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ABSTRACT: Distribution coefficient (K;) of metal ions and ion binding ability of alkali
metal (Li, Na, K} picrates on sulfonated oligo (p-phenylene sulfide) (SOPS) ion exchanger was
studied. Distribution coefficient (Kj) increased in the order Li(I)<Na (I)<K(I) for alkali
metal, Mg <II)<Ca(O)<Sr(II)<Ba(I) for alkali earth metal, Zn(I)<Cu(O)<Cd(m)
for transition metal Binding constant (X) increased for strong polarity of solvent, low reac-

tion temperature and increased atom number. In the bonding reaction of SOPS with the
metal of alkali picrate, enthalpy (4 H) and entropy (4.S) were -0.814 ~-1.304 kcal/mol and
12.468~14.207 cal/K- mol respectively. It was spontaneous reaction due to the negative value

of Gibbs's free energy.

Keywords: thermostable ion exchanger, sulfonated oligo (p-phenylene sulfide), metal ions bind-
ing constant, distribution coefficient.

M B

Lo ARE FEoled] Fi 2 Hos 32 o
S @A 7L gro] o] g5o] ghon, HLoe 1
SR HA =] st 9l

ABA el ol LmBgA s HATEA

[e3
(=)

T

rir

Z2lM A21¥ A2z 19973 3¢

Ly
a

A B 242 sto], Az

. BHIEAE B2

4718

S o
2
-]

>

o oleng

ot 4y o
X,

98

317



Kraus $&%° Ak}

]
go) Fo|H $IALES EZAHAR, Frites}!
Strellowt=® @Ab-ollE EFEHo e FFAsF
5 248900, Pretrzyk=® oJe} 7h4 Eggojol
Elo Ao} eduEs =0l Lolox] o 714 &
ol 29 RIAGFE Yol LA T FHATH

221 Blasius,”® Frere® 5-& 182} Al =8}
Msﬂ B e 2R ol LW AHEI
ol e olemBAE AMgIA, U7
2 ';l PRETS IeTE g—afﬂ ok Qes,
Ki o101 ¥ opztzete HE
o] ol2udAE fé“éﬁ}oﬂ %_‘Z}El 9 A ERS

Féol e

Holg&ol2Ed

d3tel s

"y

|

¢

4

=
=

ATt

o F&ol
Harvath 521218 5203
F&o0)29 & m7hE&e By, Cole
TEol o] FAd YoM 2= oTAd
zA}atg e, Viacl 52" oo ’biﬂ‘%ﬂ ¥
o RS AR v Aok TG Aol
FAE o83 Foolesl welo] YolM 2
Gibbs AHfeltizlte] A 2 dejataal
2 2Ast] §4 AFA R WAES A
sl Q177 s AW I 9o}, ol 7t
AAF WFIEE BAsA ok Ty ol
Be ATdE S8 o] LHAFAE ol 4T B

SR ACELE LR
2 7} gior. 18mz SOPS
PCRE-L

L
ro
lo,
I
B
é

EALE

ra

Sh

o
Bl
o
o
o]
oo
e

2

ox
18
1%
T
rO
ox
g ol
i
A
mlm
m&
[o3
o
FI
1_
sy
ol
ﬂ

2
>~

Ar 2 £
e

9

oy

o R

Ol
It

ol ee] REAFI) BT olewre] &

ko, tetrahydrofuran (THF)#} di-
oxane WollA ¢z FIYolE HE o] &% &2
ga5g ol (L, Na, K)#e] 23448 £3%
oz Feia, A Gk v
dEle $ie] 537, o] 2k Wi 4
o}E Soll B3t dof BTt

i o o e 4 o

BT
w
9,
g

o,

(o3

T

%l o

o2

=z
<

318

x| 2. Picrate saltZ A Zsl7] Ys AL A}
2 Li,COs NayCO; K,CO3& Junsei ChemicalAb
o] EgA ke ol&sl¥ i, picric acidE G2
BDHALS S@Aleke iz AHgslddeh.

B - I P ] 4 tetrachloroethane,
THF, dioxane, d&& 5 718} Al%EE 57 WA
QFAIke AHgEAT

HoAg £807 SOPS4A| 0.1gs& ks,
100 mLEo] Zeldidadel] @i, orjd e,
R EFE 2 doladge 00IM d3E8Y
2mLE 7}slgch. 13 o of7)e] 10°6~102Me]
Belel ol A% e we) Guge 98 mLE 7}
3 og, 3% B EB Fol WY 22 @
%, 45eas s AMFERAA THERMO
JARRALL ASH Co.(US.A)¢
HIEFTJE 80008 ARg-3te] 7} %S%i-é—g] TFE
AR ESA MY REATE
2 ZHs. B¥AFE v 2
At

1A
D"Jﬂ_v

4
mlo
>
o
SQ'_‘
2
4
ol

— (Cﬁ _ Ceq) X Vsoln
Co X M,

4>
I
_1
o
49

M9—} Vs 47 ©
o) <mL)°lE}.
Alkali Picrate®| H®|Z.%"™ Li,CO; Na,CO; @
K,COz9 ugde] S4dE9] odler&8dd] 217} pic-
ric acide] of|eh28AS HrlstHA wytstE ). o
2 F3A7 & FES dde &
225 AZA3Y gA AA3dch. e 244
7t Bt F3dx (60mmHg, 80 T)ted 4 Cof J

crude picrate

Eejo gl ¢
CE 4R ?& Ztzh e v=a

of

#olE 20 mL stock solutiong 23 HEd) m=gg
w7ix] wubstE . &) Fo] SOPS o] 2w gl

2% dae dadels 3 P Lt wo} 3

L=1

Polymer{(Korea) Vol. 21, No. 2, March 1997



SOPS o] 2 m &) o}

2.5 :
A’Al .
oL
A ® Na
244 . AK
LIRS
A
. .
2.3 AN
- -
5 - .
3 2.2 .
2.14
2.0

-6 -4
H:0 Log HCl

Figure 1. Plot of log K; for alkali metal ions vs. H,O
and concentration of HCI on SOPS ion exchanger.
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Figure 2. Plot of log K, for alkali earth metal
ions vs. H,O and concentration of HCl on SOPS ion ex-
changer.
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Figure 3. Plot of log K, for transition metal ions
vs. HyO and concentration of HCI on SOPS ion ex-
changer.
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Figure 4. Plot of log K4 vs. metal ion diameter.
Ion exchanger: SOPS; solvent: H,O; temp.: 25 C.
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Scheme 1. Preparation of picrate salt.
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Figure 5. Binding of alkali picrates to SOPS in (a)

THF and (b) dioxane at 25 C.
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Figure 6. Binding of Li-picrates to SOPS in (a) THF

and (b) dioxane.
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Figure 8. Binding of K-picrates to SOPS in (a) THF
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Table 1. Binding Constants, Kj, of Alkali Picrates
to SOPS Ion Exchanger in THF and Dioxane

temp K,x107% M
c) ’ Li(T) Na(I) K({D)
THF dioxane THF dioxane THF dioxane
10 7687 2842 12909 5773 15537 7.134
20 5497 2440 8189 4218 10.031 5.414
30 4021 1875 6.443 3469 8768 4191
40 3225 1686 5415 2711 6640 3508
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Figure9. LnK, vs. T plots for reaction of SOPS
with alkali picrates in (a) THF and (b) dioxane.
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changer in THF and Dioxane
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