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Elestrochemical adsorption always was accompanied with solvent displacement and relative size
factor(x) of adsarbate and solvent and hydrogen coverage(d) on the lead anodic film electrode formed
in phosphoric acid in NaCl solution and the sea water at 15~35°C were studied by means of constant
current-potential mathod and potentiodynamic cathodic polarization method.

In this expsriment, various constants and thermodynamic quantities calculated from the hydrogen
coverags were also dzscribed to explain the reactivities of di-iso-butylnitrosoamine(DBNA) and proton
(H¥) according to ths changss of interactions bstwezn solute and solvent in the bulk phase and
interphase.

It was investigated that ths averags values of relative size factor and the coverage of hydrogen
atoms studied with ths electrode of lead anodic film formed in phosphoric acid solution in 60mM
DBNA +0.5M NaCl and in 6)JmM DBNA4-6%, sza water were about 11,0 and 0.2 respectively.

Hydrogan evolutioa was electrochemical machanism because of substitutional adsorption of aromatic
substance with thair dslocalization of electrons, but in the case of non-charge transfer adsorption of

aliphatic substance(DBNA) interacting relatively little with the electrode, it was combination

mechanism,
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Table 1. Relative size factor(x) of adsorbate and solvent and hydrogen coverage(§)
of 60mM DBNA +0.5M NaCl on the pb-phosphate anodic film electrode

Combination mechanism Electrochemical mechanism

Temp. Electrochem. d¢ ixx 108
©
%) step Q) (A/cm?) X3 6, Xa 6,
15 Ist -0. 633 ~ -0.678 4.4 7.7 0. 439 2.9x102 2.5%x1072
2nd -0.695 ~ -0.751 21.0 11.2 0. 257 2.1x 103 3.6x1073
20 1st -0. 640 ~ -0.725 5.5 15.1 0.164 6.4x%x10°% 1.4x 1073
2nd -0.733 ~ -0.779 21.0 10.7 0. 282 1.8x103 4,.3%x1073
25 1st -~0.107 ~ -0.179 5.5 14.4 0.180 2.0x102 2.5x1072
2nd -0.203 ~ -0.239 23.0 10.4 0. 296 8.0x10t 6.4x1072
30 Ist -0.108 ~ -0.144 6.4 12.2 0. 237 9. 1x10! 5.2x10°2
2nd ~0.154 ~ -0.199 14.5 10. 8 0. 282 7.7%x101 6. 4%x10"2
35 Ist ~0. 064 ~ -0.150 5.0 15.4 0.164 2.1x102 2.3x10°2
2nd ~0.156 ~ -0.264 19.0 13.5 0. 202 2.2x10% 2.3x1072
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Table 2. Relative size factor(x) of adsorbate and solvent and hydrogen coverage(6)
of 6)mM DBNA+6%, sea water on the pb-phosphate anodic film electrode

Combination mechanism Electrochemical mechanism

Temp. Electrochem. Ad¢ iy X 105
a 2
O step 42 (Ajem?) - o % 5,
15 Ist ~0.165 ~ ~0.233 4.4 11.9 0.172 4,2x10° 3.4x10"%
2nd ~0.240 ~ -0.308 19.4 10. 0 0. 242 1.9%102 2.7x10°2
20 1st -0.135 ~ -0.236 5.5 12.6 0.154 3.4x102 1.4x10~2
2nd -0.268 ~ -0.350 25.0 10. 5 0.222 2.7x107? 1.9x10"2
25 1st ~-0.105 ~ -0.123 2.9 13.2 0.142 2.7x102 1.6x 102
2nd -0.155 ~ -0.263 15.0 11. 3 0. 200 2.1x102 2.3x1072
30 1st -0.105 ~ -0.177 6.5 10. 3 0. 237 9.0x10! 4,8x10"2
2nd -0.171 ~ ~-0.225 14.5 9.6 0. 266 9.0x10! 5.1x1072
33 Ist ~0. 064 ~ -0.150 3.3 12.5 0.164 1.7x102 2.5%x1072
2nd -0.156 ~ -0.264 20.0 10.7 0. 221 4.3x 10?2 1.4x10~2
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Table 3. Various constants and thermodynamic quantities calculated from hydrogen
coverage at 0.5M NaCl

1/2

AGad

Electro- U,  AdHyesorp
Temp. 4o 61 ) f X Ko
chem. H (kcal/ (kcal/ (kecal/
o step 2 1-6, 1—0, (atrzn% ) mole) mole) mole) (mole °K)
15 Ist -0. 540 ~ -0. 698 0.169 1.5x1073 3.0x10% -34.8 32.3 -8.2 1.7%x108
2nd -0.688 ~ -0.721 0.421 5.6x10"% 2.3x10'2 -33.6 34,9 ~10.6 1.1x108
20 Ist -0.003 ~ ~0.045 0.277 6.9x1072 2.8 ~50. 7 0.586 -8.9 4.3x108
2nd -0.058 ~ -0.108 0.519 1.8x10™t 32.6 ~-49.8 2.4 -9.7 1L.7x107
25 Ist -0.095 ~ -0.131 0.194 2.2x10~%2 89.7 -49.1 3.9 -8.7 2, 4x108
2nd  ~0.144 ~ -0.216 0.304 4.0x10"2 1.6x10% -47.9 6.2 -9.2 5.6x108
30 Ist 0.465 ~ 0.339 0.167 1.8x107t 5,6%x10¢ -61.0 -20.0 -8.6 1.6x 108
2nd 0.432 ~ 0.306 0.329 6.0x10 1,3x10°% -60.9 -15.9 -9.5 7.1x10¢8
© 35 1st 0.032 ~ -0.025 0.245 6.2x1072 1.1 -54.5 -6.9 -9.4 4.0x10¢
2nd  -0.036 ~ -0. 090 0.358 9.7x1072 11.3 -53.4 -4.8 -9.8 7.6%x108
Table 4. Various constants and thermodynamic quantities calculated from hydrogen
y g
coverage at 6%, sea water
Electro- /2 U, 4H, 46,
Temp. Ad 8, 4, a desorp ad Koy
C) chem, W 27, T Hy 1 (kecal/ (kcal/ (kcal/ (mole °K)
step 2 (atm”?) mole) mole) mole)
15 1st -0.609 ~ -0.710 0.196 1.6x1073 7.2x101t -34.0 32.1 8.1 1.4 <108
2nd -0.713 ~ -0.758 0.392 4.5x107% 8.6x10'2 -32.8 36.6 ~8.9 5.6 %108
20 1st -0.505 ~ -0. 588 0.204 3.1x10°% 4.2x10° -37.6 26.8 -8.3 1.5x108
2nd  ~0.613 ~ -0.671 0.358 6.1x1073% 1.3x101 -35.9 30. 4 ~8.9 4,3x108
25 Ist -12.6 ~ -34.2 0.137 0 =] co o ~7.9 6.2x10°
2nd -47.2 ~ -50.8 0.043 0 o o -6. 6 6.9x10%
30 Ist -2.2 ~ -25.6 0. 012 0 =) (=] =) ~5.2 5.5x%x103
2nd -24.0 ~ -40.2 0.015 0 o0 © o ~5. 4 7.8%108
35 1st -0.192 ~ -0. 198 —_ 0.403 7.0x107¢ -59.5 -17.1 10.8 2.6x1078
2nd ~0.252 ~ -0.018 0.160 1.7%x1072 0. 294 -56.4 -10.8 ~-8.5 9.2 %105
Table 5. Various constants and thermodynamic quantities calculated from hydrogen
y 23
coverage at 60mM DBNA-+0.5M NacCl
Electro- 112 U A4H, 4G,
Temp. A¢ 01 (92 a desorp ad K
chem. . 2 H (kcal/ (kcal/  (kcal/ ad
Q) step 2 1—6 1—6, (atxzn% ) mole) mole) mole) (mole °K)
15 1st -0. 633 ~ -0.678 0. 784 2.6x1072 3.4x101! -35.3 33.3 ~10.0 3.8x107
2nd  -0.695 ~ -0.751 0. 345 3.7x107% 5.8x10?2 -33.9 34.2 -9.0 6, 7x106 -
20 Ist -0.640 ~ ~0.725 0.196 1.4x10™3 1,1x10!2 -34.1 33.8 -8.5 2.2x108
2nd -0.733 ~ -0.779 0. 392 4.3%x107%  1,2x10'% -33.1 35.8 -9, 3 8.6« 108
25 Ist -0.107 ~ -0.179 0.219 2.5%x1072 3.8x102 -48.5 5.2 -8.8 2.9x108
2nd  -0.203 ~ -0.239 0.421 6,4x1072 6.0x10% -47.2 7.8 -9.6 1.1x107
30 Ist -0.108 ~ -0.144 0. 311 5.5x107t  1,1x10%2 -50.1 2.0 -9, 4 6.0x 106
2nd  -0.154 ~ -0.199 0. 392 6.9x107t  9.9x10%2 -49.1 4.0 -9, 7 9.9x108
35 1st -0.064 ~ -0.150 0.196 2.4%10"2 8.8x10%® -51.5 ~0.4 -9.1 2,4x108
2nd  -0.156 ~ -0.264 0.253 2.5x1072  1.7x10¢ -49.2 3.6 -9.4 4. 0x 108
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Table 6. Various constants and thermodynamic guantities calculated from hydrogen
coverage at 60mM DBNA--6%, sea water

- 1/2 Us 4H 4G,
Temp, Electro A(f) 01 92 desorp ad K
o chem. (kcal/ (kcal/ (keal/ ad
o step D 18 10, (atm/ )  mole) mole) mole) (mole °K)
is 1st -0.165 ~ -0.233 0.208 1.7x10"%* 4.3x10° -44.7 12.7 -8.1 1.4x108
2nd  -0.240 ~ -0. 308 0.320 2.8x1072 8.8x10* -43.9 14.3 -8.6 3.3x108
20 Ist -0.135 ~ -0. 236 0.182 1.4x10™%2 3.6x10% -43.4 9.3 -8.1 1.1x108
2nd  -0.268 ~ ~0.350 0.286 1.9x107% 3.2x10% -43.8 14.5 -8.7 3.1x108
25 st -0.105 ~ -0.123 0.166 1.6x10"%2 8.7x10! -48.9 4.3 -8.2 1.0x 108
2nd  -0.155 ~ ~0.263 0.250 2.4x107%2 7.5x103 -46.9 8.2 -8.7 2.4x108
30 st -0.105 ~ -0.177 0.310 5.1x107% 3.1x10>° -49.7 2.7 -9.1 3.6x10°
2nd  -0.171 ~ -0.225 0.363 5.3%x107% 2.4%10° -48. 4 5.2 -9.3 5.1x108
35 Ist -0.067 ~ -0.112 0.196 2.6x107%2 3.2x10* -52.0 -1.9 -8.8 1.5x 108
2nd  -0.300 ~ -0. 480 0.284 1.5x107% 1.1x107 -45.0 12.2 -9.2 2.9%108
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