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CA(V T 22 VKA TZ 4 )T NVH Y 3wt%,
NPOE55wt% R U PVC42wt% 2 S LEAY (361
mg) ZTHEMS %, THF 5 ml IKEBEBI &4 T %
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Fig. 1 Diagram of the electrodes

(a) PVC sensing membrane electrode; (b)
membrane-coated carbon rod electrode. 1:
glass; 2: Ag/AgCl; 3: inner solution; 4: PVC
tubing; 5:sensing membrane; 6: drawing
holder; 7: carbon rod; 8 : parafilm

ALT PVC BERIEMRE Uz, BEOBEEIZN 0.2 mm
THH. COEDOAIN%E 10 3 moldm > ODBEMNEA £
VAR ESUIREOERIC 24 BRIRE L TERENICHRIESE
ZEK S €, BROEA 4 vBERWERE U

—75, [E UMM O THF AR IR FZEO—H 10
mm % 5~6 [{E L B ERT 5 HEICL0, B
BREBREREZZRIEL L (Fig. 1(b)}. JOEEEREE
b PVC BEEVERE AR, HHOBRA A+ ¥ 2ETHE
IRIZ 24 BSRIBE L CEMNOBEHER BB, A+~
BRMERSE U7,
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BDPPB ®ZhZh% PVC EHICEAFEL/2HDIZD
T, BERICHEILER (1) Ok E2ER S &7 PVC KR
EESIEL, Z0EMMA A VIBEREZRE U7z,
BB X, Ag-AgCl/107 % mol dm ™ CuCl,/ &I/
Bl # /1 mol dm ™2 LiOAc/4 mol dm™? KCI, Hg,Cly
DB LV BREORE 4 R HIEF MUY LKE
BIZOVWTCIHER-BMOBRAEKD, MBRZIEKL
2. ZOKR%Z Fig. 2 IIRY.

X» 5555 & 52, BDPPB XU BDPPM % FH
RGBT, A A4 v I B EAG A E R Ak
<, BNEEMNRIFTRP 1. ThiEIh s ORI
FEHLSA(IL) & OB O BEKTE R T TS b5
ThhTtwaunwkyEEz 505, X BDPPB & PVC
EPUZ I RER I a1, —fRICE, n=2,3 D
BDPPE }. ' BDPPP % SUCRUCHEDHEN, B FD
FENOBEREENS &<, MRAA A& &< T4 v PUTEE
EHERENT VD EEZ HND ILOIGE#HE, BNL
EMES EOBEBIEPRIFTH T2, XNIHEB ALY
Z F O AHRITEY 55 mV/decade TH VD, BRHET

E/mV (arb. units)

—log aci™

Fig. 2 Calibration graph of chloride ion selective
electrode using copper(II) complex
1: BDPPM; 2: BDPPE; 3: BDPPP and 4:

BDPPB. The intercept at —logag-=0 are
29, 30, 31 and 46 mV respectively.
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Fig. 3 Effective pH range for chloride ion

Electrode construction is as follows: 2,
BDPPE; 3, BDPPP.
RiIZVWI NS 1.3X10 > moldm ™2 TH 12, f->TLL

#ix, #E n=2,3 ORNFE2HWTZORERME % H
RHZEIZUT.

%3 pH OE T, 10 °moldm™® OIR{ILY A +
VIRRIZDNT pH % HySO, KU NaOH %AW TH
BUTHE L. OB, Fig. 3 IKRT &I pH
3.7~9.0 O TRELBMEZR LU, BERTTVAY
MR TEMBETFTLTVEDIE, #hEh S0, RO
OH™ DEAXFVICLHEELEZZ NS, LERKHE
i, BB AL VEBELZ 1072 525 10 2moldm ™3
W2, X 10725 107 'moldm 2 IEABICELIHT
BIFEL2HS, ZhZ2h 5 RO | BTRELBMNICE
L, BOTROVEEZRUL.

3+2 BLYM A RRUBEICHTIHEILD
-7 4

BHRAPICHTFT 58 Mw@@@twtn VAW D pH
Wi ORIz BID, HEEERD VXY v BEEHK
ZHAWT pH % 6 UTICFAR L THFA 4 v OREL
AT TS DR ZHNTHIEEYA 4 v OBRE
BMIIZFEALHEBEINBZWI EEZBEELT 10 EOE
A4 VRBIZOVWTREBRREIC &0 BFRFEEZEHL
2. Fig. 4 IZHTFA & VITH S 5 BIFUSB O EE 2 7R

HEREAA Y iZTXTH MY T alEé L, BUkEE
A4V T 107, ZOMOEA 4 Y Tk 107 Xk

Fig. 4 Selectivity factors, Kgﬁtx for chloride ion
selective electrode based on copper(II) com-
plex (columns 1 and 2), determined by the
mixed solution method and (columns 3 and
4) on an organic ammonium salt and organ-
ic tin compound both determined by the
separated solution method"'®

MTDDACI : methyltridodecylammonium chlo-
ride; TOTCI : trioctyltin chloride; DBP : dibu-
tyl phthalate; DMSCN : (R,R)-2,3-dimethoxy-
succinic acid bis(1-butylpentyl) ester

1075 mol dm ™3 IAIKIZ DO WTHRE L 72,

BIRE, logKBix DEIZ 6 25 —3 ORI

0, EFEA AV XT L, Q10,7 >SCN” > >
NO;~ > Br~ >(Cl7) > HCO;  =OAc¢™ > SO,.2 =
H,PO,” >F~ DIRIZHZEMKET L. BDPPE, BDPPP
DV NOERATF % AV T BRI OFEF IR s
ERL, REZBETHOLNEV., XN 5DOFEHIE
MOk 7 v = 252 RO B A + v BBROIERF &
FERUCEmTH A5, L L, HCO; , OAc,
SO, F~ 2 EDBKMEREA 4 v OE X BDPPE K&
U BDPPP ZH WA AR A + v EMDIBE, FOKT V€
ZOLER A - FIVF ) VY —RIDIEL MY T
WAZZ N IZBBRICEANTHEB DLV OPHEETH
B, INREBE L W) FHEEROHEA + v 74
F Y BOEERT v E= LEONEA 4 v EHEAL F
v EDTHBRISITN 3 2 RIGHE R LAKEEDZEHH
RLTVEDEEZHNBHHY £5 TIEE,
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Wh 19 1°C THI L7z, ZO#ERIE Fig. 5 IKRT &
HITERA A v ONELE D EHEBEICE O 5 ERE AT
BDPPE D#E [L] ) DEXHEE DMIC HE 2 DE
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_ [Cu®"Ly(CIO; ™ )s] (o
* [Cu2+] (L] %o) {0104*]2
THEINDE. 22T (o) WHEBHEERYT. XK (3)K
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Fig. 5 Distribution ratio (log D) of copper(II) ion
vs. BDPPE concentration (log[L],y) in 1,2-

dichloroethane phase at 1941°C
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K=D/[Ll},[Cl0,7]* (5)

H(5)XMHAOXEZ 3R (6)TEINS.
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FROLEA A IR (2 ) SIC L 0mBahs &35
&, ClO, WE—EDHE, log D 5t log[Ll ) P D
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Ko 13946 TH 5.
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RUE{tH 1 4 2RIV EE

B A A v BREBBICST 2854 4V ORI
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4 vid PVC REBEMR TIENERR, WERERICH T 5E
JEPSRETH U OB ROAEMETH B 1w, PIEHK
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&t PVC B2 RBRBICHBULERZEIEL, Ih
% 1X10 3 moldm™ @ Cu(ClO,),, Cu(NO;), B
CuCl, BRI 24 BHIRE LU BN A 4+ ViEREE
fr& U7z, Fig. 6 IC3&EA A v 0F MY v AaBEZAL
THIEL TRERZRT.
INSDBEBREINVTNE AV Y A D ECOBEREIC

E/mV (arb. units)

—log ax—

Fig. 6 Electrode functions of the carbon rod with
coated membrane based on BDPPE for

Cl7, NO;  and ClO, anions

The intercept at —log ax~=0 are 80, —87 and
—250 mV respectively.
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MOIE, 3 72bhbANRIABRICAR S I WIEIZREL
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DEEZHND.
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B TH B Dot HEA 4 v OB KT
<A R —=RINTITIFRED W, FAKEA 4 ¥ ORI
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O ClO,” 44 Y EBETIX ClO,” IR T 3I0E PR
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Mmooz,
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Anion-selective membrane electrode based on bis-
(diphenylphosphino)alkane-copper(Il) complexes.
Kamata, Shinji Nomura™ and Kousaburo
Ouasut ™ (*Faculty of Engineering, Kagoshima Uni-
versity, 1-21-40, Korimoto, Kagoshima-shi, Kagoshima
890; **Faculty of Science, Ibaraki University, 2-1-1,
Bunkyo, Mito-shi, Ibaraki 310)
Poly(vinyl chloride) (PVC)
brane-coated carbon rod anion-selective electrodes pro-
cessed by the copper(II) complexes of bis(diphenylphos-
phino)-ethane (BDPPE) and -propane (BDPPP) as new

anion sensor materials.

Satsuo

membrane and mem-

The PVC sensing membrane
was made by using a tetrahydrofuran (THF) solution
consisting of 3wt% of sensor materials, 55 wt% of o-
nitrophenyloctyl ether as a plasticizer and 42 wt% PVC.
The chloride ion selective membrane electrode showed
Nernstian slope of 55~58 mV/decade and response time
of 5s at pH range of 3.7~9.0. Although the order of
selectivity coefficient value for foreign anions followed the
Hofmeister series, the interfering effect of hydrophile an-
ions for this chloride ion electrode was rather weak, com-
pared to that of the electrode based on quaternary
ammonium salt or organic tin compound. BDPPE
forms a 1: 2 Cu®"/ligand complex and the co-anion was
exchanged to produce a potential response. The mem-
brane-coated carbon rod electrodes for C1°, NO;~ and
CIO,  exhibited Nernstian slope of 56—~57 mV/decade.
The order of their detection limit was ClI~ > NO;~ >
ClO, . The ClO, electrode showed the best detection
limit, 1077 mol dm™>.

(Received June 20, 1990)

Keyword phrases

anion-selective membrane electrode; bis(diphenylphos-
. phino)alkane-copper(II) complexes; PVC sensing
membrane electrode; membrane-coated carbon rod
electrode; chloride, nitrate and perchlorate ions.

NI -Electronic Library Service



