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ABS/AZZIOLE STAIS: clay®] S WBkA7I oA FRS olgate] Axsigich. ABSY BskrE
= A MEBT|(FLIR)E o] galo] )24 C-H AZR% 9213000 cm™! 27)2) W31E 3] 01819c}. ABS/A
ZACIE HA 9] AHSY2 /‘]XH’\FQ%%}T:Qﬂ(DSC) 9} AZBEN 7 (TGANE o)1) 31}, Claye] &
Foll wh2 ABSY| fEldol ol 2 WSk e 95-g & 4 IIth TGAC] 9 Raleis 2049 G
o] 3wit%] ABS/20A H3Ao|A] 7Hg =& 7S LRI B3x0) AgjAlo]E Eabd i X3 (XRDM S
o] g-3lo] =AeItt. ABS/20A &2 AljAO|E BARS 20A kol 2Ealgl L, dlto] 5 wi% o)A HHE)
& w 20A9] 3F Y7} ek 31E SRisk.
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Abstract — ABS/silicate composites with different clay types and compositions were prepared by in situ emulsion
polymerization. The chemical structure of ABS was confirmed by the change of C-H stretching peak(near 3000 cm™) in
fourier transform-infrared(FT-IR) spectrum. The thermal properties of the ABS/silicate composites were investigated by
differential scanning calorimetry(DSC) and thermogravimetric analyzer(TGA). There was no distinct change in glass
transition temperature of the ABS/silicate composites with different clay types. TGA curve indicates a dramatic increase
in degradation temperature in case of ABS/20A composite with 3 wt% 20A. The silicate dispersion in the composites
was measured by X-ray diffraction(XRD). The silicate dispersion in ABS/20A composites depended on the 20A com-
position. XRD results showed that the diffraction peak of the ABS/20A composite appeared when the content of 20A
was higher than 5 wt%.
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AR Asks A3 (intercalated) U3 A 5.9 A2

ole]] o

Fo|E 2L 9bAs] BAIA 7= Hlalvﬂ(exfohated) Lhe g s 2
7] Fw7 ]‘%E]'. SHTES 2 5] e A olE8te] 1L
B} B2 E A2 Hl"ﬁi’iﬂ 2523 (melt intercalation),

A= bE](solvent intercalation), 5 $r-3P (in situ polymerization)
ol stk T4 AgAPIEE A delM S A EY SHEkE
7k AgEs 7 AL glo] ale] ofelg] oFol A|gto|ut fr)E
N <] FE ol&3kar Qi
olmEZUEH AE|AHE] S 358 (acrylonitrile-styrene-
butadiene ABS)= ot 2YEH ] isteld v} A4, et
alol] 2J8t toughness®} F274 %, 2~Elgle) &3t A w9} /M5
ZAT = Q1Y) vl Thekst Folell Ee] o] 811 A=
IRAAERA] BAVY T ek B0 QlEl B A7 X1y
=3 QlTH10-12]. ABS A1) A7) AR AELC 22 AR FdlE
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el GAEA Al g 1 LA EA 9] 7lAdo] H el ABS
TA2] 739 85~95°C] WY =F 7HA| AL §lew, 260 °C ©]
Aol daislzt w53 % '§ﬂ01 FTARE & B UIF A
S 5AS 7 AL i) o] 9F 2 AIEE A o Sl Wik

<9 sh7t ABS/AEIAICIE

FAAl FoAoE B3 ABSAIZAIC|E EekAof st
AH[13-201 W] 3 A O 2 Jang[13,14] 5-2 olHA S5 Fa
ABS/sodium montmorillonite U=35-3A|ol] o3t A& =311,

Modesti[15,16] ‘5~ &5 o851 ABS/clay Lp-2alkao] tfat
ATE T Pﬂﬂ} T3 Kim[16,17] 5+ ABS/IEA0E E3h]]
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A Ao E Aol mlX= F%174d &4 (reactive am-
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OE 259 ATFEL2 AYAR|ES TV 1AM A= Aelsied 3
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2-1. A=

A& efli= Southern Clay Products®] Laponate®} Closite-Na, Closite
20A(abbreviation: 20A) 5 352 A A EZ} AM-ET) 204
dimethyl dihydrogenate tallow ammonium ions= 7}A]1L 0|2 1
#5903, Tallowi= TI2F C,q 65%, Cyq 30% 121 C,, 5%2] 35}
e 7]—7<1E} Laponate®} Closite-Nai= 212} 73 meq/100 g2} 92.6
meq/100 g2] o] ¥H5(cation exchange capacity, CEC)= 71
t}. Closite-Na2] 1742 150 nm©]1L, Laponate:= synthetic smectite
silicate® 20-30 nm®] 531 (aspect ratio)ys 7FIt}. o} HZUE
2 E] @ (styrene, St), AIHE/JA|Q! dodecyl-
benzenesulfonic acid sodium salt(DBS-Na), ~72]1L 7JA]#]<]
cumene hydroperoxidet= AldrichellX 13l A glo] ARg-sh
SIt}. Polybutadiene(PBD) (52 wt% in water, average particle size
is 250 nmy= A|YEA AlE-S ARSI

2 (acrylonitrile, AN),

2-2. AI%—II%J—I:H
2-2-1. ABS/clay 5&A¢] Az
ZIAA wk7]7F B2 500 ml 57 ZEk~Te] PBL(40 g)+

Table 1. The compositions of the ABS/silicate composites

FU1>

-3

a4

water(236.92 g), acrylonitrile(15 g)+cumene hydroperoxide(0.20 g),
DBS-Na(2.5 g)+water(22.5 g), dextrose(0.3 g)+Water(0.556 g), clays+
A= F]ste] A
of|x] 303 E<1 200 rpm O E WHIAF] F eS8 0] 8310] 60 °C
oA 30 52t 7418}, sodium pyrophosphat(0.2 g)+ferrous sulfate
(0.02 gytwater(4.18 gyer 7+ 431 70 °CollA] 1081+ wRISIITE,
Styrene(30 g)+acrylonitrile(15 g)+cumene hydroperoxide(0.4 gy= Ak
71efl ¥ar syringe pumps 0|85} 2417k 308 F<F 0.244 cc/min
o g Hrew FUsIGith. v AR 75 °Coll A 1ARFEE
FANGAZ]AL 50 °CollA] 22 B2t XF A3 Table 101] A
#4242 Lehiich
2-2-2. 574
3otz H ‘:’H S 93t 143]*& H7](FT-IR):= Bomen-MB-100
5 0] 8310 400~4,000 cm™!, I Yol A= 1607 A

poly(vinylpyrrolidone)(1 g)+water(200 g)2

< FYFATE. A ATFAE S FEA 71(DSC) 9t DF Al Y]
(TGA)2] 7L TA Instruments DSC 102 0|83} o, 524

T4 20 °C/min® FSIQICE BE QA ARS8l 5
ot H3A 2] AgAl0|E AP WelE ER1s1] 913 X-
A 37| (XRD)9}F AR (TEM)S: ©]- 8331t XRDE
RigakuAke] X-ray Diffractometer(Cu Ko radiation with A=0.15406
nm)E °]&8Ith SAEEE 59minC E 1Y SFSITE A2, 40
kV, 40 mAS] 2715 )83}k

ABSS| A|F %= FT-IR 1412 58 181313, IR /\J“EEJ
< Fig. 1°] YERSILE 94 AlzE ABSS 1,600 cm™'-1,400 cm™!
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Fig. 1. FT-IR spectra of the synthesized ABS and monomers.

Sample Acrylonitrile Styrene Butadiene Silicate(phr®) Others(phr)
ABS 40 30 30 0
ABS-Na 40 30 30 Closite Na 3
ABS-Lapo 40 30 30 Laponate 3
ABS-1 40 30 30 20A 1 DBS-Na : 2.5
Initiator : 0.4
ABS-3 40 30 30 20A3
ABS-5 40 30 30 20A5
ABS-7 40 30 30 20A 7

*phr: parts per hundred resin.
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] peaki= W o]FATH(C=C)2] 215K Fol 25t Aoz gl
gk = Qlek. v A S| elaE 2 U EY, ~ER, Fele)e]
gro] x| o]FAsto] A FLAT niFo] S wet
3,000 cm™! ZA oA YERR= C-H AFRE o747} e 8&%o0 7
377} o) F e st & gtk & 2,900 em™! A oA sp3 C-H
AZz1%o] LRI, 3,000~3,020 cm™'ollAl sp2 A1&371F0] Lie}
=, ABS®] - ~EE T o v gls w e ok o
o7 AFs] o)Fsla= & 4 A, o FEe] Mae vER
= A0Z M 4 9t

Closite Na, 20A, Laponite 5 37F<] 55+2] clayell tiallA $Haks
3wi%E 1% ot ABSE Alzxetal el As ) feldole e
W3S TGASH DSCE o]8-3to] £41313itt. Fig. 25 TGA &4
AE Jehd Zlo|t}. Clay® 20AS AHE3 ABSAIZACIE &
gta)|e] 739 3l (degradation temperature, T )2} T EAE &
o ofA DA 540] 7R 955 & 5 Utk Fig. 3 clay®]
Sirell T2 ABSAIEAICIE B3 9] DSC S4A S R A
ot} EelAE|RIe] frefdol = (glass transition temperature, T,)
7F 100°C e, AIFEE ABSS] T, 100 °C Lol 2 4=
Atk AREE clayd 20A7F 7HE 22 T8 HERASIAL, ol 24
EAS 1 v 2047} 7P BEAYS HojFE Flolt) o)g)t
ro- A 52 W3} clay?] a3 rte] A A RT] 9
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Fig. 2. TGA curves of ABS/silicate composites with different clay type.
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Fig. 3. DSC thermograms of ABS/silicate composites with different
clay type.
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Fig. 4. XRD patterns of ABS/silicate composites with different clay
type.

3 X4 3]E(XRD) A= AT

Fig. 4= clay S50l W2 ABS/AE|AI0|E B39l XRD 2z}
= LERA Zlo]t). Laponite®} Closite Na2] 7-$- S+ 3] Z}ollA
o) Z7F YL Qa5 B 4 Atk WA 20A9] 79+ 3] T
o7} YERAA] k=H, o]i= ABS TEA| A A0 EL] F3F 5
27} o] FA et HAMIS Bl WiEo R s E 4 qla,
o} & A= 2049 A f71=E A3kEo] ABS WelAe &
7F 227t o A ARl EERT a&Fo)7] WiEo® st
A A E Bt elA Ao EL] it A EE Ik
H8l XRD Aol A AAO|ES] dy,-spacing .= SEHA U=
229 nm(20A)2] Fo]= YR HTE T2 Z-3I}. dy,-spacing
(@13} d-spacing®Z FEAS 001 plane AARFAS Uehfl= 202
2dgg;5in0=2] Bragg H&-& o]-&3to] Ailet FHOE Closite Nar=
2.86 nm, Laponite= 2.78 nmE YERSIL}. o174 20A7} th&
clays} Hlaato] Aol 93 olfi+= f71EE |8 o] ABS
o] Z3po] FEsly| wiro® FekEct,

ABS/AZAIE B3tAlF A& 54 o] Atd x93k 20A°]
il 71 RS ] F1 2042 S 1 wit, 3 wit%, 5
wit%, 7 wi%Z HSIAA ABS/AEA0IE J3AE Azt 5 474
EAT AgAI0)E IS Hreglt

Fig. 55 20A2] &=o| T2 ABS/20A 539 HaiA%S
get Avks vepd Zlolth 20A2] $F0] 3 wt%?!l ABS/20A
A T/ ok 3] HEART A Yehd-S gRlst &
T}, o]i= gholld e AFsIsisol] Al ES] A7 Aol

9

32 0 g v

Table 2. The summary for thermal properties and d-spacing of the
ABS/silicate composites

Sample T,(°C) T,/ (°C) d-spacing(nm)
ABS 104 363 -
ABS-Na 114 329 2.86
ABS-Lapo 113 345 2.78
ABS-1 112 355 -
ABS-3 114 381 -
ABS-5 112 333 1.89
ABS-7 112 367 1.95

*The temperature at 10 wt% weight loss
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Fig. 5. TGA curves of ABS/20A composites with different 20A con-
tent.
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Fig. 6. DSC thermograms of ABS/20A composites with different 20A
content.
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Fig. 6 20A2] l&ko] U2 ABS/20A E8A|2] DSC 235 B
o]F+= Zlo|t}. ABSETR= ABS/20A E-aH| 9] fejdo) eyt =
A JebdS & 4 2031, 20A7}F 3 wi% T8 ABS/20A E34 9
T/F 114°C AR 7P 552 & 5 St Al ES A7kt
ABS/20A H8A9] T/ thek 8 °C e A v, ol 3
71 AglFlo|EZF ABSS AR fredS A Wi ®
Hrk 20AZ 3 wt% T3R= ABS/20A H3A 9] Gl ol & 5T}
71 =7 YRR o 3 APjAl0)E EAdo] 3wtk A
N 71 sl Wi o ® hekEct
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AREo] EEA Pl B AF Fo|aL, o]} o] FIE
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angle) Y122 o]F 3 Hr}. W32 clay7} AtAF 4] Yol
A Ui 272 sl 2o AAl0lE w25 74
&% Fahar Ble] s XRDE #4151 diffraction 3 7} A2}
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Fig. 7. XRD patterns of ABS/20A composites with different 20A con-

tent.
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4.8 E

7WA1AZ cumene hydroperoxideE ©]-8-5F o'AAEECE ABS/
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