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Partial Melting and Crystallization of HDPE/LLDPE Blends
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We investigated the melting and crystallization behavior during the heating to 121 °C and then cooling to room
temperature of high density polyethylene (HDPE)/linear low density polyethylene (LLDPE) blends by in-situ light
scattering and small angle X-ray scattering (SAXS) measurements. Two-step decrease of the light scattering intensity
was observed during the heating to 121 °C due to partial melting of HDPE after complete melting of LLDPE. The

change of the light scattering intensity during heating and cooling processes was found to be irreversible and the

scattering intensity became higher, indicating that the ordering in the spherulite increases by heating-and-cooling

process. Single peak observed in the SAXS profile before heating changed to double peaks by heating-and-cooling

process. These results suggest that lamellar stack containing HDPE and LLDPE mixed lamellae was separated to
HDPE and LLDPE independent lamellar stacks during two-step melting and crystallization of LLDPE and HDPE in

heating-and-cooling process.
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Fig. 1 Schematic illustration of PE crystals
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Fig. 2 Schematic illustration of assumed spherulite structure
of HDPE/LLDPE blends
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Fig.3 Vvand Hv light scattering geometries
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Fig. 4 DSC curves in heating process
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Fig.5 Change of Hv and Vv light scattering intensities
in heating process

7z

30/70 HDPE/LLDPE % 121°C % TH6 L 7= #.
Z DREIRBFIZ BT 5 Hy - Vv OLEELR S 0 %1k %
Fig. 6 {283, 121°C2 5F$ % & Hv LHGEL#ERE
12 90°CE TIZIRAIZHIML T, 90°CLL T TRIHY
m¥ 3 20 %{b %R L7 (Fig. 6 a). ZOZAL
AR AR &30, B PV HDPE O 587 G
LA C 72112, LLDPE D&k E U722 ic &
5LEZOND, G FERTEC K 5 Hy #EL
WEDOEAT HIMERSENEN R LD En 5, F
B T O O Rl & BB FE TORSILIZ X 20
WOZAITIERE IS LTy iz a <. JEETh
52 ENbhb, F7o, il - B IC Hy BGiLaR
DRELHIML TR ZENE, Fil - RRxe52
& THEELEE B 2\ WIZERSINER O BRFE 2 83 5 Z
EWRE STz, ZAUSH LT, Vv R EELR I ISR
PRI Fo T Hy GEGELEE 232§ 2 iRk & (%
(EI] CUREESRC 2 BERE DAL &R L7228, Fbia - Bl
12K D VORHEGELSRE MK L 72 (Fig. 6 b) 2&2 5,
FED S EOENF - FERATIC IR TS k572
LEZOEND,

PLED#HER A 6. 30/70 HDPE /LLDPE Tl ARk
REA 5 Kl % Z & T HDPE #& & LLDPE #8413 07
—OERGSENIZIER S, 121CE THET 5 & 85CH



o — g% - Bl

@ Hv light scattering

2.4x107 | heating cooling

2.2

2.0

Invariant/a.u.

1.8

Il Il Il Il 1 L L L

6
60 80 100 120 120 100 80 60

Temperature/“C
(b)
1.3x10%

Vv light scattering

heating cooling

12
11

1.0

Invariant/a.u.

0.9

0.8

0 L L L I L Il Il Il

60 80 100 120 120 100 80 60
Temperature/C

Fig. 6 Change of Hv and Vv light scattering intensities in
cooling process

¥ & LLDPE # & 25 @i L. 2 D% D 115°CHE i »

5 HDPE #E&4 250 @i U ¢, Zh &2BmEd 5 &8
sl & 2 WIZEREANER O BRIP4 5 2 & AUR
X,

HDPE. LLDPE. 30/70 HDPE/LLDPE % ¥ L 7=
BICRH LTS N f S o/ X BREGEL (SAXS)
v 7 74 )% Fig. 71283, HDPE TIIHELN 2
ML g2 02nm ™ I2B VBTN — 22 (Fig. 7 a).
LLDPE TIZHEL-XZ FIL g 23 0.5nm IS0 TR
Ju— PR —2shBiEE N (Fig. 7 b)), Thb
DE—-s@3HEENT A TORMAMEIZL 58D T,
INTHhOY — 7 ERH & DEV A, 5 HDPE 121
AT LLDPE Ti& 7 £ 7RO E L, 2 DB D
BRI EAMENZ & Ab A 5, HDPE & LLDPE % 7' L
YEUZERBTIR, D7 o — FatE— 7 piisx
N, Z DY — 2 {\iEid HDPE Hi{k & LLDPE Hi{koD & —
I NiEORNZAF{E L. LLDPE HifKIZHRT & 5127
U—FTH5ZL»5 (Fig. 7 ¢). HDPE 5 4 5 2
Sy 2 & LLDPE 7 £ 5 Z & v 2 HBMSIISAEE L T
5DTIE AL, B—DF *F XKy~ NIZHDPE 7
* 7 & LLDPE 7 X 7 2MRAE L 7= MO T £ 5
28y IEEEERL TV EELLENS,

30/70 HDPE/LLDPE % LLDPE A5 ZflfiR-§ 5
110°CE THUR L 72IRRET SAXS iz 217> 72 & 2 A,
SAXS & 7 7 4 LB FHIRENZ AR T T 1 — FTH—

3562 % (2018)

(a) HDPE
10

() /au.

ISI=T S - )
¢ T

0 0.2 0.4 0.6 0.8
q/nm!

LLDPE
2.0

o

=

151

1.0

q*I(q)/a.u.

0.51

0.0 I I I I
00 02 04 06 08 10

q/nm™*

(c) 30/70 HDPE/LLDPE

4
.37
=
<,
C)
T o1t
0 \ \ \
0.0 0.2 0. 0.6 0.8

a/nm’!

Fig. 7 SAXS profiles of HDPE, LLDPE and the blend
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Fig.8 Change of SAXS profiles of 30/70 HDPE/LLDPE by

heating and cooling
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(a) before heating and cooling

Fig.9 Schematic illustration of the change of structure by

heating and cooling of 30/70 HDPE/LLDPE.
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