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Abstract : This study suggested antistatic material which can increase anti—static properties and
mechanical strength by mixing polystyrene for conveying electronic stuffs with metal salt and ester
compound as a anti—static agent. We studied about mechanical, thermal and electrical characteristics
by changing the contents of MAH of poly (styrene—co—maleic anhydride), compatibilizer. As the result
of measuring residue space charge of the blends of HIPS(75)/TPU(25)/poly (styrene—co—maleic
anhydride) (MAH weight ratio : 25, 32, 43.5 wt%), we could find small residue charge in the blend
which MAH (25 wt%) was added and it showed the highest values in tensile strength. Additionally we
found out the material to which compatibilizer was added kept better anti—static properties than one to
which compatibilizer was not added. In the event we could confirm that the adding of PS—co—MAH
enables two polymers were mixed well when HIPS/TPU was blended and anti—static agent made
easier dissipative in the blend.
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Table 1. Materials in This Work

Materials Supplier Grade M,  MAH(wt%)
HIPS Starex HR-1360H 200000 -
TPU Kolon Chemical K—285ASP - -
PS—co-MAH Aldrich - 1600 435

- 1700 32
- 1900 25
7} ARE I

Table 1914 Bie] HIPSE A€ @bl Eefeirto)d
(polybutadiene, PBR)-& F5EAA WHE £& 443EE 7
= I#0)=% Starex® HR—1360H #1#-2 AH-1Ach TPU
= FQBAR] K285 AFS AMSIioH, 48R AR
poly (styrene—co—maleic anhydride), cumene terminated
(PS—co-MAH) & AldrichAFe) A& AREsR3Ich

w3 AR 2 AMEEE IDPE AZ3] 9sked lithium
(trifluoromethane sulfonyl)imide (Aldrich) &} poly (ethylene
glycol) (Mw : 400, Aldrich) & J3te] Axg] 34 glol 4/62]
Som|e 333 5 4009 Lol 1A mykste] ARG

B Fhlepy] Ao 2E uERES] BT delA F3F A8t
Aol S vixE QA 52 AAS] A3 4841 B iso—
propyl alcohol(IPA) o] & F, 40 C AL 484k HZA]
Zict.

A3dof) ALg-H A)JHL BautechAH] twin screw extruder (BA—
118 AM3te 180~200 Colld 60 rpmeE HIPS/TPU(75/25
wt%)/PS—co—MAH with maleic anhydride{(25, 32 and 43.5
wt%) 3 phrg E3tslo] Axdt & HE Feld RS s 28l
A hot press (Carver lab. Corp.) 2 A3l 180 Celld 12 ton
o] greo g QkE AYsairk

=X A5} BIE pulsed electro—acoustic(PEA) WS 53t
o] ZAE). 44X ARES Figure 1o YERAITE 37
At BEE A 40[kVe /mml 2 3087 Q1sE At short
circuit CAQRID § 77t Egale] 4718 wlasteick AlEE hot
pressE AMg3sle] 103 B¢ 180 T, 12 tonoA] thek 700 um &
Az AAgslglon, RET ABE] A A o] Ash e
A Auker A5g AR

2er Alge REZAE scanning electron microscope
(Hitachi S—4300) & o]g3je] F28I3ITE A== hot press 180 T,
12 tone 2 7iisolzl AgE THAES A4 A8 A3
Z(liquid nitrogen) #$17]0lA stetsisict. shekel APEE sputter
coater (Hitachi E-1030) el WolA #igoz 9% & SEM&
ARgste] Al S BEsloh

Ba=el fejdol &% (glass transition temperature) ¥ DSC
(differential scanning calorimeter, TA—-2910) & o}&8lo] #4]
gtk 4 AEE BF 450l Wl $a%ia, ol (thermal
history) & A7) &l 200 T7X| 7183 3 587 25E 74
3 5 AlBES 200~20 T7H4) 10 T/ming 52 ¥25t F o
Al 200 T7HA 2L 42 &5 spdsolc) B3 ke AE
& ZAslo] Bal=o) AMgAg Ads)sich. ASTM D-638¢) uf
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Figure 1. Schematic diagram of the PEA system used in the
study.
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Figure 2. Spatial charge accumulation after short circuit in the
75 wt% HIPS/25 wt% TPU without and with PS—co—MAH
blend. (a) O phr, (b) 25 wt% MAH—3phr, (¢c) 32 wt% MAH-3
phr, and (d) 43.5 wt% MAH-3 phr.
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Figure 3. Spatial charge accumulation after short circuit in the
56.5 wt% HIPS/43.5 wt% TPU without and with PS—co—MAH
blend (a) O phr, (b) 25 wt% MAH—3phr, (¢) 32 wt% MAH—-3
phr, and (d) 43.5 wt% MAH—3 phr.

o3 F=d| Figure 22 2%Z 9 75 wi% HIPS/25 wt% TPU/
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Figure 4. SEM images of 75% HIPS/25% TPU blends without
and with compatibilizer. (a) O phr, (b) 25 wt% MAH-3 phr, (c)
32 wt% MAH-3 phr, and (d) 43.5 wt% MAH—3 phr (X 20000).
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A= HIPS/TPU £R1= W] 4829 A3t 42 a7 S &
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25 wt% TPU Ed=o] Figure 4(b),(c),(d)= PS—co-MAH U
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A & B 5 vk 28v Figure 4 (1), (0),(d) &= PS—co-MAH
7h 5 DA S AAAA FER A3 dEks sl 9ok
ABH o7 75 wt% HIPS/25 wt% TPU/PS—co—MAH(MAH :
43.5 wt%) (Figure 4(d))7} PS—co—MAH 7} A] 7} £x] %3t
A RojFE) ARk HIPS/TPUS) &e 23319 56.5 wt%
HIPS/43.5 wt% TPU/PS—co—MAH(MAH : 43.5 wt%) 3 phr
2 U= Hojxohd PS—co-MAHMAH : 435 wt%) 7} 713
F& AHe] ABE Rt Figure 5). ©)2 AHEY A812] Anle)
58 ¥ TPU A1) vfE-AQ] HIPS Alo]e] Ado] v]oigle]
AMZ AF8Ado) T4 23 Figure 4(a)+= AldelA] 345 Apziel
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Figure 5. SEM images of 56.5 wt% HIPS/43.5 wt% TPU
blends without and with compatibilizer. (a) O phr, (b) 25 wt%
MAH-3 phr, (¢) 32 wt% MAH—-3 phr, and (d) 43.5 wt% MAH—

3 phr (X 20000).
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Figure 6. DSC thermograms for 75% PS/25% TPU blends
without and with compatibilizer (3 phr).
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A2 Fe]Ao]2-E (glass transition temperature, Ty = Ho
<=t} Figure 6914 R& vk} 7o 75 wt% HIPS/25 wt%
TPU/PS—co~MAHMAH : 25 wt%)= HIPS, HIPS/TPU,
HIPS/TPU/PS—co—MAH(43.5, 32 wt%) Bt} W& T, et
ok, Atz oz BdlT o] wEA} AAgAdo] Solxd Edlzd
FERR] o7t AR 7 AIE, HIPSS) 75(95.34 ), TPUS
T3(=40 T)°]=% Figure 604 = vlo} 2o] F 1At &3
Txo] A28 77t 7WHIAE As ERIE = Qv AFE o7
PS—co-MAH= 7383t 9] k= 3lom, 75 wt% HIPS/25
wt% TPU 4= 2] PS—co—MAHS MAH $hgo] uje} ARg
Aol Fast Yas njHh

QIAIZIE R} ME. Figure 7 PS—co—MAH Z3)dl] W& 75
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AE-E HAFTY Figure 704 B vk} 2] 75 wi% HIPS/25
wt% TPU/PS—co—MAII 25 wt%+= HIPS, HIPS/TPU, HIPS/
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Figure 7. Tensile strength and elongation for 75% PS/25%
TPU blends without and with compatibilizer (3 phr).

Table 2. ESD Protection Abilities

HIPS/TPU IDP MAH(25 wt%) Surface resistivity Decay Tribo—voltage

(75/25)  (phr) (phr) (ohms/sq.) (s) W)
1 1.5 - Insulative 42 470
2 15 3 3.16x10° 03 60
3 2.0 - 3.08x10" 20 170
4 2.0 3 1.25%10% 0.1 20
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ZAZ3t PS—co-MAHS] 7R Ado] Axaa] A At
o] X Aty & & ik Anpd o7 AAgElA =AM 2] PS—
co—MAH 2] MAH 8ko] 25, 32,5, 43.5 wt%<Ql PS—co—
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vZE & F ik
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2 35
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