5 A G, MR MERE, KPXEN—MARIERE TS %
166.6°C, 54k PP1 f1 T,P —Bl. KWFEM 10m%GB2.5 M E SH 4 B E 8
BMFED G A—NMMIBEEBERE TP 8 130.2°C, XAE B SSRGS,
B EAYIBSREER K 150CERBO, Hik, X—ERk RN EERER
a BMERE™, EREEH T AE, T TP HAFE S SMENTHEAT

of - TOME. ATE/D, £REEBEEES SRARYHE BESER,
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THRIMR T R A KRR Y BN DRARNTA

SEREEBKAXRY, GBS E—ERE LR T REREKNER, HFFPPL
&, BET&SEEEME, I 10m%GB2.S 5, EaMEH A% RE
54 PP1 FIHERK.

10wt% GB2.3

Pure PP1

Ende——a
Endo—

10wt% GB2S

Pure PP1

" " M L L . 1 s n n N
L] 100 > 40 100 » o 120 10 e 10 x00
Temperaire Tempersiye

B 34 A@ZMuBEFHEPHFRM 10wt%GB2.5 # PP1 ¥ SHRME R 5 M

%32 ASMHERETEPPS PP1 E4H 1M DSC £ R%515

Sample T ('C) TS ('C) T. (C) AHc(Mg)  ATM(C)
Pure PP1 116.7 111 105.4 111 6.8
10wn% GB2.5 121.3 1159 109.0 106.9 7.6

T, SERGBEKE; TS, &RGERE, T, L85REAHE: AHe ZREME; ATA,
SR,

F 33 iEMHREABEPDS PP1 ESH 1M DSC 1HrEIE

Sample T ('C) T (C) Ta ('C) AH,, ()/g) X (%)
Pure PPl 154.5 166.7 173.5 116.8 55.9
10wt% GB2.5 154.6 130.2 and 1723 105.7 56.2
166.6

To™ WABHER: T, BREEE: T, BRTRER: AH., BRBEAR: X
BN LR,

A IE Avrami 578K Jeziomy ZHUVHIA T SN E RN EEPHEE &M
FIESREREH%¥. R34 RAPPI RESHEESRERNFHESH.
MERBH, F10wt%GB25 /&, Aviami ¥ 0B, EAEREK ZTKX,
FUBNEAEEER Z.ZBUARK, BEHM, 4G —LiFrERNE te#h.
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PSR ZART

%34 HEANEERACPLREAHHES RSN I LS

Sample D Z Z t1 (min)
Pure PP1 2.72 1.02 1.00 0.89
10wt% GB2.5 225 1.88 1.17 0.64

B 3-5 R MK ER R HEPYER WP 2B BMEKN ¥4 8E. GBISKH
MAEESHEEFEREEEEEN, (8 LFIEER . T GB10, GBS, GB2.5

g A |- v—c82 5 ‘5 : [ -v—cB15|
E % g o}
* il
L Y cambeted ° e P et °
(@ ®)
z ] [ —v—GB25 Q wol —v—
E o g - /
| i
’0 ® JMM; -» .. » “ﬂww)' “o
© @

35 EAARBABEP)AROHNERBENFENNEME ) BREE O©) hHRE
) BHRBE @) THIES

A ImAST R &M EERRENZWE /. 3 GBS M GB2.5 MEME T 10wt%
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FHRMRTRASRICREREDRABOTR

&, EEMERpEREBRTMARMYMTEL, Bl Iow%E, WwHER
EF K. GB10 5 GB1S MIMA R B R 4 H R MR RE KB, R
0%, JEEUKOMARHERE, RARMIKEBEMRTEEAME NS
SEBK. MEBMRRNEBENE, SAMHNTHREIRENERT M
ABERBITSRER, HEREEEMRHER NS HEENERNE R
Mo
3-6 RN 10wt%GB2.5 KITHIL R R A MPP2)R A P i b

M 1000 FEHE  ERT IR RRER, MMM ENEIESERE, PP2 X4
KETRHBHER, ERHEREH, RABNEENE, FHkmhdaE
1R H(80KI/m®). 7E 5000 f&H &M ERTLLE S, GB2.S 5 PP2 BRI AE
HWEERRE, 8 mhRn GB25 ABASEE ABNBRAmMERERA,
TlcesE. R GB2.5 ERAY B R RBRBIBATIER, FETH-BBR
TH-BYLZRSIRBDE, FREY BHEAMK, HEETHD, NHMEBRHL
gy R, ErhdREA .

e e
2 7 1,.“-;-'-.:.- ; ;E'E

f 3-6 &N 10wt%GB2.5 XML RERECP)E A HIMMETEE () MK EE 1000x
(b) HAER 5000

& 3-7 &N 20wt % GB15 KM IR EAHEPP)R SHE KB ¥m. A
B 3-7(2) WTLAEH, BA RTINS, E P2 BAKRERNBEHEER,
B dR & FHm 10wt%GB2.5 () PP2 K&+, EE/TF 4 PP2. X
FERRATHMANBEBEGSERR B AR, ErtrERe, KRSMNEHEHE
K& RARKBYEMHRER . ANTTUEE, EEHERKARIEAR
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PUJHKAERR 248 3

A, FERAZZA 10pm, AT EEHFIIREZ 15um. XRHT 2 GB15 5 PP2
BT R M SRR F LR ILRK, GBI 2R HER mERE
o B 3IORFAKBHERS PP2 EFEINES SR, EHBMKREAEEHE
B B E PR e (R B AL B (IR 28

3-7 FEM20wm%GB15 R BEERBECEPHESHBIRGEEE (a) HARZE 1000x
(d) HIKEE 5000x

Bl 3-8 RATHILRENGHEP)FEM 10wt%GB2.5 £ PP2 B &4 88
KR EBHR . BT, 4 PP2 45 RAFIMNRBERL Y $0um. 24 10wt%GB2.5
IMAJE, HTH GB2S MFFE, MEEZHBAZER, BRHAENRIRALH,

A0 G :’-_ - \:'I-ﬂ}l. _‘::1':_"'5. 3 3 : v-'l::.-'
e ' =i o Ml '

(i) (b)

3-8 () AXNARRABEPBRARNBA ©) BIn 10wt%GB2.5 i) PP2 AT
RN E MRS

45



TR 7RI RE RN DR AR OTR

diE/ N, HERAN 40pm. SR/ MERIM 10wt%GB2.5 B PP2 HAHHE
T SRE X T4 PP2 89— MRE. sk, GB2.5 KMAX PP2 4 BFrE &
HMAM—EHEE. AT GB2.S MR, BETXENRE AWZE
ARMZEKEFS RE, REEKSEPRENEHESINHNED,

AR R T BPP)RIFIN 10wt%GB2.5 £ PP2 B4 EME R 55Em
BT B 3.9, HERS5HRMEESIFFITFR ISR 3-6+. HAR, GBLS
KIS 264 B HRE TS, %GERETHMERTRERTHER.
R GB2.5 MT R ATEI, % 10wt%GB2.5 A PP2 5, H&MH
5 RIS L B B(AT. HTUAK. RIEF 10wt%GB2.5 X PP2 45 & Fi 8 il
IR A w1, 4 PP2 BRRIIEIE B (TN 2h 166.0C, X o B, 2 10wt
%GB2S MAJS, E&MEKBERERF TSN 1684C, BT PP2, BN
a i, HEMHE TS AT HXIEEEFRE, FRIIAEAT (TF - THEL
B, Bk, 10wt%GB25 KIMAXT PP2 £ BEZEMAK. FTAE, A
10wt%GB25 [, RAMBRANERESH PP2 HERK.

?
3
Endo ——

=

A 3-9 GRMLBBREECEP)INEM 10wt%GB2.5 (I PP2 AR E S SHM M %

F IS5 AXRABERHEP)S PP2 E4HM M DSC £ B ¥E

Sample T.™ ('C) T (') TS ('C) AHe(lp) AT (C)
Pure PP2 121.6 116.4 111.2 85.5 59
10wt% GB2.5 122.7 118.0 112.8 827 6.1

T.”, &REHREE, TF, £REER; TS, GRTREE: AHe ERBIE; AT
HRELRE.
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PR FFR L AR5

& 3-6 HEMARERBABEPP)S PP2 E5HHI80 DSC B EIR

Sample Ta" ('C) T ('C) Ta (C) AH, (Vg) X, (%)
Pure PP2 158.2 166.0 171.8 91.6 43.8
10wt% GB2.5 156.9 168.4 173.4 T9.8 42.4

To", BRGEAERE: T, BRGER; T., BRERER: AH, BREEHAR: X,
BTG R

BB IE Avrami 2 Jeziomy BV AR T AL LR ERKCPOREEM
BOFESRE B h¥. 37 RA PP RESHMHERRE RN HEEH.
hEBH, &N 10wt%GB2.5 j§, Avrami 6% n B/, BEERER 7, #ib
FREEEEER Z LS FR IR E TR K,

& 371 AARARERACP)RESHBEERERNHNESH

Sample n Z, Z ty2 (min)
Pure PP2 2.18 241 1.09 0.57
10wt% GB2.5 1.80 229 - 1.09 0.52

3-10 3L EF R 45F401:K8003=1: 1(F & tb), PP3)yA 75 U Finko 23 By B A Bk
MR, GB2S FMAGE S ERERREEREEM, % GB2.5 N
AEHT 1owt% 5, BREETFHMEME. GB15, GB10, GBS MMABERE
HHEEOEREEZERE, EREBERD. ZEHEEHIRER GB2.5
MALRIERZE, LRHFFRMERT 10m% S, HirREFB®E . W GB15,
GB10, GBS KIMABER MM RERE. HETE, SEEHGSE
HER, BN MIEBEEENE SRR REBRR. R, MUK
BB HIRSEL SR 0D M8 AR E R 7 A B K% NG5 51
K, 3 EBFEMBRAR A S HRE RN TR,
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EHRMRFRAZELBNENNRABNHR

—o~ GB1S —a-GB15
—s— GB10 —o—GB10
—a— GBS M =4 GBS

18 —v- GBZ.5| —v—GB25

Yieki Strength (MPa)

] 3

Lrod Hmpact Swength (K’
L - -

—o— G815 —o—GB15
-o—GB10 —a— G810

—v— GB2.5|

g
1
g

8
g

Flaxurs! Sirength MPa)
1 &

Flaxural Modulus §4Pe)
8

o 3

© @
3-10 R EBHHF401:K8003=1: 1(R B LL), PPORA WM R S W R h Pt @ &
REE O) HHRE ) EHHE 1) TR

B 3-11 £%n 10wt%GB2.5 (LRI R F401:K8003=1:1(K E k), PP3)
HEMBRMETHIE. M 1000 SR ERTLAE#KES, EarEr i
HRTE, REMHWRE, FitrhiRE R (10.2KVm?). 7 5000 {2 a8 HE
B EMUAEER, wWidistiE, GBS 5 PP3 XARMMAEEEHTERRETF, X
EEEHHERBEARNERERE, EnGEERRETN. REFEZERP,
GB25 ZRAT BRUBDEINBTEAERZUERSHEHMEHBRER
o
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RIREFEFMN R

(b)

3-11 N 10wt%GB2.5 #9531 R B A (F401:K8003=1: 1(/R R tL), PP3)E A FHEl Y h BR e
T (a) HA S8 1000x (b) MAEEE 5000

] 3-12 R4 B B #5 (F401:K8003=1: 1R E 1), PP3)FIZIN 10wt%GB2.5
I PP3 HAMERAEERE R . PP ERBRRBERRD, 4K 0um. 4
10wmt%GB2.5 IMAJG, ME 3-12 () TTFEE—MRERLAN 100um KR A,
BREFHRHIERNEEENE. KKKEIRBOERAN 40pm. XHBHT
PP3 ZILEBEERS, AR EEZATHENFARERGHER, T
10wt%GB2.5 %} PP3 %aaﬂ@?zrﬂmd\

(b)

[ 3-12 (a) S EBEABEF01:K8003=1:1(RE It), PPIMRAERER ©) FM 10w%
GB25 B PP3 EAHRIMRARHRBA

LB RN EF401:K8003=1:1(R E tk), PP3)FRM 10wt%GB2.5 1 PP3 &
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THRIEH T R R R RS RETRARNAR

EMENEREEREETTE 3-13, H4E 8 5HEEIESFFITR 3-8 fiF
39 F1. GB2.5 MIMMA ML REGEET™), £RGRFETHBREAE, F4R
SERBRBTHRERK. X4 10w%GB25 A PP3 5, HAMEHG Rk
R(ATDZE /D W TRI 10wt % GB2.5 § PP3 4 5 518 R AR 4 s,
25 PP3 HIERISIRE (TN 166.7°C, ha B, % 10wt%GB2S IIAE, 4
MEHO A R IR B TP PR, K 1652°C, BN a B. HAMEN TP %K,

TP AR TR EAT (T - T /M. AT 8/, & EBERERES, £R5
FHEE, BERE R, £REERK, X, GRS E-EEELRATR

| __ 10wt% GB2.5

g

3
£
B

i N i E— 1 L s L " 'y 1 o n
® %0 "> i0 180 [ ] 00 12 140 L] " 0

Temperatrs Temperature

A 3-13 @i REEA A F0L:KS003=1:1(RE tt), PPI)FLFEM 10wt%GB2.5 i) PP3 E&HH
PERSIBBMNE

& 3-8 Wi B B A B (F401:KR003=1:1(R & tt), PP3)5 PP3 ¥ SH ¥4 DSC 4R KR

Sample T.™ ('C) T2 (C) T (C) AHc(fg)  ATM?(C)
Pure PP3 120.8 115.9 108.3 109.1 12
10wt% GB2.5 1214 116.2 111.8 874 5.6

T.™ SREERE; T, F8GEE; T, $RTRES: AHe SRHEHRA: AT
SRR E,

" & 3.9 AR B R K (F401:K8003=1: (R E tk), PP3)5 PP3 A+ DSC B2

Sample Tu" (C) o (C) Ta (C) AHy, (7g) X (%)
Pure PP3 157.5 166.7 172.8 1111 532
10wt% GB2.5 157.1 165.2 170.5 85.9 45.7

To" BRBHESE: TS BRGEE: T, HRTREL AH. BREEAR: X.
CRETY

50



P X S0 44 iR X

MAEMER, AT PP3 M4&H, BE T4 REXY, nA 10m%GB2.5
Ja, BAMEE4RTaRE/ T4 PP3,

R4 1IE Avrami J7 2 Jeziomy BB A T AR R A # (F401:K8003=1:10R
Bi), PPOYREESMEMIFSRE RN, R 3-10 B4 PP3 RESMEAES
BERMNNESEK. HREBH, HN10wt%GB25 J5, Aveami HEH o FIES
BEEERZEX, BUWEHEEERE Y ZEURK, &R ERHTENN 1,
BHBA.

% 13-10 ?ﬁétiﬁ%ﬁi#mmnxsoos:nuﬁi tb), PPOYR EAHHEEBRERAINESH

Sample n Z Z, 11 (min)
Pure PP3 1.77 1.99 1.07 0.55
10wt% GB2.5 1.98 232 1.09 0.48

F 3-14 £3LIB B W% (F401:K8003=3: 1(F & 1), PP R AR BB TR
B hEtkeE. WET 4, GB10, GBS, GB2.5 MIINAMEE&H R R RS
EReEIEN, STEABEMARET 20m% S5, BIREEFLEME, HREIE
EiR/D. GBIS FIMAEE AR ERRE RIS, FERKEERD. §
AR SR B B DY AR R B BRI AT 23 B P, BB ER 2
A, MhREREEESE. AR EBMSREE SN T hREN

—a— GB15 —o0—~GB15
—a=GB10 —0— GB10

0l i—v— GB2.5) » ——~GB2.

(a) ®
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EHAERT R AGRIEENEL Y EAROAR

—o—GB1S o GB1S

—a—GB10 |—o— GB10

- |—8— GBS 2800 |—a- GBS
|-v— 6823 —o— G825,

(©) d)
A 3-14 R BAHEO01KR003=3: 1(R A LL), PPHRE O MR EHERNRN HFHE @ B
BESEE (b) MERE () THEE (J) THER

BERNFIMARNEMTAIEA, EEERKRORENES MREEEN
-2 T A

B 3-15 BRI BERFIHEI01:K8003=1:3(F £ k), PP5)E R PR R B BB 04 3%
BhFEHRE. NBITTLUEE, MUARAREMEKEMAN TSN EREE
EwiR/N. 5PP3 K PP4 REFRE AL, HEMEHHIREREIIFRNS
BREHEN AT BIEME, BRBEERARRAN, s R SmERE.
NUHR 2K REAMKSERE AN NE e AEEEN TR NE NS
K, ERBHEORENS HREREENEZRBRD.

—o—GB15 —o—GB15
—o—GB1D —o— GBI
—8— GBS i —a— GBS

=k —v—GB2.5|

Glass Boad (wi%) Giaas Band (wt')

@ (b)
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PNKE LS4 R

© 2000
—0—GB15 —~a—GB15
o—GB10 -0— GB10

w0l —a— GBS —a—BBS
|—v— B2 5| noo | —v— G825

Fo i

g L

&

gm ,_M g - /

n| 3
2wl
10
o “
™) ) » ~ ] 10 ) » -
Ghase Boad (wik) Glass Boad (Wi%)

© ()]
3-15 3B B A B F401:K8003=1:3(FH & Lb), PPSAFE U FhR B RE I BE 00 1 it 8k (0) B
BR3EE (b) MERE ) BHEE d) Thigd

33 KNG

FEFABREUKERATIHRAEARRR, BREEEOTENB M
R RN REZWFEBUREPRASENHSTEWNE. B TTRHEN
THEBEREREE, YEHEBEEMESER, GB2.5. GBS f1 GBI10 Rt M4
P EE R (PP1), GBLS5 H1 GBS R P T HILE B EPP2). GB2.5 XX
FIMERRERETNE T ER GBS LY REBPEMF4TEM. BXTF
ZRIRERFEEPP3. PP4 F1 PP5), PRI MBI BMIER(GB15. GB10, GBS
1 GB2SYWREAFEKPEH. X TR—MERBEE, YNTHENE—E
i, RPESEMIBEBEMENESMHANIRESE, ERBMENES
AP EEARRB HRERNERNEWR . T PP1 B, BRTEEE
10-30wt% Z [ &, GB2.5 BE% LI [FI AT IR 4 ) PP1. ¥R H0 20wt % ) GBS ek
% RN R RIE S PP1. TOXSF PP2 Bfk, 10wt%GB2.5 1 GBS BN #E% RNt
BRI PP2.

SE K
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PUNREFER A28

4 RS RELRIARAMERAGNEMSIEEE

FLRIER RN, RHIEKRREEURIXRH RSN
R & LR B =HEEA RN REAE, TASHECKENHRRE 2
HHAXREHRGRICRREREESHIEMCRRR AT SR NS
R 51 SRR A .

4.1 AW

4.1.1 FE#HE

BRI EMENE 4-1 BiR
4.1.2 TREE

FALEREWETR 2-2 Bior.
4.13 BESI&F

SR FTAMONHRRERTHA lwt%MEERBER KHS50 Z£EEREAH
BTRELAHE ., SR EMRRSH KH550. ZEE 5 KHS50 (48R
ok 5:1, HATRR B KHS50 S T W, Bl KHS50 RERT 1R BT AR B o
RS S HI18 60 KH550 WEIE R RIRBABZR AV, 7 2000rpm FHEE
TiR& 10min. FiBHN2Y KH550 RELREHERSHTFET S0CHREPT
%5 /M EEH.

¥ REMAGERHRRELEHENERREERAH KR LA TR
k. EFHYBER MRS SUEHFTHN EBTH B SN, FRAEOEEE
PLLARIR H: 180°C< 190°C, 220°C. 220C 230°C 220°C, AZHFEE % 140rpm.
P PR R BERLE 2 SOCHA TR 3 Aot EHHTIEM AL, HSHEE bkt
BEIH KK A: 210C, 235C, 245C, 240C.
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EHRMREF RGBS REDRARGTA

F4-1 B EEME., it

S E B R e F=ih
FRHRBERE F401 (PP1) HRZHELLAERAT
FAKEETE K8003 (PP2) BTFRMmETREERAR
HRERE F401:K8003=1:1 Bl
(FEH) PP3)
HBRERE F401:K8003=3:1  B4%i
(REH) PP4)
HREAG F401:K8003=1:3  H4%!
(REH) PPS)
ERHERECEINAR 25um)  CC25 M)IEENEBAKRHER AT
ERBERECFHRE 4um) CC4 ENERERRST
BERRKBRAS(FHAL cC18 MITEERRAFTRAT
1.8um)
MABERES(FHRER CC07 Solvay Advanced Functional Minerals
0.07pm)
HRHMES CC25:CC0.07=1:1 E#
(/" E B )
(CC25/CC0.07)
BRI CC4CC007=1:1 B%i
(K & k)
(CC4/CC0.07)
LR BHERAT CC1.8:CC0.07=1:1 B
(| B )
(CC1.8/CC0.07)
ERE=Z B X KH550 EMHTEE AT HRFLAR

4.1.4 HEtEgeRik

W 2.1.4 EMEEINA T .
4.1.5 FSEMN

W 215 BEEMIHTE,
416 BRITASHESH

W 216 &RTASKEHE,
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PUP RS2 A3

42 ZR5itie

4-1 REMHBEREHPPIER TR RS RILERKREK N %K
BB AILLER|, EALRERENESHERERRE. hhHRE. THiEE
FEENTANEARMIKRENE SR ez E. dkiis, EZER
F, REFEBREHAETENERSIRBNBRMN, BETERREH
HEMBRRFE N ERRFTERRMERENESHE. aEEWR, NT
PP1 #:4%, PP1/CC25/CC0.07 (/B IR5& & B 5214 PP1/CC0.07, TirhdRE. B

—o—CC25
—e—CLO0T
—&~ CL2HCCO.07

—o—CL2%

&

¢
'

]

“\\

Yielt Srength (MPa)
L

& o N -
[ T —

&
°

e 3
&

=& CC2ZNTCO 0T —a— CCZCC00T

3 ¥

"““;“'{‘\'.“"2"
|
||

© @
A 41 FRAHRBAHEPHATLAMNREEALE R LERRISM N 2TE ) EREBE
() HEEE () BHBRE (0 TR
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EHRIMAF R AEELERRETRABOTA

iy 5 AR BB T 58 B PP1/CC25. IXEBEH PP1/CC25/CC0.07 B RRE T
B ETIAR CC0.07 B2, WiRE. SHREMNEEH CC25 RE.

Bl 4-2 REMHRRFNECPER ZMHILBHRBITEH H 2R, dETE,
FRIKAAS CC25/CCO07 MIMA R AHMMERRE LA, LEXRRTFHR
MEHEN 10wt% 5, ERBEFHMEK. T CC4/CC0.07 5 CC1.8/CCO.07 Kifn
MMEBRGREE(E. SEMRNMPEHERE. 5 tREEEME = ILRRR
BEMATI AN, EERTFFRMCRR T RZED, hEREB NN
REBSF. EILBRTFFHRCKRRF RS R E RN E MRS,

o~ CCZ5CC0.07 ::- CCZﬁlCCOD 27
—o— CCHCCO 07 — CCAICCO
~2—CC1 ¥CCONT 113 —o—CC1.MCC0.07

Yieid Strength (MPx)
o 8
tz0d Impact Strength (K

—— CC25ICCO07 —a— CC25CCO.0T
—o0— CC4/CCO 0T —=0=CCAICCO 0T
—8— CL1BRCONT —a— CC1ACC00T

(©) @
M 42 FRHBEAHCEPHNTE =ML RRBITH N FHEE () BREE O©) HERE
) BHEE () TRl
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PN KT 248 3

ATHARCEFRRE B REASONIE, B SEM RETHRMILREREHN
AR TR . B 4-3 £IETE 20wt % CC25/CC0.07 KIS R R R #EPPD)
BEMEmEEERE. dE4-3 ) TEY, ZAKNEREE 2AN
MRS RE. RNTEER, RES CC2S HTFEANT, FHRRZAAN 10um,
MTFERTFHFHRE 25um. X BT CC25 5 PPl BAL F R HEH B
FHALPIER, CC25 ZEFRMBIVIAERATBBRE . R, PHERE,
BB POKHERER T ARAB, EFNRTFARGRER, E2EW
BEEETTORNZER. TEETSMEAMERERIK. 5—HE, &
M E LA E R S KA L. XERLAHER B TSR BBEALE
BB ET ) CC0.07 55 PP B A ER A HRB. LT PEi LR,
RS HER DV CCO.07 REE AP MR LR 2, AX—TRPHR
BXEK BT EAGEET . BRIz, WE 4-30)0T LIEHIHE BIgRR
THEEAPIERY, SEFRANF KSR RFH CC0.07 2K CC0.07
5PP1 EAMBENAEAELERME CCOTERLEY BB B ELFHES
WATYER, FPH4TiL- 28T - B R3I R AN, FREY BAMAMK,
WEZRY, NTEBRANT BY, FrdBEAS. WRTREEA
TRACRARBF R4 4T 1 €48 PP1/CC25/CC0.07 M dis&EN T
PP1/CC0.07 1 PPI/CC25 Z[A]. kv B4k, LIBRERMS CC25/CC0.07 )
PP1 RIHLEEE R CC25 BEZEEMZ AL CC0.07 HIHETEA.

43 FMN 20wt%CC25/CCO.07 MBRAHBRAHCP)EAHENABEE () HAMK
B 1000 (b) Bk 52 5000x
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TR TR R BRI BEREDRAROTR

H 44 RITE 20wt%CC1.8/CCO.07 MIFHREFIEEPHE A FHHIH Ml
Wi . N 44 () TTEY, HPWHERTE, B2ASKEESNRE,
DEHKNT CCL8 AR, EEEIRHRM CC25/CC0.07 Bf CC25 HH%
HHZTHTE, ERET CCLS M PR CC25 BHE N THREE D,
WL PPl BENSEHEL. Bk, FRERKRESSENSHELT,
PP1/CC1.8/CC0.07 Bindi3& B B T PP1/CC25/CC0.07. & 44 (b) RADANF
CCO.07 EXAFHE RFHM B R EEFRERNADMAEER, & CC0.07 &
Ry BisBPRuEsNTER. dkTHE, ccls ARREENERLA
CC0.07 HIFH4T 1 F LR IR ER 45 CC1.8/CC0.07 ##) PP1 AIHLZR.

(a) (b)

B 44 Fin 20m%CCLE/CCO.07 MERHBRABCPPHESHEANHET (a) HALL
%1 1000x (b) HUAEE 5000x

El4-5 RAZSHIHEEFREPPL), HFiN20wt%CC25/CC0.07 # CC1.8/CC0.07
M PPl HAMBHAHmAEEHMEL. HETHE, 20wt % CC25/CC0.07 =
CCL8/CCO.07 IuANJ5, BRBsHll, KAZ D, FTHRBNRIFHIKIRBLEH.
g /N LT BN 20wt % CC25/CC0.07 3% CC1.8/CC0.07 i PP1 B & #Hkbmbdi iR i
KF4 PPl M5 —EH. B8, CC25/CC0.07 B, CC1.8/CCO.07 IMMALE
W PP1 (45 Rt FERB B SR A . X2 HT CC25/CC0.07 5 CC1.8/CCO.07
MEEIER, BT KENGEE, MNREFRMZEKE S RE, BiEtk
HRERPRAEREMERBSREEN. B, % CC25/CC0.07 B CC1.8/CC0.07
FEEmE, AARGBITENEKS XENGEEPLESFIRELHEEGR
Rl



ARIKFETLZE LR

£

i lar i | ; ;
AL IR EE < it } [ & i
Crye o e ST SR T T S A i

ib

4-5 (a) HEMBERBHBCEPHNRAERRE b) & 20wt%CC25/CC0.07 B PP1 8
EHHNRALEMRA (© F20m%CCL/CCO.07 M PPl ELHERRLEMNBE

SEAAERAFEPPDFZMN 20wt % CC25/CCO.07 BY, CC1.8/CC0.07 &Y PP1
HEMHNEREHEMEERTE 46, HERSHEBEELINNTR42E
4-3 1R BA &, CC25/CC0.07 5 CC1.8/CCO.07 BIMA S BME 4 R taiR B (T™),
% BIER TN BRRBETHER, B CC18/CC0.07 RIMAESTIRE
FrEMmBEER, XERTHREEMHAE. % 20wt%CC25/CC0.07 =
CC1.8/CCO.07 A PPL J&, EAMENLE Rd LR BT DEH R, B&m
AR RS CC25/CC0.07 & CCL8/CCO.07 MEBESHMEMNE RGEE %
(ATHHEFR K. XPLAEM 20w %CC25/CC0.07 & CC1.8/CC0.07 f&f# PP1
7 BB RS /RERO, o PP1 HIABIEE E (TN 166.7C, Ha &,
4 20wt % CC25/CC0.07 5%, CC1.8/CC0.07 MAJE, TLBEHD, BN a &,
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THLRIE A 7 R R RUILIR 3850 1) R A 1B YRR L

of BN TP RKEREEMEFKTIABRAT (TS - TR, ATHD, 428
EBELRS, RESHPBE, BESEE, 4REEBK, XiEw,
CC25/CC0.07 B, CC1.8/CC0.07 Zr—eBEE LER T R HERZNER, FHTF
PP1 & &, WET4SEERY, RMETHEE, HiN20w%CC1.8/CC0.07 &)
EAMHREHEAT KFHM 20wt % CC25/CC0.07 MBS M,
CC18/CC0O.07 MiMmAME PPl ERE G4 R, SREREK. MA 20wt %
CC25/CC0.07 WEEHMBMAXNERES4 PP1 HEARK, WA 20m%
CC1.8/CC0.07 B EMBMAEI 4 BE/NT 4 PPl. AWNERENRIEES
MEUERBEEDM—NRE,

FAEIE Avrami F 1Y Jeziomy B W R TS MY ERTEEPYRE &M
BHESR LR %, & 44 B4 PPl REAMBFLBELE RN HESK.
fIRAG L, %N 20wt%CC25/CC0.07 8% CC1.8/CC0.07 f&, Avrami 53 n B/,
EERBERZEX, H#UENESERER Z. UK, 4R—LHHER

20wa% CC1ACCO.0T
E 2wit CCCCO.07 20w CC1 24CC0.07
Pure PP
20wt CC2MCCO.07

Pure PP

Endo—

1 L L — L X
© 00 120 [™) 180 w0 0 ) 1;:
Temperature Tompersine

— 1
w Lo 0

M 4-6 AERNHEEREECPDIFREM 20wt%CC25/CC0.07 2 CC1.8/CCO.07 &) PP1 EAHH
MR SIERL: .

%42 GFMHEERHBEPPS PP1 EAHER DSC KR &R

Sample T2(C)  TE(O) T (C)  AHc(lg) AT”(C)

Pure PP1 116.7 111 1054 111 6.8
20%CC25/CC0O.07 121.2 1159 108.7 92.7 0.5
20wt%CC1.8/CC0.07 1234 1182 112.8 823 64

T, SREHERE; TS, LREER: T, S8xXREAN: AH., ZRENE: AT
GREEEE.
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iRl T v S04

R 43 AERYREREPP)S PPL FEHHIAY DSC IRREIR

Sample T, (C) T (C) TL(C)  AHnQlp) X (%)

Pure PP1 154.5 166.7 173.5 116.8 559
20wt%CC25/CC0.07  154.3 166.4 1719 94.4 56.5
20wi%CCL8/CCO07T 1558 166.3 1712 82.9 49.6

To™, HRUEHERE: T, HREER: T., FRERER: AH, HSERRAE: X
NG AR

[B] t1p /1 FIE R 78 1Y, HHBEBE R IMA R R 20wt % B, B CC25/CC0.07
B CC1.8/CC0.07 MEAMERFRE /KN ESTHERK.

F 44 HEIHBEEAEEP)REAHESEA SN TSN

Sample n Z Z 12 (min)
Pure PP1 272 £.02 1.00 0.89
20wt%CC25/CC0.07 1.93 2.19 1.08 0.55
20wt%CC1.8/CC0.07 1.87 1.95 1.07 0.58

47 REARLEERRBCP)ER B A RS KILRIRRRE N ) 24
Be. WTLLER], &5 PP1 B4R, HANBRBESNESHERERERE. o
HiRE. BHBENEBA TAIERRRERENESHEIERZ A, &
BHAZERT, HERRESERGEEEnERENFBOHERN. BRET
B, HALBERESHNESHRRNEE I ESRR THRAMEREHEEH
¥, MEZAEY, 5 PP1 EE&HEAR, PPACC25/CC0.07 i) BREEFM
diREE T PP2/CC0.07, Wi HAE KRN ERIT PP/CC25. XEKE
PP2/CC25/CC0.07 /R IR IR i iR E X B AT IR CCO.07 B8, B HhiA
BERER i CC25 P& . PPI/CC25/CCO.07 Firbi g s EE i BimA R CC25 &
S, T PP2/CC25/CC0.07 KImpiRE X E A FTIIAK CCO.07 B5E. X RERH
F PP1 5 PP2 A H S HEIERR, PP1 % 2.5K0/m?, PP2 3 61.6Ki/m?, B
EE LR, HBRMRE CC25/CC0.07 BYRRNEMNEXEERANEREH
AR,
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EHRIEE R F R LRI R RSO

» 1%
—o—CC2% —a-CC25
—e—CCDOT —u- CCO 07
wE —A&— CC25/CC0.0T 120 —a— CL25/C000T
gu L ‘5 «© t
p—— ]
Em E ®
g 15 E »}
o} Bl
s . L = N N
° ) 0 2 © L] 1 = % -
Calelum Casbonate (wi%) ki Carbonate (wi')
(a) (b)
L] 2000
—e—CC28 —o—CC28
~a=~CC0 07 —o—CCO07
—8— CC25/CCO07 ~—a— CC25/C00 .07
ze00 | |~ LoL0.07 |
o
1 {.
'y i
70
1. i
-
° ° .
) 10 20 0 o * " » » ©
Caldium Carbonais (wi'é) Calchun Corbonete (we'é)

© (d
471 TAXRBAHEP)R MM N Z BB S R I RSN P8 @ BRER
() HPEEE () TdTRE (1) ey

48 REAARRERGPP)ERFILERREN HEMEEE. HBATH,
5 pP1 4R F, T PP2 £, FEHE CC25/CC0.07. CC4/CC0.07 5
CC1.8/CC0.07 KIMAER SR RIRRERK, BRNM=ERLERBRENE
SRR ERREHEAR, WHENTPHMKRTRREANMNEEHE
BB RGR AR MR . B AR B A B = KBRS AT £ 7
BARE, YEBRTMARKT 20mt%E, HiEiREFHEE. ANTE, &
HERFRERFHREMET, REBRFRHMKRFOREEN, FEHEHMT
HIREARIT . HAM RIS B O B S MR B RS A TS 21
m, B3EERFPHOWKRFRRARRNINT iR R ENEmE .
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)1 K AR I

—o—CC25/CCO 0T ~8— CC25/CC0 07
—o— CC4CCO07 —ar CCHCCO 07
—8— CC1BCC0.07 —5— CCTA/CCO.0T

R

o
Calclum Carborete (wi) Calcium Carbonate {(wt%)

5

Yielt Srenglh (MPa)
¥
1zod impact Strength ')
8

(a) ®)

—o—CCSXCCO 0T —u—CC25KCCO a7
—0—CCAKCCO 07 —0—CCAICCO.0T
—i~CC1LACCO 07

t
8
§
8

Flucural Srength (MPa)
#
PFlral Moduius (MPa)
E &

@© @
M 4-8 TARAERABEPORAFE=ALEHRBITHNEEEE () BREE Ob) hHERE
() BaARE (d) Fik

Bl 4-9 2T 20wt%CC25/CC0.07 XML R R NEEPP)E S EH Hni i
W . WE4-9 (a) BIE N, S WETERER, PP2 EZEARET AKNE
WY, ERUEREW, RAMMNPHENRE. FNEPEEE ERNEE)
BHRZMMIMAERERF CC25 ARHUATER, X&FEEAME MR
BEME. ATH—FR\S5 PP1 EAMNAR, PP2CC25/CC0.07 i £
EhHTMARK CC0.07 $RE, F SEM ZEKMEH S000X TRE T HZ I AMEH
milTE, ME 49 OFTR. TLEH, & PP2 24NTHIERET, A%
BF CCO.07T ERAPHHRYE, SERARTRIFAEIESEE. HBREFNGK
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TARIE R T R RR LR R DR AR AT

BT MUK T 5 AR RN FEAHLERME CC0.07 AREBEIFHNREIMTE
A, AR PP2 BAERETANPHEY, hiBERR. W, KRF
MHETEREED P2 ZANIRBTEITEENKA, dlkTE
PP2/CC25/CC0.07 IR E X EMAMAM CCO07T RE. MM TF
PP1/CC25/CC0.07 HA&##, T PP1 BREXGKIERET, BRB/MHEK
HF CC25 FFREAMZRACENT PP1 RFERPER T XENER,
Ut PP1/CC25/CCO.07 My £ E BTN CC25 Hesg. e, ZEE 4-9(b)
LB B MIEERT CC25 AT PP2 AWM EST R, MKHTF
CC25 BEZEAMZ7ULIGEKALT CC0.07 LT ER{E1E PP2/CC25/CC0.07
3R B A PP2/CCO.07 1 PP2/CC25 22./6), BNILIRBRMSS CC25/CC0.07 1

4-9 RN 20wt%CC25/CC0.07 MR LERHHEPP)ESHHIANEEE (2) MAE
% 1000x (b) A E 5000x

B 4-10 RHFE 20wt % CC1.8/CC0.07 ML R E R PP A FE I rh i
WEEEE. AE 4-10@FFH, ZifnmiEsas, pr2 BERET M
BHER, RRBEREN, RABKNIERET. PERKEF CCL8 AE
HERB R, HEBRFEHM CC25/CC0.07 B CC25 AEEAME™E. XEH
F CC1.8 MR CC25 BB/ MEHMTHHREED, Hits PP &K
ZAREF. SERAITAERBERBESSEHSHMIERT, PP2/CCL8/CC0.07
KPR E /T PP2/CC25/CC0.07 KRE . ME 4-100)F 2], 49KKF CC0.07
EREATHH R, SEERTRNF IS, B CCO.07 BRI,
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MRS FA 3

ff PP2 B R ERFEHER . Bk, LBKBS CC1.8/CC0.07 ¥ PP2 K141
BIEE CCL8 BEREEMZ AL CCO.07 HIHETIER.

(a)

4-10 &M 20wt%CC1.8/CCO.07 IR MK R RECEP)E S HHANDETETT (a) MKE
7 1000x (b) MK &% 5000

B 411 RATHAKXEREE PP, HFh0 20wt % CC25/CC0.07
CC1.8/CC0.07 B} PP2 HEAMBNRAEEHUB . 5 PP1 HAEHKL, 20wm%
CC25/CC0.07 2% CC1.8/CC0.07 MAJG, BRERAMM, KT, FEENE
FIEMTROER RS, ERZRDREM 20wt%CC25/CC0.07 B CC1.8/CC0.07 (1
PP2 2t EM KNS —EHE, B, CC25/CC0.07 5 CC1.8/CC0.07
HnAth&Em PP2 M4 R BAB M RN K. ZEHTF CC25/CC0.07 =

L gm

(a) (b)
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EARIMR TRAERARYRHDRABOHA

(c)
H4-11 () SiXMARERHECEPONBABHERE ©) Fm 20wt%CC25/CCO.07 K1 PP2 &
EHHMRARHER (o) HFi020wt%CCL.3/CCO.07 ) PP2 EEH BB BEHRE

CC1.8/CC0.07 I EAER, BEITRKEMEZ, NTEERNERKHFLR
, BEEKSBPREBBEHEFTBRE P, E CC25/CC007 &K
CCL8/CCO.07 K& E|m, T BEEENRA, KENSEZPLELTIR
ELZ NS EEED,

AT HILR B 15 (PP2)RIE I 20wt % CC25/CC0.07 BX CC1.8/CC0.07 ] PP2
REMHNERERRBETTRE 412, HERS5HEEESNFITFER 45 R
#4469, REE, CC25/CCO.07 B CC1.8/CCO.07 MIMMALHI{FEL RS LaEE
(T™), SMERETHILERERBETHES, B CCLICCO.0TKMAES
TREF RREEE K. XN FRREHMITEM, % 20wt%CC25/CC0.07
B CC1.8/CC0.07 I PP2 &, EAMMMEREEREAT. HBE MK, B
HIMEF IR KRR S CC25/CC0.07 5 CC1.8/CCO.0T ME S MEE BB LEE
(ATHHEERK. XBAFM 20wt %CC25/CC0.07 B, CC1.8/CCO.07 E&4f PP2
&G IBRRARTAHEEY, 4 pP2 KRR E (TN 166.0C, Ha &.
¥4 20wt% CC25/CC0.07 % CC1.8/CC0.07 IMAJE, TLWEHWKA, BN &,

FHRKEEAT T FREAMEREABEAT (TP - TOHME(K. AT B/h, 4
MBEERZEIALS, SRESPEE BASSER, 4R ERBKX, XEH,
CC25/CC0.07 Bk CC1.8/CC0.07 E—ERE LEH T RMREMER, AT
PP2 4%, RATESEER™, AR THES, N 20w%CC18/CC0.07
BEEMBENEREAT KTFHM 20w % CC25/CC0.07 KB SHH, B
CC1.8/CC0.07T FIMAE PP BES4 &, 4 REEEKR, X—4it5 PPl B4
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PN ER L EA R

HAl, N 20wt%CC25/CCO.07 (I E &M i3 45 R 54 PP MEAR K,
BEH &, MM 20wt%CC1.8/CC0.07 #5441l 2%t 4 & B K T4 PP2.

20wt% CCLACCOLT
g 2wt CC23CCO07 20wt CC1 BICC0 07
Pure PPZ
20wt COZNCCO 0T

1 i a 2 '
L 100 w i) 100 [ 100 ) 10 wo L] 0
Tomparshure Temperskwe

Endo—=

412 SEAXREREPCP)FFM 20wt%CC25/CC0.07 B CC1.8/CCO.07 i1 PP2 E&H
HBG R SEmMt%

£ 45 AXRABRRRHEEP)S PP2 ESH RN DSC LR HIE

Sample T"(C)  TF(T) TS (C)  AHc(lgy) ATM(TC)

Pure PP2 121.6 116.4 111.2 85.5 59
20wt%CC25/CC0.07 1226 118.3 113.9 724 53
20wt%CC1.8/CC0.07 123.3 119.2 114.9 79.5 51

T.” GREHREE: T, 4RGEE: T., 4ETREHE; AHe SHHAR: AT
GRELRE.

£ 46 AXRARRAKEPY)S PP2 MW HIM DSC BRABE

Sample Ta™ (C) T ('C) To(C)  AHy(J/g) X, (%)

Pure PP2 158.2 166.0 171.8 91.6 43.8
20wt%CC25/CC0.07 1589 167.4 172.0 74.7 4.7
20wt%CC1.8/CC0.07 1586 166.9 171.5 78.3 46.8

To™s WRBHERE: T, WRGERE; T., FREREAE: AH., BRBEAE: X.
N S AR

F#IE Avrami FEH) Jeziomy HPHA T AT HARERNECPORE&H
BHRESFRLERNE. R47 24 PP RESHHIFZEL RN HEEH.
mERBH, &N 20wt%CC25/CC0.07 J5, Avrami 5% n AKX, THHEM 20wt



AR T R R B R XN ROTR

% CC1.8/CC0.07 {€ Avrami 5% n Z/h. 20wt%CC25/CCO.07 B CC1.8/CCO.07
MMAERESERFRZER, BUENEEERER Z.FUARK, 45—
ERFTRIE g BE A FRTAY, SIBRBENMAER 20wt% i,
% Avrami 384 n LLSb, %0 CC25/CC0.07 2 CC1.8/CC0.07 BB &M B k%R
ZaMNERESEHERK,

R4TANAERRECPOREEMRESEAR NN NEEH

Sample n Z Z ti2 (min)

Pure PP2 2,18 2.41 1.09 0.57
20wt%CC25/CC0.07 226 3.13 1.12 0.50
20wt%CC1.8/CC0.07 1.92 3.04 1.12 0.46

4-13 2 3L 1R R % (F401:K8003=1: 1 R t), PP AR B MRS K&
FRKMGHAEHRE. TUER, HERNEFERENRSHENERBRE.
ERE. BHRENEEERN TAIEREMRBRESHE AR ey
Bl. HSLHE, XFF PP3 EfF, RRBRERSBERRT S nERSIREMH
FIRE, AEEFEILRKRENE SR NGEE ¥R R I T H 7 MR
BEMEAME . XF PP3 Rk, PP3/CC25/CC0.07 MEBRBEERIR
PP3/CC0.07, TimdrigE. & dRENEENERE PP3/CC25, %4555 PP1
HARHAU X ERE PP3/CC25/CCO0.07 #9852 AE ¥ 2 ch Fr i A B9 CC0.07 1R,
MEIRE. THREERSH CC25 BE. PP3/CC25/CCO.07 HirhdimE X EH

-0~ CC28 —e-CCB
-0 CCOOT —o—CCO 07
—A— CE25/CC00T | —a— CL5/CC0.07

L
L]

e —

Yiek Strength MPa)
o
¥

«
—

tzod Impad Strength (K

Caldum Carbonals {(wik) Calcium Carbonsla fnt%)

@) ®)
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PN RETLELA B

—0—CL25
—-a— CCO.0T
—a- CL25/CCH 07

—o—CC28
—o—CCONT
—8-— CC25/CC0 07

&
: 3

Fraxural Strongth (MPw)
\
Fraxural Modulus (MP4)
‘\'

© (d)
B 4-13 LB B A (F401:K8003=1:1(E R Lt), PPINH AR EEEGT & L RIRBITAY A
PR ) BASEE (0) DHEE (o) THhoak ) THER

BUMAR) CC25 fisE BiZ2 T PP3 EAESMPHEARE (103K)/m?), 5 PPL.
BHIE 2.5K0/mY), BEHEKRT CC25 AREEANZETLERT PP3 AR
HEGEH T EEEA.

B 4-14 Z3LIRE HEF401:K8003=1:1(F £ ), PPAFT =FILIBHBREH
Jrtiae. (EAAE, & PP2 Bk, JRBKERSS CC25/CC0.07. CC4/CCO.07
5 CC1.8/CC0.07 I BRRE (S, BFM=RLRERESNESHEH
JBIRIEFAEARK, HIBET SO FRBRRINE &+ 8B R
EEWMBN. BEFR DR 5%M CCL8/CC0.07 KA TIRE#ERLE, 43t

—n— CC25/CCO 07 —o— CC28/CC007
—0— CCHCC0.07 —o— CCAICCO 0T
| =a=CC1.3CCO.07 —a—CC180C00TE °

Yiekd Swengih (MPa)
¥
120d mpact Strength (i’
2

)



| RMRIER TR LR R RN R AR AT

—a—CCZSCT0.07
—0— CC4ICCE OF
—a— CC1 B/CCO 0T

]
g &

~o— CC25/CC0 07
—&— CC4CCQ 0T
=&~ CC1 8TC00T

£
—

]
T

Fiorsl Strongth (MFa)
F
Flaxursl Moduhus (MPa)
§

3

©) (@
4-14 BB A HF401:K8003=1: 1(FR R tt), PPORFE=#IL BB % 1ERE 3) B
FRIEE (b) L2 (c) EHEE ) THiEs

BATHRRMERT 20wt%E, Mi@EFaREE. T CC25/CC007
CC4/CC0.07, BE&MBHAMTREEMIARNTFRMATRERE, HYHLR
RTFHEMEXT 10m%)5, MEREBRTHREE. FE EHS0NBRT
BT, HENTFRNEKRFRRERD, B hmE#sF. 84
FEEHE MRS IR M= M LRSI T2 5 &, BB T4
RIBOKRLF BRI RAR RN X S iR R B R RIR /D,

B 4-15 RIHFE 20wt % CC25/CC0.07 H134 1R T R 1#(F401:K8003=1:1(F £ t£),
PP)ESHEKPIETHEER. A 4-15)TF Y, ZrREimRreE, b
B 4-3 (FirEEEE, HE 49 @ REETE, HAYERENHNE, X
SR RN 20wt % CC25/CC0.07 ) PP1 F PP2 H& 48 2 B4R Y .
FHTED, PHERE, BT MRS T N ERS, 7Kk
FRABRHRZER, REENENELETTOENTR. X&FE 4K
HREER. ME 4-150)TTF ], 42KRF CC0.07 EXEEP BRI, CC0.07
55 PP3 H 4k (E] 40 R EAEE MR, Bk CCO.07 ERLY BB e FFNES
HATER, A28 H- B K3IEHN, FRAT RBNEAMX,
WRERY, NTEREANT BY, rdaEd. kT REZEGY
ZERAMGB KB FHHETERFER PP3/CC/CCO.07T MmEHAENT
PP3/CC0.07 #1 PP3/CC25 2 6], HMATEE1R, HIBIKEAS CC25/CC0.07 HH)
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PR EMLFA Y

PP3 (AL X ER CC25 AEA A RALM CCO.07 FIHITIER .

B 4-15 #Hin 20w % CC25/CC0.07 AR B R H(F401:K2003=1:1(/R & tt), PP T SH
BB (a) MKIEH 1000% (b) MIATES 5000%

B 4-16 2R 7T 20wt % CC1.8/CC0.07 3L IR IR M(F401:K8003=1: 1R & L),
PPYE & BT ETTE BB . M 4-16 QYA F S, HEF 20wt% CC1.8/CC0.07
- B9 PP3 E-& 4R i i HE 78 20wt % CC25/CC0.07 () PP3 EAF1 KL A b it
WITEREL S, (B0 0 ETENTR. X RIER 20wt % CC1.8/CC0.07 i1 PP3 H&+
BInh o R IE R TIEE 20wt% CC25/CC0.07 i) PP3 R-&HEIHIEREE . ME 4-16(a) -
LERAEIDPRHANT CCLS AELIAER. H4160)0FH, BT HIM

®

B 4-16 FRM 20wt%CCLE/CCO.07 AOILE B (F401:K8003=1:1(R & L), PPHEAHH
FIMETETE (a) AIKAEE 1000x () KA EEL S000x
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THRIERFRAZEAREBEARABONAR

KEF CCLS AEHBMETUE, kAT CCO.0T EEBFHMRRL, SHik
AIF A A EALER, NATEFHEE CCO.0T KEETEM. Eik, LM
B45 CC1.8/CC0.07 1% PP3 MHLE X E £ CC1L.8 AERHH= kL CCo.07
HETHEH .

B 4-17 R 43578 BB A 45 (F401:K8003=1:1(i E L), PP3), #in 20wt%
CC25/CC0.07 # CC1.8/CC0.07 #) PP3 H & B R L BB F . h B W 18, 20wt
%CC25/CC0.07 &% CC1.8/CC0.07d SIimA, (FERGZMEHM, SR, HHiH

()

E 4-17 (a) AiIEEAHE40LKB003=1:1(RE L), PPIMRABRBA ©) FM 20w%
CC25/CC0.07 I PP3 ¥ EHE MR AR RE R () HM 20wt%CC1.8/CC0.07 ) PP3 E&H
HERAE RS
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PR A L4 X

ImA&E® PP3 MERIENBIMRAD. XRHBHTF CC25/CC0.07
. CC1.8/CCO.07 MR, BETXENSEEZ, NHEERMHZRKHLFE R
%, SEEKIRFREMEUFHREBRHBR D, Hik, X CC25/CC0.07
CC18/CC0.07T M) ZERN, FoIfBIxENRE, KENAZPOLESSIR
B &ikikEk,

R R R F401:K8003=1:1(F & tk), PP3)FIZ N 20wt % CC25/CC0.07 B
CC1.8/CC0.07 1 PP3 H &M EINE R R MA R TE 418, HE R 5EME
B/AFITE 48 R 499, BHEE, CC25/CC0.07 T CC1.8/CCO.07 FimA
S RNEL RRRRBE(T™), 4 RIEE R (T4 G5 IR (T, 8.5 PPl
Hpr2 BAEFREH, CC25/CC0.07 MMAF=TNAEARNIRERK. XL
BT RO RAZ RS, 24 20wt % CC25/CC0.07 B, CC1.8/CC0.07 A PP3 &,
HEMENE B LR RAT AN, HFMLRBRS CC25/CC007 ME4E

20wt CC1.80C0.0T

A 0wt% CCZSICCONT

-

4-18 & 3t B B W M (F401:K8003=1:1([E R kk), PP3)FAiFEM 20wt % CC25/CC0.07 =
CC1.8/CC0.07 1 PP3 MSH IRV A R SR M

% 4-8 SR BWIEF401:KR003=1:1(FR B L), PP3)5 PP3 E&H#{8) DSC LR ¥E

Sample T.°(C)  TF(T) T (C)  AHc(lg) AT ()

Pure PP3 120.8 1159 108.3 109.1 7.2
20wt%CC25/CC0.07 123.0 119.0 1154 83.7 44
20wt%CC1.8/CC0.07 1220 117.8 113.2 82.9 54

T.™ REHRE: TS SRERE: T, SE%REE, AHe, SREHE; AT,
ERELEE.
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THRIR TR AR REBNDRE G EOFR
F 49 BHBEEHEFI01:K003=1:1(R 2 L), PP3)5 PP3 4+ ¥ A DSC ARt %R

Sample T (C) TL(C) T ('C)  AHn{/g) X, (%)

Pure PP3 157.5 166.7 172.8 111.1 53.2
20wt%CC25/CC0.07 1583 165.2 169.5 81.4 487
20wi%CC1.8/CC0.07 157.0 166.5 171.3 82.3 493

To™, BRUSHER; T. HRGERE: T., BRTHER: AH., BRTREARS: X
B EARE

MRS ik Em R/ THRMN CCLY/CC0.07 MEAME. XULIERM 20wt %
CC25/CC0.07 B, CCL.8/CCO.07 REAF PP3 HRABRARMNRTHHELES, A
CC25/CCO.07 MM EELF. 4 PP3 MIERLIEEE TSN 166.7C, Ha fho 4
20wt2CC25/CC0.07 B, CCL8/CCO.07T MAJE, TS BEHEWA, Hiha &. TS
BKR, TSRMBEEHEPTEAEAT (T - THMEE. AT B, E5EE
BELRR 4R VRE BSR4 %, 4REERK. XY,
CC25/CC0.07 BX CCL1.8/CC0.07 E—ERE LER TRMEREZKNEH, FAT
PP3 1455, BB T & RERA, FrETBE, HiN 20wt%CC25/CC0.07 K
BAMBREAEAT MFHEM 20wt % CCLE/CC.07 BIE S+ K, B
CC25/CC0.07 FIMAE PP3 BA G &M, SREEEKX.IX—4i85 PP1 M1 PP2
EARHFAR . A 20wt%CC25/CC0.07 B8, CC1.8/CCO.07 I E &4k p st 4
aE/NTAE PP, X REEREFEREN—IRE.

. BEIE Avrami F2H Jeziomy ST T S 3LIR B R 4 (F401:K8003=1: 1(%
Bib), PP)RRAMERAEFRE MBI N%. K 4-10 B4 PP3 RE A HES
BEENZINESH . AERBEH, B 20wt%CC25/CC0.07 J5, Avrami ¥ n
TR, THM 20wt%CCLY/CCO.07 FRE Avrami FE¥ n K. 20wt%
CC25/CC0.07 8% CC1.8/CCO.07 KIMAFHEXEH B Z.EX, HILENE AR

# 410 X EERBEFI01:K8003=1:1(FEL), PPIORESH RIS ELERON N FSH

Sample n Z, Z ty2 (min)
Pure PP3 1.77 1.99 1.07 0.55
20wt%CC25/CC0.07 2.04 294 1.11 047

20wt%CC1.8/CC0.07 1.77 2.84 L1 0.44

76



MRS 426 8 3

RER Z.TUAK, £€R—EMNFFHIEE u WER . FARTEE, J5tR
BRREAIIARS 20wt %, BE Aveami 353 n LA, 0 CC25/CC0.07 B
CCL8/CC0.07 MR MBI FBRE BN ¥ L ESHHERK.

& 4-19 BILREE A FEF401:K3003=3: 1R E ), PPOERF R BHRBER
FRBRME R R, TLUER, HARBRRENE AMENEREE.
MiERE. THREIEEERN T AR ELMERISHE SRS
[, skiiB, XF PP4 Hik, BRMEBHESRETENER VBN
IR, AEERBERISOESHERNGE HFEEER T TH T S MK

—o—CC25 —0—CC25
—0—CCoo7T —e—CCon?
—an~ CC25/CC0.07 —&- CC25CC0.07

Yisid Srength (MPe)
]

tzod impact Strength {K.m’)
-]

—a—-CC25
——=CC007
—a—CC25/CC0.07

—o—CC2%
~o—CCO 07
=au= CL25/0C0.07

B 4e

Fiwausl Suength (MPa)
8 ]
Flooxsl Modulus (MPe)

- 8 B & B

e
&
»
-]
s
S
L
-3
]
s

© @)
A 4-19 #BERBEI01:K8003=3:1(F k). PPHRK AU THERER L EHRBESHH
25 ) BRERE ) MEHEE (o) THEE d) ThiEg
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TR T AR GERAREREAEABITTA

MR SR, 5 pp3 B4R, XTF PP4 ik, PP4/CC25/CC0.07 fJE R
55 J% B 32T PP4/CCO.07, TirpdiiafE. B iR fiE BN F &4 PP4/CC25. X
BERAE PP4/CC25/CCO.07 BB AR5 % £ E BT CCO.07 RIE, R,
TR AEER CC25 RE.

B 4-20 IR K HF(F401:K8003=3: 1K & L), PPAET =R ILIRIRRLE

—a—CC25/CC0 07 —0— CCZSICCO.07
—0~ CCAICCO 07 —a— CCACCOOT
—a— CC1.8/6C0 07 s —4— CC1.8CC00T
o0k 5
g |
of E
H
1.1
34
0 X N L s o L L N :
[ 1 ) » © ° © E) » )
Caloium Carbonale {wi%) Calcium Carhonate (wit}
(a) ®)

—0—CC25/CCR 07 —a— CC25/CC0.07
—0~—CCACLCH 07 o= CCACCO 07
—a—CC1 3/CC0.07 - CC1.HCC0.0T

3
B

Shenglh (MPe}
¥ [

Flaxural Moduhis (WFs}
g &

© ()
B 4-20 #EEFHE401:K8003=3: (R Rit), PPHRF =ML EREEMHFHE ) B
BEEE (b) WERE () THBEE ) TehiE

NG, BETE, 5 PP3 B4, HIBBEEES CC25/CC0.07,CC4/CC0.07
5 CC1.8/CC0.07 MIMAFE R AME N ERAERERK, LHM=MILBHRBESN
HEEMBRERREHERAK, HLER FRAMKRTFRA2A/NTESH
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MU kAR

BHERREZWEAD. KEMEEPdEEE = ILREREN AT
PEik, HELRMFRMEBASH, MR FINMANTFOREHR D, 8
MR ERERE. SA4MENTHRENEENE=FMLERRENMA
T4rHE K, HRBRFPHMKRFRRER IS HREMERMERE
N

4-21 IR B R FH(FI01:K8003=1:3(F E H), PPS)E T B Fh R 2B &
HREREHSEER. AETE, HARBERRBHESHENERBE.
MEIRE. THREMEENTAIETERERSNE SRR,

—o—CC25 —a—CC25
—0—CCONT =0-CCo07
—a— CO25TC0.07 —a— CC25/CC0.07

Yierl Strangwn (dPay
H ]
2o mpact Strengih (')
8 [

—d0—CC28
—¢—CC0 07

—4— CC25KCC00T

—o—CL25
—o—CCouT
=8~ LCANCCAOT

™~

Flaoual Strength (MPa)
3

Fioonursl Mochaus W8
i 3

(©) @
M 4-21 £ERAHE01:K003=1:3(RE L), PPSAFRMMRREIERTS R I BHBITH N
FHE @ ERBE O hEHBRE () EHEE ) THEE
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RIS F RSB E SRS MR AR R

BixtF PPS Bk, LBBMEFRE=EMERSVRBOMRAMNN, BEAL
BREEHNESHENGES I ¥R FTHERALNERENESHH.
PP5/CC25/CC0.07 #)JE AR5 & E fiE PPS/CCO.07, s, 245 i fil
BENFE IR PPS/CC25, IXEBRE PP5/CC25/CC0.07 HJE R3&E T E M AL
CC0.07 RE, MiisRE. & MBRFMERH CC25 &E,

B 4-22 RILBERFHFI01:K8003=1:3(HEH), PP5YEA=HILIBEH IS
B h%tERE. BT A, 5 PP3 #1 PP4 EAKA, SLIRHEMS CC25/CC0.07.
CC4/CC0.07 5 CC1.8/CC0.07 FIMNAF B R PR, B M=fMItRRNG

=0=CC25CC0.07 —o— CC25/CC0 07
—0—-CCACCODT —o—CCHCTO 07
—4—CC1.HCCO47 —a—CC1.CC.0f

Yiela Sength (WFa)
b 8
1702 Mmpact Strength (KumY)

Calcium Carbonate (wi%) Caiclum Carbonsie (wt%)
@ (b)
® —o— CC25/CCO 07 won —o— CC25/(CCO.07
—o—CC4CCo 07 —o—CCA/CCo 0T
b —8—CC1.5/CCO0T | —a CC1MCCDOT
i . § ]
g e g
o |-
i ]
10 bt r
oﬁ 10 2 ;i ; .0 |:l 5 ;o ;
Calchwm Carbonate (wik) Calclum Carbonats (wi%)
© (d)

4-22 3R BHH(F401:K8003=1:3(RE L), PPSMA =FILRBMEN DS ) B
ARSEE (b) MERE (o) THEE (d) THiER
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EAXEIREFhreX

NESHHNEREERERK, RET PR THRERIES
MR ERBEZWE A . EEF R R =M KRS A AT 5
Blw/d, BEFBATHRMEMEN, RERTFPOMKRFROREEAN B
BRI EREET . EEPRNE d AR RESHE = MR RS0 M
AT 2t m, BICERTF R T RRER IS R ENEEN TR
B,

4.3 KEPE

FEVREREARKLBEAIMERAFEARER, BAKEEHIERA
FTHRERERAELBHRRS OB PREEHERREHREVEAENH
MEZERE. ZREN, AALEBRRENEAHENEREE. WiRE.
BHARENEEN THEALMBRISN RS2 R, BPEZLR
B, XERBRSH TR EDFRNMN. BERLRRRISHESHHNEED
FHBFTHRABEREHNRAME. X TFLRAANIHERGES, 5
B TFREMEEEN, =0 3B HBSCC25/CC0.07. CC4CC0.07
CCL8/CCO.0N B M M EMNERABPPOMEMILREFNEE®P). W
ZHICRERFHEEPEP3. PP4 W PPS), =MILERBREN LHFA=EREHER.
HEFKREEIRABONETER LB TFPABBREAREANERL
fERAPABRRESERLT RIRPHETER. BXARREEENODER D
B, BOKBRRGSRABEANE/ULERARERREMIRABIETHIE
BE, MARRBEFOIEES KN, ARKREERIYT RIBHHHYT
ERARIERER. TR —MERGES, SHERTFENE s, FBH
FHROMKET MRS, BEatErmGaERey, ERTFRNREK
HFRRARRDXE MREREENEWE . REFE PPL E4&S, N 10wm
% #) CC25/CC0.07 #E¥ 3K HR PP1 MR 19383189

S & 30k

[1] E#, RIL, C2CO, FHZRIAF XS PP HAERILHNEEY), B FHEREETE,
2003, 19(1): 184-191
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{2] Liang J Z, Li R X Y, Brittle-ductile transition in polypropylene filled with glass beads[J],
Polymer, 1999, 40: 3191-3195

[31].8. Ma, S.M. Zhang, Z.N. Qi, J. Appl. Polym. Sci. 83 (2002) 1978

[4] Z.D. Lin, Z.Z. Huang, T Appl Polym Sci 91 (2004) 2443

[51 P. Supaphol, W. Harnsiri, J Appl Polym Sci 92 (2004) 201

[6) BZ2, K&, TEES, AA BHESK CaCOVBRRBHL R EHERITAM, Filk
FFRERTER), 2003, 42(6): 40-43

[71 W.L. Qiu, K.C. Mai, J Appl Polym Sci 77 (2000) 2974

18] Bk, 245, BEEKE, BREARGKSINRASNEM. S&5HE0L B THRMNE
5T, 2005, 21(2): 249-252

[9] Jeziomy A. Parameters characterizing the kinetics of the non-isothermal crystallization of
poly (ethylene terphthaiate) determined by DSC[J]. Polymer, 1978, 19(10): 1142-1149
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TNRFEMTEARY

5 MKRBES SRERARELREARUMRRGHIGEHIE

&abs
Ae

8 A BUER T —FAE TR T BRI, BTR T ZH KRR R
BG5S HREHBIGRRICER R NS AT HRERIGRARE
RNGBOEHEHRNEHE, FESRBRARMEMOTIRNMER T, KA
55, EHT —RAKRHRRE, WM EMHkEEEeE, ARARTSE
FRARHUR MBI RABEAFAE LR H RO =FHIHEA RO RER
WA, TRAKHRESH SN R AR ENERARELRRRERBES
RIEIER JE R BBk S A KBRS E R SR AR S SRR M .

5.1 A&

51.1 B#H
PR ER EHDE 5-1 B

51 FEHHEEMS, Fit

A B RRS P
ZSHHERAE F401 (PP1) HRZBANERAT
THAAEREPBE K3003 (PP2) BFAMETIRBERAT
SLRERE F401:K8003=1:1 EH%l

(REE) (PP3)
KBRS F401:K8003=3:1 B4l

' (REH) (PP4)

HBEEAB _F401:K8003=1:3  E#

(HEEH) (PP5)
5000 HZ LB MEK(TE GB2S THERTUARERMEHEERAT
$i4% 2.5um)
2500 HZOEBMEKCEES GBS FREEXTHKERSRHEERAT
i Spm)

1250 BZLEAMKCES GB10 EREERRKERHHEEFTRAF
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EHRER T R A SRR E DR ABHTA

B2 10pm)
800 BZ-LEHEMER(FIR GBIS LREZTRKEATEHEFERAT
% 15um)
MABKBE(FHHNR CCO07 Solvay Advanced Functional Minerals
0.07um)
HEREHBREAKERE  GB2.5:CC0.07=1:1 HiHl
(/B &)
(GB2.5/CC0.07)
BB SAAHERS GB5.CCO.07=1:11  AHH
(R’ & tb)
(GB5/CC0.07)
LRFHBESAKERSE  GB10:CC007=1:1 HH
(K B W)
(GB10ACC0.07)
IRBEEAREAKERSE  GB15:CC0.07=1:1 HH
(R B KO
(GB15/CC0.07)
ERE=Z 8 AT KH550 EMTEA LT EREELAD
512 LHEE
AR R ZWEE 2-2 Fir.
513 RHH &

LR ATAR R BB AK RS FIYA 1wt BEES BB KHS50
ERERAVE#TREOLE, £HRRTRHARN KH550, HBHMHEFANKR
45, AESE KHS50 &R 5:1, BHHREN KHS50 B THRES, i
B KH550 BERE BT N B . SRRy e 551784 KHS50 |
BEEFENEAEERESHF, 7 2000pm KEZ TIES 10min. FFENEE
KH550 RELE OB BEHERAKBRRER TET SOCHFEFTHRS PS5
#H.

BERGSEREGEE PR RN S KRR R e LA TRk .
A YR E R M BE R TR HT LM P RATHF G R, SFFHEEOREENX
#WRY: 180°Cs 190°C. 220°C. 220°C. 230°C, 220°C, B 4634 140rpm.
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WM KETEERLY
N B RMAEE SOCHA TR 3 /Mt TR R, FSHEE dnE
© BBIRYE IRk 210°C. 235°C. 245°C. 2407C.
5.1.4 NEMEEERE

R 2.1.4 hertEaeRilr k.
5.15 HASERIH

W 215 BAREWTHIE.
516 BREITHSHESH

R 2.1.6 B@AT A ERESTHE,
52 ZER511e

5-1 REAHRRNEPPHER KB, SRS R ENEHES
YRR N EMERR. WLLER, SHRRRISHET PP1 M WHEL, EE
HBRFEHUERSHKEREOE AR EREE . phorsa. ZilmEag
BN T4 iR A M B RN RENE S MR N2 [, Z4iE
Leong!" il Silva SPRT BB ARFE. Leong M Silva RIILBHME 5B HHY
RAUBHAMARKRESIBRANREER, WXRERESBATETIR
M. EAERP, HEFEMKEHRERERURDFERN, BEXLE

—-0—Ga15 —o-GB1%
—2—CCo 07 —0CCO 07
—2—GBISCCO07 o —&- GEINVGCDD?

° -]
L3 o - -
"~

Yiokd Swenghh (MPw)
8 8 A
1roc Impact Strength (K¥mY
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THRIER TR AR A RYBHEARAEOHR

—o— G818 —o—GBIF
—o—CC0.07 ~e—CCo0T
—a— GE15CCo 07 ~8— GBISICCANT

" N i s - " i
1o = n © ] . E) ) <
Glase BeadCalcium Carbonste (wi%) Glass Boad/Calcium Carbonats (%)

L]
7

]

Flueurs) Sirength (MPa)
B
Frexursl Modukss (MPa)

] B
=
°

© (@
B 5-1 FMSBBAREPAFTHEBNK. HREMITRERBEENBUSHKERRITHN
FALEE () BIRRE ) WHERE © THEE ) THES

BHHEESNREREO T SMERNGE N R THA SRR
KEMRENE SR, 4R 5kER%UmageRil. KERERKE
ERBATIHRTICEIETE PP B RALHA SR FES PP MBS 1AL
HERTHNE—NTHEANPPHE., BEETE, PPI/GB15/CC0.07 /8K
SREESEIL PPI/CCO.07, TarhdrsafE. B iR AR ENESIL PP1/GB1S. X
FORE PP/GB15/CCO0.07 { B RSEE £ E T MR CC0.07 #5E, haiiRiE.
THRENHEER GBIS RE. X—%it b 5IBHBRIGET PP1 H4 2401

52 REMHERRSEPHEA MM EEBUEKL KRR %
Hak, MEWA, LREBUKSH KBS GB2.5/CC0.07 M1 GBS/CC0.07
MAEEEMERNEREEEAR, JHBRTFHFENEET 1I0m%E, BR
SREFFUEE{R. T GB10/CC0.07 5 GB15/CC0.07 KIMAEH &M BB IREE
Bl HaHErdRES NI RREME S AXBBEN AT LS
B, LHEETHOSENERT 20m%E, hERETSGRD, BHXTH
PP1. 1/ 5-2)FL)A R, HBRTPREBEUKPRLEHN, REPENE
IRERERMp R E . MRS iR EAE R UM IR FRMA
TAAEK, BRRRTH OB MRARRA /NS IS8 W
SRR

36



K& 4 S8 X

— - GBISCCO 07 —a— GB1SKCCO.07
—o-—GB1OCCO 07 ~o— GRKCCO 07
—a— GBSICCO 07 " i GBSICCO 07

—v—GB2.3CC0 07

- -

L] |- -y~ GB2.YCCo 0!

- "
T

Yield Swength (MPa}
! o
Lzod Impect Strength (KnY

~e—~ GB15,CC0.07
—o— GB1OMCCO 07
—&— GBS/CCO 07
0L —v— GB2 HCLO0.0T

—o—GB15/CC0 07
—a— GRIOCCO 6T
—a— 3B5SCCO0T

—v— GB2LYCCO07

Flaxural Strergth 4P}
L]
Flarel Modulus (NPa)
. 8 FEE R ER OB

(© @
52 FARFERBEPHAF UM REEFEER SN KBRS N FEE (2) EREE
®) REBRE () BehBE (O THED

Fl SEM RZ THFMIEHBEURSARKBRENESHEGHENE, B
5-3 RHEF 20wt%GB15/CC0.07 K E MR B R FHEPYE AFH L i b 17 il
#HE. HES3WEL, ZHEEIRTE, RAMKRENEE. RrTE
2, MEXERE, WS GBIS NEEEH, % GBIS ARLEAZER, EEHT
—i% GB1S fi 5 PP1 RATMAMKE LB TSR, X&EEaHERmIR
BRI, F—HHE, ME 5-300)7 LLEHKE BIGUKBRRRES CCO.07 ER AP R
R R S RAERNREREE. 3T CC0.07 RIFHISER S PPl H 4]
&I EAEEE AR CCO.07T AR BRI BT AW BT MERMTIER, &
SATH-ERIUTI-BA RS REN, #RAT BAEAMA, BETE,
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THRIE R T R EZRIVN RE Y RASROHR

MR HAMT BY, wrhdiREAs. HEMKEEEENS L mgx
FLF R BEE B @S PPUGBIS/CCO.07 M di R E A+ F PPL/CC0.07 H
PPI/GB15 Zif. fMBHE®, JHRETF GB15/CC0.07 H# PP1 MBI E
R GB15 B B A p 2 LR 0ok F CC0.07 MBSET/ER.

f 5-3 7 20wt%GB15/CC0.07 KWERHIBERECPPHESHHHDEEE ) BAE
L 1000x (b) HA L 5000%

Bl 54 BIEF 20wt%GB2.5/CC0.07 KIS ISR R A HEPP)E &R i
Wt EE . WE 5-4@)TTEFH, HEkEmRTE, BARKRENERE. b&
GB2.5 Ik T PP B4R BB BRER, BEE RN GB15/CC0.07 b GB15

@

B 54 &N 20wt%GB2.5/CC0.07 ¥ PPLERHBEER B ESHREEE (a) MAE
B 1000x (b) MK fE# 5000
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W KL EAR

FABERAMZRATE, ZRET GB2S5 KITFHRZH GBS HEHRRZEAD,
HHHEE PPl EAMEAHET. ERREXBETEENEHERLT,
PP1/GB2.5/CC0.07 #1 s E & T PPI/GB15/CC0.07 RN . B S-4b)FEBHN
KK T CCO.07 EEATEA RFNFHASEAMRNOTEmESE. Bit, &
JEHRLF GB2.5/CCO.07 3% PP1 ¥ FE & GB2.5 BEE A2 R 4LF1 CC0.07
BT IER .

B 5-5 RASHHRE R A PPL), 75 M 20wt % GB15/CCO.07 §1 GB2.5/CC0.07
8 PP MR ERHRB S . HETE, 20m%GB15/CC0.07 A, R
diindh, RAEAD, TREFNRIFEWMMIRALEH. T 20wt%GB2.5/CC0.07
ARG, BARRBE, ER

A

(b)

(c}

5-5 (2) AEMMEBRBECPHHGXERER ©) Fm 20w%GB15/CC0.07 it PP1 &
SHEMNBAXENRE (© FM20w%GBR2.5/CC0.07 i1 PPt EAHHNELERHE

89



EHRIMAET R AREA SRR R HTR

GB15/CC0.07 2% GB2.5/CC0.07 # PP1 H&MEHParRE X T4 PPl 1A —R
B, kA8, GB15/CC0.07 5 GB2.5/CC0.07 KIMASEW PP1 K4 g ff
BRI SRR K. XR BT GB15/CC0.07 5 GB2.5/CC0.07 M EAER, BET
RKEREYE, NUEFRYZEKHFERE SEEKTBPREMERF
iR @B,
a1 E MR R R A PPAF N 20wt% GB15/CC0.07 8%, GB2.5/CC0.07 i) PP1
SEMERNEREBMMETRTE -6, HEREHEBEEINFTES2NE
5-3 #, RAE, GBI5/CC0.07 3R GB2.5/CC0.07 HMASBIFLERTIBEE
™), SRERETHMEREREETHRH, B GB15/CCO.07 KIMAE=
WRAEARNEZEEK. XN THRERNTECD, 4 20w%GB15/CC0.07
WMAR, BEMENEREERTROTHBREHK, WHERD 20wt %
GB15/CC0.07 Bt ff PP1 45 & 57 18 ALK R~ A 357, Tl 20wt % GB2.5/CC0.07
EMAE T AME L RELBRATHEAN, BFEN 20w%GB2.5/CC0.07
BefE PP1 S EMAERKNRTHMERT, 4 PP1 AARISEF (TN 1667
C, Ha . 4 20wt%GB15/CCO.07 MAJE, BRAMEH TP BEAE M, T 20wt
%GB2.5/CC0.07 BN EE A TP ERK. EFRmMEMILERTFHE
EMRERHBEENN o . R TRNFHLBRTOESHE, HKadhk
AT (To? - TOHE K. AT B, EREEBEERL, £RERH8E, BE
545, &REREAX. X, GB15/CC0.07 2 GB2.5/CC0.07 E—BH L2

[
g
3
Ende —e

20wi% GB15/CCO.0T

20wt G2 MCC0.0T
é e im:-/L

56 HEEMHBBEHPP1FFH M 20wt%GB15/CC0.07 5 GB2.5/CC0.07 1 PP1 A HH
W% RS ERing



iy 20 S - Tae s
% 52 4aZMHUERRNHEPS PP1 EAH A DSC £ R

Sample T (C)  TX(C) T/(C)  AHc(lg) AT (T)

Pure PP1 116.7 111 105.4 111 6.8
20wt%GB 15/CCQ.07 125.2 1194 113.7 101.3 7.2
20wt%GB2.5/CC0.07 121.9 1172 112.3 859 5.1

T, GREHERE; TP S8BER; T, LREREE; AH. SHHAE, ATD?
EEELEE,

F 53 ASHHEREEPP)S PP1 HAHEE) DSC BRI%IE

Sample To"(C) TSF(C)  Ta(C)  AHLUg)  X.(%)

Pure PP1 154.5 166.7 173.5 116.8 559
20wt%GB 15/CC0.07 157.3 167.7 1729 100.4 60.1
20wt%GB2.5/CC0.07 156.2 165.5 170.5 86.4 51.7

To™ HEEHEAR: TS, BREEE: T, BREREH; AH, HREEELS;: X
ENERE,

BT RHERGNER, ART PPI ML R, BB TSHAER, ReHETHE,
#n 20wt % GB15/CC0.07 K E &4 B 0¥ B AT 57 20w % GB2.5/CC0.07
RIESHEHEE, EFNEALERTFHEAMENESER—F, A 20wt
% GB1S/CC0.07 M RAMEMAXERHEXTH PPL, MMA 20m %
GB2.5/CC0.07 B-& RN 4 R HLaL PP1 /b,

FBIE Aviami 772 4] Jeziomy H'AR T AS B ERERECEPHEE&H
FHFEFREEIN%¥. B S4 RAPPI RESHEIELRL BN HEEH.
fFRAH, HF20wt%GB15/CC0.07 BX GB2.5/CC0.07 /&, Avrami #3{ n 2/,
HAEEFBZER, FENEAREER Z UK, &R—ErprEn
6 tip 3. FINTBH, JIBRTFHRMAEN 20wt%E, i GB15/CC0.07
K SHIEE Aveami 163 0 KT GB2.5/CC0.07 MR AMH, ME&EE

54 GEHHNERABEPHRESHEESRLRMHNEBH

Sample n Z Z t2 (min)
Pure PP1 272 1.02 1.00 0.89
20wt%GB 15/CC0.07 2,32 1.90 1.07 0.65

20wt%GB2.5/CC0.07 1.99 246 1.09 0.52
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EHRIERFRAREARN NI RARATR

B Z T HM GBL5/CCO.0T R AWK . M EAMRNELEN T AESR
R ZREG—FR R B 4 HEF K,

B 5-7 REMILRRERECP)HER MK XS KRBT S
KRR ER S 2. ZRBIMBIE MBI, ERER TRHESHE
RIBRIRE. WaRE. THBEIERERBANN T4 AET SIMBHEM
BRHGOKKRE N Z AR aE 2 . BI7E LR P, REREBZ Leong™
1 Silva SRR HEIMEL. BEALBERTFHESHENEE NEHETR
MTRAREMRTFHEISHE. BTHABNREFEIBRR, RERY
PP2/GB15/CC0.07 (18 AR 3B R ik PP2/CC0.07, iz E E #iff PP2/GBIS.

GBI —a--GB1S
——CLO 07 —o—CCO0T
b= GBISICCOLT =4~ GBISICCO.07

Yieid Swrengih (MP)
3 B
|
xod Impact Swength (Kum')
- a 2

—a= 5815 —~o-GB15
—o~ CCO07 —o—CL0 0f
—8—~3R15CC0.0T —a— GBISCCO0T

Flexural Strenglh (MPa}
3 ]
Fincursl Motk J4Pw)
§

© (d)
57 ERHBREERHEPHEAEERER. AXBRERABRRENG SHRBERENN
FiEEE () BREE b) MERE (o) THEE ) THESR
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PMKERLEF R

XEW%E PP2/GB15/CC0.07 #1JE ARTEE B AT A K CCO.07 BR5E, iR
M GB15 $R5€. Wi PP2/GB15/CC0.07 K35 i3k LA B iR AL T gk S8 A0 A
wENH.

5-8 REMXRERNSEPP)HF MM IR EH IR S PKRKRESH SF
k. HETHE, HEHF GBIS/CCO.07. GBIO/CCO.07. GB5/CC0.07 5
GB2.5/CC0.07 FIMAMME R SR ERRE K, BRmEstEhFivE
EMERBREEMERK, BISLERFPREEUEAREX IR S

—o— GB15/CCO 07 P rPyy—
~a—GB10/CCO 67 o GBTOCCD 07

} -a— GB5ICCE 07 f e cesicco

~v— GB2.5CCH 07 —e— GE2 51C00T

Yieid Strength (MPe)
- 3 1
trod fmpact Srength QG

2 o ¥ & 3 B

Glnse BeadiCalohum Carbonets (wik) Ghtes BradCaickum Carbonate (Wi%)
(a) ®)
&
—a=GBISICCO 07 20 T aTeE e
—a— GBINCCD 07 R--ttweviid
o} —a- GBSICCO 07 ol P~y
—v—GR2.5/CCO.07 ~9- GRZSCCHHT
g bd —3 gum L
g 0 % 000
5 w 00} .
° L b
[ w0 F 4 » 0 L} L] x k4 -«
Glass Bead/Calcium Cabonats (wit%) Glass Boad/Calcium Carbonate (with)

© @
58 ZMARRBEEP2)AL DML BEERARSHAREREO N ZNE ) EREHE
T ) RERE () BHEE @) Wik



EVRHR T REGE LRI RSO

B JE IR SR E B mE /b . GB10/CCO.07. GBS/CCO0.07 i GB2.5/CC0.07 AIMA{F
F MBI REESFIAE, BB TMARKT 20wt%/E, HiiaE
FriaRE(E. T GB15/CCO0T MIMAMMER SR K& REIRAD. FIHTEE,
EHRNFKBRTFREMET, HERFHARBREFOREEN, B4
M RERT . EAPEE R A g 2R IR SRR T AT 4 5
K, HILBRTFPREBEESFNRRR IS HhRFEIEEOE AR,

5-9 RIEF 20wt%GB15/CC0.07 HIXMILTE R A M PP2)E &+ BHK M it
Wi R REE. WE S-9@QEH, ZrhirkEEERE, PP2 RERAET XMBH
X, RARMPIENRE. BB EYED ERED, pELREES GBIS
BEBRE BT E, XL F 5 AR bz 585 K0 B REAE . W B 5-9(b)
WLLER, 4KRTF CCO.07 EREFPFAE BT, SEARETRAAEHESEM.
AEREOARRTFASKRT SEANBROFATRLARE CC0.07T HBIEE
FHRIGTIER, € P2 BREREXNBHRR, HAMBKHEEEAR.
PRSI R B B AR 2 T IR F B85 4T 16 I 78 PP2/GB15/CC0.07 [y
dy3E BT PP2/CCO.07 M1 PP2/GB15 2 ], BHTFZEZE&#HEH, GBIS B
BEEANTAUHRTE, £3589 PP2 i EFEIERR, BEEAHER
MR (K T4 PP2, PP2/GB15/CCO0.07 P dissE BT MARI GB15 3RE. H
LERiHienfA Y, 3tRETF GB15/CC0.07 %) PP2 MHLE X EE GB1S AEX

(b)

B 59 Fin 20wt%GBI15/CCO.07 R MAREBRBZPP)ESHHAEREE (2) BAE
£ 1000x (b) FAFEH 5000x
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PO K& 2 b 3

B 5-10 &AL 20wt % GB2.5/CC0.07 I EA LR R R EPP)E A M E B i
Wi A . M 5-10@a &L, ZhiiimEEEE, P2 BARETHRX
HK2BHEER, ZRLEREH, RAMKOTHSHE. mELRE, P& GB2S
BB HRBHAGE M, ERFFM GBIS/CC0.07 i GB15 AREREANE
FAF=E., X R AT GBS FTFHH AW GBIS FHhKE ML, HkKES pP2
ERNEEHEF. XURERBRTEEMENEMAT, PP2/GB2.5/CC0.07
R EIRE /T PP2/GB15/CC0.07 MIREHE. M 5-100)E 2], & GB2.5 i}
T PP2 &4k, BETEARE. JUORRT CCO.07 EREGTHHBL, 525
BIFERFFERS, £ PP2 2ARETRANENER, BFMEETHTHE
Ho BB, g0KRTF CCO.07 ZERAY Bl BFHM4TEARL BN FHAERR
it B EERE, PPYGB2.5/CCO.07 FhaisniE B BT A K CC0.07 TRE.
Bk, 3tIRKF GB2.5/CC0.07 ¥4 PP2 MIHLE X E £ GB2.5 BERANZ L
1 CCO.07 HISATHER .

R E RN o A 505 o P S e e MO

Bl 5-10 #Fm20wt%GB2.5/CCO.07T MEM*EBERARCP)ESHENINEEE (a) MXE
# 1000x (b) HAEH 5000x )

, 511 ZAEERXRRW L PP, &0 20wt % GB15/CC0.07
GB2.5/CC0.07 # PP2 BB EHEBH . 5 PPl ZABEEARH, 20wt
%GB15/CC0.07 B GB2.5/CC0.07 AN J&, BRERETHH, FREN, THE
MEBNHEMIGERE L. B GBI5/CC0.07 8% GB2.5/CC0.07 KIMA & &N PP2
145 ST R R B B R K/ X 2 T GB15/CC0.07 5% GB2.5/CC0.07 fak#%
€M, BATABNEE, ANTEBERNZEKHFE GG, BEEKIESD
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LRI R F R ERIRIRN AR ABAHA

EAMETmFER B3R 2 GB15/CC0.07 B, GB2.5/CC0.07 f1& & &, A
AR ENERS, KENRETLELTIRE LK EEREYN,

R LTI

(b)

(c)

5-11 () GEMEEEARCEPOABRAZREBR (b) Fi020wt%GB15/CC0.07 ) PP2 &
BEHHNRARRBE (©) FM20wt%GB2.5/CC0.07 § PP2 E&HPRAENEBA

63N B IR T 55 (PP2) A1 I 20wi% GB15/CC0.07 B, GB2.5/CC0.07 4 PP2
HEeMBREREHERMERTE 5-12, HEREEMEEFNFITR 5-5 A
x56%. BHAR, GB15/CC0.07 B GB2.5/CC0.07 MM A4 SMEL RiRtHE
(T, &RSEFETHIERERBETHERRE, B GB15/CC0.07 A=
TRBEF BRI K. XN FRRZMMATECS, 24 20wt%GB15/CC0.07
WA PP2 Ja, HAMHNERELEEATAHFE. T 20wt%GB2.5/CC0.07
KMAGEEEMEBNEREEBEAT WA . ZERBAFEM 20wt %
GB2.5/CC0.07 f§f PP2 45 R A B @B R~ 4 i A2 4 PP2 A48 R I8 (T)
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PN REF LAY

} 166.0C, Fa f. % 20wt%GB15/CCO.07 A, TLHK, Bk a .
20wt%GB2.5/CC0.07 MiAST T W FREEW. FNFAFALBRTHESH
B S EAT (T - THHEREIR. AT B/, &RERSREEE 45550
B, BRERER, &REELA. B GB15/CC0.07 2 GB2.5/CC0.07 &E— &2
BRI T RHEAENER, HFT PP2 N4ER, BRTEREEP, AR

5-12 ST BRHEPDFEM 20wt %GB15/CC0.07 8k GB2.5/CC0.07 i PP2 W& +H
NSRS EMME

% 5-5 siXMERERRAKEEP2)S PP2 M AHHIK DSC B RXIE

Sample 1. (C) () TS(C)  AH:(lg) AT (T)

Pure PP2 121.6 it6.4 1112 85.5 59
20wt%GB 15/CC0.07 124.6 1199 115.1 72.6 59
20wt%GB2.5/CC0.07 123.4 119.1 115.1 68.2 49

T SREHER: T, 4RERE; T, SREMEE: AHe S8E#A; AT
GRELRE. ‘

% 56 GEMIEBEEREPPDS PP2 FAH R DSC IBRKE

Sample Ta"(C) TJL(C) To(C) AHaQlg)  Xe(%)

Pure PP2 158.2 166.0 171.8 01.6 438
20wt%GB15/CC0.07 158.0 168.6 173.0 67.9 40.6
20wt%GB2.5/CC0.07 158.9 166.2 170.7 65.7 393

To™ WREHER: T HREERE; T, BETREE: AH., BEREEE; X,
X R



THRERF R LRSS R AR AR

A[{RH, & 20wt%GB2.5/CC0.07 KB &EMEHHEABEAT DT HM 20wt%
GBI5/CC0.07 95 &+, B GB2.5/CCO.07 MAE PR BARLER, &5
HEE R 20wt % GB15/CC0.07 B, GB2.5/CC0.07 18 & B 4%t 45 R B
HTHPP2, H3ERRARDRE A EERBEMEES—MREA.

FBIE Avrami F 128 Jeziomy VIR T A XML ERREEP)R L &4
HEEFRERF NS, RS5-TRA PP RAEAHHIFESEE RN HESH.
HRGH, HM 20wt%GB15/CC0.07 &, Avrami ¥ n T, EAERER
Zy BUEHHEEEER Z MGG —EWFERE ty A, THM 20wt
%GB2.5/CCO.07 f Avrami 5% n &, REERER Z MK, HILEHES
EERER ZZUAK, SR ENIREE u BER,. FTES, 43t
BETHIMAEN 20wt% B, BRESEZEH 7, L4, N GB15/CC0.07 B
GB2.5/CC0.07 B &M HIERRE RN HERLESHHERK.

£ 57 FRXRRRHEPORESHBEZRERNDHFSH

Sample n Z Z ti2 (min)

Pure PP2 2,18 241 1.09 0.57
20wi%GB 15/CC0.07 1.91 244 1.09 0.51
20wt%GB2.5/CC0.07 1.88 2.89 111 0.46

A 5-13 Z3LRRAHFI01:K8003=1:1(R B L), PPIMRTEF AWM. FKBk
MG EOCRIAMR SRR K H 2. WHED, BRI RENE

—a—GB15 —e—~ GRS
—a— CC007 —a—CCO97
—a-— GBISICCH.07 —a— GB1CCO0T

Vield Srength PR}
] 8
Itod fimpact Strength oM™}
] 8
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AR M E4R3

—o—GB15 —o—GBI5s
—a—CC0 07 —a=CCO 07
—a— GBICC0 07 —&~ GB1MCCO0T

13

Flexursl Strength $4Pw)
] ¥

Flaxursl Modulus (MPa)
£

o 3

© (@ )
5-13 BB A B (F01:K8003=1:1(FR M tt), PPIATEIIERMTE. 4K R IEEIE
WS AABRITH N FHEE @ BREE ©) HERE ) ThHhEHE ) FHhiE

HHXKREXE S H O BREET I REN T2 5 S ms
PKERE\EAMHZE, M= EHHNSHBEEMEEHERLK, B
EZBERPAREER B Leong M Silva SUBTRAHMANR, EHEFILBRFH
EEMBNGEHFHRERRTHE B MR THE SR . ZRIIFALIE
Risksitk, HARBH PP3/GB15/CCO.07 §9)E IRRE B FEiE PP3/CC0.07, Fhiisk
EEHIE PP3/GRIS. XEWH PP3/GB15/CC0.07 (B IRIRE X E BT IMAK
CC0.07 B8, kil 1 GBS BsE. M PP3/GB15/CC0.07 KIS thiR B AiE R
FEHBHRTREAFEREE.

Bl 5-14 RILIBE HIHF401:K8003=1:1(FK & LL), PP3)E T U F 3L e B
58K S e, 1B, BN GB2.5/CC0.07 ME AR BIRE
EAMEER, LHERNTSERT 10m%)E, BREEFHEE. MHHEH
F GB15/CC0.07.GB10/CC0.07 5 GB5/CC0.07 B A SME T & kL5 IR &
REAE, BFME=fLENFORSMENEREEBERK, NHERTF T
MBEBEMKRIB RIS EEHE N ERBEZ WM. R GB25/CC0.07.
GBS/CC0.07 1 GB10/CC0.07 K R & MR M 38 LR IFAE, HILBR FH
FEMEKXT 10m% S, MaiBEFGEL. GB1S/CCO.07 HMASEE AL
irRE K. FETE, EHSNAEBRTENET, LB FhREM
HREREEAD, SEHEMPHEBELST. SAHENS HIRE SN

29



IHRMER T R AR RET R ENHR

FrstBRLF A AT 2 AR, BIGER T R BCARERR R R /P #E
BEREEMERED.

~a-— GB15KCCO 07 ~—o—GB15/CCO 07
—o— GB1VCCO 07 —o—GB10/CCO 07
ol —a— GB5S/CCOOT wE —a=GB5CCO 07
—v— (A2 5CCHD7 —v—GB2 5ICC0 07
i 3
5” 5 E (718
R T S
ol E«
['] i E—, A L b, A [y A A, 1 A
° L] » x - [] 10 ] 0 )
Glass Bead/Calium Cabonats (%) Giass Baad/Caicium Carbonese (wt's)
(a) ()
= 2000
=o—GBISCCO 07 —o— GBASICCO 07
—o- GBINCCO 07 —o—GB10ACCO 07
= —a— GB5ICCOOT 00 —a—GBS/ICCO 07
—g— GB2 SICC007 —v—GE2.5/CC0 07
z o} gamu 5
3 il E =l
*° a0 |
o 1]

©) (d)
@ 5-14 $LREEH@E401:K8003=1:1(R R th), PPORFEMMILRRERTE S A K KRERTEH
NP () BIREE () MERE () BehRE ) THESR

B 5-15 ZIH7E 20wt % GB15/CC0.07 B3R R K #6(F401:K8003=1: 1{/i & IL),
PPOEAMEI TR EE. hE 5-15@FFH, EhmimgTrE, £
- BEMWRE. FETER, dhLR/E, 49 GB1S WEAKK, 7% GB1S B
BRdmER, EEhF—12% GBS [RE PPI BAMERMFEH LETZH. X
SEFT SR REREK, 5—HE, ME 5-1500)77 AFENHE BIF0KREK
R4 CCO.07 EE AP RIFH SRR SEF BN FEELE. BT CC0.07 REF
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PN RSFRRLFEAR

{153 U PP3 BRI R AR EAE A (ETS CCO.07 EREY BRI EPHREE
HHERHETER, FETL-BHSATL-BE RG] R 5N, FRAT BHME
HER, HRERS, NTREHANT BY, frrdRE A&, Bk GB1S
P B Ak i 2 AR KON CCO.07 18547 18 I 148 PP3/GB15/CC0.07 f i
SEIESTF PP3/CC0.07 F1 PP3/GB15 2 /], H GB15 ARREANZAIEITE
. BEBHLEE, LBRT GB15/CC0.07 ¥ PP3 MY EEER GB15 A
BRI 7ULR CC0.07 FI855T/EA.

B 5-15 &M 20wt%GB15/CC0.07 AY3EE BRE(F401:K8003=1: 1(R R L), PPYEAHH
BRI (a) HKEHE 1000 (b) MOk 53 5000%

5-16 ZIHFE 20wt % GB2.5/CC0.07 M FL R IR i ## (F401:K8003=1: 1(F & tt),
PPOR SR E EER. NE 5-16()FH, ZFismsas, 8
MRBEEWRE. hELRE, B9 GB2.5 BHT pr3 44 GB2.5 HEMH
B2, HEF 4 GB25 MEEATARKNE LETER, BAHRERN
GB15/CC0.07 it GB15 RIEEANZ/L™E. XRHTF GB25 HFHREH
GBI15 i1 P E/ME %, Bk GB2.5 5 PP3 £AMNZAEF T GBS, XL R
EHRNFSEMNEMHERT, PPYGBLS/ICC007T MM hBEETF
PP3/GB15/CC0.07 1R H. B 5-16(b)F& FBSIKKF CC0.07 FERE AP S R IF,
ERERNSGSHRT. SKBF CCO.07 EXEATHHBIFRESEARBRR
MAREAERME CC0.07 FIFMHREI T H4THEM. Eik, #EHF GB2.5/CC0.07
Y PP3 MIAHLE X B R GB2.5 AREENZ LM CC0.07 FI4T 1,
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TARMER T B LR AR R DI R B

5-16 M 20wt%GB2.5/CC0.07 £ B I T B (F401:K8003=1:1(F R k), PPIEASHH
B hEREN A (a) KK S 1000x (b) HA 5% 5000x

5-17 R 4638 B R 1% (F401:K8003=1:1(FiE 1), PP3), HiN 20wt %
GB15/CC0.07 1 GB2.5/CC0.07 ] PP3 H&HBMHmEEMEHN . 20wt %
GB15/CCO.0T MAJG, @REH D, RURIRRBSEH, ERELHUTRBHEMN.
i 20wt%GB2.5/CCO.07 INAJG, BRGEHH M, SR, REEREFN
BRAALEH. B GB15/CC0.07 B GB2.5/CC0.07 KA L% PP3 B4 SidfaR
BB KD ZREBTF GB15/CC0.07 5% GB2.5/CC0.07 IR E/ER, BT
KEMSE, ATEERNBEKHAE &E, BaEKERETRERBETE
FiB AR /N, ¥ GB15/CC0.07 R GB2.5/CCO.07 & B &N, FTaEBR5%E
MBS, KER&ZP
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PUNIREB L EA X

(c)
5-17 (a) AHBBHEFI01:KR003=1:1JRF L), PPRMRAERBS ®) Fm 20wm%
GB15/CC0.07 89 PP3 MR EMRX TR A (c) H&in 20wt%GB2.5/CC0.07 i PP3 B &%
HBIRAENBE

SEICIRIR T4 (F401:K8003=1: LA B tL), PP3)FFR I 20wt%GB15/CC0.07 5,
GB2.5/CC0.07 B PP3 EAMEMLE R EHR ML RTE 5-18, 4R 5HEE
EAMFITESS ME 59, BHR, GBIS/CCO.07 Bk GB2.5/CC0.07 HIHA
LG REHBEET™, SRBEEETHIERERBEETHER, B
GB15/CCO.07 R {F = T FH o5 FRHE F3E M K SRR T K U A e 3 4,
3 20wt%GB15/CC0.07 B% GB2.5/CC0.07 A PP3 J&, HAMKML Sk ¥
RATDMEAE. XVEBIRM 20wt % GB15/CC0.07 B, GB2.5/CCO.07 f PP3 4
FRSHMRS A HEET. ARTE, EZERRTESET, FNEHILE
BFHE SRS BEE R B(AT A% .21 PP3 KA RLISE F (THH 166.7
T, Faf. ¥ 20wt%GBIS/ICCO0T MAJE, TS MERK, T Dw%
GB2.5/CC0.07 AIMAME T BEF WA, B o f. HEMHAMHLRRTHE
EHMEHEREAT (T - THEMER. ATH/D, SREFRELIEN, 455
SR, BEEES, EREBBKX. XY, GB15/CC0.07 B GB2.5/CC0.07
E—EEE LRAT ZHREHER, FHTPRNER, BRETE8HL,
FIRETT B, & 20wt%GB2.5/CC0.07T HEAHEHEAEAT HTHEM
20wt%GB15/CC0.07 f E-&#14, B GB2.5/ICCO.0T KMAE PR ERR &R, &
RIEEEKR. A 20wt%GB15/CC0.07 2 GB2.5/CC0.07 K& R i daxt 4 %
F&T4E PP3, H#SID 20wt%GB15/CC0.07 ME&HMEMAET & RET /N, &
X 8RR R E A VEE R ERER — 1 EE.
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THLRIES T R AR B BEDRARNTR

20w% GB2 $ICCO.0T
é 20wi% GB15/CC0.07 20wt% GE2.5/CC0.07
Pure PP3
20wt 3B15/CC0.07

Pure PP3

Endo—

X "
© o 20 [ 100 © 100 " 140 0 180 2
Tenmpsratse TYemperahwe

5-18 4 3B 38 7 4 (F401:K8003=1:1(R B tk), PP)FIE M 20wt % GB15/CC0.07
GB2.5/CC0.07 &) PP3 EAMHBINSG RSBt

% 5-8 Wi EERHEI01:K8003=1:1(Fi B L), PP3)5 PP3 A MM DSC 45 REE

Sample T"(C)  TF(C) - TSC) AHc(lg) AT(T)

Pure PP3 120.8 115.9 108.3 109.1 7.2
20wt%GB 15/CC0.07 122.2 117.3 112.5 94.7 6.0
20wt%GB2.5/CC0.07 121.2 116.3 1110 84.5 6.0

T, HERREARK; T, 4RERE; T, $8xXREM: AH, SEENE: AT
SEEERR.

% 59 HHREAHEFE01:K003=1:1(FRLL), PPI)5 PP3 E&HH¥LH DSC ISR 1R

Sample T" ('C) Tof (C) T (C)  AHa(lg) X, (%)

Pure PP3 157.5 166.7 172.8 111.1 53.2
20wt%GB15/CC0.07 157.3 167.5 1727 76.4 45.7
20wt%GB2.5/CC007  156.6 165.9 1717 83.5 49.9

To" MRVEIGEE: T, BRIEER: T, BETRER; AH, BERERE: X
X RIE,

F45IE Avrami 5T Jeziomy BV T 2348 B P 45 (F401:K8003=1:1(%
Eb), PROREEHMEINESREETIN¥. K510 B4 rP3 REAMHIES
BEGNZHESE. BEBHY, BN 20wt%GBI5/CC0.07E, BTHAER
W 7 RAE5, Aviami 58 n, BUEHESERELR 7 MGG —E gt
(8] tip FF3E. TOTRI 20wt%GB2.5/CCO.07 4 Avrami 18 n MESEEENR
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PR ERR LA 3

Z WK, BUEHRSEEEN Z NG S —LHTRRE 4, 7. FRTHE
H, [IER T RMA RN 20wt % &, #5010 GB2.5/CC0.07 )& &1 6] Avrami
¥ 0 HESEREH Z K TR M GB15/CCO.07 ME MK, MiEbENES
ERERZ MG R TENE g HERK.

% 5-10 LBBREFI01LKI003=1:1(RRLL), PPRESHEEERE RN HESH

Sample o Z Z ty2 (min)
Pure PP3 1.7 1.99 1.07 0.55
20wt%GB15/CC0.07 1.78 L78 1.06 0.56
20wt%GB2.5/CC0.07 2.01 241 1.09 0.53

Bl 5-19 3B EREF01:K8003=3: 1(H & tk), PPARATE R B MER . FKER
B RICRBIRHER S AR 0 2R, HRBITRISUE gkahte,
RIEBHTFOESHEAEREE., HERE. SHAEIEEEEE NN
T AR MM RNAKR KRS N E SR ez E. BBEERER
i, FEHEREEREI Leong!"' W Silva SPBF RN, EFFILBRTHE
BHENGE W EEREERTEA R MM THE M. b TFHEURERE
RIEshtE, REEBH, PP4/GBI5S/CCO.07 Hphiti iR/E F £iE PP4/GB15. XEK
# PP4/GB15/CC0.07 F1rhzsB A i AT MAR GB15 €. T PP4/GB15/CC0.07
FUEMRSEE, BTHREAEE TR TRENTEREE.

»

—u—GB1s —~=- GBS
—0—-CCco o7 —o—CCO0T
—A—GH15/CC0 07 —b— GBINCCON7

Yield Strengih f4Pa)
-]
e dmpact Sirenglh (<M
[

Glass Beac/Cakclum Carbonais (w1%) Ghass BoaciCatclurn Carbonate (Wit}

@ ' ®)
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IR T R LR RS RIS R R R A

—a—GB15 —o—-GB815
—a—CCo 07 —o—LC007
—a- GB15/CCO.0T —a-GBISCCO07

£

Fleaural Strength (MPa)
L]

Flescural Modulus {MPa)
3

' © @
A 5-19 BEREFE01:K8003=3:1(R E L), PPHIEFRIENIE. ANKBRIERELBRTH
WS NABETR N 2R () EREE (b)) HDEEE (o) BehdaE d) THhiEs

5-20 RILRERFF01:K8003=3:1(AEH), PPAEFR R ILIETM
REMKHKREN k. AETH, BMERRET GBL/CCOT.
GB5/CC0.07 5 GB2.5/CC0.07 ME S EKERBELRFERTE, HLBEHT
MIAERE towm% G, BIRSREITHRRE. T GB15/CCO.07 BIMAFEE &#
BB RBERD. BRXE, FNEHGERTRHEAHENEREREHRE
AR, HIGRNTFPOBBHEEFRER AN E SR ERERE RN,
TURICBA T RIMABE RS R a R ER A . RN, EHERKIERT

2
2

—0—GBINCCO 0T —o—GBISICCO 07
—o—GBIMCCOo 07 —0=GB10CCO 07
—a— GBSICCO 07 —a-— GBSICCD 07

—~v—GB2NCC0.07 —v—GB2 SCC0 07

£
-
3

Yiekd Strength (MPa)
|- ]
1204 Impact Swengeh fim®)
- -

]

%

S
»

Giane Bead/Caicium Carbonate (wi%) Glnes Bead/Caicium Cardonste (w6}

(2) (b)
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POV K22 B S i i 3

© | =0—GBISICCH 07 ~o— GR1SACCO OF
—o0~ GBIOICCO 07 ~o— GRIGICCO.07
~dm GBSICCO 07 —a— GESICCO0T

—v~ GBZ.5/CCO 07 I —v— GB2.5/CC0.07

&
§

8
Pl Modukss O4P)
i

(©) @)
520 #BERBEFI01:K8003=3:1(R R LL), PPHAFTMFBHIBESH SRS
TR 2) BRREE ) WHFHRE (o) TiBE ) THsR

TMET, BN T PRGN EEN, BEMENPREBEER. B
ERELHS iR R B M BN T MA TR, BB TR
I BRI RRRADANS #RE FREN WD,

A 5-21 RILRFE N EEI01:K8003=1:3(F R H), PPSIEARBBEEK. kB
RS RSt R BAMERR S KKRE N #Efe. £RBIFREREGENE, H#
AR THESHHAERRE. rPiaE. THEBREMRESREASN
T4 MAR PR BERURNIKER SN SRR, EZXRP,

~o—GB1S —o— Q815
—o—CCO 0T —o—CC0.07
=2~ BBISICCO.0T —4— GBISICC.07

Yieka Sirength (MPa)
] [
.
1200 Mrpact ST (KA
B &
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EHRIEN TR ARENRBHTIRABOAT

—o—GB15 —s—GB15
—o-CCood —~0—CC0 07
—4—GB1S/ICCO 0T ~a&-— GB15ICCO 07

)
i

5
H

Floxural Strength (MPa}
g

Fiexaursl #oduis (MPR)
g

© d
B 521 #iREABFI01:K8003=1:3(/R BLL), PPSAKETENTR. FKHRMIER LB
RS NABRRBH N FHEE (2) BAEE O0) FHEE ) THEHE ) THER

FIHARERE) Leong 0 Silva VR BHAI RN, EHEARERTHEEH
BRZehFHRERRTHEARMETHEAE. dTHEMRAEENR
ik, RELEH, PPS/GBISICCO.07 KR RIRE EAEE PPS/CCO.07, MR
BT PPS/GB15. X EMKE PPS/GB15/CC0.07 H))E RSRE i FTMA K CC0.07
R’E, HFIRED GB15S RE. 1 PPS/GB1S/CCO.07 B2 73 B Ak B dymh

HFRENPEEH.
Bl 5-22 BB R R F401:K8003=1:3(F £ L), PP5)H 7 I Fh 3t /R BE R Bk

o~ GBISCCH 0T —a— GBIHCCO 07

—o— GRIKCCO 07 w0~ GBIWCCO 07
ol —&— GESICCO 07 £ o == GBHCCHOT

—e— GB2 5CC0 07 —v=GB2.WCCO 07

3
-}
8
s}
-]
3
-}
-}
]

Glass Bead/Calchum Casbonats %) Gl Bead/Calchum Carbonwte (wi%)

(@ (®)
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BN A SB35

—u—GBI5/CCO.0T —o— GB15/CCO.07
~9-- GBHOICCO 07 —0— GBIOCCOOT
—4—GBYCCD D7 —a— GBSICCO 07

—¥—GB2 5CC0.07 [ —v— GB2.5CCH 07

;]
T

L]
T

Fiural Strenglh (MPa)
[} ]
Fioarat Modulis (MPY)
§

5
—

© (d)
5-22 #BRRAHEI01:K3003=1:3¢(R RIt), PPSAF ML BIEETES HEkBRIEN
Nt @) BIREE O) HERE ) THEE ) Shiss

SRS FER. hETAE, BRT GB15/CC0.07. GB10/CC0.07.
GB5/CC0.07 & GB2.5/CC0.07 KIMAIER &+ B ARRE BR(E, M
IR THESH R BRBERERK, DR TFHREBMEKRR
KAWBEEMERBEREEENE . NHERTFOMABESSHE
WIREREDS. AN, ZHERBRTENRET, HERTP RIS
BEA, ZAMEHMERERR. AWM ENE fhREE IR
BTaMATSBER, BB F PRk iR B2 i iR i
BRI,

53 KE NG

FEFRAAKKRESRBARFERNARIASIERASERER, ERE
BAHPIEAA THKBRRS S BRMR SRR B R S MBBUEN
NEXPREWEREHEUKEARBFREMBRIRAENAIIERE.
TREM, FRLETHEUKSPREREOEL AR EREE . R,
LHRENEEN TO AR BB EBURENKEREO T SRS
Bl BIEZERT, HBRBAUKESHREREHFE=EHARN. EHA
LREBAKEAKREREN T SHRNE A D F AT TR S Mk
ERKRERENEEHE. HTERFANIHERGEES, LRRTFHEM
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FHRHER F R E SR EHRE DR R RNTR

BEEER, WAL BREMNERSAKKREBGBL5/CC0.07. GB10/CC0.07,
GB5/CC0.07 1 GB2.5/CCO.07)}J5e 4 H S MR E AL PPL), GB10/CC0.07,
GB5/CC0.07 §1 GB2.5/CC0.07 BE M AL R R KA PP2). XN FZHHILER
W%PP3. PP4 10 PPS), WUFSLIBR T HEA~LIMTER. LB BBEMEK
54 KB EETRARONE I ER B TFPHKEEMUGRABRR SN
FAEF RGBS A RS BT aTRA. ARABESRPHR
RIS R AR KR, BANEAREENTAMUERRLRN TFHIE
RBESEPHEERR; MARABEENTHES X AEBEGMRE L%
AR, BAERSARLY BRARPHNHETEAREIERE. I TR—HER
HmEAE, SHBRNTFENE—EN, XBRETPHORBHUEMNEES, BE
PR RE ST, ERERTFPRBEREREONEA PN EHREER
KEwRh,. REHE PPl E4P, SHBRFHIMARDMT 20m %,
GB2.5/CC0.07 BB PP1 SRR SR8 H, TN 10wt % i) GB5/CC0.07 4
BEBS ST PP ) [RIA I8 SR8 1),

S XK

[1] Leong Y W, Ishak Z A M, Mechanical and thermal properties of talc and calcium carbonate
filled polypropylene hybrid composites[J], J. Appl. Polym. Sci., 2004, 91: 3327-3336

[2) A.L.N. Silva, M.C.G Rocha, Polymer Testing 21 (2002) 57

B3] REBR, B, TNAGHT/RERNBEZSHHNHESHRIRED], /Y FHEF
¥ 5T, 2003, 19(6): 220-223

{4] Y.S. Thio, A.S. Argon, Polymer 43 {2002) 3661

{51 Z.D. Lin, Z.Z. Huang, J Appl Polym Sci 91 (2004) 2443

{6] P. Supaphol, W. Harnsiri, J Appl Polym Sci 92 (2004) 201

(71 B22, &7, BEEFES, AA XHENK CaCO/RAENSEKEHRITHM, PILX
FFIR(E RFEIR), 2003, 42(6): 4043

[8] W.L. Qiu, K.C. Mai, J Appl Polym Sci 77 (2000) 2974

9] %fh, £fF, BBES, HEMERERABNER. SRSES0]L BRI THERE
5 T1, 2005, 21(2): 249-252

[10] Jeziorny A. Parameters characterizing the kinetics of the non-isothermal crystallization of
poly (ethylene terphthalate) determined by DSC[J]). Polymer, 1978, 19(10): 1142-1149

[11]).S. Ma, S.M. Zhang, Z.N. Qi, J. Appl. Polym. Sci. 83 (2002) 1978
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UK 2B 24T R 3

6 SHEERE

6.1 245

AW IS BIE R M2 MRS NN AR 2N R BRE, BHEANNER
BEBXAMRRBEAR LSRR BHN=MILRERSE, WA TEREE
FEE. THRIER FRAR MRS RS RN m. R, E0
FHZRRETHARERSS S =M UKBRSEARIOE, 4kBRESN
R MR B SRR BB R R ILBN T . TSI B MR TMARRAT,
FATHRIER FRRILRE T RIS 4 th RN AR R ERNE,
CARTEMFER T A = E AN, EdLRBHUUAT T ELR,
1. RAGEFRIENRRENNZLNREHRRGHENAREASOFHEN
FERE. MEAMPHENRNSES, NHEZOERRED, JRKBS
CC0.07 MENBHIE AR RL, HIEPHBETER CC0.07 £HEY B
CRERHETER. X TRA—MREELE, SRTENE BN, EESHH
KBKES5(CC25. CC4 A1 CCLOMBAMBMIEREE. BMBENERHE
AR, BERXTFHERHKBERE CC0.07 WEAME. REZE PPl E4&D, Hn
10wt26 5 CCO.07 BB LT PP1 W IR 4581449,
2. RVGEARPIMHRBBEURAR BN PR W B MR R IRARY
ATEERE. STXRFTANAHERSEE, YEENRNE4EN,
GB2.5. GB5 # GB10 BB PIEMIE R KA PPL), GB2.5 1 GBS Ay
A ERAEPP2). GBS MXEHMHEAFNBANEIER GBS EBL
FRERSETEMBETER. EXT=HLBERMBEP3. PP4 1 PPS), PUfb
REIFEBHEE(GB15. GB10. GBS fil GB2.5)X A=A WMER . X FR—
MERNGEE, SHTEME—EN, FINSR/MIBEBMERNE SR
HERREER, EERFURNERAIEAMENSHRENEENE MR
Ao XF PP1 BiE, MM T EEAE 1030wt% 2 [ER, GB2.5 fes LI R R HIR
1) PP1. %500 20wt % i) GBS AL % FIRT 183818 PPL. TXHT PP2 244, 10wt
%GB2.5 1 GB5 K10 RS R #5284 PP
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YRR T R LG R R BN DRAS TR

3. ERBEERPIENA TRRESRRILR MK R 2 X/ 2 2w LR i
MENRMPRERENE N T ERE. HRLRRBENE SR KR IRERE.
Rk, THRENMEENTHIERERRRENEEMENERZ A,

BIE LR D, HERBREHA AL DRNN. EAXLERRENE SH
BHEE N EERF TRARARBERGEN I AME. M TLRFANIHER
HEAR, JIUBR TRMEEER, ZMIRREERS(CC25/CC0.07. CC4/CC0.07
F CCLB/CCO.ONHREE P EMIREERAFBCPPHN T AKX R R A& PP2). Txt
F=FLRREMAEPP3. PP4 F PP5), =RILIBIRESH KR EEER.
HRER ISR AERIIE EER LR TP HOKKRS A EEEN R
TERRPKKBSERLT REBPETEH. BARFABEERPIERD
B, BOKKRISEEZEARNSTLERRLRKRENDIERGIETHEE
HE, MARAEEERNIHELSBRN, FKRREERLY BB R
ERRFERR. N TRA—HERGHES, YHERTFRENE—Cn, SRR
TFHEMKRFRARED, EEMendBESE, BINRRTFHARK
KRB R/ANE tRENEENERED. REFEPPLEES, RN 10wt
% A CC25/CC0.07 At SKH PP1 MR HE58 189 .

4. RINSEAREHERN AT AR KRS SR AR R RN PR KRS
| BEEHNEARDEEWIL RN S AR RER BN IRASNEN
ERE. EALREABKSAKRKRENESHENBRER. hibRE.

THEENREN TASER R BB AMGSARGERENE SN
M. BEZLEY, HEFEANKSHKKRSFAEmEDRRN. HER
HEFHMRSHABERENE SRS MR TRER R BB E kR
EHXBRRENE SN, X TFLRAANTMRREEE, SILERTEM
B&En, MR EMESHKKRSGB15/CC0.07. GB10/CC0.07.

GB5/CC0.07 1 GB2.5/CCO.0NII R EMHE R AMPPL), GB10/CCO.07.

GBS/CC0.07 1 GB2.5/CC0.07 B LRI R R AMPP2). TIXHF=MIEER
X @PP3, PP4 1 PP5), DUFSLER TR EALRF=EMIER. JLIRBTEHTR
EHABRRESHIRRENIEIER BN FPECKEBHEAEEANE
RUERARNARRBEERLT REBTHHETER. ARRGEERIER
PMERFEHER R BRN, BEAMKABREGN T RUERRBR TR
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MRS A X

AFLETHEERR; MHRNEEEHIELE X ARBAERNNELY
B, KRS ERAYT B ETHSTERARIERE. W TFR-—HER
WAk, YRR TFHEME—EN, HERFROFBEMENELEEN, RS
MR ERE AT, EABRTPHEBMENRAERINEHRENERE
MEmBh. RELE PP1 kT, LHLBRTFHMARNT 20wt %K,
GB2.5/CC0.07 844 53 PP1 fIRIRS 393838 %), T4 10wt % f) GB5/CCO.07
BE# LT PP1 R RS 3R

6.2 BB

M TANRER TR BARBUREYGBRN S, EFWT LT
fi: .
1. BEREYEGHE FRATHRMER TFRRLRATHERSDNR LS.
ABS %, ERABRESEHMRARN, UREMMERLT A EhRRAL,
H gy 2.
2. BEETALRITERL TR 28, 7T LU RIRR A RS LA L E TRRIPERL T ok
KA. BA%E, HARESERS. BAERENGSARLBATEESD,
BHETFEDRBN, DREMMER TR EDRNN, gD
T,
3. BHIAT AR TR B ATHRER 7 RRRERAD. WA RHE
30 BT A A T AR I TR R B B AT BRI R RO SR B A LR B K
%, AEERREY, ERTEEEDRYN, UREANERT A= LHR
B, HEFPLETA,
4. FRHARTGHE. BTHAALARNMETREREARR SN R EWHES
geEms, EHANEAYREERE, MRS HE—EHRNYH,
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Wiz AR E R RIS X REEHR

1. Kun Yang, Qi Yang, Guangxian Li, Yajie Sun, Yimin Mao, Phase behavior of blends of poly
(vinyl methyl ether) with styrene-acrylonitrile in film, Materials Letters, 59(21), 2005, 2680-2684

2. Kun Yang, Qi Yang, Guangxian Li, Yajie Sun, Decai Feng, Mechanical properties and
morphologies of polypropylene with different sizes of calcium carbonate particles, Polymer
Composites (accepted)

3. B, B3t FRE, IR, EAR, WRYSLRYLREROEITARRER, LE
BrASMA, 17(1), 2005, 1-5

4. G, ZRE, BR, BAR, IEA, BABIEAVEROTTLE, B FER,
83(3), 2006, 10-16

5. Yimin Mao, Guangxian Li, Qi Yang, Kun Yang, Yajiang Huang, Large-scale fluctuation
behavior prior to the crystallization of poly (ethylene terephthalate) glass: A small-angle light
scattering study, Journal of Macromolecular Science — Physics, 44(3), 2005, 353-363

6. BaR, FHRE, Hin, 2003 2ERS FERBIIRGEEWIE, M, FH, 2003,B103
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PU N R EER 22 A 3

= B

AN B B AR AL SO N RIS T AT R TAE REUE )
WRFURGA . WEERFTAD, BRT SCP4E A I LARE MBI M7 4, 0P A S-S
Hit AB& R REESEHHARE, BAEEAREN)IIEREmHETN
IR AR BAE BT A A b . 58 —R AR R S AT B s
BRI VPR SCOHE T AR R R R R R

A RN SRR A ANTEN IR 22 3 P 7E SR & FES R, %I&%
HIUJKZEE, FsEN,
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EHRIES TR LGRS BH D RASORT

5 |

ARXRERK FITEABERAREOX TR I TR . E=FEEH%
SAMIAEEEF, FLZMWBORIR. PENRESERNGETENEREE
FRZRDELR, HFHERRUBHNTESEN=LRENTWH. FLITREEE
T “HRLREE" TETEIHR, XERESEFREN=FrEEHR
HORMBEEZERMEABENENF. 718, BREZNHRREREHOEE.

BHZMRNBEARLEBRAMA. LREVESHN%ERAE, &8
STFHEMITEAFEHBFRME. LSRESRPBIEEN, HEMERE
FTRRITE, BHREFE—MHERE. =58, HEMERINERE
HTREXNHED, EhEAHEHZTREOHBN.

BRI FFER T RKIMERT L, ARE-LFRIRE, RONSERAE.
RHEE, HEERAEENBREE. BR—HRERE, EEHE—MZER
FAA, FERERFABHE S, FHLRACHER. BHRNMLERR
MRETHEL, WIS EREHTHFRELAMKARLNRE, EFMNER
ABIEA T HRRBERIER

B HBRTRIE X MAREKR. K, —FEXMREERS. HAR,
—ERBLXNM. REARHREM. FH, TEE. 8. KPIE. ®HAR
B, BEA. B XNER. BB BHURRGRKERIARA TR,
REIFE, ER—HRFBE. RAEFEIR—ARFELEEHE. B
LHRENREEEN. SRREM. KDHEM. BELM. HRRETSE
LB R,

BB RO TIE. M. KAW. FENRBAEES, HAHREEL
[ROEY. FOLRBA, FERTEIFN, THAFSLENEZBFHOE.

BABENLBURFERA, FIIHXORRERELRKE ! FHE
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