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Preparation and Characterization of aM ercury( Il ) -selective

Polym eric M an brane E lectrode

2
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Abstract A new Schiffbase canpound derved fran 1, 2, 4-triazle was synthesized w ith a h igh
yel Potentian etric responses of poly( vinyl) chbride( PVC) electrode based on this ligand as neu-
tral bnophore showed hgh sensitivity and se kctivity t()waIdngz+ ion Effects of different plast i izers
and amounts of bn-exchanger on the potentiametric response property ong2+ -selective electrode
(Hg2+ — BE) were discussed The result ndicated that under the optinalmembrane canpositbn
[PVG 32.7Q0 o-NPOE: 65.39, opnphore 0.99 ion-exchanger 0.92 (w . w) ], a good
Nemstian response slope of (29.3 £0.3) mV /dec was ob tained fong2+ in awile concentratbn
range of 1. 0% 10°°= 3.0x 10" mol/L w ith a detection linit of 2. 6 x 10" mol/L . Except for silver
jon mostof alkalimetal alkalne earthm etal and other canmon transitbn metal ions d iln' t interfere
the perfom ance of he membrane electrode The fabricated Hg2+ — BE can be used n a wie (H
range of 2. 8— 5. 6w ith a fast response tm e of less than 12 s and can be used for 3 mon h w ithou t any
obvious change n potentianetric response The proposed electrode was also successfully applied as
ndicator electrode in the potentian etric detection of H g2+ n lab water by standard additon method
and the results were confimed by ICP-MS

Key words ion-selective electrode m ercury ion(Il ); Schiff-base
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[6-9]
Y1 Schiffbase
. Schiffbase : :
1
1. 1
Perk n-E mer 1430 (KBr ), BruckerWM-300 (TM S ), ThemoTSQ
Quantum A ccess Agilent 1100 , PHS-3C ( ), WRS-1B
( ), PXSJ-216 ( ), Elan entar VarioM icro
( Elem entar )
(PVC) (o NPOE) (DOP)
(DOS) (DBP) (N&al'FPB) Spma ;
, ; (18.2MQ, Pall Cascada)
1.2
Schiff-base 1
. —
Cl
O e
N - =
N oo PMF.80C
\\<;——c1 0 =
A B
NH i
HN/ < EO 0 _NEN S/_@
>:S /<'
Ethanol N7 N\
S —_ | N
Reflux
B + N§<‘
0 _—N\ =
N‘IT b< >
H
S
§ D
1 D
Fig 1 Synthesis wute of ionophore D
1.2.1 A A [ 12] M.p: 83.0~83.5C (Lit 83.0~83.5
C), MS (m/z): 180.1 M" + 1)
1.2.2 B 4mmol 2.4 mmol 30mLDMF , 80 TC
) 1 mmol A DMF 10 mL , ) 500
mL , , , 85.2% M.p: 116.1~ 117.2°C; R

(KBriablet an™'): 1681(C Il 0), 1599 1453(C IIN), 757 (Ar); MS (m /%) 422.3(M* +
1); 'H NMR (& ppm CDCL): 10.44~ 10.52(s 2H, HCO); 7.04~ 7.86 (m, §I An); 5.23~5.48
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(s 4H, Ar—0—CH,); 565~ 5.68 3.99~ 4.02 3.61~ 3.67 231~ 2.34 208~ 2.1Q 1.98~
2.02 1.62~ 1.72(m, 9H, THP) "C NMR(& pm, CDCL): 189.78 189.05(C Il 0); 160.84
159.60 (C Il N); 158.25 15161 135.97 13570 129.30 12818 125.44 125.29 122.06
121.4Q 113.37 113.05 (Ar—C); 8502 61.52 29.6L 24.59 21.79(THP—C); 67.67 63.99
(Ar—0—CH,)

1.2.3 C C [ 13] M.p: 124.2~ 125.0 C (Li 124. 0~
125.0°C), MS 199.98 (M" + 1)
1.2.4 D , 2 mmol B 30 mL
30mL 1 mmol C 4h
R s : 8% ; M.p: 201.2~

-1

203.0°C; MS m /2804 03(M' + 1); IR(KBrtablet an '): 3 313.1 (N—H), 2912.0 (Ar—H),
1681.6(CIIN); 'HNMR(§ ppm d&-DMSO): 13.33(s 2H, NH), 8.59(s IH, N Il i), 8.54
(s MM, NI CH), 7.77~ 7.80(t 2H, Ar—H), 7.41~ 7.46(m, 6H, Ar—H), 7.25~ 7.34(m,
8H, Ar—H), 7.00~ 7.06(m, 2H, Ar—H), 5.63~5.66(m 1H, THF—OCH—N), 5.40~5.48 (s
oH, O—CH,), 5.23(s 2H, O—CH,), 4.47(s 41, SCH,), 3.81~ 3.83(t IH, THF—OCH,),
3.54~3.58(m, I1H, THF—OCH,), 3.42~3.47(m, M, THF—CH,), 2.12~ 2.20(m, 1H, THF—
CH.), 1.91~ 1.93(m, 2H, THF—CH,), 1.57~ 1.63(m, IH, THF—CH.), 1.50~ 1.51(m, 2H,
TF—CH,); "C NMR (§ pm, &-DMSO): 196.78 196.68( C Il S); 158.4L 157.7L 157.14
15245 (Ar—C); 142.7§ 142.52 13730 132.77(N Il C), 129.71, 128.96 127.69 126.25
126,11 12238 122.25 121.98 114.18 113.79 (Ar—C); 84.16 (N—C—0): 79.65 67.19
64.13 61.24 56.49(0—C); 38 02(SCH,); 29.59 24.83 21.96 19.03(CH,)

CasH 505N 5 ( ): G 65.54(65.55); H: 5.503(5.500); O: 19.0 ( 18.98); N:
9. 969(9. 970)
1.3
1~ 2 ( 250 mg) 3mL (THF)
, 3h (3am, id) ,
, 6 mm , THF /PVC

PVC

1.0x 10’ mol/L NaCl , L0x10 *mol/L NdNO; ,

: 1.0x 10"’ mol/L Hg(NO; ), ,
: Ag AgCllI | WC | | I Tmol/LLDAcI
KC1 | HeCh, Hg
1.4
. Bakker' "

" Li Na° K' EgN° Mg cat cd cd” ph’ Ag
2
2.1

. . 506,

t , oNPOE )

3 Di(4: 1) Dy(3:1) Ds(2: 1), 1
: D; \ 201
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1 D
Table1l Potentbmetric responses of elecirodes based on bnophore D with different amounts of bir exchanger
Electrod e Can positon ofm an branew Mo Linear range Detection I it Shpe
Na PVC o-NFOE Additive D ¢/(mol IL71) ¢/(mob L71) mV /dec
D, 32. 83 6. 70 0. 46 1. 01 1.O0X107°~ 1. 0x 1073 4.1x10°° 12.3
D, 32. 81 65. 50 0. 69 1. 00 1.O0x 10"~ 6. 0% 107° 3.2x 10°° 30.7
D, 32.70 65. 39 0. 92 0.9 1.0x10"%3.0x10°* 2 6x 107 29.3
2.2
[15]
2
o-NPOE(D;) DBP(D;) DOP(Ds) DOS(Ds) ,
4 : (2 , oNPOE
2
2 D
Tabl 2 Poten tian etric responses of elkctodes based on bnophore D with d ifferent plastic zers
Electrod e Can positon ofm an branew /% Linear range Detecton lin it Shpe
Na PVC Plasticzers Additive D c/(mol 171) c/(mob L1 mV /dec
D, 32.70 65. 39, oNPOE 0. 92 0. 9 1.0x107°% 3. 0x 107* 2.6x 1077 29.3
D, 32.70 65.39 DBP 0. 92 0. 9 1.0x107 5%~ 6. 0x 10°* 5.5%x 10" ° 24. 8
Ds 32.70 65.39 DOP 0. 92 0. 9 3.0x107 %~ 3.0x 10°* 1. 8x 107 ¢ 22. 8
Dg 32.70 65.39 DOS 0. 92 0. 9 3.0 107 % 1. 0x 1073 2.0x 107 ° 26.0
PVC NPOE Additve D 307
32.70 1 65.39:0.92: 0.99
154
(D) , 2.6 x
_ 7
10" mol/l, (29.3 £0.3) mV /deg 0]
-6 -4
1.0x10 °~ 3.0 x 10 * mol/L s
_ 4 =
33.0x10 mol/L ,
-30-]
2
’ 2 —-454
’ -60 T T T T T T T
N ) 0 200 400 600 800 1000 1200
t/
12 s ;
2
Hg' - BE 2 D
2+ ( D;)
Hg - ISE 3 ’
’ & 4 Fi 2 Dynamic response cuwves of heHg* — ISE
s T3mV (Sensor Na D)
2 3 concentration of H g2+ (a-k): 0.003 0.01, 0.03 O 1,
03 0.6 1.Q 3.0 6.0, 10, 30( x 10~ mol/L)
3 D
2
[14]
Table3 Selectivity coefficients obtaned w ith m enbrane
based on bnophore D
5 i 4.0 P lon logK [y lon logK %
) Hg* 0 Ca* -6.8
Li* - 6 2 Cu2+ - 6 8
’ H* -59 Cd* -7.0
Na* -57 Ph* -6.4
( 3) Schiffbase K* - 4.2 Ag - 0.53
D Mg* -7.2 EyN* 0. 13
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2.4
2+ _4
Hg 1.0 x 10~ mol/L,
H o (H 20~60) : H (28~
5.6), {H pH o 56 :
6mV, Hg" + OH — HOH' \
s ’ pH s H@
(Hg + 20H" ~ HgO+ H,0), H 2.8 H” ,
Hg2+ D) s 9
+ 2+
H , Hg
2.5
[ 16- 2]
( 4)
4
Table4 Comparison of the proposed bnophore with reported ones
D etocton T
Tonophore Rfesponse ctecton fm ¢ Slope (mV /dec) Reference
tme t/s c/(Fmot L‘l)
Thiswork < 12 0. 25 29.3
E thyF2- benzyF2- ph enylcarban oyl acetate 40 0. 70 30. 0 [16]
D iam ine donor ligand 10 8.9 25.0 [17]
Calixarene derivative _ 0. 40 28.7 [ 18]
Salicylaldehyde thiosen icarbazone 30 1.0 29. 0 [19]
bs (Am no-triazoke sulfirethers) - 85 33.4 [20]
1-Furan-2- yF4- (4-nitrophenyl) -2- phenyF5H- m damle-3- oxide 40 6.3 29.3 [21]
* no detected
2.6 5
(1 Table 5 Detecton ofHg” nwater by proposed Hg" — ISE
> w ih standard add ition m ethod
+ e 7! ICP-MS
Hg* ¢/(Mmol L™ 1) R ecovery R 6 1
, ICP-MS Added Found c¢/(Hmol* L™7)
5 2. 00 2.02 101 1 98
( )’ 4. 00 4. 09 102 402
6. 00 6. 15 102 6 06
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