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A paper-based ion-selective electrode system for determination of Ca’"

in seawater
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Abstract: A paper-based ion-selective electrode system for determination of Ca’* in seawater was
described in the paper. The electrode system was constructed on a paper chip composed of an all-
solid-state polymeric membrane indicator electrode consisting of conductive carbon inks coated by a
Ca’* -selective membrane and an all-solid-state reference electrode consisting of Ag/AgCl inks coated
by a lipophilic salt-incorporating polymeric membrane. The content of ionophore and the thickness of
the ion-selective membrane were optimized and the stability of the reference electrode and the
selectivity of the electrode were investigated. The results indicated that the electrode system showed a
stable potential response with a slope of 24.3 mV/dec in the linear range from 1.0 x 10 ™% to 3 x
10 > mol/L under the background solution of 0.5 mol/L NaCl. The practical application of the
proposed sensor system was carried out for detection of Ca’* in seawater samples and the results
agreed with those by inductively coupled plasma-atomic emission spectrometry.
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1.2 A. Preparation processes of the filter paper substrate
1.2.1 Ca’* including printing a waxing paper (a) and heating for the wax
2 2.3 wit% I (ETH 129 melting ( b); B. Preparation of the ion-selective electrode
50 mmol/kg) 2.4 wt% ( NaTFPB system including pasting the carbon inks in the blank region
27.5 mmol/kg) 31.8 wi% ( PVC) (a) the Ag/AgCl inks (b) Ca’* -selective membrane and
63. 5 wi% ( 0NPOE) . 360 mg reference membrane ( ¢) and THF solution containing a

1.8 mL 2 h

certain amount of PVC for insulation( d) .
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2 ICP-AES
Table 2 Comparison of the results obtained by the Ca’* -
ISE and ICP-AES

¢( Ca’*) /( mmol/L)

Sample  Deep

No. m Ca®" 4SE ICP-AES
(n=3) (n=3)
S1 0 9.46 + 0.01 9.47 + 0.01
4 0 9.59 £ 0.02 9.72 + 0.01
0 100 200 300 400 500 Mi 5 9.89 = 0.04 9.87 = 0.02
s M3 5 10.17 + 0.02 10.11 = 0.01
2 0.5 mol/L NaCl Ca* 13 10.21 +0.01  10.20 + 0.02
28 10.40 + 0.03 10.43 + 0.01
Fig.2 Dynamic potential response of the Ca’*dSE in
0.5 mol/L NaCl Ag/AgCl
119.035 119.541; 38.580 38.374 38.219
38. 668) Ca’* Ca’" .
2 0.5 mol/L NaCl
1.O0x10™* ~ 3 x107° mol/L
- 24.3 mV/deco
AES) o ICP-AES
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