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2 of: 2] & 3F R XA H QA oligo( p-phenylene sulfide) (OPS)= dipheny! disulfide®] o] &
AbglE o] 93] EAIEth. Sulfonated oligo( p-phenylene sulfide) (SOPS) =X = OPSE
2% 3 4o %%3:}3}0:] PP on, #E3le 1200cm oM &EA7)o) 4% Fa F
T s SAHRA olmjel ¥4 £ FAEEHUL IR F3:9 o] 2udg
o e 9 ‘?_}%*]{} 11*]71}. vhe 2w 110°C, 281 9N-HS0, 52 Jeygo. =&
sulfona ed poly(phenylene sulfide) (SPPS)E= B0} =& YA FAL 93] SOPSS 14-
diiodobr nzene & ®¥FEA]A LTt o] 59 o] & uwd&HF ghe SOPS7}F 11.0, SPPS7} 6.1 meqg/
gol . datF Aol AW SPPSE ol 2w 83T £E479] R 3 gosxw
TG £ 304 10% FF24L 25 (Taw) = 7150 TH ol 3 WEA oludsA
22X XA 2754 S F7HAZAC o196l F&ol 2F ATl B3t =95t

ABSTRACT: Oligo( p-phenylene sulfide) (OPS) as ion exchanger matrix was synthesized by
cationic oxidative polvmerization of diphenyl disulfide. Sulfonated oligo( p-phenylene sulfide)
(SOPS derivative was prepared by sulfonating OPS with concentrated sulfuric acid, the sul-
fonatiol1 was confirmed by the presence of a high intensity band at 1200 cm™! due to the SOs
H grou in arylene sulfonic acid, and the optimum reactive conditions introducing sulfonic
acid gr up, which was obtained by IR absorbance and ion exchange capacity, indicated to re-
action ime 11h, reaction temp. 110 C, and 9N-H;SQ,. Also Sulfonated poly(phenylene sul-
fide) ((\PPS) was obtained by reacting SOPS with 1,4-diiodobenzene to improve the higher
thermo: tability. These ion exchange capacity were 11.0 meq/g for SOPS and 6.1 meq/g for
SPPS. SPPS improved thermostability was decreased ion exchange capacity and IR
absorbznce of sulfonic acid group but increased T o4 (temp. for 10% weight loss) in TG
analysi:. These results increased the possibility of use as thermostable cationic exchange
resin. It addition, adsorption of various metal ions was discussed.

Keywor:'s: thermostable poly phenylene sulfide sulfonic acid) ion exchanger.
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+X) A AQ! oligo( p-phenylene sulfide) (OPS)
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(sulfonated oligo( p-phenylene sulfide)) (SOPS)
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3lof] s rltadTS FAJAA sulfonated poly
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IR ~HEYE Fdle] FHAFE e en,
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Al 2k Oligo(p-phenylene sulfide)E 4I8}7)
9] AMEE A)eF & diphenyl disulfide= Aldrich
ChemicalAle] A E& olgtE2 A FAs}] ALE3HA
31, 2,3-dichloro-5,6-dicyano-p-benzoquinone (DDQ),
trifluoromethane sulfonic acid, trifluoroacetic an-
hydride, 1,4-diiodobenzene, diphenyl ether 52
Aldrich ChemicalAle] HZ& ZhE AMgF o,
Z18boll  tetrachloroethane, 34}  tetrahydrofuran
(THF), N-methyl-2-pyrrolidone (NMP) & 7]E} A]
o_jt%% E_:L LHZ] O]ZLA]O]:_Q_ A}.Q_a‘—].o:l];].

Oligo( p-phenylene suifide) (OPS)2| g, 162223
Tetrachloroethane 500 mL.ol diphenyl disulfide
21.834g8 T3l S wEA, E® UE
tetrachloroethane 500 mLoll DDQ 22.701 g,

trifluoromethane sulfonic acid 1.5007 g, 1&8]1
trifluoroacetic anhydride 42.006 g& ¥&3}= g
g TS0 2L A7EeiazdA o5& vhEAIFcH
ojuj %_‘-:_ 10 CollA 40412 59+ wRkshEA ¥HEA]
At} Bl 3FEE 5wt% hydrochloric methanol
oll 70115]01 oligomeric product® Agich. wghE,
potassium hydroxide aqueous solution, 18|31 A
¢ B 5oz A¥Eyc. A THFZ 28 &
NMPol| £3813}e] pijetgol AYxgct A3 F o
g2 ofeH AMAstn, HEFPHEQN OPSe 70T
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Fig. 1. Absorbance of CgHsSO:Na in mixture of
C5H5803Na and OPS (A . P1]75/P814 and @ : P1175/
Pgis).

HEM FM. OPSe CHsSO:Na ol & ZellA
CsHsSOsNa $xol wa FT-IR AHEY FBE
= Base Lineioll'® 93t} 73l ch. &3714 Puyg,
P2 1176, 1211 em™9] F5UlE e, a8
2 CeHsSO3Na 359 ul2 IRFFTE TASHHE
Fig. 13} 21, o] HPAHOZEE ZHA 93l &
2 ol 2w BLHFE FHFHAT.

50| E&s. ol2mEFA 0.1gg Feldd
A el Halw o7lo) 0.01M %) &(Cu(l),
Co(II), Mg(Il), Ba(ll))& X} dAF pHY
48 100mLE 718t 7HE E£Eo] FHA 24
Al B9 9% & AN 10 mLE FH3hd o]

E A3g sgo s

E= L kS

IR AHEZ 84, Scheme 137} o] A5 OPS,
SOPS % SPPS9] 7&& Fig. 298] IR AHEF)
o3 SRISKIT Fig. 2(a)4 B vjsk 2ol &
9o} disulfide bondE X33E= OPSE 8603}
880 cm ol A Fulo) a7} EAREHA] ¢dal, 480 cm™!
F4alol 3= disulfide bondE Yehi®, 1011~
1092 cm™ 99 9] Fsaloja = sulfoxide &= sul-
fone 72E TFPsA &S UEl= A S22 &
o} A% OPSY 728 I + U228 w3t &
EA717} SUHA ekgt7) whgell 1140~1280 ecm™?
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Scheme 1. Synthetic process of sulfonated poly(phenylene sulfide).
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Table 1. Ion Exc iange Capacity and Absorbance of Time Optimum Condition on Sulfonation of OPS

Reaction tirie(h) 0.5 1 2 4 7 11 20
Capacity (m x9/g) 73 8.0 8.2 8.5 8.7 9.4 9.4
Absorbance(P1; o 1 SO3H) | 0.08327 0.09126 0.09354 0.09696 0.09924 0.1072 0.1071
Table 2. Ion Exciange Capacity and Absorbance of Temp. Optimum Condition on Sulfonation of OPS
Reaction ten p.(C) 30 50 70 90 110 130 150
Capacity (m q/g) 75 9.5 9.5 9.9 105 103 10.2
Absorbance(P1; o 1 SO3H) | 0.08556 0.1084 0.1085 0.1129 0.1198 0.1175 0.1164
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Fig. 2. IR specti am of synthetic polymer :
(b) SOPS, and ( :) SPPS.
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Table 3. Ion Ex hange Capacity and Absorbance of
Conc. Optimum ( ondition on Sulfonation of OPS

Reaction
time(h) ! 3 S 7 s
Capacity | 2o | g0 | 82 | 89 | 108
e . ! ) .
Absorbance | o0oe 0 09126(0.09354] 0.1015 | 0.1232
(Py200 : SO3H) U . ’ )

T8 oleTBL AR A NET AT 2T US
5 @zz} ith SPPS9| ol & e kol

Fo| #2078 #M2& 19963 3¥Y

Table 4. lon Exchange Capacity of SOPS and SPPS

Absorbance Capacity | Capacity
Sample by by
i Pyo00,/ |Absorbance| titration
Plago1 Paig 1200.1
Pgs |(meq/g) | (meq/g)
SOPS ]0.1481 |0.02590| 5.72 10.5 11.0
SPPS |0.007596/ 0.02179 | 3.49 5.8 6.1

Table 5. Adsorption of SOPS and SPPS for Metal
Ions through Chelate Titration

Motals SOPS SPPS
(mmol/g) {mmol/g)

Cu 8.915 8.775

Co 8.965 8.755

Mg 8.775 8.58

Ba 9.246 8.953
SOPSHEC} &2 & Zte A2 Tabledola B
Hle} go] £E4719 IR §3% (1200 em™) 7}
0.14810l14 0.076002 7ZtAsH. ol &AW
¢ Q4 w7 7y 25 FFPGoE stwAdtel

PAE) £ 74
o

24:0|2 &EHs. Table 5= SOPSS} SPPSY]
&0l FAFE YeldTh FHo| 2 FEFL ¢
Aoz APt 255, 012‘3}7501 255 A Y
Blus, AElge ZluA el ue} o= HEth
Table 55 WA Z o5 & UXgx QUrt. Ba>
Cu>Co (&= Co>Cu)>Mg £22 VeI =
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FAE FABER Jta A=rt 3A 7] Wi
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Table 6. The Ten peratures for 10% Weight Loss (T 04)

Sample: T Temp.(C)
OPS ' 425
SOPS 333
SPPS 368

TG £4. Tatle 6& TG 4 A0z I L
=71X7] SPPS:} SOPSETH g28e=r Z7)3)
ft}. SOPSE <k 250 ¢, SPPS: ¢k 310 ColA]
Hz @37} <lojidon, 550 ColAE SOPS=
27)%%9) 689, SPPSE 27|5%9] 71%E
252 glch. SIPS7F SOPSEL =2 Eies
2= AL 4ax Ay 53S9 43S B3 24
BE Z7I8 2R FTle] ©E £EAV|Y '
3 kgl o3 tuAFe] FAHRAY] HEQA A
2 Aggot.

lo fy of n 40

2 £
OPSE 4% ¥, £E3st9 SOPSE T4
S u, £EA)] E?J HH{xPE TPska, A

z2Pdoz SOPSs} SPPSE gAsle AAA IR &
Bxe] A it o] 2mLFTE LolHsk
3, oleudss, IRFEE, I Fi5, 2
TG 24 27 d& 22L& 037 Zoh

1. 349 diulfide bondE EFt= OPSY
FT-IR 28 EY 24 Ayl 86037} 880 cmlojr] &
Fo) 37} ¢l1, 1011~1092 cm 'l A12) F43 0]
AL sulfoxide ':= sulfone #+Z& ¥§3IA &S
< uehl®, 1:3 disulfide bondE YEhLJ=
480 cm o AQ] FTelm TOZ u|Ro| Hol 4
3 OPS7} §4= A+& IS

2. SOPS9] FI1-IR 2~"EY 24 A3} 1200 cm™
A2 £ZA7)e 9% Uy O=S=0 stretching
9] Fo]agt 621 cmA|Ae) S-O stretchingol
A3 F4uola 02 Hol #EAWTE EYEHAUS
£ At

3. OPSe) 8k A7 11A]7L, W25 = 110 C,
8)3 9N-H,S0 o2 ¢Z331 e v o] 2ug&
#3 FT-IR 29 EY 4 A3 &7 & &
HzAY S gsir .
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4. SOPS¢} SPPS9] oj2mgtgs;r &% Ax
SOPS+ 11.0 meg/g, SPPS& 6.1 meg/gol® o]
#e IREFEY FEdo] 23t o) 2mdHgekzia
Hlgh e 232 Elslyich

5. TG ¥4 A3} SOPS+ 333 ¢, SPPSE= 368 C
o TawmeE Ze EHo2 AT 2444 golen
gAY g sk, SPPS7F Bod 52 Thow
g Ze AL B Ex9) U8 £E4)9) B
719] F4A7E BeEF ghgol 93] rludge] 3
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