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Fabrication of Perchlorate lon Selective PVC Membrane Electrode

POIM' ot E” Zorp™
(in-Sung Woo, Hyung-Hwan An, An-Soo Kang)

Abstract

The PVC membrane electrode for measuring perchlorate ion was developed by incorporating various
quaternary ammonium sallts. The effect of chemical structure, the content of active material, the kind
of plasticizers, and the membrane thickness on the electrode characteristics such as the linear response
range and Nernstian slope of the electrode were studied.

It was obtained that the effect of the chemical structure of an active material on the electrode
characteristics was improved with increasing the alkyl chain length of the quarternary ammonium salts
in the ascending order of Aliquat 336P, TOAP, TDAP, and TDDAP. The optimum membrane
composition was 9.00wt% of TDDAP, 30.3wt% of PVC, and 60.6wt% of plasticizer(DBP). And the
optimum membrane thickness was 0.45mm at this composition. Under the above condition, the linear
response range was 10%~ 1.2 x 10°M, and the detection limit was 51 X 10'M with the Nernstian
slope of 57mV/decade of activity of perchlorate ion. The electrode potential was stable within the pH
range from 4 to 11. The selectivity coefficient was as shown below :

SCN™>I">NOs >Br >ClO; >F >Cl >80,

Key Words(Z220]) : lon-Selective Electrode( Ol 2M&l X3) Membrane potential(2}H %), Selectivity
Coefficient{ ME{AH % )

LM E Feadt olge Wi ZuAel 2 AR
‘ ol HRWHEL FFEAY, WAAEEYAFS

JedEy WIe TEAE ojeol2E FoA &AM L AAA Aol Yoy YA HFE
2ATA e 5F oledw MuHez wg U BANEA 5 WLy EAseNE Bd
¥ 4 91 NEE oF EE W AVR @] AAY AAR FAR AL ek e 5 &
dgd AFE AW FFNz) HEAA o2 AW Y. WA FAF FALA o2 FE
YEEE A9%E Yed 4 glo} wHolee & & A 23¥ £ = WAL PYe U o
Al BHoLY FEE A&HoT F3Y & L4YH nEAY Ao asA Hyen o

h

—_

glon, EY ZeAze]l W B9 Pl A gE 477 A= 9o, gy o A9y

AZe) B AFE Gao 5700 47 4EFEIS 7
s A9 QYT dAEs $832 AHgstd Frjolen #rlolee AEA
(AARS W7 =8 177, Fax: 032-770-8401 F M2 AHg7bs pH HHo) dstel ATHRL,
D e Civatta $°& 43 @=E9Y  methyllridecyl)
fEx ‘E'Z]‘-IH?:Y]’JT’_ 5}5_}‘%15_—],&‘_0 . ammonium perchlorate& ZSERAEZ AFIRn
19979 129 302 A%, 19984 39 139 AArgE Sharp §°"& W84 LAEE FEEIZ o

diamin %9} azaviolence F& °|&3td d7dgLe

298



U dY saEsish AR A7 gicky 2
E39d. 71ed d7zE 230 TOMAS 24
NA 47 Hirod) d7%7t 93, HELAIo

#3 IdTE2E Aliquat 33658 Ze¢ERAE HBEA
of PVC} #A¢EAL HEF James V9 AF

o FeAdd dEA FAZ AEF Sumki 509
AT o] Yoy AFAA BLEA, saA, &
F 49 5 52 FEHez A7, HEY AF
=

B aFos 3gai olee v AgE:
et ge) W5F AT FY2A o2y FEE
=A37)98te BP2A o] 2HANATE A Fs)
AP APe BFLEAZ AT EEEH
Bgase] BEAES PVCH BAANA BEERe
25, 7taAS 7, FLERY B 2 9 T
of 2 H¥ ¢9¥9), Nernst”| 27}, 24715 pH
e, o4 Wl U NHAE L FHAH
o2 HF PEsY o2Hd Mol £4¥ Y

&4k o] 2" ASE Axstna s

2. dEdE A 2 Uy
2- 1. dEA=
2-1-1, AleF
FEEARE Jo|2uTBAYL AF dEFY

tricarprylymethylammonium chloride (Aliquat336),
tetradodecylammonium (TDDAP),
tetraoctylammonium bromide (TOA), teradecy-
lammonium bromide (TDA)E Ab&3tgz, &z

perchlorate

% AAAZA PVC(polyvinyl chloride n=1100
Junsei)E, 7l4&AlE  dioctylphthalate (DOP)<};
dibutylphthalate(DBP) ¥ diethylphthalate(DEP)&

Arg3tEtt, PVCe  blendingo]l AH8® £dls
tetrahydrofuran(THF)o] €111, &o]2 m&A e 23
o] Alg¥ &ulE 1-decanolo] ATk AlYe RF E
7 AAFES AASY AL EE YR
T 99.9% ©]d<] NaClOs At&-8 Ao

B4 o3 pH7F AFRFd] "lxe
Al 2&FE ALSsETh FHAAbo]
He AFAH{7NM HEE NaClOs &
Fsted 01IM NaClos 2 Azg F 10°
M7A 25T F4sgda, pHRELS &4, A
9 Zz BE gE8908 01 M NaClos 54
¢ 2AY g g2ggoz 10°MAA FHad
ANEE ZA QT

=
~
T

=

=

29

A7 AR AR =¥ Volll, Nod, April 1992%.

2-1-2. M43 A2 EY-BgaMol29 o3
o M=

Sole ALY ANAEe] 9327 BEYom
2 Hgaa oj2AdAy AZE A=A AsME
FAhatel 2oz X F3Aop gt} Aliquat 336P2]
7% Aliquat 336 0.30g2 50ml®] 1-decanol o} &
& A2 F 0.1IM NaClOs& % 50mlE 250min)o)#
o Wi 1A% AE AHantr|2 g o) &
#-g 308 RS &3 AIANA H71434)
1-decanol §H(A &Y &Z)% LFEY F&4F
o2 FEYUE 3 UL FEASS BY o) 2
< WY& 7-8% wHESle] #HPhAe| & @A
At}

oA Fob e FLolLE AAEI] 9
B 2&%F ZFFE 3 43 AW L 4500rpm
AN HARHZIZ B o} Ue FLhol2E A
Adtgeh 99 2ZL 7, 88 wrEFE TS Fop ¢}
v FEE AAsrl A8k 25°C o JFAR7)
M 24Xt A= o Aliquat 336 - Perchlorate(P)
AgAE AUk oldel TOA, TDA, =z
TDDAS A&2 01 M NaClOs& ALgsld 22
oz X3yt

ol g3l e WHoz gdoji FgAat oj2AF
Ao FEL o PAE B9 A@PHe EAz F
iyt &, Aliquat 3362 Aliquat 336P, TOAE
TOAP, TDA: TDAP ¥ TDDAY TDDAPZ 3
4 3h o},

2-1-3. Se24t ol2 M9 Y PVCHe| AE

whe) z43 Folo] Wel THF 20mig ¥ 0|7 o)
¥m NS mwseA PVCYA 10ge Z34
gol s gaA F AL Fol WA
Qo olLABA 006 ~10 g& «HUT Y1
0~4087 mtsted AS £RY 4 Ax 49
& QT o s fAW 9 KAYWNA
30mm, ¥o| mm)el B FAE m sl
o oBAE Ywe 2712 29 54 AE
3 sdBez 59 ¥ 3 239 2 AN
o4 AZAA %& Azgch o % 2 ring
oA ZH2YA del W B AYNE o8 @
AR wgez ne FAE A8 B2 % T
g A

H o

pu—
= =X
i A

a2

2-1-4. JHLM o] SHAYM MIJ o] Hx
AFE8L Axg PVCHE AHAQE FZviz A9
Fig. 13 & PVC #(He°] 130mm, 73 7mm%



o

7 35mm)el ERE) HAA(15% PVC-THF
Sz HAY b o= Fx AZANL F o]
PVCHY 713AE & oAl PVCHe| H&ste &9
o] NA FEZ FHT}E )AL 1, 29 AE AL
A AR F 0.IM NaClOs £H¢ 2 ol &7t
£th 999 PVC AFE Yy F£9L s4¢ ot
£ Fig. 13} o] B AMFoM Azd &-dze 4
FE HY 2F AA FAERAL o)2HYy HFE

Az st

2 -2 MEEH

Aagde 8559 AAXNE &Hs7) A 9
A TAL dubx 9AR 9} R XEHTO
T4 =n Zulxe YAAE o] 2 HA %]
2 % PS5 Ed(internal solution)T AlEEL£9Y
(sample solution) B Ag/AgCld=9 &3 F
9] solid contact Alolel A WA st £% 843 Tdl
A3 JR BF A5499 ez Jehd 5 ioh

71% A Z(reference electrode)& Saturated
Calomel Electrode (S. C. E) & Algs8lgt. A9
2He A Y2 Al (Kikushi Co., DME1400)E o] & W&
AFe Ag/AgClA e 43, calomeldFof 52

AA3 Y recorder® dddd =AstQ).

2 - 3. Mgy

2-3-1. H3M%e =4

Azg B2 ol2Mdgyd ATE A5 A
# A A% 0.1M NaClOs&dd H71 5
ZRHAA F 208 AE FHFN B2 oS
298 Hol W F 25 £ 0.1TCoA FHgaa ¥
89107 ~10"M NaClOoFE M) 27t 2o ¥
E 2 agkEdA AdE 4G A549
2 A BEFL£Y S0mld  AHAA(liquid
junction potentia)E& YA stA FRE7] st Al
g28&d9 Fxd um o2PFE  ZH A (onic
strength adjustor) 2 2M (NH):SO.&4E& 04 ~
06ml A7ME ohg AAXRE AL, 2ELY
& vlF ol &4 dole FFHFFE 3, 438 Aol U
A,

2-3-2 MaASe &%

AYAFE Adeleel FESE £89 o 5§
Bolee) W2 A5 vehis ALEA 49AS
F4e 247l 1R LASRER o) e4E
ZAEE 1Y TFEAW@APH ol LFEW)
o Qom B AFAME HEY 3BT Yol

A5 2
AdA PVCHAS —-$Q14, 438, AT

4 de EFLAEL olfEHAt 00M 9 9
ol £AqE ZAT thg o] EHoF Fo] jg
$EE o2 ZEAE AHAJEY 107~107 M
A ZAY F ASIAAE 3 Je) 93
o Axstg oy, ’

Ki'j= d,'/[l,‘

A714 aE FolR(FFaelL) 19 BFEAF
o]l gy WiolE ;9o FFEAFoIT

]

(2]

;;l}l 43453 3 1

Fig.1. Schematic diagram of a membrane electrode
measuring circuit and cell assembly.
1). Ion~selective membrane

2). Internal solution

3). Sample solution

4). Inner reference half cell

5). Reference half cell

6). Reference electrode

7). Diaphragm

8). Salt bridge

9). Potentiometer

10). Magnetic bar

11). Const. Temp. water bath
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pClO4 : -log[ClO4]

N
Ws

: Nernstian slope at 25°C, mV/decade

© weight percent of active site, wt%
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