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Abstract: To enhance the impact strength of aliphatic polyketone (PK), polyether-block-polyamide (PEBA) was utilized
as an elastomer. PK/PEBA blends were prepared using five different PEBAs with various types and compositions of poly-
ether and polyamide, and their mechanical properties, morphology, and thermal properties were examined. Among the
five types of PEBA, PA6PEO60, comprising polyamide 6 (PA6) and poly(ethylene oxide) (PEO), exhibited the most
effective rubber toughening efficiency. PK/PEBA blends containing 20% PA6-b-PEO demonstrated a significant increase
in impact strength by 100 to 250% and displayed a homogeneous morphology. Additionally, PA6-5-PEO notably reduced
the melting temperature and heat of fusion of PK. However, it was observed that PA6-b-PEO, which exhibited the highest
compatibility with PK, induced the most substantial crosslinking reaction of PK among the five types of PEBA, which
should be clarified in future studies.
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Table 1. Specifications of PEBA Used in This Study

Notation g;:f: Poly-amide Poly-ether P;;gﬁgiiziio
PA6PEO60  MHI1657  PA6” PEO’ 40/60
PA6PTMO33 MP1878 PA6 PTMO° 67/33
PA12PEO50 MV3000  PA12¢ PEO 50/50
PAI2PTMOS3 4033 PA12 PTMO 47/53
PA12PTMO24 6333 PA12 PTMO 76/24
PK-L M930 - - -
PK-H M330 - - -

9 :
PEBA: Ho%&{hcrcztgago{fcmto%u

0 0
PK: +CH;—CH;—&—};{—CH;—$H—E-}M
CH,
PAG: a=5, "PEO: poly(ethylene oxide) b=1, PTMO: poly(tetramethylene
oxide) b=2, PA12: a=11

M930, M;=58000 g/mol, M,=123000 g/mol)=. EA}Zo] &
12 PK-H(grade name: M330, M,=78000 g/mol, M,=202000
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T YAR T T3S UEllE edA Tl AR PEBA
= 733" Pebax™! ArkemaAh(France)e] A|E2 A-8-3159 ).
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Figure 1. [zod impact strength of PK/PEBA blends: (a) PK-L/PEBA;
(b) PK-H/PEBA.

Polym. Korea, Vol. 48, No. 6, 2024



618

2d
=

E

[
b=

}

Figure 19 PK/PEBA E=9] SAWYEE YeRTH £2F
o] Ge PK-Lo] =4 Z=x= 100 J/m, PK-HO| $4 ==
133 J/mZ 4 =AUt} o] F PKE T,=213-5 CZE propylene/
ethylene®] = H]7} 4/96%] terpolymere]th. PKe| SA ==
Bkt vglels 402 BaEo] QIuh4S pKe| AR
A PEBAS E3slSi& o PEBAS] Fol we} =7

2 34 27 54S 2 AHEE oAl PEBA F
PA6PEO607} &4 HAAAZA 7P 78t AsS B3l
PK-Lol| 5%°] PA6PEO60 FUL = 40% B2 FAX=7}
Z7}3 k. PK-HOl 5%2] PA6PEO60 FUHE wE 27%]
A= F712 B9 PEBA £ %l wel 247357}
123] Z7kel] PK-LS 20%2] PAGPEO60 UL & 100%2]
4 73w 2712 UERAL PK-HE 20%2] PAGPEO60
7 200%%] 4 A= F7F YERITE PEBAS] AR
%58 PAGPEO60, PAGPTMO33, PA12PEO50, PA12PTMOS3,
PA12PTMO249] <=o|1t}. PK-Holl&= 54 7= S/} =

rh

70

(a)

—_—

&

= 60 |

o

=

—

=0}

5 s}

-

§ =)

W

s

o —0— PAGPEO6G0

= 40 —A— PAGPTMO3Z3

ﬁ —8— PAI2PEOS0
~— PAI2PTMOS53
—4— PAI2PTMO24

30 1 L 1 L 1

0 5 10 15 20

(C) 400

300 -
200 -

101 o pa6PEOGO

—A— PAGPTMO33

—&— PAI2PEO50

o b —O— PAI2PTMOS3

—&— PAI2PTMO24
1

Elongation at break (%)

1
0 5 10 15 20

PEBA content (%)

A

=

2 Al PEBA TH o] 83l] ER=S ARSI 1 47
=5 £7439t}. PEBAYI A hard segmentZ PA6E soft
segment= PEOE ARE-&F 7497t 978 S48} d52
ERATE. hard segmentZ PA12Z soft segmentZ PTMOZ &
A1¥l PAI2PTMO539} PAI2PTMO24+= PK-Le] A7} =S
s8] S7H71A] Z3Th

PK-Hell PA6PEO60E E3t3h= 749 54 7=l 7t
PK-L] 7% ®r} =th. PK-H/PA6PEO60(80/20)] 733l
AX el Al F Tl o] HA] S AR 4 A
=7} 3A Z7¥Knh ey UeR] 5 PEBA(PA6PTMO33
¢} PAI2PTMOS0Y= 54 =] S/} =4 et

Figure 29} Figure S1(supporting information)*] PK/PEBA
S =] AFAE A5 VERAT 72 2] PRl 4l
PEBAE &gt et QI =e} 17 e &) asdle
7o ¥g = gl ARdolt}h. PKol PEBAS] ol wat A
WA 02 mietk 4lgo] 7HATHE & 4 3Uth PA6PEO602]
A= e vt A9 glleu, PAI2PEOSO,
PAI2PTMO53 % PA12PTMO24E E£335199S wl= 4189

®) "
_—
S ol
&. .
Qo
p—_
W
B ot
=
=]
]
g ool
O
= —O— PAGPEOGO
=) —A— PAGPTMO33
ﬁ 08 —m— PAI2PEOS0
PA12PTMOS3
—&— PAI2PTMO24
0.? 1 1 L 1 1
0 5 10 15 20
PEBA content (%)
(d) 500

—0— PA6PEO60
—&— PAGPTMO33
—&— PAI12PEOS50

400

300

200

Elongation at break (%)

100

PEBA content (%)

Figure 2. Tensile test results of PK/PEBA blends: (a) Tensile strength of PK-L/PEBA; (b) Tensile modulus of PK-L/PEBA; (c) Elongation

at break of PK-L/PEBA; (d) Elongation at break of PK-H/PEBA.
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9 DH,E Table 20| 2|33t} PEBA FX°| W& DH,
% DH,E Fig. S3° YetRirh. =3+ PKO| T, ¥stE B
25ke] 71824 (heating curve) F -40-100 T F-=5 s}
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Table 2. Thermal Properties of PK-L, PEBA and Their Blends Determined by DSC Analysis

T.(C) AH, (W/g) 7w (C) AH,, (W/g)
PEr PA PK PEr PA PK PEr PA PK PEr PA PK
PK-L 172.4 83.1 214.0 80.4
PK-L/PA6PEO60(5%) - - 158.0 - - 67.5 - - 207.0 - - 63.8
10% - - 157.3 - - 63.5 - - 204.5 - - 57.1
15% - - 154.2 - - 56.2 - - 199.6 - - 49.8
20% - - 143.5 - - 48.1 - - 193.2 - - 39.5
PA6PEO60 -294  126.0 - 6.97 27.7 - 14.0 203.3 - 23.0 29.1 -
PK-L/PA6PTMO33(5%) - - 169.4 - - 80.1 - - 213.1 - - 76.6
10% - - 169.4 - - 80.5 - - 213.2 - - 79.5
15% - - 168.0 - - 78.2 - - 212.8 - - 74.7
20% - - 161.3 - - 67.0 - - 208.2 - - 64.9
PA6PTMOS50 - 122.1 - - 36.4 - - 199.0 - - 37.6 -
PK-L/PA12PEO50(5%) - - 1709 ; - 778 - - 2148 - - 721
10% - 1333 1720 - 0.96 72.0 - 159.7 2142 - 0.8 65.7
15% - 1322 1694 - 1.3 62.5 - 1599 2127 - 1.8 57.8
20% - 1333 160.5 - 2.4 65.2 - 160.1  213.7 - 22 59.8
57.1 99
PA12PEO50 -26.3 117.4 5.9 216 - 12.5 160.4 - 12.8 16.5 -
128.2
PK-L/PA12PTMO53(5%) - 1341 1703 - 1.2 77.1 - 163.4 2135 - 0.8 72.3
10% - 1320 1653 - 1.4 67.9 - 162.8 2079 - 1.0 60.3
15% - 1335 1712 - 4.5 71.0 - 1634  214.0 - 33 65.6
20% - 1323 169.5 - 8.5 61.4 - 163.3 2122 - 6.5 58.7
PA12PTMO53 -16.5 1047 - 9.4 345 - 83 165.0 - 9.1 28.7 -
PK-L/PA12PTMO24(5%) - 142.0  169.1 - 1.6 75.5 - 170.2 2152 - 1.1 70.0
10% - 142.7 1684 - 6.0 68.8 - 169.5 2102 - 43 63.2
15% - 1432 167.1 - 8.8 62.0 - 170.1  209.9 - 7.0 57.0
20% - 142.8  171.0 - 10.2 65.4 - 1699  213.1 - 8.2 61.5
PA12PTMO24 - 120.3 - - 50.9 - - 170.8 - - 40.1 -
“PEr: polyether
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Figure 6. Injection molded specimens and solutions in formic acid
of PK-L/PEBA(90/10) blends. A: PK-L/PA6PEO60, B: PK-L/PAGPT-
MO33, C: PK-L/PA12PEO50, D: PK-L/PA12PTMOS53, E: PK-L/
PA12PTMO24.
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