HOKKAIDO UNIVERSITY

Title BREZRBETHRELERY TFL Y OBMRR
Author (s) 7RA, BH—; Anada, Yuichi; #hlE, EEF b
Citation BB RETERMMERRS, 125, 155-167
Issue Date 1985-03-29
Doc URL https://hdl. handle.net/2115/41908

Type departmental bulletin paper

File Information 125 155-168. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




deiRE K E TN REE Bulletin of the Faculty of Engineering,
#125% (FEFI604E) Hokkaido University. No. 125 (1985)

WAREREETHERLR) 5L > DOENRS

X B OB —* i R B J5 Rk
(FEFN594E11 A 30 H S-HH)

Relaxation Phenomena in Polyethylene Pulverized
at Liquid Nitrogen Temperature

Yuichi ANADA, Maeko Kaxizaxl and Teruo HIDESHIMA
(Received November 30, 1984)

Abstract

NMR second moment, mobile fraction, Yong’s loss modulus and loss permit-
tivity were measured from —180°C to 120°C for the polyethylene pulverized at liquid
nitrogen temperature and kept in air at room temperature for a sufficiently long time.
Intrinsic viscosity and melting temperature of this sample were also measured.
Change in second moment vs. temperature curve was hardly observed for the Vs
process in the pulverized sample, and intrinsic viscosity in that sample was also not
changed. As the strength of the y;-process represented by the change in second
moment was related to the number of ciliary chains and intrinsic viscosity was
proportional to a power function of molecular weight, it seemed that scission of
molecular chains scarcely occurred, if any, in the pulverized sample. On the other
hand, the strength of the NMR y,-and «’-processes, which was related to the number
of folded chains in the surface layer of lamella, increased.

Corresponding change in the relaxation strength was observed for the mechanical
and dielectric relaxations. The DSC thermogram shows that fusion of lamellae in the
pulverized sample started from lower temperature than in the unpulverized sample.

1. &

WHEREDMEE 2 5ESTWEOBEFERICHSL TE2 5N R LT, Bick2
LA, 22 TORSTRIBST B & CBURDIBRED & 5 MBI S 245, bilbildz
NETIZ, TNLHD ) BRI ZFHICHET 5 HEMEMIEE L 028125135 1 0 0 Mrad #2858
D y-RBHEZEL 2R = F v BHROBRIHRNELIC DOV TRET L TE 20, 21T, =
NHDMMER & BIT L2238, 2 4 7 BREREIT ) 7272 4484 (folded chain) 7 & DIEHRE S
STEHDEBRLUMTTA L 2 K (ciliary chain) OMEBHC b &0 CGBEHBIS S, EREME &
LICHAEREEL EOBREGEHICB T2 WIEL XML T2 2 & %, KIS IBIIN (5
& NMR), JI548F, FEBMOERD> LHL ML TER,

SO, WHERALVEE, ZRRAP Ty AT L WA CEELBISERER O 10T H b HHameE &

5

% JGRAWENYR ICEMEYE R



156 REF— - MGFEET - FELEX 2

Hl7=RY) =F v EROENBELHO T L2 HNE LTS,

WARBFREICBWT, RVI B, Bl 20 roFERETRY =5 L v EER L E
FThHEE, R)VZFLUEHEPUMEIND L) EBERIS  OFREICL > TERBI LT
509, Fi, HELICL B, RN ZFVUFHOUMRAIBRERGLRT WY, LY, #
BREREETHRENLR) ZF L EBOTHUM AL, TAPZERICBWTIERELT
VB LI, ZORROBRESIC L MEBAEE 23R PIcBT 2100Mrad BED y-HEs
EHMILI2E EDE ) BEHIEL D EEZ NS, Thbb, KB NMR 227 b Lotz
WTIE, 0 72 2 AEOEBNCEIRT S B L o -T o X, T4 THEERS FHEOESIC
BIRT 2 y-B LU B-7 0 ASNRT 2 & & LIS, RIBSEOEBICHERT 2 p-BLU -7
TR ANBEEIC R DI LY, WRBEREED LOBESHETIFIN, H¥HEENE L UBHEEN
DV TLMIET 2 BHMEOEPEEEINEDOTH BV,

AR TIE, MARSEREE CEHEECL > THRL2d L BERHISEICHEFEL2FKY 2 F 1L
DEFES) LR LR NMR, %8 LUBEREIC & - T, 1R 2B SR8 ThH 3
BB R 2 F L o OB AL BRI T2 L &40, ZORMOBEKES L CRRIEE 23
EL, FTFEHOUM, 7 A TROERLED: 7ok oz onwTLRET 5,

2. X BR B &

2.1 &= %

FR Y 2F L > Sholex 506521+ } B & 8% OFeRE % FH 72,

R L L ¢, "Freezer Mill” (FTEX #, U.S.A)#FH L, MASREECHEREIC L -
TRV il BsRibl 72, 82 LE, WESmm, BE2100mm @2 F— NV E8EE T,
WERICEREIImm, &3 60mm OKAABELS N EEEIHAS N5, 1EIZDEH 3gn
Ly b R RARICAI, AOEEEEEERTHL 25 L, A2l < HIKICES S ¢
T, H55REEY 52 72, o8, BRENC, 2Ly F 2 AN LR BRREORKEREICE
LCH 5Tl 7z,

29 LTSS R R 24 3 EMER, ZRPICHEL 2ob, —ERE80°C TlemHEZ
TR 72,

e NMR Bl icER T 2808, BIEBRY I 28 IcE010%atm FTRIEL 2o bIcHE L
7o JIEB L UBBREICERT 2R, Fi8, 28FT5 X10%dyn/cm* DI JT THIER
WL B, HEREARNEFotER, BE0.1cm, 180.7cm, £28.0cm TH Y, FHEAE
REREIRES0.086cm DMK TH B, 72, NER L UHEIEIERT 2 RBEEHT,
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BBl v, X 3R L 2RE AR, Sholex 6009 121 y-7' 0 L AXEBE oIz »
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V3= 7 0 R ADRBEERHC BRI R LT & LT, R & » TSR o T S RICEIRT &
NBLLIE, -7 R ADBRERBKTLRTTHS, LYELEA»LRAL2 L L ), B
§ B -7 O ADBEOEKIIEAD L, L b, $T ) 22 A80EBICBIRT 5 -8B &
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mobile fraction  unpulverized pulverized pulverized
& annealed error

second moment  (pellet) (80°C, 16h)

¥ %) 3.8 5.0 3.5 +0.2
(gauss?) 5.4 7.4 5.7 0.3

a’ (%) 11.0 17.0 10.7 +0.4
(gauss?) 3.8 8.2 3.8 +0.3

»&a’ (%) 4.8 22.0 14.2 +0.6
(gauss?) 9.2 15.6 9.5 +0.6

non-crystallinity (%)  25.0 29.0 25.3 +0.4

fraction of folds

in non-crystalline 59 76 56 +3

part (%)
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— P DEEFBRRABOEC— 2125 bR TH b, A7 FLOBEHRIZIE, FlF-TFEP4 NMRa
-7 0k ZIRET A HELN a—EHICOWTH L2 L BN 518 6 N5 Bl 2L
¥—, 25Kcal/mol, % B\, BRI OBEEKTES Arrhenius 74 7°& L7295 2T, IROEAY
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AT E N Ty, YA N Twi e LTLEIcBE L RITE L WIRETH 5,

BHGERMSECATEL2ZRBTIZZ A 75D "SI ICE Lk nwilnd 2 7 BB ERK
LTwa EEETLE, ZORETHEIE NMR mobile fraction »3¥hp+ % 2 & 8L DSC ¥
—E 77 APECIREY LRBETRTZLEFATE 22, ZOHICDWTL, HREZOEE
T mobile fraction ICHMP A LN LD E ) R HERTLLE, LB 2N 2 0LENF S
vy

bbbz nFz Tle, BERLHEBL L& FYWEOBERRICHG L TFHF2 5N 45
12k IS L RS ICBWT y- BB AL 2R = F v o o BMBEIC DWW THKRE
P CER, LT, ZNHLDINRERL2 RIZL 288 Tld, 30 270 A0S BERT 5
BRIPERT 2 & &L, D 2 ABOB LR CRIINT 2 RimgH 0 EBNIC BIR T % i@ F0 23k
RIS DB DT T b Z e 2L TERV, L2 A, INLOERRE EA T
BEELHERRO—2TH 5 EEZ LN HHEIMANIE L LT, HAREREETHRLZOLEIER
TESEEEL 2R T, EERSTFHIZIZEA OIS NT, 10 272 8H0EE) I BIHRS
BEBN7 0 ISR L W EBHEPIC T 72, LA, T 2 AHOESICEERT 248
MOBEHIRAT L0, BLICL 2BHEENE Y 34 B2 - Pt LoZ{pBns 2 Lo
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