CHAPTER 3
EXPERIMENTAL RESULTS
3.1 Construction of the lodide CWISE

3.1.1 Preparation of Agi
Silver iodide precipitate was yellow powder, which gave 96.84 % yield.

3.1.2 Preparation of coating solution

Table 3.1 Observation characteristics of coatfing solution

Polymer malrix | ~pcervation characteristics of coating solution

Without solvent With soivent *

1. Epoxy resin | thick, viscous and thin, clear and could be
could be homogenized with Agi
homogenized with | easily.

Agl with difficulty.
2. Hardener of | thick, vicous and thin, clear and could be
epoxy resin could be homogenized with Agl
homogenized with | easily.

Agl with difficulty.
3. Epoxy resin | suddenly hardened | hardiy dissolved in solvent

mixed together | in 5 minutes. and could not be

with its homogenized with Agl.

hardener

4. PVC - thin, clear and easily to
homogenized with AQ..

* = with acetone as solvent except PVC with cyclohexanone as solvent

3.1.3 Preparation of electrodes

From results in 3.1.2, coating solution used was prepared with solvent ;
acetone and cyclohexanone.
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Table 3.2 Observed characteristics of electrode

Polymer matrix

observed characteristics of electrode

1. Epoxy resin

2. Hardener of
epoxy resin

3. Epoxy resin
mixed with its
hardener

4. PVC

coated area was in the form of yellow
bead and was found to give response
by measurement of iodide
concentration.

coated area was yellow bead and slowly
change to greenish-yellow in one night.
It was not found to give response by
measurement of iodide concentration.
electrode could not be prepared.

coated area was yellow bead and was
found to give response to the
concentration of iodide.
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3.2 The investigation of the effect of optimum ratio of silver iodide
and epoxy resin

Table 3.3 Electrode slopes of iodide CWISE (E1-E9) in the ratio of 2:1
{Agl.epoxy resin ) wiwat 26.0 £ 0.5 .°C

Electrode number Etectrode slope {mV/decade)
E1 63.8
E2 26.5
E3 2438
E4 759
ES 17.1
X 416
(8.D.)y 235
%R.5.D. 56.5

Table 3.4 Electrode slopes of iodide CWISE (ES-E10) in the ratio 3:1
(Agl:epoxy resin } wiw at 25.0 £ 0.5 °C.

Electrode number Electrode slopa (mV/decade)
EB 540
E7 545
E8 68.9
E9 52.8
E10 61.8
X 58.4
(8D, 6.1
%R.8.D. 10.4
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Table 3.5 Electrode slopes of iodide CWISE (E11-E15) in the ratio 4:1
Agl:epoxy resin) wiw at 25.0 £0.5 °C.

Electrode number Electrode siope (mVidecade)

E11 389

E12 69.3

E13 53.2

E14 59.2

E15 491

X 53.9

(S.D.)y 10.1
%R.3.0D. 18.7

Table 3.6 Electrode slopes of iodide CWISE(E16-E20) in the ratio §:1
(Agl:epoxy resin )wiw at 25.0 £ 0.5°C.

Electrode number Electrode slope (mV/decade}
E16 68.2
E17 742
E18 56.8
E19 47.2
E20 539.6
X 61.2
(8D, i 93
%R.S.D. : 15.2
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Table 3.7 Electrode siopes of iodide CWISE(E21-E25) in the ratio 6:1
Agl:epoxy resin) wiw at 256.0 £ 0.5°C.

Electrode number Etectrode slope (mV/decadse)

E21 785
Ez2 819

E23 816
E24 59.4
E25 93.6
X 79.0
(SD.)y, 11.1
%R.5.D. 14.0
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3.3 Effect of the membrane thickness on electrode slope of iodide
CWISE

Table 3.8 Electrode slope of lodide CWISE in the range of membrane thickness;
0.0080-0.0100 g of coating solution at 25.0+0.5 °C

Electrode Membrane Electrode slope
numbar thickness (mV/idacade}
(g of coating
solution)

E28 0.0088 56.6
E27 0.0088 57.7
E28 0.0099 55.7
E29 0.0099 524
E30 0.0082 543
X 553

{S.D)n 1.84

%R.8.D 332

Table 3.9 Electrode slope of iodide CWISE in the range of membrane thickness;
0.0150-0.0250 g of coating solution at 25.0+0.5 °C

Electrode Mambrane Electrode slope
numbar thickness (mV/decade)
(g of coating

sclution)
E31 0.0200 46.1
E32 0.0195 308
E33 0.0200 38.8
E34 0.0235 344
E35 0.0154 279
- X 356
(SD.n 6.39
%R.S.D 17.9
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Table 3.10 Electrode slope of iodide CWISE in the range of membrane thickness,
0.0200-0.0270 g of coating solution at 25.0+0.5 °C

Electrode Membrane Elactrode siope
number thickness (mVidecade)
(g of coating
solution)

E36 0.022¢9 57.4
E37 0.0247 563
E38 0.0261 597
E39 0.0242 56.5
E40 0.0209 56.6
X 57.3

{8.D)n 1.25

%R.5.D 2.18
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3.4 Effect of particles size of silver todide precipitate to electrode
slope

3.4.1 Electrode siope of iodide CWISE prepared with 200 mesh particie
size of Agl

Table 3.11 First set of electrode slope of iodide CWISE prepared with 200 mesh
particle size of Agl at 25.040.5 °C

Electrode membrane thickness of electrode slope
number electrode {mV/decade}

{ g of coating solution)

E41 0.0208 60.3
E42 0.0234 627
E43 0.0282 60.7
E44 0.0228 63.1
E45 0.0231 585
X 0.0237 61.1
(D), 2442107 168
%R.S.D 0.2 275

Table 3.12 Second set of electrode slope of iodide CWISE prepared with 200 mesh
particle size of Agl at 25.010.5 °C

Electrode membrane thickness of electrode slope
number elactrode (mVidecade)

{ g of coating sotution)

E46 0.0200 46.1
E47 0.0195 30.8
E43 0.0200 388
E49 0.0235 344
ES0 0.0194 279
X 0.0205 356
(8.0} 153x1073 6.39

%R.8.D 7.48 17.8
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3.4.2 Electrode slope of iodide CWISE prepared without particles size control
of Agl

Table 3.13 First set of electrode slope of iodide CWISE prepared without particle
size control of Agl at 25.0+0.6 °C

Elaectrode membrane thickness of electrode slope
numbaer elactrode {mVidecade)
{ g of coating solution)

ES1 0.0261 59.7
E52 0.0208 56.6
E53 0.0206 55.1
E54 0.0242 56.5
E55 0.0200 575
X 0.0224 57.1
(8.00n 2.37x107° 152
%R.8.D 10.6 266

Table 3.14 Second set of electrode slope of iodide CWISE prepared without
particle size control of Agl at 256.0+0.5 °C

Electrode membrane thickness of eloctrode slope
number electrode (mV/decade)

( g of coating solution)

E56 0.0207 64.1
E57 0.0186 49.0
E58 0.0247 493
E59 0.0213 87.5
E60 0.0214 53.3

X 0.0213 60.6

(S.D)n 1.96x107 145

%R.8.D 8.20 23.9
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3.5 Comparison of response time of conditioned and un-
conditioned of iodide CWISE

3.5.1 Resuits of un-condifioned iodide CWISE

Table 3.15 Response time of un-conditioned iodide CWISE (E61-E69) in the ratio of
3:1 (Agl:epoxy resin } w/w in iodide soltution 1 03 Mat25.0+0.5°C.

Electrode number Respeoense time (min)
E&1 17.50
E6Z2 22.50
E63 17.50
E64 21.25
E65 17.50

3.5.2 Results of conditioned iodide CWISE

Table 3.16 Response time of conditioned iodide CWISE (E66-E70) in the ratio of 3:1
(Agl.epoxy resin) wiw in iodide solution 1073 M at 25.0 + 0.5 °C.

Elactrode number Response time (min)
E66 5.00
ES7 200
E68 2.50
E69 7.50
E70 250
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Figure 3.1 Response curve for estimation of response time of un-conditioned
iodide CWISE (E61)
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3.6 Effect of concentration on response time of iodide CWISE

Tabie 3.17 Potential of iodide CWISE (E66) in 107° M iodide solution at
25.010.5 °C. The curve is shown in Fig. 3.5(i)

Time{sac) E(mV) Time(sec) E(mV) Time{seac) E(mV)
o 1236 420 126.6 840 124.8
30 1235 450 126.4 870 124.8
60 1235 480 126.8 900 124.7
g0 123.9 510 127.6 230 ‘ 1245
120 1241 540 127.2 960 124.5
150 124.6 570 127.86 990 124.4
180 1256.0 600 126.9 1020 124 4
210 1247 630 126.0 1050 124.3
240 124.7 660 1258 1080 124.2
270 124.7 690 125.5 1110 1242
300 125.0 720 1254 1140 124 1
330 125.8 750 1251 1170 1241
360 126.9 780 1250 1200 1241
390 1264 310 124.9
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Table 3.18 Potential of iodide CWISE (E66} in 10~% M iodide solution
at 25.040.5 °C. The curve is shown in Fig. 3.5(ii)

Time(sec) E(mV) Time(sec) E{mV) Time(sec) E(mV)
0 75.5 420 77.0 840 77.0

30 75.4 450 77.0 870 76.9

60 76.0 480 77.1 900 76.8

90 76.3 510 77.0 930 77.0

120 76.6 540 76.8 960 77.0
150 76.8 570 76.9 990 77.0

- 180 771 600 76.9 1020 769
210 77.0 630 76.9 1050 76.9
2490 771 660 769 1080 76.9
270 77.2 620 76.9 1110 76.9
300 771 720 76.9 1140 76.8
330 771 750 76.9 1170 76.9
360 771 780 76.9 1200 77.0

390 771 810 76.9
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Table 3.19 Potential of iodide CWISE (E66) in 103 M iodide solution
at 25.04+0.5 °C. The curve is shown in Fig. 3.5(jii)

Time(sec) E(mV}) Time(sec) E(mV) Time(sac) E{(mV)

0 89.0 420 745 840 737

30 79.4 450 744 870 73.8

60 76.8 480 743 900 73.8

80 76.3 510 742 930 73.7

120 75.9 540 74.1 960 738

150 75.6 570 740 990 73.8

180 75.4 600 74.0 1020 738

210 75.3 630 73.9 1050 738

240 751 660 73.9 1080 73.8

270 75.0 690 73.9 1110 73.8

‘ 300 748 720 73.8 1140 738

330 74.9 750 738 1170 737

360 747 780 737 1200 73.7
390 746 810 737
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Figure 3.5 Response curve for estimation of response time of iodide CWISE
(E66) in difference iodide concentrations

(i) [I"] = 10 M ; response time = 13.30 min

(i) []=10% M ; response time = 2.50 min
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3.7 Characteristics of iodide CWISE

3.7.1 Response time of iodide CWISE and Orion iodide electrode

Table 3.20 Response time of iodide CWISE for the ratio Agliepoxy resin of 3:1 wiw
(E71-E75) and that of Orion icdide electrode in 151072 M at 25.0 £ 0.5 °C

Elactrode number Response time {min)
E71 1.00
E72 1.00
E73 1.00
E74 2.00
E75 1.50
Orion iodide electrode 0.50
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Figure 3.6 Response curve for estimation of response time of iodide CWISE and

Orion iodide electrode
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3.7.2 Detection limit of iodide CWISE and Orion iodide electrode

Table 3.21 Potentials of iodide CWISE (E71-E75} in the ratio of 3:1(Agl:epoxy resin)
wiw and that of Orion iodide electrode in iodide solution 10710100 M
at 25.0+ 0.5 °C. The curves are shown in Fig. 3.7-3.9

concentration Potential*(m\‘)
of iodide
solution (M)
ETM E72 E73 ET4 E75 Orion
10-10 ) 115.6 1563 186.6 164.8 10786 199.8
108 196.1 171.1 175.0 1826 192.6 196.6
18 1816 180.4 164.0 1729 189.2 186.2
107 164.6 166.2 142.8 159.1 1745 174.1
106 146.9 133.2 106.3 137.2 167.4 150.8
108 123.0 89.9 96.6 118.6 130.3 132.5
104 74.4 340 653 739 766 846
10-3 222 -257 -1.3 214 17.0 28.0
1072 -29.9 -90.5 -58.0 -32.2 471 -28.8
10-1 916 | -1485 | 1206 -869 | -1078 | -893
100 -1516 | -191.0 | -1536 | -1509 | -1498 | -1493

*= mean value from duplicate measurement
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Table 3.22 Detection limit of iodide CWISE (E71-E75) in the ratio of 3:1 (Agl:epoxy
resin)wiw and Orion iodide electrode in iodide solution 10-10-100 M
at250+05°C.

Electrode numbaer Deataction limit { x 10'5) (M)
E71 1.0
E72 0.3
E73 08
E74 1.0
E75 0.8
Orion icdide electrode 05

3.7.3 Sensitivity of electrodes

Electrode slope is a change of potentials which is obtained at tenfold
concentration difference. Electrode slope is the best method to investigate the
sensitivity of electrodes. in generally, it is in the range of 54-60 mV/decade.
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3.7.3.1 Electrode slope of iodide CWISE

Table 3.23 Electrode slope of iodide CWISE for the ratio of Agl:.epoxy resin 3:1 wiw
(E71)at 25.0 £ 0.5 °C.

Time(min) Potential{mV)
1 ml of 1600 ppm 10 mt of 1000 ppm Slope(mV/decade)
iodide added. iodide added

30 154.6 8.1 56.5
60 1523 96.7 55.6
90 152.0 96.0 56.0
120 151.0 96.7 54.3
150 150.9 96.3 54.6
180 1509 97.1 53.8
210 150.5 96.5 54.0
240 150.8 96.7 54.1
- X 549

(S.D)n 0.96

%R.S.D. 1.76
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Table 3.24 Electrode slope of iodide CWISE for the ratio of Agi.epoxy resin 3:1 wiw
(E72)at 25.0+0.5 °C.

Time(min) Potential(mV)
1 ml of 1000 ppm 10 ml of 1000 ppm Slepe(mVidecadae)
lodide added iodide added

30 1420 83.2 58.8
60 139.6 83.9 55.7
80 139.8 84.0 55.8
120 138.8 85.4 53.4
150 137.8 853 52.5
180 133.7 85.7 52.0
210 138.0 85.0 53.0
240 137.9 84.8 53.1
X 543

(SDJn 2.14

' %R.8.D. 3.94

Table 3.25 Electrode slope of iodide CWISE for the ratio of Agl.epoxy resin 3:1 wiw
(E73)at25.0+£0.5°C.

Time(min) Potential(mV)
1 ml of 1000 ppm 10 mt of 1600 ppm Slope{mV/decade)
iodide added iodide added

30 140.5 820 585
60 1296 81.8 57.8
90 139.4 - 818 576
120 138.0 822 55.8
150 137.8 819 55.9
180 138.0 81.8 56.2
210 137.3 82.1 55.2
240 137.8 82.0 55.8
X 56.6

(8D)n 1.11

%R.S.D. 1.96
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Table 3.26 Electrode slope of iodide CWISE for the ratio of Agl.epoxy resin 3:1 wiw
(E74)at 25.0 £ 0.5 °C.

Time(min) Potential{mV)
1 mi of 1000 ppm 10 ml of 1000 ppm Siope(mVidecade)
iodide added iodide added
30 1493 94.2 55.1
60 146.5 91.8 54.7
90 145.0 89.4 55.6
120 145.7 90.2 55.5
150 1458 920 538
180 144.8 89.6 55.2
210 145.0 89.7 56.3
240 1451 89.7 55.4
X 55.1
(SDJn 0.54
%R.S.D. 0.98

Table 3.27 Electrede slope of iodide CWISE for the ratio of Agl:epoxy resin 3:1 wiw
{E75) at 25.0 £ 0.5 °C.

Time(min) Potential(mV}
1 mi of 1000 ppm 10 mi of 1000 ppm Slope{mV/decade)
iodide added iodide added
30 155.4 97.0 58.3
60 151.2 93.2 58.0
90 147.8 93.0 54.8
120 1459 93.9 52.0
150 146.9 92.9 54.0
180 147.0 94.2 52.8
210 146.0 93.0 53.0
240 146.8 935 533
X 54.5
(S.D.)n 223
- %R.S.D. 4.09
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3.7.3.2 Electrode slope of Orion iodide electrode

Table 3.28 Electrode slope of Orion iodide electrode at 25.0 + 0.5 °C.

Time(min) Potential{mV)
1 mt of 1000 ppm 10 m! of 1000 ppm Slope(mV/decads)
iodide added iodide added

30 101.1 457 55.4
80 100.4 453 55.1
90 100.0 458 54.7
120 101.4 46.1 55.3
150 100.1 452 54.9
180 100.8 451 56.7
210 101.9 46.0 55.9
240 101.0 46.2 54.8
X 552

(SDn 0.40

%R.S.D. 0.72
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3.7.4 Calibration curve of iodide CWISE and Orion iodide electrode

Table 3.2% Potential measurements with iodide CWISE and Crion iodide eiectrode
for preparation of calibration curve at 25.0+0.5 °C. The curves are shown in Fig.

3.10-3.12
added | % final
votume | 29989 | concentration | 98¢ potential (mV)
of volume | of iodide jc -
iodide of iodide ™
p {ml)
E71 E72 ET3 E74 E?S | Orion
0.30 0.30 2.10)(10’5 468 91.8 784 76.1 943 808 95.1
0.20 0.50 3.50x10"2 4.48 80.1 66.5 644 829 69.1 820
0.20 0.70 4.89x1070 430 715 58.5 56.1 746 60.9 74.0
0.30 1.00 8.97x10°0 4,16 630 492 47.0 65.2 5t.4 652
2.00 3.00 2.06x1074 3.69 360 222 194 38.0 246 398
2.00 5.00 3.37x10°4 3.47 236 92 6.9 248 12.0 25.0
2.00 7.00 4.46x1074 3.33 163 12 2.7 142 32 19.0
3.00 10.00 6.46x10~4 3.19 7.0 75 | -108 6.8 -52 12.3
20.00 30.00 1.66x1073 278 -173 | 314 | -345 | -168 | -204 | 99
20.00 50.00 2.43x1073 2.61 267 | -419 | 443 | -269 | -39.5 | -20.1
20.00 70.00 3.03x10°3 252 -325 | -470 | -492 | -322 | -4562 | -252
30.00 100.00 3.72x10°3 2.43 -37.7 1 519 | -541 | -37.2 | -50.0 | -30.2

* = mean value from duplicate measurement
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3.7.5 Selectivity coefficient of iodide CWISE

3.7.5.1 Selectivity coefficient of iodide CWISE and Orion iodide
electrode with bromide as interfering ion

Table 3.30 Potential of iodide CWISE and Crion iodide electrode for the estimation
of Kfs at 25.0+0.5°C The curves are shown in Fig 3.13-3.15

total

added final +
added concentration | 08¢ potential (mV)
volume
volume | of iodide i,
of | ofiodide ™
iodide

{ml)
(mi)

E7T1 E72 E73 E74 E75 | Orion

0.03 0.03 268x106 | 557 | 1354 | 1249 | 1262 | 1345 | 1274 | 1623
003 | 006 | 535x106 | 527 | 1273 | 1157 | 1155 | 1253 | 1186 | 147.8.
002 | 008 | 7.14x10® | 514 | 1216 | 1100 | 1099 | 1192 | 1125 | 1388
022 | 030 | 267x105 | 457 | 943 | 815 | 809 | 910 | 845 | 1081
030 | 060 | 533x10° | 427 | 778 | 651 | 640 | 741 | 67.4 | 909
0.30 0.90 797x108 | 409 | 686 | 552 | 544 | 642 | 57.4 | 796
2.10 3.00 261104 | 358 | 389 | 250 | 240 | 344 | 278 | 503
3.00 6.00 5.08x 104 3.29 22.1 7.8 6.7 .| 17.4 11.0 328

3.00 9.00 7.44x104 | 313 | 126 | 154 | 31 | 78 | 15 | 228

1100 | 2000 | 152x103 | 282 | 63 | -198 | -21.4 | -102 | -166 | 40

20.00 40.00 2.63x10"3 258 | -195 | -342 | -354 | -242 | -305 | -10.8

20.00 60.00 3.40x10°3 246 | -269 | -420 | -431 | -31.9 | -383 | -18.8

* = mean value from duplicate measurement
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3.7.5.2 Selectivity coefficient of iodide CWISE and Orion iodide
electrode with fluoride as interfering ion

Table 3.31 Potential of iodide CWISE and Orion iodide electrode for the estimation
of KF' at 25.0+0.5°C The curves are shown in Fig 3.16-3.18

total final

dded otential
acee concentration | 9 P ial (mV)

volume | of iodide i

of indide

adaed
volume

of
- (M)
iodide (mi)

{ml)

E7T1 E72 E73 £74 E7S i Orion

0.03 0.03 2.68x106 | 557 | 101.3 | 1039 | 101.9 | 1075 | 101.9 | 146.8
0.03 0.06 535x106 | 527 | 1001 | 1002 | 98.3 | 1056 | 99.0 | 1322
0.02 0.08 714x10® | 514 | 97.7 | 973 | 956 | 1030 | 961 | 1223
0.22 0.30 267x10°° | 457 | 774 | 744 | 724 { 810 | 740 | 1105
0.30 0.60 533x103 | 427 | 645 | 595 | 581 | 669 | 599 | 847
0.30 0.90 797x10°% | 409 | 567 | 500 | 489 | 584 | 515 | 743
2.10 3.00 261x104 | 358 | 309 | 218 | 206 | 309 | 236 | 462
3.00 6.00 508x10% | 329 | 169 | 64 | 52 | 160 | 83 | 206
3.00 9.00 7.44x107% | 313 | 88 | -31 | -42 | 71 | 05 | 200
11.00 | 2000 | 152x103 | 282 | 69 | 204 | 210 | 93 | -174 | 18

20.00 40.00 2.63x10°3 2588 | -193 | -33.7 | -345 | -222 1 311 | -126

20.00 60.00 3.49x10°3 246 | -266 | -400 | -415 | -2889 | -37.2 | -20.2

* = mean vaiue from duplicate measurement
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Figure 3.16 Response curve for estimation of selectivity coefficient of iodide CWISE
with 102 M fluoride as interfering ion
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Figure 3.17 Response curve for estimation of selectivity coefficient of iodide CWISE
with 1072 M fluoride as interfering ion
(i) E73 (i) E74



68

200 -
150 +
100 +

E{m¥)
50 +

200 -
150 +
100 +

E [mV]
50 +

-log C

Figure 3.18 Response curve for estimation of selectivity coefiicient of (i) iodide
CWISE (E75) and (i) Orion iodide electrode ,with 102 M fluoride as interfering ion
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3.7.5.3 Selectivity coefficient of iodide CWISE and Orion iodide
electrode with chloride as interfering ion

Table 3.32 Potential of icdide CWISE and Orion iodide electrode for the estimation
of Kf3l at 25.0+0.5°C The curves are shown in Fig 3.19-3.21

total

added final N
added concentration 'I°9C|‘ potential (mV)
volume
volume | of jodide iC-
of of iodide ™)
iodide (ml)
{ml)

E7T1 E72 E73 E74 E75 | Orion

0.03 0.03 268x10€ | 557 | 124.0 | 1236 | 1227 | 1315 | 1215 | 1224
0.03 0.06 535x<10% | 527 | 1149 | 1127 1 1120 [ 1207 | 1112 | 1162
0.02 008 | 744106 | 544 | 1100 | 107.3 | 1065 | 1162 | 1088 | 1118
0.22 0.30 267x10°% | 457 | 828 | 775 | 766 | 869 | 7741 | 916
0.30 0.60 533x100 | 427 | 686 | 619 | 607 | 704 | 620 | 806
0.30 0.90 797x10% | 409 | 593 | 525 | 510 | 607 | 831 | 729
2.10 300 | 261x10% | 358 | 302 | 213 | 201 | 301 | 222 | 469
3.00 600 | 508x104 | 329 | 156 | 53 | 42 | 144 | 69 | 307
3.00 9.00 744104 | 313 | 69 | -40 { 50 | 53 | 23 | 212
1100 | 2000 | 152x10° | 282 | -89 | -208 | 219 | 114 | -188 | 30

2000 | 4000 | 263x103 | 258 | -21.3 | -3441 { -351 | -24.1 | 314 | -115

20.00 60.00 3.49x1073 246 | -27.8 | -414 | 422 | 312 | -379 | -200

* = mean value from duplicate measurement
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Figure 3.12 Response curvé for estimation of selectivity coefficient of iodide CWISE
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Figure 3.20 Response curve for estimation of selectivity coefficient of iodide CWISE
with 10-2 M chioride as interfering ion
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Figure 3.21 Response curve for estimation of selectivity coefficient of (i) iodide
CWISE (E75) and (i) Crion iodide electrode , with 102 M chloride as interfering ion
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Table 3.33 Potentiometric selectivity coefficient K&% of iodide CWISE and Orion

iodide electrode at 25.0 + 0.5 °C

t
v
Interferent ions 4 Orion iodide
fodide CWISE (< 107) electrode
(10
E7 E72 E73 E74 E75

Br 2.51 1.85 1.78 2.00 2.51 1.26

cr 178 1.41 112 1.41 1.00 2.34

F 3.55 3.98 3.39 3.98 372 1.41

* A = primary icn = iodide ion
B = interfering ion with concentration of 1072 M
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3.8 Comparison of characteristics of electrode sets

Table 3.34 Characteristics of the first electrode set (E76-E80)

Characteristics Electrode number
of electrode

E76 E77 E78 E79 E80

membrane 0.0208 0.0234 0.0282 0.0228 0.0231
thickness of

electrode
{g of coating
solution)

response 375 5.00 8.75 6.25 4.50
time (min)

electrode 60.3 627 60.7 63.1 58.5
slope

{mV/decade)

detaction 1.58 158 2.00 1.58 2.00
timit

(<103 M)

calibration
curve

-linear range 2 2 2 2 2
{decade)

<correlation
caefficient 0.997 0998 0.068 0.999 0.999
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Table 3.35 Characteristics of the second elecirode set (£E81-E85)

Characteristics Electrode number
of electrode

E81 E82 E83 E84 E8S

membrane 0.0200 0.0195 0.0200 0.0235 '0.0154
thickness of

electrode
{g of coating
solution)

rasponse 5.00 10.00 7.50 10.00 5.00
time {min)

electrode 6.1 30.8 38.8 34.4 12.9
slope

{mVidecade)

detection 1.58 1.00 0.794 1.00 1.00
limit

(x10-° M)

calibration
curve

<linear range 2 : 2 2 2
{decade)

~correfation
coefficient 0.898 0.999 0.999 0.9938 0.999
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Table 3.36 Characteristics of the third electrode set (E86-E90)

Characteristics
of electrode

Electrode number

E86

E87

E88

E89

ESOC

membrane
thickness of

alactrode
{g of coating

solution}

0.0271

0.0278

0.0265

0.0285

0.0282

response
time (min)

3.50

6.26

425

7.28

5.00

electrode
slope
{mVidecade)

57.9

58.5

58.6

§9.2

58.7

detection
timit
{(x10"5 M)

1.00

1.00

1.00

1.58

2.00

calibration
curve

-linear range
(decade)

~cormrelation
coefficiant

0.997

0.998

0.99¢

0.999

0.998




77

3.9 Lifetime of iodide CWISE for the slope to fall to 50 mV/decade
of concentration

Table 3.37 Electrode slope of iodide CWISE which is measured every week at
25.0+05°C

Time Electrode slope (mV/decade)
{woek)

ET ET2 E73 E74 E75
1 56.3 56.6 57.7 40.0 56.7
2 67.1 51.7 51.1 51.0 61.9
3 64.1 549 56.4 490 56.3
4 £9.7 58.3 56.6 543 56.6
5 60.4 439 457 54.3 493
6 466 247 357 554 47.9
7 324 2886 23.4 281 26.1
8 288 19.4 27.4 23.9 29.8
9 19.3 109 18.7 19.4 19.7

Table 3.38 Lifetime of iodide CWISE which is indicated by electrode slope to fall io
50 mV/decade of concentration at 25.0 £+ 0.5 °C

Electrode number Life time (weeks)

E71
E72
E73
E74
E75

A O A B
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3.10 Percent yield of iodide CWISE preparation to find acceptable
iodide CWISE with the slope in the range of §4-60 mV/decade of
concentration

Table 3.39 Electrode slope of icdide CWISE (E91-E170 in the ratio of 3:1 (Agl :
epoxy resin )wiw at 250+ 0.5 °C

Electrode Electrode Electrode Elactrode Elactrode Electrode
number slope number slope number slope
{mVidecade) {(mV/decade) {mVidecade)
E91 54.0* E118 50.4 E145 415
E92 54.5* E119 87.4 E146 407
E93 689 E120 75.0 E147 473
E94 528 E121 55.1* £148 425
E9S 619 E122 T B64.3 E149 416
Eg6 282 E123 50.2 E150 41.0
E97 68.8 E124 70.4 E151 56.3*
Esg 56.2* E125 49.0 E152 56.6"
ES9 66.6 E126 60.2% E153 57.7*
E100 59.1* £127 59.2* E154 40.0
E101 434 E128 87.9 E155 56.7*
E102 205 E129 598.9* E156 434
E103 52.4 E130 59.5* E157 58.0*
E104 337 E131 26.6 Ei58 58.7*
E105 30.1 £132 365 E159 60.8*
E106 74.8 E133 96.5 E160 63.5
E107 104.8 E134 46.5 E161 £9.7*
E108 814 £135 513 E162 54.9*
E109 83.0 E136 454 E163 56.6*
E110 64.3 E137 57.7 E164 54.3*
E111 40.0 E138 60.3* E165 66.6*
E112 436 E139 885 E166 55.1*
E113 429 £140 57.3* E167 54.5*
E114 33.8 E141 426 E168 56.0"
E115 108.5 E142 42.0 £169 57.7%
E116 . 827 - E143 435 E170 56.5%
E117 48.7 E144 45.0
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From table 3.38 , it could be shown that
Number of Nernstian-slope electrode =29
Total electrode =80
* = Nernstian-siope electrode which its slope is in the range of 54-60

mV/decade.
Percent yield of iodide CWISE preparation was obtained by equation below;

Nernstian- slope electrode y
total electrode

Yeyield= 100

so that

%yield = %x 100 = 36.25
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3.11 Preparation of iodide CWISE with silver iodide in
Poly(vinyl chioride)

3.11.1 Electrode potential measurement
The iodide electrode was conditioned and potential was measured

everyday during two weeks. The potential of all of electrode was unmeasurable
(out of scale).
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3.12 Preparation of iodide CWISE with Agl/Ag2 S in
Poly(vinyl chloride)
3.12.1 Electrode potential measurement

Table 3.40 Potential of electrode (E171-E176)

Conditioned Potential of electrode {mV)
day
171l | E1722 | E1738 | E174% | E175% | E1768

1 - - - - - -
2 - ], - & - .
3 - - - - - -
4 57.1 68.0 50.2 30.1 78.6 88.9
5 57.2 71.8 61.8 52.3 88.3 100.0
6 60.9 109.4 89.5 50.1 100.1 120.8
7 71.2 100.2 99.1 50.8 101.3 121.1
8 80.9 108.9 108.7 48.9 110.0 99.7
g 80.9 110.0 102.1 88.3 131.4 123.8
10 915 120.8 115.8 100.1 150.6 1415

1= 3 % wiv Agl/AgsS in PVC solution*
2= 5 % wiv Agl/AgoS in PVC solution*
3= 7 % wiv Agi{AgoS in PVC solution™
4 =10 % wiv Agl/Ag,S in PVC solution*
5 = 15 % wiv Agl/Ago8 in PVC solution*

6 = 20 % wiv Agl/AgoS in PVC solution*
* = H%wiv PVC in cyclohexanone
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3.12.2 Response time

Table 3.41 Response time of iodide CWISE in various ratios of Agl/Ag>S
in PVC solution* in iodide solution 10-3 M at 25 .0 + 0.5 °C

Agl/AgsS in PVC solution® {(%wiv) Response time (min)
3 (E171) =60
S5(E172) >80
7 (E173) ! >60
10 (E1 74)’7, >60
15 (E1 75)- >80
20 (E176) >80

* = 5% wiv PVC in cyclohexanone



83

3.12.3 Determination of the optimum ratio of Agl/Ag2S in PVC

Table 3.42 Electrode slope of iodide CWISE in various ratios of Agl/AgoS

in PVC solution?

Paotential (mV) slope
{(mV/decade)
Electrode nUMber | 4y of 1000 ppm | 10 mi of 1000
iodide added ppm iodide added
E171 61.7-74.4 (68.1)P ©92.4-105.3(98.8)° 308
3% wiv Agl/Ag2S in
PVC solution
E172 23.7-34.4 (29.0)P | 39.5-53.7(46.61)° 17.6
5% wiv AglAg2S in
PVC solution
E173 66.4-86.1 (76.2)P 51.3-88.4(69.8)P 6.4
7% whv AglfAg2S in
PVC solution
E174 78.8-96.8 (87.8)° 23.5-38.4 (30.9)P 56.9
10% wiv Agl/Ag2S in
PVC solution
E175 46.9-60.6 (53.7)P 34.9-56.4 (45.6)P 8.1
15% whiv Agl/AgeS in
PVC solution
E176 20.8-47.4 (38.6)P (-4.2)-(-37.8) 55.4
20% wh AgQVAgLS in (-16.8)0
PVC solution

a = 5 % wiv PVC in cyclohexanone
b = mean value




3.13 Preparation of iodide CWISE with Agl/Ag2S in plasticized PVC
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2.13.1 Effect of DOP added on response time of iodide CWISE

Table 3.43 Response time of iodide CWISE in the ratio of 10%w/v Agl/AgsS
in plasticized PVC solution at 25.0 + 0.5 °C

DOP added* (% wiv) Responsa time (min)
7 (E177) » 80
25(E178) > 60
50 (E179) > 60
90 {E180) > 60

* = into PVC solution

3.13.2 Effect of DOP added on electrode slope of iodide CWISE

Table 3.44 Electrode slope of iodide CWISE in the ratio of 10 % wiv Agl/Ag?S
in plasticized PVC solution

Potential (mV)
Slope
Electrode number (mVidecade)
1 mi of 1000 ppm 10 mi of 1000 ppm
iodide added iodide added

oy o e | 1084140(1110P | 119.0-1263(1222 112

5% i DB addeg? | 107.0-1040(1055° | 100.0-107.2(103.6)° 19

0% WA oD adeq® | 12081340 (13190 | es1-81.2(832P 481
0% i o addeq® | G64801(733° | 1262-1303(127.8)° 545

a = into PVC solution
b = mean vaiue




