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8 o BTAREEAIA 0.1M KCl ¢4 259 Qe BMLBEe IndI), CrdIl),
Ccd{D), Pb(Il), Mn(D), Co(Il), TI(I)9 &l ¥t Eztzzal=dxy steiv]ejo] BN =
£ g3 zAEgck JEE 25°CelA 35°C 7 $MeAF onf, EHE 1 5EA 1, 800 £EL
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pViatm AE BEMEez BEpslA o, BHEERS /e 1.3X1073%/atm~2.3X1072% /atm 4
£ sgmstedeh, =R BEho) Bl et A MEBE E 9 log=-% plot st} 4 Hipd /&
A% AAE AeziE EHE MMl web WRAMS Wikl MAYHe FHE ¢ + AY
o}, 35 25°C~35°C 2| W stol A T3 HERME BHETl wef =24 dAshA] ghskel,

ABSTRACT. The dependence of polarographic parameters on the pressure for the reduction of
In(II), CrID), Cd(I), Pb(ID), Mn(D), Co(l), TI(I) in 0.1M KCI aqueous solution at the
dropping mercury electrode have been discussed. In this experiment the temperature varied from
25°C to 35°C and the pressure ranges from 1 atmosphere to 1,800 atmospheres.

By increasing
the pressure the reduction half-wave potentials of all metal ions are shifted markedly to more

negative values and the diffusion currents of all metal ions become considerably larger. The slope

of the Jinear relationship of E vs. log d ! become much larger with increase in pressure, which
indicates more irreversible reduction. The temperature coefficients observed over the range of the

temperature from 25°C to 35°C are not sensitive with increase in pressure.
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Fig.1. Schematic diagram of polarogram measurement
apparatus for high pressure system. 1. oil tank 2.
pressure valve 3. hand drive pressure generator 4.
pressure gauge 5, thermostat 6, polarographic vessel
7. electrode lead 8. polarograph 9. recoder.
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Fig.2. High pressure vessel for polarography.
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1. electrode lead

2. shrinkesble silicen
rybber

3. capillary tube

4, dme

5. sample golution

6. reference electrcde
{mercury pool}

7. auxiliary electrode
(helix type Pt wire)

8. nitrogen gaa inlet

2. nitrogen gae outlet

Fig. 3. Polarographic cell assembly.
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Fig.4. DC polarograms of 5.0X3104M InCly in KCl
solution at 30°C in various pressure. a; residual
current of 0. 1M KCI solution only.
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' E, volts vs. Hg poot
Fig.5. DC polarograms of 2.0X1074M Cr(NOy); in

0.1M KCI solution at 30°C in various pressure. a;
residual current of 0. 1M KCl solution only.
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Fig. 6. Electrocapillary curves under several different
pressure in 0.1M KCl solution at 25°C.

Table 1. Polarographic parameters of 5. 0X10°4M InCl; in ¢. 1M KCl solution by varying temperature and

pressure,
E; (volt) Li(uh) Slope of log plot(mV) ~[TemR{%

P (atm) -
25°C 30°C 35°C 25°C 30°C 35°C 25°C 30°C 35°C |25~35°C
1 | —0.609 —o.676] —0.687 10.6 0.8 112 26 25 25 o6
300 | —0.712 —0.685 —0.608 1.3 1. 115 30 30 320 oz
800 —.736] —0.719 —0.703 11. 5 11. 2 11.7 36 28! 38 0.2
900 | —0.745 —0.7271] —o.m9 1.5 1.8 120 39 4 40 0.4
1,200 | —0.762 —0.738 —0.728 1.7 120  12.2 40 48 4 04
1.500 | —0.769 —0.744 —0.738  12.1] 122 125 51 53 50 0.3
1, 800 —| —=0.735 --0.736 - 12, 5] 12.7 -_ — — 0.3
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Table 2. Polarographic parameters of 2, 0X10-*M Cr(NOj)3 in 0.18 KCl solution by varying temperature
and pressure

. E3(volt) Liul) Slope of log plot(mV) | LemP-

@m) e T 3C | aC | zc | a0 | 35°C | 25°C | w°C | 35°C |25~35°C

1 —1.110, —1.126 -—1.110 2.97 2. 93 3.27 70 74 67 1.0

300 —-1.134] —1.126| -1.134 3. 06; 3. 23] 3.4 75 79 711‘ 1.2

600 | —-1.143 —1.159 —1.151 314  3.61  3.57 90 o4 4 14

900 | —1192 -1.178 —1.1s9) 3.3 37|  3.78 99 110 94 1.4

1, 200 -1.200f —1.192| —1.175 3.57 3. 65 3. 95] 112 118 101 1.1
1,500 | —1.102 —1208] —1.178  3.74  3.74|  4.07 121 126 108 0.9
1,800 | —12025 —1.208 —1.184  3.68 3.82  4.16 — 10 127 1.4

Table 3. Polarographic parameters of 5X10™4M CdCl, in 0.05M KC! solution by varying temperature and

pressure
1 (vol I3 Slope of Temp.

E3 (volt) 2 (pA) log plot (V) | oefr. (%)

P (atm)
25°C 30°C 25°C 30°C 30°C 25~30°C
1 —0.720 —0.716 9.7 10.4 — 1.4
300 —0.734 -0.730 10.1 10.5 3t 0.8
600 —0.749 —0.744 10.2 10.8 37 L2
900 ~0. 761 —0.756 10.3 10.9 38 2.7
1,200 —-0.770 —0.764 10.5 11.9 36 2.6
1,500 —0.784 —0.778 10.6 12.0 42 1.7

Table 4. Polarographicparameters of 2. 010740 Pb(NOjy); in 0.1M KCI solution by varying temperature
and pressure,

. Ey (volt) Li(z8) Slope of log plot(mV) m};“ggb
95oC | s0°C | 35°C | 25°C | 30°C | 35°C | 25°C | 30°c | 35°C | 25~35°C

1 ~0.436] —0.444 —0.450] 374 3.8 410 47 47 4 1.0
200 —0.461 —0.4570 —0.461]  3.82 390  4.28 51 51 51 1.2
600 —0.485| —0.477] —0.479  4.03  3.99  4.40 60 50 55 0.9
900 —0.494| —0.494) —0.488  4.07 412  4.56 64 85 66 1.2
1, 200 ~o0.502] —0.5200 —0.513  4.16) 4.25  4.68 69 64 70 1.2
1,500 -0.535| —0.526 —0.520  4.25 442 4.70 71 6o 77 11
1,800 —| —0.543 —o0.541 —| 446 478 - 82 82 -

1 . dt'd
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Table 5. Polarographic parameters of 2.0X10-¢M MnCl; in . 1M KCl solution by varying temperature and

pressure
P (atm) Ejy (volt) Li{pA) Slope of log plot(mV} wg{"?;“;)
25°C 30°C 35°C 25°C l 30°C 35°C 25°C 30°C 35°C | 25~35°C
1 —1.635 —1.594| —1.624 2.75 2. 64] 3.76[ 35 36 37 3.7
300 —1.630] —1.618 —1.628 2.81 2. 87 3. 89 39 39 39 3.8
600 —1.638 —1,635 —1.636 31 3.27 4.0 41 42 48 2.9
900 —1.658 —1.651} —1.644 3. 55 3. 44 4,13 46 46 50 1.6
1,200 —-1.662 ~1.676 —1,661 3. 67 3.74 4. 43 54 48 47, 2.1
1, 500 —1.662] —1.667] —1.685 3.76 3. 4. 37 55 52 1 1.6
1, 800 —1.671 —1.683 —1.694 3.90 4. 20 4. 47 60 59] 63} 1.5

Table 6. Polarographic parameters of 2. 0X1074Af CoCl; in 0.1M KCI solution by varying temperature and

pressure

Ei{volt) L (phA) Slope of log plot(mV) mgﬁef%l;é)

P (atm) =
25°C 30°C 35°C 25°C 30°C 35°C 25°C 30°C 35°C | 25~35°C
1 | —1.369 -~136] -1.3510 3.8 38 412 36 38 3g] 0.8
300 —1.377 ~1.136] -1.350 3. 90 3.99 4.16 38 40 40 0.6
800 —1.394] —1.382 -—1.359 3. 95 3. 95 4. 29! 41 44 42 0.9
900 —1.400{ —1.354] —1.357 3.95) 4.12 4.33 46 501 48 1.0
1, 200 —1.408 —1.366 -—1.374 3. 99 4. 16 4.4) 52 56 55 1.0
1, 500 —1.408 —1.374] —1.382 4. 03] 4. 29 4. 48] 66| 62 62] 1.1
1,800 —1.417| —1.382] —1.390 4.07 4.37 4.54 77 71 69 1.2

Table 7. Polarographic parameters of 5.0X1074M TI(NOj3) in 0.1M KCl solution by varying temperature

and pressure

¢ Slope of Temp.

P (atm) E3(volt) 14(uh) log plot(mV) | coeff. (%)

25°C 30°C 25°C 36°C 30°C 25~30°C

1 —0. 530 —-0.514 6. 29 6.47 59 0.17

300 —0.534 —{0.518 6.32 - 60 —

600 —0. 541 ~0. 522 6. 39 6. 50 59 0.17

900 —0.561 — 6.50 6.60 63 0.24

1, 200 —{. 549 — 6.52 - 64 0.12

1,500 —0.555 —0.526 6. 58 6. 65 65 0.20
current 7} %50l &S ¢ Ao ¥4 —1.5Vvs. Hg pool W1 $joi A MEEES WA

B wet o] F59 F 4ol BE
#e ke Vb g%ev Mo(dD9) 73
Lol Pl Fridd vl 2EAFI

e gl At
EwEdg 94 gHelA
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