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EE: B A7 2B (styrene)? ol 2UE (acrylonitrileyS 35538t FXAHE SANS EZH|EZET
QL Z YA (PTFE) Yx+e] ¥l ZH3l] core-shell %2 2H= SAN-PTFE W YAE A %3 & o]2 Zg)7}
HUO|E(PC)d| 27171 S8l 4&71E ol&ste] BFAE ATt SAN 588 /MAAe] §Hgo] o5
PTFEC] Z®E SAN®| FA7F 2431315 F9 Al PTFES] 9H2 58159 Al SAN 38 F77F ZHslor,
7S 585 2y e 71819 PTFE 8.3 phr 3H+-8H= PC/SAN-PTFE E84|9] 7§ 47w 9}
SAZ == PCSF 242 57 MPa¥} 48 J/mo] AojXaL I ES 23818 PCHUL 7% S/ttt 28y PTFES
¥3sk= PC/PTFE 53A9] 49w SAXEE AlQstal 44w} IS E 25 PCY et 7H4sisith
PTFE 8.3 phrS -%3H= PC/SAN-PTFE E-3H|2] SHAIAFAA(LONE 28.1%5 UERAATE

Abstract: Core-shell structured SAN-PTFE composites were prepared by grafting styrene and acrylonitrile copolymer
(SAN) onto the surface of polytetrafluoroethylene (PTFE) and compounded with polycarbonate (PC) using co-rotating
twin extruder. Coating thickness of the shell decreased with decreasing of initiator and increasing of PTFE content, and
increased with the polymerization time of SAN copolymer. The tensile and impact strength of PC/SAN-PTFE (8.3 phr)
composite were 57 MPa and 48 J/m, respectively, which are similar values of PC. The tensile modulus of the composite
was rather 7% higher than that of PC. However, the tensile strength and modulus of PC/PTFE composite were lower than
those of PC while the impact strength of PC/PTFE was maintained as almost same value of PC. The limiting oxygen
index (LOI) of PC/SAN-PTFE composite containing 8.3 phr of PTFE was determined to be 28.1%.

Keywords: styrene and acrylonitrile copolymer, polytetrafluoroethylene, core-shell structure, mechanical properties, lim-
iting oxygen index.
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Aef & M. 2 AFdA SAN T3l AR TEAId
2EEY ol d 2 UEL L tishaollA Fuleiiith. S
WA A Z AHE-E potassium persulfate®} A|ASAA = ALE-
% sodium lauryl sulfate A G sl= #A|FS ARSI
PTFE latex<= %+t 9AFe] =717} 180 nmo] 3L 3LA| 9Fo]
61.9%0]H FRhmelox] FFrto} AME-3IGITE PCE A
ARl AteFstetoll Al Lvisa<l 2 20000~22000 g/mol<]
A& AHEERITh

Core-shell =& Zt= SANSZ IEE PTFEQ M|=.
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Figure 1. Preparation method of the core-shell structured SAN-PTFE.
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ARESISATE. AEE 10 °C/min®] -2 HEE g2olA 350 °C
7] L5 LW SHEIATE SAN-PTFES] Eisle:
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PTFES] £-§257} o] Yehl= Ao =2 Bol core?l PTFE
o shell?l SANe] Z&¥E A& & < Ut} Figure 32 SAN
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Figure 2. DSC curves of SAN, PTFE, and SAN-PTFE.
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Figure 3. TGA curves of PC/SAN-PTFE composites with the dif-
ferent content of PTFE.
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Figure 4. SEM images of (a) SAN; (b) PTFE; (c) SAN-PTFE (5
phr); TEM images of (d, e) SAN-PTFE (10 phr).
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Figure 5. SEM images of (a) SAN-PTFE (5 phr); (b) SAN-PTFE
(10 phr) with the different content of initiator.

SAN-PTFE A5 #|Z31913L L A& Figures 591 60l 1+
el it} Figure 5% PTFE 5 phra} 10 phr2 A %8 SAN-
PTFE §7+8] SEM ARIE HolFAL Qlet] 7HAA]l kel
7+astol| whek PTFE 5 phre] 749+ 4Ake] =717} 480 nm
oA 280 nm7IA] ZHASIAL PTFE 10 phre] 73-9-= 360 nmol]
A1 300 nm7HA] #Hashs A o 4 vk B3k PTFES] &
Zo] Z7kshA 7+ 0.3 wi%2] 7WAA] Tl s YAte] =
717} 480 nmoll 4] 360 nm= 7+4sHE AL Holi it 4
= PTFES] 4Ate] Z7|= WakA] %71 wiiol 7HAA1] g

Zo), A447 A 63, 2020
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Figure 6. SEM images of SAN-PTFE (5 phr) with the different
polymerization time.
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& 4= At} Figure 6914 HolE SANS| A 7Hs &
3le] PTFE 5 phrZ #|Z% SAN-PTFE YA+ SEM ARzl
< HA FHAIZr] F7F8HEA Ak A7|% 220 nmollA]
480 nm= F7tsl= S & AUk o] JHgte = &
215k A3}, PTFEY] o # ofdgt 7iAAle] st 3
7+S =25k SANS I FAE 2HT § a ol
PTFES] A% F& & A= 7|t

7|HIX MA. PC/PTFE 2 PC/SAN-PTFE &84 ¢] 714
2 78S 348l Table 101 YERAIT PTFE 5 phrs ¥
k= PC/PTFE H&A|9] 735 A7 =7} 53 MPas: 1ol
3 QI o] PCY 72l 58§ MPaXth ¥ 78 Holi 9l
o} 281} SANS 2 I’ EH PC/SAN-PTFE E-3HA)| o] 72§
£ PTFEY] shaoll w2} 56~58 MPa= PCel #kat Al 7+
A7} EE VeI UTh o]& PTFEY $H#EH = SAN-
PTFEYA}S] shelle] SANZ PCele] A H2Ho) ]3] <1
ATt S ethe AS & 5 At o] 3= Figure
7914 Holx PC/PTFE 2 PC/SAN-PTFE E-3H4|¢] &ejs}
o= & 471 AT} Figure 7(a)llX Bo)3L 9= PC/PTFE
o] 749 it YA=717}F 180 nm¢! PTFEZ} #-4ko] =o )
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Table 1. Mechanical Properties and LOI of PC, PC/PTFE and PC/SAN-PTFE Composites

Samples Tensile strength (MPa)  Tensile modulus (MPa) Impact strength (J/m) LOI (%)
PC 58(+3) 1914(+80) 49(+3) 26.3
PC/PTFE(5)" 53(£3) 1873(+80) 53(£3) 27.6
PC/SAN-PTFE(5)" 57(+3) 2020(+:80) 30(+3) 26.8
PC/SAN-PTFE(6.6)" 56(+3) 2000(+80) 35(#3) 26.8
PC/SAN-PTFE(8.3)" 57(+3) 2050(90) 48(+3) 28.1
PC/SAN-PTFE(10)* 58(£3) 1852(£90) 42(£3) 28.1

“Numbers in blanket indicate the content (phr) of PTFE in composites.

Figure 7. SEM images of (a) PC/PTFE; (b) PC/SAN-PTFE with 5 phr PTFE.

QA 931 PCol| o8l ARl BES HoFIL 9l o9k
22 A3 Table 19014 Hole B EANNE &+ 3
t}. PTFE 5 phrS X35H= PC/PTFE B39 749 et
AAE-LS 1873 MPag Holi Q13 o]+ PCe %kel 1914 MPa
Hop 22 3s JER A ok 2 o] SANSE FF
%l PC/SAN-PTFE £E3HA] 79-= 2020 MPaZ PCH.T} oF
7F F7Fske A3e Helil Utk o] % PTFE®] &&©| 5 phr
oA 8.3 phrZ Z7}sle]= PC/SAN-PTFE &34 <17t
AES & WPt gle A & o Utk o'k, PTFE 10 phr
< @sk= PC/SAN-PTFE E9HA2] 744 QIged o] th
Al ZFAste] SANS| 2Y 35 42 7t gled), o=
SAN®| kS A4Sk PTFES] T3-S S/ 7] wfiol
A} o8 SANS| IH AL GlolAA EaL 22 <lsf &
2] ggo] "ojxl Zlow FAetdn) PC H3A|e] FAYUE
T3 Table 19] YERAIET], PCO A7 49 I/mo| 2L
PTFE 5 phro] &-3% PC/PTFE E-3H419] 79 53 /m=Z oF
7+ Z7bskd k. 28y PTFE 59} 6.6 phrs $H+3ke PC/
SAN-PTFE B3| z+zt 303} 35 )/mE =7 248kt
o]= PTFES SANO.Z FEFIH SANo| 23] E3kxe] =
A7yt adte A ¢ 4 Aok PTFES] 348 o 5
7WAZ1Al = PTFES] S7Fa el SANS| ZHAa st Ak

%o} PTFE 8.3 phr& ¥H13h= PC/SAN-PTFE E3HA|oAM =
Al PCO} -2 A= F AojRlth.

Ltod M, Table 19 PC, PC/PTFE 2 PC/SAN-PTFE &g
Ae] A 2R G(LOI) T3 YeRARI. Autd oz pCo)
Lol Hl3l PC E5H41e] LoV} F7she 23S Holx 9}
t}. 53] PTFEQ] ¥3°] 8.3 10 phrdl PC/SAN-PTFE &
FAN A= FAd 9] 7IEe] H= Lo #2890 =23}
Atk ol WAool 423 PTFES #7}8lol%= PC/PTFE
Eakx|e] 7-9-9F 7ro] PCol PTFES] #-4to] otew =1 &3}
= F7 A& F ¢ SANCE FHESle] PTFES] H-4ko] &
FHoj= dAF o2l PTFEZL E83lthe AS & 4 Slth

4 =

B AFolM= PCY 71AE Ao 2 JF¢S FA g2
HA PCO HAS T AAF ddido] 98t PTFES
SANO = gl & pPCol H7lsle] EAE Alxslal 53
Aol 714 4A} FA3e 433 PTFES PCot &
3tslst 7-¢- PTFES] E4to] o]#]$] core-shell +25 ZH=
2 SANS 2 FEH¥ SAN-PTFE YJAS A 231t} SAN-
PTFE i2k= 37, 7AA1S] b 2 PTFES] ghegel] u}
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2 et I8 FAE de AT 1 Jg] wEl PO/
SAN-PTFE 53|19 71414 43} bl tEA B2y
At 53] 83 phre] PTFEE 3+f3k= PC/SAN-PTFE &9}
A= PCol| Hl&) QPF=e} FAEE e e 7AW
A AR ES 7% S7P7F o]Fe] oL LOI %ol 28.1%
HAdo] e Ao E AAFHL B AFolx] AZE core-
shell 25 zh= SAN-PTFE YAE tfFet wExje} B3
s}SlH PTFES] &4HE ofue} iz} nEg2ete] AW
2AE S s & S ACE FE] o ZEsrt
ada & 5 ek

AR 2: 2 Ate FoF T S]] ot
ATE =Eo =z o] A=Yt
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