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Ri A Ri= A2 S34ez 4, (C1-C12)24, (C1-C12)¢=4], (C1-C12)g=A244 = (C1-C12)¢4 7t

B
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ool ) gheky 19 T ke T2 AR HE BEolgtd BE sbesid, dHZ dded,
o 53 o] heterocylic amineS ¥E¢3 Edojgldl % 7153},

ol ZiAE T, TEEAL " 9] T, BES ¥Eete AdAE A4 £ 24 dHE B
R, 1A 129 gagE TP o glew, uiEEsAlE 1 WA 5, B vigk el 1WA 3
At

w Egel 4 AAde mE TS THAE ZYSAREYS sEdEAEe] 3,000 WA 50,000g/mol, Al
W71E GolatA =slskAl 918 SwelA wpsb Al 3,000 ~ 15,000g/molel™, PDIZF 1.0 WA 2.04 4= 3
o

Z

el A Arfde] mE EEoln=: FAAARA EriaAd EFolv=, dF W e-FtEZREY (e-
caprolactam), o-=H7FEtE (wo-dodecalactam) 59 S /s F3sle] dojxl Zgolu|=-6; o} =7}
22F  (aminocaproic acid), 11-oF9|:=2d|7H2F  (1l-aminoundecanoic acid), 12-o}u| == ZFAR(12-
aminododecanoic acid) 2| ofn|=AtoA AS £ Qe ZPotn= FEA; olddt]olW(ethylenediamine),
HEgvaat)olyl (tetramethylenediamine), AMH|E#T]o}Y] (hexamethylenediamine), *=dl7}dEdlt]olw]
(undecamethylenediamine), =dlZtie@itjo}?l (dodecamethylenediamine), 2,2,4-EwEaAlyddic]ol
(2,2 ,4-trimethylhexamethylenediamine), 2,4, 4-E v Ald & Alc]olql (2,4,4-
trimethylhexamethylenediamine), 5-v¥& =y AdEl@c]olw] (5-methylnonahexamethylenediamine), ™ EFA2A
dltjoll  (m-xylenediamine), et Adc]oldl (p-xylenediamine), 1,3-H]xolux-wEAr}o]E2aA (1,3~
bis-aminomethylcyclohexane), 1,4-H]Zolu]:-m|€lAlo]Z 23X (1,4-bis—aminomethylcyclohexane), 1-o}7|i--
3-olm =W d-3, 5 5-EgWEgArto] F 2 A (1-amino-3-aminomethyl-3,5,5-trimethylcyclohexane), B]Z~(4-o}n]
Aol 2 A v gk Ibis(4-aminocyclohexane)methane,  B]Z=(4-vW|E-4-o}n] w-A}o] E 2 &2 ) v Ethis(4-
methyl-4-aminocyclohexy!l)methane, 2,2-8] 2~ (4-o}n]| ;Ao F R A A ) T 7 7} 2,2-bis(4-
aminocyclohexyl)propane, W]Zx(o}v] = 23) 3] #H2HA bis(aminopropyl)piperazine, o}nx=oey =g
(aminoethylpiperidine) ¢ A=, #|3t= = wlgk=E rjolyl; o}t AL (adipic acid), AHEF2AAF(sebacic
acid), oFA#}at (azelaic acid), =HIZIT] A (dodecanedioic acid), E#EZeE4F (terephthalic acid), ©]&
et (isophthalic acid), 2-Z2=ZHdXE4F (2-chloroterephthalic acid), 2-WEH#HZEA (2-
methylterephthalic acid), 5-Wl€o]AXeAL (5-methylisophthalic acid) T3 7L W= A3 == 1
= IS AlLE (dicarboxylic acid) TAlA €& = v o= FFA; 2 7] EZolv| =9 FF3HA

2 18d 5 glom, oS8 747 wEow AgaAY 2 o4 Eftelel A48T 5 Atk
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<Zg|o}v| =-66/6>
—[-HN-(CH,)¢~NHCO-(CH,) ,~CONH-(CH, ) 5-CO-1-

24

| 1 g9 &4, 25CTelA

o

A ﬂﬁ(%%&%&lwml%;%ﬂ‘
0d 5 3l

== 3
3. 7p01se d 3, FHEF BAES U= 5,000 WA 70,000 A

g al e Befoln|s At Befopn|s-6, Eelolv|-66, Felolr=-66/6, Eelobr]=-610, Eefopr|-
11, Eelopv|=-12, BEZ@WA, olameibd Felopvs, AWE Eeor|s, g% Eejojls wi ol

15
[elre]
FAS BEoR AL, olF FolA AY o ALBE 5 3

= ]
=

>

®
¢
ol-N

==
K3 AR
R oume ¥owne) WerE JbE Ao AXEe ATes Acw, ¥ wge) werE e A

=

WIlE e BeSAEd, FeolE 2 §718uE T3 PAEAS Axss v 2

=

A7ALel A9 5 A 50kVe] Mol A, 0.2~0.8 ml/he]
HkhA s A= 10 A 6000 m/min & WAMEER F8E £ Q)
olst & e HARE FALLL 4dE 5o A, B dye] AgHAst oo dAHHE AL ofyrh

ASTM D4129l 71w Al&ulslo)] wal A)ldste] A3 21| Nylon-6,6% 8.8 Mpa/mm2 o] | PBuOxz/Nylon-6,6
A+ 15.5 Mpa/mm o] 4}o]t},
2. 9% (Young's modulus)

ASTM D4120] 71A1El Al &ulwol wa} A|83te] =43 2 Nylon-6,6% 101 Mpa ©]9, PBuOxz/Nylon-6,6 AJ
= 138 Mpa ©]Ato|t}.

3. 2173 AAlS(Elongation)

ASTM D412¢l 71AE A&l w2t Algste] S48 2™, Nylon-6,6= 40.3 % ©|", PBuOxz/Nylon-6,6 4
5 49.1 % ©]t}.

4. <14 (Toughness)

ASTM D412¢] 714l AlgHol wel Algste] 433l em, Nylon-6,6% 0.02343 J ©]™, PBuOxz/Nylon-6,6
A& 0.05074 J ©]tt,
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5. €% <44 (Thermo property)

TGA =73 A3, Nylon-6,69 E3&EE= 300 Col™, PBuOxz/Nylon-6,6 A< Halex:= 350 CTE 714
Nylon-6,62.t} &4 Qb oe] wHojujr},

B ] Aol shrlel 236l whel H7pgAbste] Alzsk3it.
A7 A A
-A71HAL golo] F% 0 10 - 20 % wt/vol

- 38 HE (ZEA/EREXEE) ¢ 1/0 WA 2/1(vol/vol)

I
2o}
o
<

et ¢ 5 WA 50 Kv

A (v # ZAEE) 110 - 15 cm
SEAL 24

- 2% : 100 - 300C

- WAFSE 10 ~ 6000 m/min
[AA]e] 1]

1) 2-(3-butenyl)-2-oxazoline (BuOxz) ©aFA|2] $HA

N-succinimidyl-4-pentenate®] 3+

0
OH
/\/W‘ ON’:>
MC,50C i
[ oy e U3

EDAC

1L Zg~3 ¢to] 700 ml9 dry dichloromethaneo] 25g¢ 4-pentenoic acid(0.25mol)S Y& &l
46.12g(0.40mol )9 N-hydroxysuccinimide®}  52.54g(0.275mol) 2] EDAC(N-(3-Dimethylaminopropyl)-N" -
1=

ethylcarbodiimide hydrochloride)E ¥il, &S 40 TolA 124175 wHEA AT, o]F {ujE ZukA]7)
I G FAES diethyl ether9t FHF(3:1 v/v)e 3o Holn SHSFZ 58 FF399. #7150
Na,SO,-& WL 24A17F 59F wWRESEaL, Na,S0,& o#gh $o §ul& Xﬂ Asta 60 ColA 3% & FFAF3}

A A9l N-succinimidyl-4-pentenates L QAth.

1
H NMR (400.1 MHz, DMSO-ds¢): & /ppm = 2.28 (s, 4H), 3.68 (t, 2H), 4.15 (t, 2H), 4.96-5.08 (m, 2H),
5.80-5.86 (m, 1H).

N-(2-chlorethyl)-4-pentenamide?] %A

H
> HoN e WN\\/\Cl
2
\(ﬂ/ N T e 4

1L Z2}2=3 <ol 200mle] EF5, 44.25g(0.38mol)2] 2-chloroethylamine hydrochloride ¥ 15.26g(0.38mol)

9] NaOH®] &Mool wukstar Y= ZAFo] 500mle dry dichloromethaneo] 37.5g(0.19mol)e] N-

succinimidyl-4-pentenated =< XS g WX HA|ZTE. 50TAA 12A1 15t ¥h3 Al71aL, 752

200m1 o] FHTE 29 AlHste] FEaATh. F715 0l NaS0ss Bal 24413F F<F wRbekar, NapS0,& o] 743k §-
N-

of §ulE FRAA w09

(2-chlorethyl)-4-pentenamide & AT},

1
H NMR (400.1 MHz, CDCls): & /ppm = 2.2-2.3 (m,2H), 2.45~2.50 (m, 2H), 2.64 (s, 4H), 5.02-5.07 (t, 2H)
5.82 (m, 1H).
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2-(3-butenyl)-2-oxazolined %4

H

il el Sty & P
A MeOH, 7T0°C 0\/

ko 2 AZ3E ZEk2~T0 24.6g(0.153mol )] N-(2-chlorethyl)-4-pentenamideZ 100ml12] dry methanolell
w=odth. o7]el 12.85g(0.23mol) 9] KOHE 100ml19] dry methanolell 591 &8 Algels T3 Ttz &
WA Astetglth. WhE EFES o= AEEtelA 70 TelA 12A17Hs b wHAIZ TR0 5 KC1o] Fxd o]
golwth). P& ot vA e &dE FHI FFAFAY. FUHH R HAdE 9L &4 0.45 um
filter paperel S¥AA AAGATE. Dozl =t GoNs AAlstr] 918 Cal,E Wiz WA wwkek $-o high

vaccum lineQ & {3l FA HA el 2-(3-butenyl)-2-oxazolines L AT},

o]

koo
>

1
H NMR (400.1 MHz, DMSO-ds¢): & /ppm = 2.28 (s, 4H), 3.68 (t, 2H), 4.15 (t, 2H), 4.96-5.08 (m, 2H),
5.80-5.86 (m, 1H).

2-(3-butenyl)-2-oxazoline®] &%

Ny 3 aa
[J’\ \‘/\ MeOTf pipendine \t“ i f.__\)/ N ._/E
0" ACN, T B~

2-(3-butenyl)-2-oxazoline g 0
|

Silicon rubber seals & ol23 AHY 27 w57l Call,E AF83] SFH3SE dry acetonitrile 10ml<}

7.03g(56.2mmol) 2] 2-(3-butenyl)-2-oxazolined YWil, gastight syringeE AF&3te] 0.27ml(2.34mmol) 2]
methyl triflates H7Fst3lth. REG7IE 70Tl 24A1 gt WREAIZ]aL WA, Iml (10.4mmol) ] piperidine
= gastight syringeE ©o]&3dto] whg-7lo] H7letar F7F2 70°CellA 5AZFESE nHkA[ZITh, whg-o] £y 5
W35S diethyl etherolA] 6A1ZFEt A7, WHH-§E<1 2-(3-butenyl)-2-oxazoline THAE A7 317
3t diethyl ether& AFE3te] 3¥ © AlFE 5, 60TolA aFF Bt 2323k poly[2-(3-butenyl)-2-
oxazoline] & AT},

o)A poly[2-(3-butenyl)-2-oxazoline] (PBuOxz-1)-& =3 to] 3,800g/molol o™, PDIE= 1.330|At}.

I NIR (400.1 MHz, CDClz): & /ppm = 1.09-1.42 (m, 0.1H), 2.06 (m, 0.1H), 2.34-2.43 (m, 4H), 2.95-3.01
(m, 0.1H), 3.44 (bs, 4H), 4.98-5.06 (m, 2H), 5.80-5.81 (m, 1H).

A z=E PBulxz-19] E4& 3t7] & 1o YeERNATE.

# 1
Polymerization poly[2-(3-butenyl)-—2-oxazoline) ]
Condition
No | Initiat | Monomer [CF3S05 | [EtOx | Polym | Polym Mn, g/mol PDI |Yield®| Tg
or BuOxz |Me] 2] z. z. C
CF5S03Me I vol% vol Temp. | Time
mmol % T hr Target GPC lH—NMR
1.23 7.36 0.89 48.7 75 36 3,000 3,800 2,640 1.33 82 8.2
2 2.34 7.03 1.74 47.5 6,000 6,600 5,530 1.03 83 19.9
3 0.94 9.37 0.56 48.4 10,000 9,600 13,500 1.21 88 12.8

2) poly[2-(3-butenyl)-2-oxazoline]/Nylon-6.62] &% 7]|5IA}

A7 AL M-S PBuOxz-1/Nylon-6,6 (5:5 wt/wt)S EEA/EFEEZILE (2:1 vol/vol) o H¢l M8 A7)
AR Z)EGAE T, A7) AR N =T = 10% wt/vol = BT, FHALE 317] Ho mEXA LAo] FU5}
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[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]
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i

A o] HEE 2 Ao|Frt. nEA LA PEASZO] 4.73 mm A1 ml FAPA FHTh. AAAS
syringe pump (KDS100, KD Scientific Inc., US) o] & oz 1A, F%5FAE(20 GA)S 30 kV 714
S =d 4 A= the high voltage power supply (SHV50R, Conver tech, South Korea)2] &=roll 117 3s}s]
power supplyE ©]-&3Fe] 15-25kVe] ZehS 7hellth. &84 %E 0.2-0.8 ml/hr & 20T EFuE 5
2 4% IHEE TR ARESlT. vked Z2Y9H Y] AEle 10-156 eno® Y. B AEHH
& e AR on] FHAES Ea dojzl PBulxz-1/Nylon-6,6 A Holde 0= AAs7] Y3 24
AZEERE 2ol A JFLES o] &3t Holdde &uilE A A AT

T 19 Ax¥ PBuOxz-1/Nylon-6,6 A1-5-2] SEM AMRS Ughgon, = 20 Axd Ao 77
BlEa=

T3 37] 7 20] AZH PBuOxz-1/Nylon-6,6 A9 A4S et

O

o

a2
o
ox
o
v
ful

[AA]d 2]

AN e 14 7.36g(58.9mmol)e] 2-(3-butenyl)-2-oxazoline ¥ 0.14ml(1.23mmol) 9] methyl triflates A}-&3+
As ALstae AAld 13 YA AAlste]  FasFEAEFe] 6,600g/molQl poly[2-(3-butenyl)-2-
oxazoline] (PBu0xz-2)& ¥4%low PDIE 1.03°]3it).

ol
B

tals AAld 13 37 230l 71

ol
rlr

T3 AA]d 194 PBuOxz-1 W4l PBuOxz-2S AF&3F AS AY
3Fo] PBuOxz-2/Nylon-6,6 A4S #| %3} T},

A7 7 19 AxH PBuOxz-29] A4S e

% 1o #Alx% PBuOxz-2/Nylon-6,6 A9 SEM AFES Yeldglern, & 2 2 3% 29 Alx¥ PBuOxz-2/Nylon-
,6 AR EAS YERSIT.

[2A]e] 3]

(e}

2o 104 9.37g(75.0mmol) 2] 2-(3-butenyl)-2-oxazoline ™ 0.11m1(0.937mmol)2] methyl triflateE A&
gt S AQstas AAd 13 FsAl AAste] FadFHEAEe] 9,600g/mol?l poly[2-(3-butenyl)-2-
oxazoline] (PBuOxz-3)< 4oH, PDI= 1.21°]T}.

AAAJe] 1914 PBuOxz-1 WAl PBuOxz-3< AH&3E A& AlQstars AAld 13 Fde oA FH7HALSHS
PBuOxz-3/Nylon-6,6 Al A|%3}c}.

A7 7 19 AxHE PBuOxz-29] A4S LT

% 1o #AZ% PBuOxz-3/Nylon-6,6 A9 SEM AMES Yeligler, & 2 2 3% 29 Alx% PBuOxz-3/Nylon-
6,6 A2 EAS YERIT. &= 39 PBuOxz-3/Nylon-6,6(TGA curve of PBuOxz-3/Nylon-6,6(5/5, wt/wt)
fiber= 3®ASY €3 AFAHS e on], & 30 Kol Hlep o] & o] Af7) dHlud 1 2 29 o
Hlsto] @A A €4 Aol =55 & 5 AT

[¥ale] 1] Nylon—6,62] A 7]HkA}

A7AL GHe EEA/FZREE (2:1 vol/vol) ol Nylon—6,6 (10 wt/vol)E =31 WALE NS A 7HkALS] 7]

EENoZ ARGEIATE. WALE dH7] Hol Ak &do] fdsiA EIRHLEF & AT 28R &9
WHEAEo] 4.73 mm 91 1 ml AR AT, AHUA|E syringe pump (KDS100, KD Scientific Inc., US) o
A<

FAo R nAEI, FEFAME (20 GA)S 30 kV 7HA] AYS =9 4 9 the high voltage power supply
(SHV50R, Conver tech, South Korea)?] <F=roll 11A3}ATF. power supplys ©]&38Fo] 15-25kVe] A
Jbeith, 2E4an= 0.2-0.8 nl/hr 2 A, dEuy 3d2 248 IHAES AAdZos . uts
o AHE e A 10-15 cm 0.2 A3 Y. B APHAgL oA Atk WAE SE o v
A& Afre Folde &uE AASY] 98l 24X 75t A=A A & o] &3ty Holdlv &vwlE AAS
T

% 1o Alx¥ PBuOxz-1/Nylon-6,6 A1frel SEM AR YEpdlom, 3 1 2 3 20 AlF¥ PBuOxz-1/Nylon-
6 Ao 248 YERAT.

3] Hlme 104 A|ZE Nylon-6,6 A(TGA curve of Nylon-6,6% XA A& <AL eyl on,
3o Kol upe}l o] wjnle] 19 AAfr) E wol HAAld] 39 MFol thu|sie] AT W2 95 A

(e}

2

o
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[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0148]

[0149]
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S 7= RS & 5 QT
[B]ae]] 2] Poly[2-(3-butenyl)-2-oxazolinel® 7]=kA}

Hlale]] 104 Nylon-6,6 ™Al Poly[2-(3-butenyl)-2-oxazoline]S AF&3F AL ALdtae= Hlud 13 FL3}
A AAE] AFE ARSI

L 1olA Hole npel o] M7|HMANE T dHe] AAld 1 WX 3e4 AxF PBuOxz-1/Nylon—6,6 A+
PBuOxz-2/Nylon-6,6 A1 % PBuOxz-3/Nylon-6,6 A7} AZH AL & = 9o, = 204 Holx= ulet 2
o] AAldl 1 WA] 3o] Af7F vlare 19 Aot diulste] dAsA Fdd 7144 248 71X AS & 5 3

x 2
Fiber description Mechanical  properties
# [Nylon] Mw  of Young's Tensile Elongation | Toughness | Decompostion
/[PBuOxz] PBuOxz modulus strength %) ) Temp. (TC)
g/mol (Mpa) (Mpa/mmz)
Nylon-6,6 - - 101 8.8 40.3 0.02343 300
Nylon/PBuOxz— 3,800 138 16.6 22.3 0.00715 -
1 5/5
Ny lon/PBuOxz— 6,600 149 17.6 30.8 0.01292 -
2
Nylon/PBuOxz— 9,600 139 15.5 49.1 0.05074 350
3

371 3 2004 Holx= ulel o] E o dwo] AAld 1 WA AA]d 394 AZ® AFE Young's modulus$t
tensile strength 138 %] 149 Mpa, 15.5 WA 17.6Mpa/mn & H e 13} tfuate] 58 B4S 714L

o, E3 B dmgol AAd 39A] A ZH PBuOxz-3/Nylon—6,6 A1+ Young's modulus®} tensile
strength®wt o} e} elongation 2 toughness® ¢ 53 A4S 7o, 350 C7HA] Eallur-go] glo] &

% egiel Soade & 5 Atk

e

Felolr=d] We71E e BYSAEUE EFete] ArgoR
A mestel Bk slwol Bk Alfrel AEA FFsete,
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1
:

-y

C) Nylo

Stress, Mpa

o/

n-6,6/PB w0xz 2

B) Nylon-6,6/PBuOxz-1
(3,000g/mel) = 50/50 wi%

L6/PB uO
00g/miol)- =

18 +
18 4
14 4

124

{EiNyion®Eutx z-1(3 0003 mgH

(o)Nj DNPBUOKZ-2:6 0003/ mol)

Ffﬂ"" fayNyon

T ] . L T
20 25 30: 35 40 45 50 &5

Y B

Elongation, %
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EH3

TGA curve of Nylon-6.6

Initial decomposition temp.: :300C
40 £
20

H

3

g= iR wenyn s B 15 o ag. BT P e P O e ol TR Y e

° 3 = P P53 7

TGA curve of PBuOxz

my

. Initial decomposition temp.: 300°C

2

1

0 20 100 150 m 0 5 ':n 59 e +4 =
o s 0 s » i @ & % % mn

TGA curve of PBquz/Nvlon-G.G(S/S,wt/wt) Flber

”:_ }—\ Initial decomposition temp.: 350°C
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