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PK polyketone

PAG6 polyamide6

Xt relative crystallinity

Zt crystallization rate constant
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WAXD wide angle X—ray scattering

To initial crystallization temperature
T peak temperature

AdH, crystallization heat enthalpy

Xe crystallinity

t1/0 crystallization half time

Q@ cooling rate
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o7 AP AATZE olgaly] Y= doder =wial ol g}
ZFo8 o] 29 oy Qx5 WHEHE pEstojof 3t}
aarAte] AAst FEstE Ateted oA b asta 4
= | d4ste] AY 244 £25 &l
o]t} Avramidl S dutdow = AR A% =8z FHAaS 9

A AFEHETH A (1.1) 9] Avrami?lS YEFASIT [Avrami, 1939]

r°l'

F Avrami?)

log[ —In(1 — X¢)] = logZ; + nlogt (1.1)

A7 Xem FUAA IS, n Avrami A, Zee Al e A4
st SEATE Yuidtt. Aol Ak Veketd Fxe A A
ol wet GebA = 79k ngto] WEhl= &w|E Table 1.1 ek
Stk [Gedde, 1995] Tablel.1olld G= 389 LA 4 &5, I+
thermal nucleation rate = @] AlZt2F A Ao st o] 7|5, N&
athermal nucleation density 24 &% W&o st 32 Jj4E on|st
.

Avrami &< n@k2 4 (1.2) ¢} Zo] F7hA o= o] s =
4= Qlt}. [Lorenzo et al., 2007]

n=ng+n, (1.2)
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o] AlZbel wet AEFAAS THAA G dojd A5, Akl ol& A
A2, olw] nFtS 0.5 7FAvtm AW st} [Fatou, 1993; Shultz
2001]
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Tablel.1l. K, n values in Avrami equation

Growth Nucleation

Geometry Type “

Plate —like Athermal © NG*

(2 - dim) Thermal x 1+G*/3
Spherical Athermal 4 1NG?/3
(3 — dim) Thermal r1xG*/3
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Aol grh pRAle] HEe AR A%S FAsy] gd A8 =
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mo AA3 ndo] AAFHo YTl A =44 ALst
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Zk= semicrystal/semicrystal blends®] 74-%-

|2 LEE 2T semicrystale] A3t & wf, ¥ &5 2EF Z+e
semicrystal?] diluting effect@ Q3| w2 £F§259 1EAS] AA
3l7F XA % A ¥}, [Chen et al., 2000; Lorenzo et al., 2001; Penning
et al,, 1996; Yang el al., 2010] +HA = F LEAZHY dgAdo] 474
3t SRS A4 AT ot ol AEAe Fodte 7o RART
A Ago]l LAY F AFES] el AdE Fol A IS oA
3}7] wji-o|t}. [Castro et al., 2003; Kuo et al., 2003; Li et al., 2008;
Yang et al., 2010; Ying et al., 2008]

T ATelM = SA ofrtol=Y]E Fetal SlojA PKeRel blend
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2.1. A=

2 AT AHEE PKS PA6E @A7]sdelA AAET gl A
& AT PKE €8447F 60 ¢/10 min (at 220 )<l 435H
M330A gradeE AFE&Fth. T8k, W7k 1.24 g/mL?l 6 mol%
propylene #4715 7}A & terpolymero]™, oF 22 T9] fgdol2%
°F 220 T &gk 944 EA4e Hu PKY 33 7xE
Figure 2.1l YeEF AT

PA6+ £8§A47F 1.6 g/10 min (at 220 T)Q! A4%% 1011 BRT
S ARESlth ©] PA6: 1.14 g/mLe W E 7HA AL 3low, Al 2
ol 0.04 eq/kg?l oF917]1¢} 0.042 eq/kg? 7I25A7]E 7FA] a1 9t}
B oF 66 CO #Fydol2rg 220 T 255 7t PAGY
318} 4-2% Figure 2.1 YR 2dt.
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Figure 2.1. Chemical structure of (a)PK and (b)PA6



2.2. PK/PAG6 blends A%

o]% 3|H SFEVIE ol&ste] F ILEAE pellet FEHE A3UTh
Hopperol A die7}A¢] £% z71<S 220, 230, 230, 240 C= 3to] A
sttt AzE AZS PKe PAGOl disix Fgviz deidde
HFIP g9 (fAstsh) & AF§-3F] solution blending™™ &2 A 239
t}. [Costa et al., 1982; Wakker, 1991] Blend 42 PKel PA6 1, 3,
5, 10, 15 wt%< %7}ste] HFIP gwle] 1iat #58 7 wth=E 3
AzstAct. AL WES 24E Table 2.10] 298t AE o &
= PK& KE, PA6E AR 8o A &2 Uehddd. & =
K90A10:> PK7} 90 wt%©laL, PA67} 10wt% Y= YEFATH

AEAE Gl FEd] o] A8 23 EAVIE ARE-sh
40 CollA 12417 &<t &3l AAFAU AxE blend?] +HS 27]
Al F iAol thdt Fgujel mMeEs o]gste] FA Al F o
3 FAE o] g3 Fojx o] ol = frlE Ay 2ES A}
£3lo] 60 TollA 24417 ¢ AFA A

il

2.3. 443} w43t
2.3.1. DSC

PK/PA6 blends® Hle2 243t 7es ¥R f&l TA
instrumentsAte] US/DSC29202 AF&3tQith. A&e] <A indium
standardS AFE-3te] R4S a5t Aluminum panel 33 &}
o] #AE 7£0.5 mgHER sto] AES AFsidv. AlFd AES o
w3 Z&2 £A4E ol &ste] Ble2 dAsE WAAZTH

10 C/min? s SE=2 A2 240 T7HA 52 Al

~
o

2
s

10 SEask



AAS7] f1ll 5 <t S2FHE FA4 AT Al A W

o e
Zad] e AYaEe) Aol F dobur] s 25 TAX 5 C/min,

g Srw Yzhskqlch.

] 712 % thermogram

10 C/min, 20 C/min, 40 C/min®] 7t7}9] AA
52 A3t Aol gk w85ty 242 Sl
S o] &3l modified Avrami?] ol 283t}
Figure 2.25 <& 3tof o]gfdt w4 Hdo 83 Wt
A Faetu] Bt = A48 dojif= exothermic peakel T
A A (2.DE ol&stel At A= FgoAA do] Akl
Mo Agor el Fa= dulste A 2Hs =S ekelth

ot

T
Tic(dH/dT)dT

t= f;ri ©(dH/dT)dT

1714 dH/dT+ DSCellA 535+ &% TelA 9 heat flow, Ti=
A3 NFEHE 25, Toe Az ol 25, Te & 2337 £
= 25E vttt U2 2% Figure 2.391A4 ¢} o] Fald A
stE AlZkel g8l plotst ZHZE A5 F Utk o] ZLEiZolA 1A}
AR st dojub= AP F-Fol tisliA modified Avrami?]el 2 &-stH
HFA o Figure 245 €& 7 Stk o 2d=ZE AF3ALANS
5 ofX 7171 Avrami 7, yER gEs WAEER UNHE
A

8 ANE gol AP = 457t Ak

rl
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Table 2.1. Formulation of PK/PA6 blends

Blend PK (wt%) PA6 (wt%)
PK 100 0
K99A1 99 1
K97A3 97 3
K95A5 95 5)
K90A10 90 10
K85A15 85 15
PA6 0 100

12
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Figure 2.2. DSC cooling curve for non—isothermally crystallized PK
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Figure 2.3. Plots of relative crystallinity as a function of time for PK



log(-In(1-X(t)))
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Figure 2.4. Plot of log(—In(1—X,)) as a function of logt for PK
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2.3.2. POM

PK/PA6 blends® PA6S=F ®istel] w& 274 Hejo] W3l= 0 ~
300 T ®9Y 2xxds & F UEFE hot stageZt FEEHO Sl
POM (Polarized Optical Microscopy)< ©|&3fo] #2353t =47
713 LEITZA}S] Labolux 12 POL S& ARg-sh3ith. HFIPE o] §-3}o]
solution blending$t samples AZ& wafer 9] 3000 rpmo = 1
min &<t spin coating AlA 800 nmA%Ee k> IEFES A XSS
THEo] A filme 240 TeollAd 5& Fo 52 A7 dolg S AAT F
5 C/min¢ £X2 160 CT7HA W47 4= 44 IuHE #23s)
Atk 2zt Hle= A3t Aol dele 5719 el whaliA ARk
e Y AFRstE #Eegla, ol Fdst] Ay AP S5
2 ettt

2.4. 7437
2.4.1. DMA

ArRtA o 5 AL Aol e AT blendAl ol
= b2 #ET F Qlrh PK/PAG blends?] Ao w& fE7eo]
259 H3tE #FsH] Y3l DMA (Dynamic Mechanical Analyzer)
= ARgstel  Tan  deltagt= Hlwsdo AREE 7]17]= TA
instrumentsAke] DMA 2980& AR&slith Feldole® S4= 4
a do] 35 mm, % 5 mm, T/ 2 mm9 X+E Ze A=

o2 AFsth &% k2 oln] & PKeF PA6S Aol
+5= 5 1gste] —50 ~100 T F-7FellA 2 C/ming] &

boleh oful, AFFE 1 Hew Qe f43kel S ahsck

o
ol
32



2.4.2. FTIR

PK/PA6 blendsollAl 7 LixF Afo]e] ZAFgAdel Rlo]l H+=
specific interactione &913}7] #&l4 FTIR (Fourier Transform
Infrared Spectroscopy)E& E3F X243 2A189t}. Perkin Elmer
AFe] Nir frontier spectrum 4002 A3kt 54 271-& resolution
1 em™!, 2§ 642 A4 stk Aol AHgE AES KBr

pelletizers AF-&-3sto] #|2bakd ol

5. 44 +x

2.5.1. WAXD

PKell PA67F Z7F Hel wel AA4x9] ®IE FAbstazt
WAXD (Wide Angle X—ray Diffration) %#4]& A A3t AFE-3E 7]7)
+ BrukerAl®] New D8 AdvanceE AMESISI o™, 40 kV, 40 mA°) A
U= 15405 A9 9¢S ZH= Cu Ke radiationg %Abatoe] 5°
o4 30° 7AA 2/mind HER ARZAL Fath AZL wEL
AR st Heo] e A4 FuHE AvrR A 54¥ DSC aluminum
pan WH& AFAE 3]gsto] ARG

17 Ak



3.1.1. Hle= 243}t 549

PK, PA6, PK/PA6 blendsell tiall 10 C/min °] LI F74HE
2 05 A43 4¥e Y3 5, DSC A3 448 Figure 3.1 1}
ERfQlth. Figure 3.19 DSC thermogram® 2HE AA3 %7] &%
(Ty), peak temperature (T,), 2743} A&y (JH)E Table 3.1 &
okallrh. gk, WAl UElbE U peak O R FEH AASIE dojuh=
ot AW AR AAsEw ofyl 2 3.1e 3] AlbE o] Table
3.1 YeRR Tt [Guo et al., 2009]

I

AH
Ao, —+(1

Xc (%) = @ X —< - @) x (3.1)

AH?n pa6

A7A g PKY A#HEE JHE= 243 A9y, gH = 100%

Aol &89 u Fast gy glolth. PK9 PA6S AH+= 71E&)
ATellA g Al 227 J/g, 230 J/ge 77 AREERQlTh
[Zuiderduin et al., 2003; Tol et al., 2005] Table 3.1= ¥ PA6 &)
oo} AEglol e 49 blendsold AAIE7 A9 AdHT S
AN, AAs7E AR EE 25291 To7k PKeF PA6
9] blendg E3NA S7Fst Ag &2l dQlth. o]& PK matrixellAl 37k
¥ PA67F 133tE o] 71 S Fgog et o FHTt

PK/PA6 blendel tjsl wWle2 A43E Wk g wAsh=

exothermel] taljA 24 WAS F& AAtE Addl Ad-st=E AzH

e RS % 5

18 A _, L]l



I} 259] 3E A Figure 3.29] A3t} Neat PK9} PAG6E X3
3k = blendo|A] AA 3= 175~203 T WY QrolA] 37 ¢lo] ¢4

otk o, K99A1 7 K97A32 neat PKell waiA Foidgst=rt 1
of HI|7HA &F F7HE V1E71E 7HA AL &2 AR el =EskiAnt
K95A5, K90A10, K85A15+ o 2@l AJgto] ARk =g, o4 st
T7F 0.57F & AFQ! crystallization half time (ti) = E=Alske] H]
Wk Ay oojel FdI FdFe Fd stk o2HE PA67F PK
matrixell H7HE A0S A el wE ditEE JFS vk A

o 4 9lv.

o

PK/PA6 blend?] Hl52 A3} Aol SlojA A e & 4

g3t vlwE 3FalAF Figure 3.29014 43 27837 dojuys= A8 H
=5 "9sle] g4 mde A& Hdth oz AAI T dojip=
P2 A AAstel AAs A st a7 AFEE©] crystal

thickening, crystal perfection 5l &3 FH= Alole] F= A
WAl 3ol modified Avramid S A £3517]<l A8 314 ¢t} [McFerran
et al.,, 2008] Figure 3.3°] &84 nds A23st Aileo] tsfA logt

% log(=In(1-X)) & 27 xy FLZ gt ZA T ZE UER3]

o EBHeld muel MAEES FAHoR ANes] g8 AP AR

S AAET 7179 yAHE e B3 dojR Avrami’dr(n) ¢ 2
A3 &5 A5 (Z)E Table 3.2¢] L9Fsl9tt. PK/PAG6 blendsel thsh
Avrami’tg+ 3.0-3.5 AFo]2] kS At o]= PK/PAG6 blendse©lA]

& PJAAy Aol Hisk vyt SS 7HR I AR A o2 H Ao
A} stk AL =Skl [Guo et al., 2009] 2R3 &5 AR AS
PA67F 1-3 wt% H7FH S 4% neat PK Xt}

"
o

™

7
1o

o

o
=
R

¢
o
>
oy
B
_Olh
rir
N
o
gk
[-‘O

=
M
2
it
o,
2
ri
of
ofk
o
sy
i'l
rir
=i
O
=
o
j=n
=3
O
09
<
b
i
2
o
)
ot
N
N

19 SEask



I

o

o

&& etk PK/PA6 blends®] Wzt& o] whg Hlee 27

3t A% Yolr7] 9l neat PKE 7|52 & 3to] PA67F H7FH
S A Wbzl K97A37 =217 K90A109 wisiAl 2tz 5, 10, 20, 40 C

/min®] ¥ZEEE TR A5 AeS AUESTH o]ZHE Ao
thermogram< Figure 3.4°] EA]3+9 11, Table 3.3+ AA3 %7]
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Figure 3.6°14] AR t,,8t& E838t], n, Zciks= Table 3.4°] &
oFatgith. TUs W7t £EolA KI7TA3LS Neat PKell vlaiA &2 4
43t S5 Ad At tepE UERd wbd, K90A10S W 473

Z A8 S tips BTN o= A2 e PA67F 37

$ AetE PK matrixtfell nuclei7} A Z3Fe] & 1M 84 &
obxl Z|EA #-go] fAEAIN, A FF ol el M= nucleirt E3HE
A A QA A e r A3 £t =Ed Ao
Z ekl [Yang el al., 2010]
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Figure 3.1. DSC cooling curves for non—isothermally crystallized

PK/PAG6 blends at 10 C/min
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Table 3.1. Values of 4H, Ty, T, and X, at constant cooling rate for

PK/PAG6 blends

Sample @ AH. To T, Xe
(‘C/min) (J/g) (T) (T) (%)

PK 10 76.2 199.8 193.0 33.5
K99A1 10 70.9 200.5 194.1 31.2
K97A3 10 76.4 202.0 195.6 33.6
K95A5 10 70.6 200.7 191.7 31.1
K90A10 10 77.5 200.5 191.6 34.1
K85A15 10 77.8 200.6 190.5 34.2
PAG6 10 63.4 197.4 191.2 27.5
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Figure 3.2. Plots of relative crystallinity as a function of (a)time and

(b) temperature for PK/PA6 blends
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Figure 3.3.
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Table 3.2. Values of n, Z., and ti»» at constant cooling rates for

PK/PA6 blends

Sample n Ze R (C/min) tie (sec)

PK 3.1 1.01 10 49
K99A1 3.1 1.04 10 47
K97A3 3.0 1.03 10 47
K95A5 3.1 0.96 10 59
K90A10 3.0 0.96 10 60
K85A15 3.4 0.91 10 69

PA6 3.2 1.04 10 46
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Figure 3.4. DSC cooling curves for non—isothermally crystallized

neat PK, K97A3, and K90A10 at various cooling rate
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Table 3.3. Values of 4H, Ty, T, and X, at various cooling rate for
neat PK, K97A3, and K90A10

@ (°C/m1n) AdH (J/g) T() (OC) Tp (OC)
5 79.4 205.0 194.8
10 76.2 199.8 193.0
Neat PK
20 65.1 199.2 189.5
40 62.1 195.5 184.5
5 81.1 207.0 198.1
10 76.4 202.0 195.6
K97A3
20 71.3 199.6 190.2
40 69.9 195.7 186.6
5 86.9 203.5 193.4
10 77.5 200.5 191.6
K90A10
20 81.5 196.1 186.4
40 77.9 192.7 182.4
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Figure 3.6. Plots of relative crystallinity as a function of time for (a)
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Table 3.4. Values of n, Z., and t;» at various cooling rates for neat

PK, K97A3, and K90A10

¢ (C/min) n Ze ti2 (sec)
5 4.1 0.47 134
10 3.1 1.01 49
Neat PK
20 3.2 1.06 36
40 2.8 1.05 23
5 4.9 0.47 118
10 3.0 1.03 47
K97A3
20 3.5 1.09 33
40 2.7 1.06 20
5 4.0 0.46 139
10 3.0 0.96 59
K90A10
20 3.1 1.05 36
40 2.8 1.05 25
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3.1.2. @xﬂ/\ 7(%} %Ejﬂﬂ

3]

Neat PKell tfdll 5 C/min® ¥ZI& =2 vl52 43t 715 hot
stage’} 2EQE POMO R #Eto], A7to] W2 A9 A4 niHs
Figure 3.7¢] Yelgltt. Neat PKe PK/PA6 blendsolA maltese
coss@H S o] et Ae dEE 5 Sk 570 FH AR
Aol thsto] Algte] WE 48] A5 W= Image Pro Plus Z 2713
= ARESt] AAredn o] e BworHE AY dH49EEE G
= A7dste] Figure 3.8 YERSIE 1 -3 wt%9] PA6 H7F Al 174
o] A=A £%7} neat PKoll vls|A Z718te=

7}\ ju 61*:}: T ,
10 wt% H7F A B =8 A= Ag g2 st ol I a5 Eel

A vl dA3E Fd X thermogramd} T HsHA B
A gFlst Ay dAst= Aol olE T3 AW T o]ifelA

PA67F PR A7 A&l lofM el &85 vk Zs Fdsksivh
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Figure 3.7. POM observations of PK non—isothermally crystallized

at 5 C/min
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Figure 3.8. Growth rate of spherulites for neat PK, PK/PA6 blends
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3.1.3. 749

PK/PA6 blendsolA Hls& A73tA PAGS kel we 749
A W3S FAFSLaLAF hot stageZ o] &3Fo] 240 CTollA €847 o
+ 160 CT7HA 5 CT/ming] ¥AEHEE Hl52 AAs AlZ o]l& #&
steltt. Figure 3.92 2437 € 5 49 ¥8E TDI DMC &
o] g3l &F9e Axo|ty. Neat PKO A$ AE°] ¢ 30—-70 ume +
Bor Aste AS &<l sl R, PK/PA6 blendst 20 pm ©]
sk A 55 2t 7ol FAHAT =, PA67F PK matrixell 371 e
ot e Ar7F ZAekAa I g Bk FbE AE 1 & 5 9l
ATt o1k & morphology+ 713 2Fg0] S A HojXtk= A
7F wol B aEojgtt} John J. Freemans YUE6,65 AEuo] =9l
T Fgue] ARA AHS A AFg FEoF v aw g9
morphology7} Yd&6,6°1 713AE ©S B8 sdatth= 2=
uksinl Qlt}. [Muellerleile, 1994]

%, B A Ag® PA6 F3 PK matrixell F7hE o]l 7jaA =
Agato] PK 749 A7lE Fola, JIFE S7HAT ol UA

v/_‘,:e
TN g 29 Ax s drs
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thermogram} &=&4 X

HolEt,
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Figure 3.9. Spherulite morphologies for PK/PA6 blends after non—

isothermal crystallization at 5 C/min
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3.2. &Aool vle= dAs Awel nA= IF
3.2.1. DMA

Figure 3.10°] neat PK, PA6, PK/PA6 blends?] tan deltagls =
Alskal Table 3.5°] L9kst3it). Tan deltagts los modulus/storage
modulus®] #o 2 FAE9] relaxationy} #HE FE o2 EE 58}
™, neat PK9} PAG6x 77} 22.2, 66.8 T2 & RolFolth PKO 4
§ 7159 RuEdd AgSelA dExl g3t AL AR ghe U
AL, PAGS] B¢ IR g 52 3 Ve S F9 F 5 U
t}. [Stadlbauer et al., 2001; Jafari et al., 2002]

PK/PA6 blends®] E= £A4olA 22.2 T 66.8 T AfolelA
o] fejdol s HolErh ESh PAGS §o] TS TS =&
=9 PA6 frEjdolen WO R olFst: RS AT F ot ol
+ PK/PA6 blends7} H]AAH FitolA miscibilityE 7Hlth= A&
skt
o] ol =E 7Hd B¢ AEAAE THIve s ol B 4
TollA Bag vl 9lt} [McNally et al., 2002]
Semicrystalline/semicrystalline blends?] 484 o] A4 3l oju
FFS v A= Ao disllA Yang> PVDF/PBA blendselA] 7487
o] PBA7} A3ttt oA ##e] PVDE7F &1H4] Alghs Fof 2
A3zt 55 =gA st st} [Yang et al, 2010] =3 Li
Cuit= PAG/PVA blendselX PA69} PVAALole] 5 z-8o] PA6S 4
Astoll ol AbEe FEAdel Ashs Fol PA6S A3t H27F &
A= A #FAssY. [Li et al., 2008] ©]& w]Fo] Hol & <
ToME= PKSF PA6S 802 PKO At&fEA Ales ob]shd
A3 S7F AT ddE)
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o
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Figure 3.10. Temperature dependency of tan & at 1 Hz for neat PK,
PAG6, and PK/PAG6 blends
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Table 3.5. Glass transition Temperature (T,) of PK/PA6 blends

Sample PK K97A3 K95A5 K90A10 PAG6

T, (C) 22.2 24.9 25.5 26.1 66.8
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3.2.2. FTIR

DMA Sl gelsh AgAdel Zxbste] A Abolf] A
285 st A FTIRS 34 PK/PA6 blends® TE2w4S AA
33t PK/PAG6 blendsollAl PA6 Aol w& 52 ®WstE Figure
3.11e ZAEkdTh dnkrg o g A=Y g F4 5 1715 cm!
oA YEf=d], neat PKS A% C=07]°] 2st & 357 1691
cm 9% red shift¥o]A HeERtE 2 2l gtk olgk 22 A
© PKe| 7FERY7] Ato]o] 4 -74 435 A4 wiolth ofufol=
7191 C=071°] 9% &4 35= 1660 cm oA UER}=H, neat
PA62 7% 1635 cm 'S 2 red shift Fo] YEhdtl o] PA6Y
C=071¢t N=H7] Ate]e] FaAdFor g Aifo|rt,

PK/PAG blendsellA PA62] dr&Fo] F7Fgtel whel neat PKeF PA6
oA REgel Folsh= Fo A8V F5wES WskE Figure 3.129]
AAE] EA] BT Neat PKO C=07]¢ o& F55o vEbte=
1691 cm 'e] &4t PA6 o] F7bshel whebA 1693 cm 'O®
blue shift¥+& 21 &<l &t} &3t neat PA6S N-H, C=0¢°] 9|3
el 1540, 1629 cm '7F PKY blendE Falix zHzh 1543,
1635 cm ' blue shift® 3tk o] PKe} PA67} blend® WA 747+
At A © 2 ZF3E intra molecular?t s 2go] AR )X a1 At o2

ok} inter molecular?t #4480 7 <Qlst Aot} [Cui et al., 2008]
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Figure 3.11. FTIR spectra of PK/PA6 blends
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3.3. 44 Fx

3.3.1. WAXD

oo AFelA Hird wie] o5t A PKe A7
7 B—form® AHYTZE 7FA3 Stk Lommertsi &313] A
HFE 9= 712 copolymer fiberolA o —forme AR FFE WAs
%S th. [Lommerts et al.,, 1993] ©] A4 4%+ a = 0.691 nm, b
=0.512 nm, ¢ = 0.760 nm%E 7}%l orthorhombicTx%& 7}ttt B -
form ©]R.t} A Chataniol 9l&] WAoo, 7 AFFT2E a =
0.797nm, b = 0.476nm, ¢ = 0.757 nm%E 7}% orthorhombicT%©|t},
[Chatani et al.,, 1961] 1.382 g/cm’?] WX E 7IA]1 Q)& o —form
1.297 g/cm®e] WEE Zt= g —formBEtt ] 243 X2 A1 9
ot Lommerts$} Klop> &gk HbE 425 7FA = copolymer PKE]
A9 a—form=, propylene—carbon monoxideE IE53 Al
terpolymer PK®| 4% g —form® x5 7IXIth= = &<l 33t
o] terpolymer® propylene 7FA7} o ZE¥E o —forms A=
ol oA WalE stol @ =3 g —forme FA ] wWitoltt. [Klop
et al.,, 1995] & Ao AFEH 6 mol% 2 propylene”]7} d71d PK
3 g—form? AATEE 7HIv= A& WAXDEA S &l 24l &
AT

PAG6E d9sha ekdAdel wgt A4 a—form¥} y —forms 7H3]
. 1947d% Bunn¥ Garnere] 298] H i1 H3lt}l. [Bunn et al,
19471 a—form® A5 AuAow Asty <Hgdol L TEE
anti—parallel$t AF& T2 Alole] =44 3s o]F1L Qth y —form$
doAetd © F metastabledt T2 E paralleldt AME F3 Abo]d

A%tS o]F 1 9t} [Arimoto et al, 1965] 7y —form® ¢

o,

b o
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anealing®l 93] a —formCo = A3 = 4 Qlt}. £ AT AFE&%H PA6
ol A% a—forme 7HA& Ag <l g3t o]& vle A4 st AA
of|q Aoz A or kHE o —formo] FA HIV] wiLol
.

PKell PA67} 71 ol mb& 2734 W3S Figure 3.13¢] L&A
sttt BE 249 PK/PA6 blendsellAl PK g —form& PA6Y: a—
formo]l F4¥ 5 =<l 3k olgk & Ay PKe| 45 PA6S

2k8 © F chain mobility7} <% #4ste] o —form A 27}
Fote Zle weledh PAGE Hlo= A3 3 sl =
At y —formo] ofd dHgH o =R Y3t ¢ —formo] FA HYS A

7
olgt AZ Atk ARHOR AR EAL AYTFRIE 2 GFS )

44 . Jiﬂ k'_. 1_'_” &t 3



Intensity (a. u.)

K99A1 L o

K97A3 J\M

K95A5 J\M .

K90A10 J\._ o

K85A15 I\ o

PA6 ™S

10 15 20 25 30 35
20

Figure 3.13. WAXD patterns for PK/PA6 blends
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PK/PA6 blends®] Hle< AA3st Aess DSCiAlS s ozt
At 9% thermogram= ©]8-3+%] modified Avrami? & &3
A FAolA A rgitt 1 Ay PA67F 1, 3wt%7kA A7HE S
$ 2743t £57F neat PKell HIs|A webA= 21 Eelakgivh. vhd,
71 o)Al o= neat PKEU =¥ AA3 £55 BHoFETh &
3, AAs7r weld K97A3% =#x K90A10°] tisiA 5, 10, 20,
40 C/mino® Y#EEE 2)dto] neat PKE vl wstict. 1 A}

T Z70A K97A3L neat PKETF ¥ weld 4743}
T2 HolFga, KI0AIOS % =#x 443 HolFitt,
o] && A= %3 PA67F PK matrixelld Al w2l 2435 7}
EA7IAY A A7) 2o AgdtE A

KN
=
Hot stage’} @29l POMS E34 749 A% £2=2 #AF &

ae
by Fﬂ
i
i

g HolFoh e, PA67E Wl A2 3§
A AAs Sl dal el A stk vledgsrr &
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o =2717F #an, AR SrkeE e dEE B9l ol PA67F A
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XS Bt wEA ¥, neat PKET Z71E AA43) £ 55 HolF9)
o= oustth. &, 7 A3 59 AT PAGY 7]EA o

ot Adyteti= AS &l sFSt
PA6 &= oldelr dAst H27F =93 dRlos F udA
7+e] misicibility S &¢18}7] &4 PK/PA6 blends? Saldoler =

gtk DMAEAS SalA 22.2, 66.8 CTolA neat PKe PA62)
747+o] fE] Aol L xS el 319 o, PK/PA6 blendsolAE 22.2 —
66.8 C AbolellA] sl frejdol &g ®Wlth Feh PA6 24 F
Zhell e} & 2R ol s S itk olst e AdE
PK9} PA6 Atolell 48495 7HdthE AS oulstet. ol st 84 <]

= 73t FTIREA S 8 7x224S A8kt PKe =
gl FEEREY|9F PAGS] F/AFEQ1 ofufo]=V7F e =
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et slolA Y Algstes 9ES shlvh &g, vle 2 AR5
el PA6E AdiAoz Aostz kAol % o —formo] FA
H At} ol& mFo] Hol F 1A blendollAl polymorphism©] &
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ABSTRACT

Non—isothermal crystallization behavior of

polyketone/polyamide 6 blends

Hogun Jeong
Polymer Structures
Department of chemical and biological engineering

Seoul National University

Polyketone (PK) is an attractive engineering plastic with polar
ketone groups in the polymer backbone. This polymer has excellent
resistance to solvents and has good mechanical properties. It could
be easily applied to a more diverse field by blending with other
polymers or inorganic materials. In this case, the crystallization
behavior among external conditions is an important factor, affecting
properties of blended materials.

Previous studies of crystallization kinetics are often limited to
idealized conditions, such as constant temperature. In reality,
however, external conditions change continuously, making the
crystallization kinetics dependent on instantaneous conditions. The
non—isothermal crystallization kinetic of PK/polyamide 6 (PA6) was
proposed by the modified Avrami equation at different cooling rates.
The changes in the crystalline form were observed through the
POM (polarized optical microscopy). The effect of miscibility
between two polymers on non—isothermal crystallization was
investigated by DMA (dynamic mechanical analysis) and FTIR

spectroscopy.

52 -":I'H._g -IL|:' .I..



Enhanced crystallization rate of PK was observed at very low
concentration of PA6, which act as nucleation agent. However, the
crystallization rate started to decrease over a specific content. It is
thought to be due to the limited main chain mobility of polyketone
based on the miscibility between the two polymers. In addition,

increasing nuclei of PA6 impinges each other.

Key word : polyketone (PK), polyamide6 (PA6), non—isothermal

crystallization, nucleation agent, miscibility
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