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Abstract: Polyaniline Emeraldine salt (PANI~salt) prepared by the common chemical oxidative poly~
merization caused the corrosion of the metallic injection mold by protonic acid such as HCl which used as
a dopant. PANI—sait, polyaniline doped with dodecylbenzenesulfonic acid (DBSA}, was obtained by the
ermulsion polymerization in nonpolar organic solvent, toluene. In this study DBSA was used as a dopant
along with a surfactant. PANI—salt and high impact polystyrene (HIPS) have a good solubility in toluene.
Blends with different ratic of PANI and HIPS were prepared through a solution—cast blending. The
structure of PANI—salt was characterized by FT—IR and UV—Vis. The morphology, thermal, and electrical
properties for PANI-HIPS blends were investigated. Injection molded under 103 C, 120 psi, PANI—
HIPS showed the highest electrical conductivity (602X 107 S/em) after blending PANI (50 mL) and
HIPS (1 g).

Keywords: injection molding, polyaniline~HIPS blend, solution—cast blending, emulsion polymerization,
conducting polymer.
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Al Aniline monomer (Duksan pure chemical, 99%), HIPS
resin(ZFZA-5-818F HI425E), DBSA (Duksan pure chemical),
APS (ammonium persulfate, Duksan pure chemical), toluene
(Duksan pure chemical), monoethylene glycol(Duksan pure
chemical), ¥ ZnO{Aldrich chemical company, Inc) 52 A
glo] A3l
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32
£

£E 8 =9E7R AMEAAR DBSA 49.7 g2 toluene
400 mL} HoO 400 mlell 12 0 Cold wnt & £3589 aniline
monomer 9.8 mLE H71¥ $, APS 94 g8 Ho0 20 mL2 £
3 gUS W3] Aslshe] wNkE O TollA 1547 @ikt &
FES HEZuef Fo Aeolr] 124 ] F 13} Bajght
&%k 300 mL ethylene glycol2 A& ¥ 23F Bejsle] B4Eo)
AAE AEIQ] PANI-salt/toluene- ol 2444 ZnO 1 g& 27}
e RS S ) £ =

Solution—-cast =& PANI—salt/toluene®] HIPSZ #7}slo] &
£ PANI-HIPS E9I= gollollx] 82l tolueneg A|718lo] A}
8 Y485 At 1 g2 HIPSE 70 % 8lo] PANI-salt/toluene
72} 20, 50, 75, 100, 125, 150 mLA E8a13ich

3. YA€ PANI-salt9] Atsh 4el9} dopingoi®, 7% gols
ko] UV/Vis. absorption spectrometer (SCINCO, $—3100),
FT-IR spectrometer MIDAC, M2000) € ARg3l3th PANI-
salt/toluene ¥} HIPS 2] H&of] mhe Bl=o] ek B3l )
3 SEM{JSM 5600)2 AR31g1om, PANI-HIPS AEES TGA
(NETZSCH, STA 409 2 &% 99 30~600 C, 245 10 ¢/
min® AF-43}5ct

AFEE-2 2—point probe method?! DC power supply (ED,
ED-330)& <43k 99 3 point(P1, P2, P3) & A=isled A
FHO/sa)S 58T F FAAE ARBISIL olu (sq x thickness
(em)=Q - cm O|BE A7AEE o(S/em) =1/(Q - cm) o}tk

EelM, A334 A3z, 2009d

o
nes

Ao Y EE

DBSA¥ =40} £ sulfonic acid B)F4%) 7} alkyl chaind %
Al 7B Q= o)) wiiitel S840 H08 visA) /7140
tolueneo]] ¥5 £3E <= it}

PANI-salt®] #3} 532 toluene®l] HoO, aniline monomer,
DBSAE 718 S19 H09 71802 Aol DBSA7} 545
o] H:0 At 7918 SR A] emulsione] AdHT) ofw) Hrig
AR APSE f718+el 54 &= AE diEe] emulsiontiy-<]
H0 Aol 80202 EAeHA =3, HoO d=keh f718009] A
AfolelA] aniline 2] Ak3}9} DBSAS] doping®| ©)%01x|wA] PANI-
salt toluene 0= o} BoPh T3 F emulsion?] B3E 91
o S dolhA] 97 wiie] ethylene glycol& 471513 73A)
2 emulsiong Fslol? 4% PANI-salt/toluenes Eelaiul
t}, Figure 1-& PANI-salt®} §-3F 23 23o|ck

Figure 2= PANI—salt®] #2712, AAPd0], =3/ deiE glst
7] 18t UV-Vis. spectrum 57 23|t} Benzenoid ring?
77 transition®] 71Q1€ 350 nmell 5438 & =19} polaron band
transition®] €18+ 430 nme} 730 nmol) 248 & EA4%el w37}
Uekdr). o] 9352 Emeraldine base$} Bl@30] red shift 5%
007 THE DBSAY ~SO3H group¥ 138 phenyl ring?] <+
AR} Alole] siAkel7t ofel=HA] conjugation length?| #8
ol

QNHZ + (NH4)28208 + DBSA (H*M™R)

nonpolar organic solvent
H:0

12

Organic soluble emeraldine salt

Figure 1. PANI-salt emulsion polymerization.
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Figure 2. UV—Vis. absorption spectrum of PANI—salt.
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Figure 3. FT—1IR spectrum of PANI—salt.
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Figure 4. SEM of PANI(mL) —HIPS(g) blends: (a) PANI(10) —HIPS(1); (b) PANI(40)—HIPS(1); (¢) PANI(50) —HIPS(1); (d) PANI

(100 %).
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Figure 5. TGA thermogram of PANI(50 mL) —HIPS(1 g) blend.

Table 1. Electrical Conductivity of PANI(50 mL)-HIPS(1 g) Blend

Temp.(T) Samples Conductivity
—Pressure (psi) P (x 107° S/cm)
P1 2.11
P2 2.79
103—-100 PH-1
P3 3.91
Avg. 2.94
P1 6.38
P2 7.28
103-120 PH-2
P3 4.39
Avg. 6.02
P1 2.75
P2 2.33
120-100 PH~
3 P3 2.17
Avg. 2.42
2) 73 SEo = v=A {57189 toluenedl] £81E PANI—salt
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