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(57) Abstract: The present invention relates to a chain extender for ionic bonding, consisting of a copolymer comprising: (A) a monomer
having an ionic functional group exhibiting an opposite polarity of an ionic functional group at a terminal of a thermoplastic resin;
and (B) a monomer having a functional group compatible with an uncharged non-terminal region in the thermoplastic resin. The chain
extender for ionic bonding of the present invention may change the rheological properties of the thermoplastic resin by forming an ionic
bond with the thermoplastic resin, wherein the original properties of the thermoplastic resin can be restored by dissociation of said ionic
bond. Accordingly, the chain extender of the present invention may be suitably used for cases in which molding of a thermoplastic resin
is needed, wherein the original properties are needed after the molding,.
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LA AL S AR B F 912 A Belstagt st

HNMRE AH-3t0] 83 2ol #4591t 224 E 3 peak s )8} 317
15ho], GEEA ©1 DMAEMA 9 MAA (methacrylic acid)E AF-8-3F3 T}, 242} 9]

rxl:L

] A7} DMAEMA 9] 4baf ofpl i} wb-g- A Abepx] = A& #2kst o 9o,
Akt ol wl 7] 2F COOH ] o] - Agtel 2] &l 8~9.5 ppm<= A ol A broad 3t A 2-&
9 A27F A= A S gl

%55 gfate] o] 2 A g ol 23 ¥ M3E B & 6ol A & o) 71E9]
DMAEMA 3] =17} o] A3} A] & 0 & shift%] 3= A& ¢ 4= gl e} o=
o] &A%}l o] s DMAEMAS] 547} deshield ¥ ™ t}EFU= &4 ol o), whet A,
DMAEMAE 74 &= Z 8] & ko] COOHS! E 7] v &F 231 A] o] -4 3]

24 9} DMAEMA S} MAA & 1:19] 28] 2 23 so] 9] W3ls 2435190
1 240 E X 5o EF O, MAA YEFA = 12 ppm A o] A ﬁPZH = COOH
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APl RIZ & 2hiz o] A ghell 2§ AbE Al = vhe ol Al Y
A zzdgol thgh WA R E & 40 YERH AT

(1) M10
10: 90 EH] o] YEEx DMAEMA 9} vk MMA £ 98

e g-olof] 7 A]A| Q1 AIBN(2,2'-azo-bis-isobutyrylnitrile)2 ©-& )] &%l 100
169 TR R %7%}04 Zb mo] i), vhekA] 808 A A F-917] ol 24| 1
&9k 100°C 3ol A EF<lloll A 7FsFSl T}, o] F 24| F & ot &3 ek-&-& sl a,
AIBN-S 2 8F (qhekA] - 7HA] A =100: 1) A7Fste] 1A 7 < -2t} o] &
7] B oA o2 WAl F3be TRl AR AE NS AT (R
AT [g]=25°CoN A 0.8 ~3.2dL/ g). aL¥-AF & NS 1}peko] & Alof A
HAA 7| 2, A ES 53 T AF A X5 o] &3 1845 I

(2) M30

A7l M103 5-¢ 3}71] Xﬂié}ﬂ, w23 DMAEMA 9} @A MMA 9] &1 &
30:70 0 % s}o] A& A A & A 28

(3) E10

A7l M103 543 A Al %31 %, DMAEMA t A DEAEMAE A& 3}
A& AGA E A 26T

(4) Ref

A7l M103} = A &) A %3815, DMAEMA S AF-8-314] ¢&a1, MMA TS
AL-8-31 9l T}

2471 M10, M30, E10, & Ref7} 2bi= @&k o] A9 0] = o &3 g,
[3E1]

ol & DMAEMA DEAEMA MMA
M10 10 - 90
M30 30 - 70
E10 - 10 90
ref - - 100

(H$:mol %)

A 2 AlEAAA ] HoF R o] A% e s gl uphE ArbAA] a1d-Ae

=7 W3}
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[139]
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[141]

PLA AA &5 7€ 22, AbS A4 A M10°] 1 5 %%, M10°] 3 = %%,
E10°] | %%, o= Ref7} | TF %= H7FE PLASE H7HHA] 22 PLAE
g o= aiate] 54 H3tE SASITh g, 47| M10o] | %% H7H
b pH3S| & AP s & EA4 H3E SA s3I

0147+ 5 = UTM(universal test machine, Hs Al & 7])7] 7| & o] 83} ¢
SA4E AT SAHE S-S AXE & 70 YER Sl

AFEAGA 7 H7FE A 983 PLAS] A5, 18 Fo] 25%0°]7 o] & w7}hA]
HAE A gFom, WM Eo] 5% o] /dd Wl F-B LA} A& 2] vl gke] ¥ gl
olsl] =7t sk Aol VERRTE vEH, 2 %‘334 AFEAGA7E 1T WA 3

2

%3 H7HE PLAS] 49 S2lo] Z7hshe], A o) My Bol Fastel ddat)
53z @go] ATk T A A ol o3 LA7P o v 3ol
sk @l AHehY S & 4 Uik,

o1 B, 2wy o] AEAAA T Ak AP Ae] BEE FYAD S
Fe15H91 .

(2) 4 71 A4 £4 (dynamic mechanical analysis)
Q- AFEAGA 7ol k& W3}
J—EX}Q Aed & SAsH] e, dA s Fatrstol A A4 g A E
o) whel k)= 318 £ 5= DMA 7] 7[(DMA 8000, PerkinElmer,
USA)# o]-§-3t it} 74 231230 °C o 41100 °C=E 3 °C/min®] &5 A&
Al71H, 1 Hz2] ZFA 22 0.5 ume| WY& 5™ dual-cantilever &. =2
A8kl
2523 PLAS AFS AR A 7F 2 7 PLAS t)A} o 2 &5 o] Wislo| up=
G'(storage modulus), G"(loss modulus) 22| 3L Tan delta 4k-2 =731, Tge}
AR B4 Wt E skt 1 235 & 8o YErH AT o8k PLAS)
o] AbEAGA 7 A 7HE PLAON A Ggkeol F7Fsh, ©A A W3t AV =
>E7 S & Al
S, % PLASH AL A 7E 71 PLAS thd 02 2 59] ¥ 3}
& Tan Delta (G’*/G") %5 543 oh 1 A% & & 99 Ve
AREA 0 % %793 Tan deltagko] H Y W o] L& aW2}H] Tg= A o g,
S als PLA7P 71°C P2l M TgE HErl = 9, AFSAG A 7F 7 PLAE
1 < TegE UEtW S & 5 At

(2-2) o] = A g 3 g ol W& W3}

M10°] 1 5% H7Fe 2o pH 32 &2 el st 3 A e A3} g 3¢
G' % Tan Delta & A3 1 235 242 = 10 2 % 119 YER ST
AFEAGA 7 H 7 PLAY= pH 39| &l A ¥ o] 8= o] AT, Tg 4%
ZHL—/J\—% o] 2= o] O—]Iq_
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(2-3) &4 epoxyrAtE AAA o 7T} Bl 0l

MI10(DMAEMA CE) 1 = %#%ZE % 7}1¥ PLAS} Joneryl CE 1 5 %%7} 71
PLA®] Tan Deltazk-& & 12¢] YERH AL &2l ¢f Joneryl CEE A 7Fe 735 &
g o] AbE A A v &l v] gk S S VER A RE, Teakol skt

(o

ELE RSN E L
¥ o] ALl g Al o] 3 kol uhel
AL w A=A serstant sk @ FEe
twin-extruder(XL-20, L/D=44:1, Nanjing Xiulin Machinery Manufacturer Co., China)
A1) & o]-&3lo] PLA resin ¥ 7] Al 2XEA|(F Y, cellcom AC-3000) ~L8] 3L
chain extender &M%-2 & 2] 5}°] melt blending-& =3 5} 1 T}, 0] 2] heating zone
S5 7 0 23=170/190/200/190 =2 A3 01, screw speed 300 rpm,
winding speed 680 rpm &2 A A 3}to] Al& 55T
AEAGA 7 b A eFar HE A B A 7F 7 PLAS
A=A skl AdE AR A 2 g o] AbE AR AT H7HE AL A 7
A7HE PLAE st @bl I 9 AA A 715 42 SEMe=
#ZgsAnh F AFE = 130 YERE AT

L

-

b g

7FA
4

Habe] W A gol ofm @
] s+ o

A d 4. AEAGA 7 H7HE D7 WA A G A o A A3
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3D printerE o] &3t AR} 2| EEE whEo] A3l
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%] F71 A LEA o1 THRY AteAGAE HEE ¥ EHE 100% R
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0 O -eeeee HN
lonic bonding
[5=3]
i
(o} -/—'§ pH 3 (o}
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- £ + /
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pH 11
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