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Morphology Control of Aromatic Polymers

during Polymerization

Y.Yamashita*, K.Kimura*, H.Tsugita** and F.Yokoyamax*
(Received January 16 , 1996)

Morphology and formation mechanism of poly(4'-oxy-4-biphenylcarbonyl)(POBP) crystals
obtained by solution polymerization were firstly treated. It was concluded that the formation
mechanism of the bundlelike aggregates of fibrillar crystals in POBP was fundamentally
simillar to that in POB whiskers. Secondly the copolymerization effects of m-acetoxybenzoic
acid and 4-(4-acetoxyphenyl)benzoic acid on the momhology of POB whiskers were
studied. The experimental results strongly supported our proposal for the formation
mechanism of whiskers which was consisted of crystalization of oligomers with a critical
length aslamellae from solution and solid state polymerizationof oligomers between lamellae.
Finally, the formation mechanism of poly(p-oxycinnamoyl) spherical products during solution
polymerization was treated. The formation of these spherical products could be understood
by overapped phase diagram of melting depression curve and consolute curve of
oligomers-solvent system.

Key-words: morphology control, aromatic polymers, phase separation, polymer whisker,
polymer beads, rigid rod polymers

1. 8

i

BEBRKEN S RIFEERY T—(L, BNAAWAMLEBICREE - EHMEEFTI LN TR
h., SHEMEAOBRRSBIEINTA LN, CONEBBERBICAIRBESES(ICE. RUT—9F
FHE—ARISRAELK RIS EIVENHY. BRIBEDOERENIEECEEELARD. LL, —KIC
RERER#ENSBZIFEERYI—DEEFRBFRETHY., AEMIMICZLL, ThvZ(Z, ¥R
MMIECE->T. BEADLEEMELERDICRETEZLORERBEDERVSE#ETHS. —DE%
RTRTDEHIC. bhbNEILFEERVIATINERLICESBELZIA LSS FORRBETEIC
BT AARETHOTEL, FTODT, p-7E bFIREBEMP-ABA) ERBMNS 74 DLOILERS
BEDTHRERBESTAIZLICELY., RUP-FFIRJAMINPOB)DY 4 RA—DBEONBLER
WELEN)L #0#%. POBY 4 AN —DERBETORENBHMOEL. U1 AN—HOESBREIKTE
%, EAEOEARBMEKENALEZRFLAER. U 1 AN—DERBRBEFig CRLAELDIC. 1)
BEPTERLAEFY IT—DRKERE. 2) RIRERLOSEARNEZ > MFICLEFYTT—D
ANRASIERICLIBBER{. 3) MBLAESASEIBMTOFAY I —HNFORESICLISES
B, (CLBEERLER,3L CDEDIC, BESBIETOY 1 AN—DERIIAY I —DfEREICK-

SHLXERABTSHPRAHMEIFER. 700 BumHEREH2-1-1
=l K BRABEARE. 700 @LH RS H3-1-1
*Department of Environmental Chemistry and Materials, Faculty of Environmental Science and Technology,
Okayama University,2-1-1, Tsushima-Naka, Okayama-shi 700, Japan
=Graduate School of Natural Science and Technology, Okayama University,3-1-1, Tsushima-Naka, Okayama-shi
700, Japan

221



222

B AR IR S TS se sy, 1 (1) 19964

Bl #BR&tTdFVa—n
BEFPTOESICL > TERE
RT2ETHDY., #E&aks
F U I —EROEEERIZD =
RREWSV s R4k EX N

Rb'{“%«:é:'&‘&%. —7-:‘_. \L,,/‘ \“/‘ —_ @ @—» ) ——

TEXRENABERRBELS
Z%. ELTHI—DDEER KZ§>

POBLIAD HEBHEARY T XTI =
HXICRYFFITRFILIZDN ff
ThI 4 Ah—ERDOBEEN % —

®EL, Ru(F+r-26-+7
SLZANANKRZI)RRY

- A AT RIS IVNZD W/

WTHPOBERIBRICD 4 X B —
ERMTIETHBIEEBHS M _ lamellae birth of lamellae
I2L7=[4,5]. g - oligg:ners - [ disslgg‘tlion - L'}:ﬁ‘f ;::a\lth -

5E. 4-(4-TE+F2 T
=) REERAPBAIDARE Fig.1 Schematic drawing of formation mechanism of POB whiskers.
SRS RBYKICP-ABAEM-
T bF o RBEMM-ABA)DBRAESHERLBIRZ ZHMCRTL &R, POBY 4 AN —DERH
BOESNHERIBITIERSBONOTHRET S, £/=. p-ABALAPBAD B RAESBIETHE SN
BERBICONTRIPIC. FRAOHESTAMRKRTIE., EORENBIEMERRKOVIWIKERT &N
b, BEDEREFIL<RAEIFVIT—DR-BRESBELZEL TERYDBELEEEBEDN SR
RWELE, 2512, FERUIT—THIRV(p-FF LV FEAIUNPOC)DABRER(CHENTHERE

DBRONGBIFRERYNEL. BB EEE THEBEERSEC > TWA I EERTHENSE N, €
CT. BRESABEBLCHBIIZAAY T —DR-BHESMICLIBERRBEICOWTHERET S,

whiskers ’

2. RE

2—-1 ALE/ Y-

BRINS 7 4 (LPR)XKICH—AS 8 0 0(TS-8) (HEFXBBLFHASHBFERRRY) £25FE
AEL. EEARELTAHWE

£/ I —THHp-ABAM-ABAAPBPI X Z4-7& bF 4 4 EB(ACA)NE. TENFIXESTDIER
OF D HANKRVBEERBEEL. BABEBTT EFIMELTERLE, B/ X —HESERKRGEIOQT RS
S7ICKVEZEL,

2—-2 ES
BEHNUCCREEESH A 150mIOBFRRGEICR YT —RET 1 wt/vol%IZR3 LD ICE/ T —
CAREEOMIZEAN., BRAREZLHICHLAEMNSIST/mn.ORBEETNRL 1=, BT/ ~¥—
P —ARUEBSTELEL, LEBESIHEBRETT > /. FITEEILELAR. REETHERME
SEKIT-. ESKRTHR. BRRBICIVERYEES L. AFH LT TRERSELE.

2—-3 E£lPostr

ERPOREL. EEUBFERSBL S CESARNEFREMRCLVBRLE, ERYOBESEET. HH
ENMRF 1 —ThREERE TR SR LIcE, 7EFINFKERE£200MHzH-NMRTHE LEE L=, .
HEAHBLE, FEECEBEMAKSRLIEH-NMRTHIT L=,

3. BRRUER
3—1 HRMELCERFYII—HHIMBELZHA L LERBETK



ITFHIZ S/ HERES T -0 &k E K

3—1—1 RU@G-AF2-4-ET7xZNAINKRIIN)DOBERESHERL

ABAL RV THAAPBAZHERE/ X—¢L LTTS-8R TAAESERILETO &L, Fig2llRT LD
BRARY@G-FF-4-ET7 IV AINKRZIV)(POBP)D 7 4« U NERESEMNB LN, ZOERBIE
ERFULER, PRYBSVHIICBVWTARPTER LAY I —DIRARER{EESBEARRICELS
VO ZREREMSEI>TWS I EDNDbh>/-, POBOBEELREIBIC, EBNBEFHMEBEHNHSFig.3D L
S(CBREICHOBEAREREBEMSHREINE, LML, CORTIZPOBDIEA LEBLTAY I —0 £/E
ENIEBISBNV=HIC, POBU 4 AA—D LD (C50umICRAFEBMSIEEI 59, 330C2ERETHER2
—3umT, EEN0.2—-03umD Ly XRKERICH->EEEDND, EARRICHL. #RONELES

Fig.3 Transmission electron micrograph of POBP
crystals obtained in ThermS-800 at 330°C for
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Fig.2 Scanning electron micrograph of POBP
crystals obtained in TS-8 at 330°C for 4h.
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Fig.4 Time dependence of yield (@)and DP (O). (a) POB whiskers obtained in LPF. (b) POBP
crystals obtained in TS-8.
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Fig.6 Schematic drawing of formation mechanism
of POBP bundlelike aggregates of fibrillar
crystals.
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Fig.7 Scanning electron micrograph of needle-like crystals obtained during solution copolymerization.
(a) molar fraction of m-ABA in feed is 20mol%. (b) molar fraction of m-ABA in feed is 30mol%.
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Fig.10 Yield versus APBA content in feed.
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Fig.9 Scanning electron micrograph of precipitates
of copolymer obtained with polymerization of
mixture of p-ABA and APBA.
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Fig.11 Scanning electron micrograph of spherical
products of POC obtained during solution
polymerization in TS-8 at 320C.
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