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Fig. 1 Chemical structure of ionophore L

1.2 UEREERG &

model 6071 ff ik 09 % 5 8 8 B 3. VAT IR
HLF A B A PXS-215 BB IG5 JE: Bil T
ACHS T 5217 RUAE AT AR B JB -1 RLRE T 4 FE
e DI RS

FRECER AR 3.0 mg, 4% B8R4 B0 R 66.0%:
33.0%:1.0% /) LL B 3G S8 7] PVC K 3k L Fk i



VAN-(RF(1-3) =2 %K —5—- ZF A )-1H- Kifokmk —2—

éu’kf:-
% 5 i M. ¥

TR LE B 6 PVC B4 B T 4R AL AT A 97

JEW T 295 mL DU (THF ) 48] AR 75 20585
A ERBEES IR, 1 THF 5% 24 h 515 & 8 73
R ERE. AT B VI B A2 6 mm K/ A
5% PVC ¥ THF %5 980K RS F ik - st
LM (5 FH AT 7E 0.01 mol/L Cr Wi s 4k 24 h. H
AL R AN R R

Hg, He,CLKCI | (741)] 0.1 mol/L LiAc || 132,
7 || PVC % [0.01 mol/L KCI| AgCl.

2 HR5H

2.1 SN IR i A N E AR E E A
IR H e N 5.0x10°° mol/L # 44 L
PP, HeIg [CrX)/[L] MBCEE N 0.0.3.0.7.1.0,
1.3.1.6.2.0 A7, ) G925 9 Fhom A R %, I
W IERE A L5 Hh—aT DL b3 B L 2. i
Bl 2 Al FE O R R 3R L7 208 nm AT 333

0 PN BN EE R FL T, [Cr /LI TS EE 435904 0.0.3.0.7 .1.1.3,1.6.,2.0.
B2 #HBAKL & THEER(5.0x10° mol/L) ¥ I AR Bl K JE CritJa 69 % SOkt i

Fig. 2 Electronic absorption spectra of ligand L in acetonitrile (5.0x107° mol/L) in the presence of increasing

concentration of Cr** ion
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Table 1~ Composition of PVC membrane electrodes and their response characteristics

prons ﬂ*&?ﬂgézﬁﬁg Aditive A Slop £ 0.5 S e | HE T B
iR PVC (mV/decade) /(mol - 1) J(mol - L)

L (RS L BPEZR A 43 1)
1.0 DOS, 66.0 0 33.0 22.0 1.0x 10" ~1.0x 10 4.6x 107
1.0 DBP,66.0 0 33.0 32.1 1.0x 10" ~1.0x 10° 2.1x107
1.0 DOP,66.0 0 33.0 333 1.0x 10" ~1.0x 10° 48x 107
1.0 0-NPOE, 66.0 0 33.0 34.6 1.0x 10" ~1.0x 10° 52x107
0.50 DOS,66.3 0 332 16.7 1.0x 10" ~1.0x 10 6.3x107
1.5 DOS,65.7 0 32.8 30.5 1.0x 10" ~1.0x 107 7.9%x10°
1.0 DOS, 66.0 NaTPB, (5.08 mol% ) 33.0 51.9 1.0x 107" ~1.0x 10 23x10°
1.0 DOS, 66.0 NaTPB, (10.49 mol% ) 33.0 54.8 1.0x 10" ~1.0x 10° 1.3%x10°
1.0 DOS,66.0 KTpCIPB, (5.86 mol%) 33.0 52.1 1.0x 10" ~1.0 x 10° 2.7x10°
1.0 DOS, 66.0 KTpCIPB, (11.08 mol%) 33.0 56.9 1.0x 10" ~1.0x 10° 5.6x10°
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Fig. 3 Potentiometric responses of PVC
membrane electrode based on L. with the optimum

composition to Cr**
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Table 2 Selectivity coefficients of various interfering ions(M™) for the different Cr** selective electrodes

log K., M log K., M

THeEr & THEF o

SSM FIM SSM FIM
NHNO, 246 418 Cd(Ao), ~0.56 121
KNO, 243 405 HeCl, 0.32 -0.12
NaNoO, -2.56 436 AgNO, —0.11 028
Ca(NO), 183 -3.46 Ph(NO), ~0.42 null
Zn(NOy), 171 -3.63 AINO,), 0.18 0.05
Cu(NOy, L1 -2.10 Fe(NO,), 0.18 0.1
Ni(NO)s -1.54 -2.83 SH(NO,), 295 473
Co(NOY), “151 270 Mg(NO,), 234 417
MnS0, 0.49 ~0.98
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Table 3 Influence of solvent on the response characteristics of the electrode
CIERFRSY R 1% R (mV/decade) TAEWSE /(mol - L) LMEAHSE R AL Kt BR /(mol 1)
0 22.90 1.0x 10°~1.0 x 10 0.999 9 4.6x 107
10 18.9 1.0x 10°~1.0x 10 0.990 7 2.9x 107
20 13.7 1.0x 10°~1.0 x 10™ 0.9810 3.7%x10°
30 12.4 1.0 x 10°~1.0 x 10 0.9955 5.1x10°
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Fig. 4 The influence of pH value on the electrode

response
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Fig. 5 Dynamic response time of Cr*-ISE
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Fig. 6 Potentiometric titration curve of 30 mL of a 1.0x
107 mol/L. Cr* ion solution with 0.1 mol/l. EDTA at pH

4.0 using the proposed sensor as an indicator electrode
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Table 4  Application of the proposed chromium(IIl) ion electrodes for determination of
Cr* ion in various real samples.
FEh JInAFE /(mmol L) K R /(mmol - L) A BRI ZE RSDI% [l /1%
0 _ _
FRIRK
0.01 0.009 3 33 93
. 0 0.000 9 3.8 -
PN
0.01 0.0101 42 92
0 0.000 2 39 -
FIoRK
0.01 0.010 3 3.7

A, AT T KR i r S S A I R A i
TE Crfi4E 78 L.
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PVC CR(IIT) ION SELECTIVE ELECTRODE BASED ON N-(BENZO[D][1,3]
DIOXOL-5-YLMETHYLENE )-1H-BENZO[ D JIMIDAZOLE-2-
CARBOHYDRAZIDE

LU Yan-qi', WANG Hong-tao', YAN Zhen-ning’
(1. Department of Pharmacy, Zhengzhou Railway Vocational & Technical College , Zhengzhou 450052, China;
2. College of Chemistry, Zhengzhou University , Zhengzhou 450052, China)

Abstract: A PVC Cr(1III) ion selective electrode based on N-(benzo[d][ 1,3 Jdioxol-5-ylmethylene )-1H-bezon
[ d Jimidazole-2-carbohydrazide (L) has been prepared. The results show that the electrode is high sensitive and
selective to Cr*". The response slope is 22.9 mV/decade in the range of 10'-10° mol/L with the detection limit of
4.6 % 107 mol/L. The electrode is reproducible and stable, and could [C3]work in a certain concentration
aqueous ethanol solution (volume percentage < 20% ) [ C4 Jand certain range of pH (1.13~6.15)[C5]. The
proposed electrode has been used for the determination of Cr** ions in water samples and as an indicator electrode
in potentiometric titration of Cr’** ions with EDTA.

Key words: N-(benzo[d][1,3 ]Jdioxol-5-ylmethylene )-1H-benzo [ d Jimidazole-2-carbohydrazide; Cr(III); ion
selective electrode



