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Relationships between Morphology
and Melt-Selidification Process of
Dispersed Polymer Blends

Atsushi TAKAHASI¥, Kazuyoshi ARAI and Masayuki KAsAjiMA*

Abstract

Relationships between morphology and method of cooling from molten state
to solid state in dispersed polymer blends have been investigated. Two cooling
methods are employed. One is the fast cooling method, immersing the sample in
liquid nitrogen. The other is the slow colling method, leaving the sample at
room temperature. Morphologies of the polymer blends have been observed by a
scanning electron microscope. The combinations of polymers in our blends are:
polypropylene (PP)-polymethyle methacrylate PMMA), high-density polyethylene
(HDPE) -PMMA, and PP-polystylene (PS). At weight fraction (c)=0.25, remar-
kable changes of the morphology were found. The higher the kneading tempera-
ture and the slower the cooling rate, the larger was the size of the dispersed
phases in PP:-PS and HDPE-PMMA blends of ¢=0. 50.

§$L #& g

MEESEMHIEADERITEICL > THEHOROEABTORBEE BRI - EBOLOELES
WL S5 HENS 2, REESTORALBVTHRARE, BROEHRE, ERYNEL
EOMPALVBELMBRELNTEY, 2OPRICONTELLEDIHEBREIATHEDD, LiL
HEEEE N, SREIBEHERTRBANSRAON S, HARXBERNICREA L2 BESS T
BEKIKEOTIR, BRGEES S, KEPHHED 7 IC0 0 TIRESR D L 50IBANS L,
L bMiRED 5> oFhi, MH64h+4 3 MIOMBEPHAMRERBICE » TET 3, Tl
BRBIcE TR, BRMDBEIOT, BRBHBDIS, ERENBERBINO®OD LS 123k
BICHERRRBET IRAMND I LMNANON TS, L LANBRERSEL B ko Y-
& DRGNP, Tho & EBOYBLEIRUYH L OMBICONTIE, ERASHTRNT L

* BRIEH



2 (8B59. 3) LEABIFREUODT NV KoY - LEB—BLEEOMRK

BEW, KETR, BE—ELEETOSHTEORVMRIZTELV I PV —~DEEBLCONT
ML ZOXILHRB—BELBRTORNFELe vEn Y~ L ORIV TOAERR,
FIBORHE L WIBBMORADOA L5, BEHNLEL oY —FHEEL VI HADS PERET
HrLEZILND,

2. = B

2.1 & §

ERRIROLS BilgERV, RY)Feer iR (PP, =ZHBE/LFHL NOBLEN -

JH-G, MI-4g/10min), F@BEERY = F v vk (HDPE, ja{LEXT %684 SUNTEC.J241,
MI=5g/10min), »#% 2 Y viiR (PMMA, #af7 2 88 PARAPET-G1000, MI=8. 5g/10min)
ZLTHRY X7 VL U#lE (PS, #A ARSI ESTYLENE - G20, MI-=11.5g/10min) o
4 EHTH3, BADMA®ELT, PPLPS, HDPE & PMMA, #LTPP & PMMA 0 3
HHRERBAYK, QAEENORTOEFREHFEY I ICANEFECED ANV AV Fy IR
MDED/NESWHORBERICRR LI, BARAGHHOTER LBAR (© THL:,
ZhidAERBEOERBRLBRADERSRTRTLDOTH 3,

2.2 RBRA®

BMZEBELTIHESFR P I (BOEREHRRERRN10-200-T#,  +4 -5 60cc)
EPAVCEHORBET 7, Fig lRZODFZ52 I VvZEROTHELE, 2hZhoRsEF
DOREER M-RHRE(Ty) BRERT, ThEhORSBABNOBRIBEVWEREZL T3,
2% D ERDIHOMERICH T Ty (LT 3 LTS DO M DEOK/NMARSEILT B,
T D& S5 MRS OMEDR/NERHIENT 23546, ThickniESEIeRE BN BT
BB, TLOTLEHOFRAREOERNRED Thid, RKAMHED Ty ZHiticeh s L
FT& 20C#N=DDEREE Lz, 7K LPP L PSOHMEETR, HEREOHW L, SZHDE
O TyltBWTOSHBEERE L,

BARROEYUFRREROLI K L, EhEholsRERIE~L » MRBTHEL, BAL
R HobLDRDETy KDDNCELSBELATIKSIZA P IND I FH—itEAT S,
10 3o TFR%E, ThicZ2 X5 BEHMLLMNS, o— 2 —EiE 100rpm T 10 R4 T
sl BHMEE XD EVEREETTIRET S Hliix, BANEROSANERE R L TREHA
T 1HTH 31819,

ZOXSICBHMET - ERRBOREII 2EVOS H F E THHLEILS €3, —DoDH
BRBHATE BHH5ERHMEIFTHFAFZ I INDIFH—IDWOML, KSR Gk
—195.8C) FBLBHETISDT, ThELXRHTR AR LT 5, /2, b5 —o0F
BREHETR, BHbice—-2-—BEEYYD, A2 Ixy—rthicAh T, REEMOHL



B - FHNE - ERIETT  BREARFILENIIRSRH (H201) 3

10';
€ I
E HDPE
= | o PP
ol v PMMA
10 5 s PS
270°C 250°C 230°C 210°C 190°C
1 1 Y JI ! ‘||I 1
1.8 1.9 2.0 2.1
1 3, -1
ndxlo (K™)

Fig.1 Relationship between kneading torque (M) and kneading
temperature (Ty) at kneading time (Zy)=10min for HDPE,
PP, PMMA, and PS.
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Fig.2 Sc

anning electron micrographs of PP-PMMA blends of (¢)=0.25 kneaded at
(Ty)=230°C, fast cooling : left, cutting surface that was eluted by solvent ;
right, fracture surface,
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Fig.3 Scanning electron micrographs of PP.PS blends of (¢)=0.25 kneaded at
various temperatures (Ty) : upper, fast cooling ; lower, slow cooling.

BATO Ty=190C TR VMBEHEE LD, HOIKh DS b - WBROMELEL T3,
Twu=210C, 230°C TEAM LA PP B4 {AH, T 3 PS M TH 3 E£ 52050 3,

BRLIBEICS T ik > THIE, MER, FARRBALHEREEL-TIRVWEH, X
MICIIROBFBBH LSO PP ThHY, SEEKRLTHY, BHT 3PS HlisiiEeEi-T
WBEEZOND, ARERDERNZ L ZOMERIF LSRN S, chizzhehoiHtic
B 3RHKRMOZDRBEZITHELDTHD, T ThDFflbick-ThEN R Y — i
ZLTHE, DED ¢=0.25 TORMPOSMMERERICREELODOEFHI N B, B
MREGBIECIZ T VY PR, 230 F 25X THREDPDHRBAESETED, oL,
BELORETHBELREAN, TOLDRBEEEILT 2L, BESTERBICEAS &L
THBRBEOETZRITEEI SRS, BIZ Ty OFVBAIRY, B{Ld 3T TORBT L
REBES SO0, PHHOREOBAINA S, TORKR, BRISEBCINerho Yy —



6 (F59. 3) DBHEARRTFREAKROE LR Y~ LIEB—BILAROMG

ZALIR XD KRELBSDENZ, TDT LMD, ThoDHEWMIIBARKOEHIZTEST 2% EL
TRRLHECLBLER B,

c=0.50 DA% Fig. 4 1ILRT, WFhiKBWTH, PSROBKETHDEMLTRE LY, PP
W E LT BEEION S, DROHE Tu HELL313E, S AT HIRAXL,
Ty=230C TREDEI D MHEIBERML D >TB6DLH 5, HBIBTHELKE 5D,
Ty BEHL BB EMBHHBRL LD, BHEBRTOHBHOLADRANI BHLELON
%5, Tw=210C, 230CTi, K& QIS BAAOMIT/NS S KMHDH B, THSD/NS KM
BBHBEBILENTRATACEL UL bDNEDTTH-72bDEEZI LN B,

SO Pm

L

Ty =190°C I4=210°C 14=230°C

Fig.4 Scanning electron micrographs of PP.PS blends of (¢)=0.50 kneaded at
various temperatures (Ty) : upper, fast cooling ; lower, slow cooling.

BB LIBETO Tw O LRI RO TENKE LD, VA5 DEETZLOC
BaT5b, [BEWNBE, BRBOHY Ty BEL L B12E, FHEMATEOKRE L 23840
RE WD, ThoDT &id Ty HEVIRET, L bHIHEHEEMEXENIE, S EEO&
T PEBENREULBILHEELONDE, TDLIIC c=0.50 THEHHRBOHIKRPAE XL
Lid & 30 HRED & 5 L AR MEOEBET 520,

¢=0. 75054 % Fig. 5 1WRY . & THEMICIAM LIRE 25 38503 PS T4, £ LTPP
VA E R > TNE EEZ SN B, BAD Ty=190C TR ARBEUEBE TS 285, hOodbDIRT
NTHBERBREICGEDNERE L > T 3,

3.2 HDPE.PMMA g5}

Fig. 6 iz HDPE-PMMA R K ® ¢=0.25 it 31 3 BFHBMMBEERT, 2ALBED Ty-



B - HHNE - ERIET EBRAKFLFHHERE (B20%5) 7

Ha

T, =210°C Ty =230°

Fig.5 Scanning electron micrographs of PP-PS blends of (¢)=0.75 kneaded at
various temperatures (7y) : upper, fast cooling ; lower, slow cooling.
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Fig.6 Scanning electron micrographs of HDPE-PMMA blends of (€)=0.25 kneaded
at various temperatures (Ty) : upper, fast cooling ; lower, slow cooling.
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Fig.7 Scanning electron micrographs of HDPE-PMMA blends of (¢)=0.50 kneaded
at various temperatures (7 y) : upper, fast cooling ; lower, slow cooling.
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Fig.8 Scanning electron micrographs of HDPE-PMMA blends of (¢)=0.75 kneaded
at various temperatures (Ty) : upper, fast cooling ; lower, slow cooling.
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Fig.9 Scanning electron micrographs of PP-PMMA blends of (¢)=0.25 kneaded
at various temperatures (T) : upper, fast cooling ; lower, slow cooling.
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Fig.10 Scanning electron micrographs of PP.PMMA blends of (¢)=0.50 kneaded
at various temperatures (T y) : upper, fast cooling ; lower, slow cooling.
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Fig. 11 Scanning electron micrographs of PP-PMMA blends of (¢)=0.75 kneaded
at various temperatures (Ty) : upper, fast cooling ; lower, slow cooling.
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