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Fig. | The isotherms for amino acid-¥-MnOOH systems in seawater (25.0°C)
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Fig. 2 ‘The isotherms for amino acid-goethite systems in seawater (25.09C)
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Tab. 1 The isotherms for the interaction between amino acids and goethite in seawater
B C(qiﬁﬁ%) E??f%/ logC; | logM; fﬁ.ﬁ%) ’(‘fﬁ% logC; logM;
.1g) B 0.1g)
0.24 0.0010 —0.620 { —3.00 0.154 0.0007 —0.812 | —3.15
0.321 0.0029 —0.493 | —2,54 0.203 0.0012 —0.693 | —2.92
0.345 0.0045 —0.462 ] —2.35 0.224 0.0026 —0.650 | —2.59
0.405 0.0055 --0.393 | —2.26 0.266 0.0034 —0.575 | —2.47
0.868 0.0132 —0.061 —1.88 0.389 0.0056 -—0.410 —2.25
1.27 0.0230 0.104 | —1.64 0.444 0.0061 —0.353 | —2.22:
1.72 0.0280 0.236 | —1.55 0.863% 0.0137 —0.064 —~1.56
MEsE | 2.03 0.042 0.307 | —1.38 | Hi&EE | 1.27 0.0230 0.104 | —1.64
2.54 0.044 0.405 { —1.36 2.14 0.036 0.330 | —1.44
3.97 0.053 0.599 | —1.28 2.58 0.044 0.412 | —1.32
4,52 0.056 0.655 | —1.25 3.01 0.049 0.479 | —1.31
5.58 0.058 0.747 | —1.24 3.41 0.059 0.533 | —1.23
6.99 0.0687 0.844 | —1.16 4,79 0.075 0.677 | —1.12
5,28 0.077 0.723 | —1.11
6.66 0.084 0.823 | —1.08
0.029 0.0021 —0.889.| —2.68 0.0359 0.00141 | —1.44 —2.85
0.223 0.0057 —0.652| -—2.24 0.127 0.0023 —0.896 | . —2.64
0.273 0.0072 ~-0.564 —2.14 0.169 0.0031 —0.772 —2.50
0.293 0.0107 —0.533 | —1.97 0.186 0.0064 —0.730 | —2.19
0.390 0.01i0- | —0.409 | —1.96 0.279 0.0088 | —0.554 | =2.06
0.440 0.0422 —0.357 | —1.37 0.309 6.0117 —0.510 | —1.93
: 1.54 0.0460 0.188 | —1.34 0.383 0.0121 | —0.406 | —1.92
REEER | 1.87 0.0630 0.272 | —1.20 | BEB | o711 0.0289 | —0.148 | —1.54
2.31 0.0690 0.364 | —1.16 1.04 0.0460 0.017 { —1.34
2.76 0.0730 0.441 | —1.14 1.79 0.0710 0.253 | —1.15
3.15 0.0850 0498 1 | o7 2.22 0.0780 0.346 | —1.11
3.55 0.0950 0.55 —1.02 3.47 0.103 0.540 | —0.987
4.91 0.106 0.691 ) —0.97 5.29 0.121 0.723 | —0.917
5.16 0.109 0.713 ) —0.96 6.18 0.132 0.791 | —0.879
6.53 0.113 0.815 | —0.95
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RER (mmol/ logC; logM; (mmol/ logC; logM;
¢(mmol/1) 0.1g) f(mmol/l) 0 1g)
0.281 0.0027 ~-0.551 -—2.57 0.282 0.0026 —~0.550 —2.59
0.328 0.0032 -0.484 -—2.49 0.319 0.0031 —0.496 —2.51
0.370 0.0064 —0.432 —2.19 0.380 0.0065 —0.420 -2.19
0.450 0.0092 —0,347 —2.04 0.446 0.0092 —0.351 —2.04
0.840 0.018 —0.0757| —1.74 0.85 0.017 —0.0706{ —1.77
1.20 0.034 0.0792] —1.47 1.26 0.034 0.100 —1.47
1.51 0.049 0.179 -1.31 1.56 0.049 0.193 —1.31
HEE | o0 0.062 0.303 | —1.21 | ZEE| 2.01 0.061 0.303 | —1.21
2.42 0.072 0.384 —1.14 2.52 0.070 0.401 —-1.15
2.76 0.080 0.441 —1.10 2.81 0.078 0.449 —1.11
3.66 0.096 0.563 —1.02 3.71 0.093 0.569 —1.03
4.09 0.103 0.612 —0.987 4.10 0.100 0.613 - 1.00
5.27 0.115 0.722 —0.939 5.31 0.112 0.725 —0.951
6.70 0.126 0.826 —0.900 6.80 0.124 0.833 -0.907
0.258 0.0042 —0.588 —2.38 0.291 0.0009 —0.536 -3.05
0.348 0.0052 ~-0.458 —2.28 0.374 0.0026 -~ 0.427 —2.59
0.381 0.0056 —0.419 ~2.25 0.433 0.0066 —0.364 —~2.18
0.473 0.0069 —0.325 —2.16 0.91 0.0090 —0.041 —2.05
0.899 0.0156 —0.046 —1.81 1.29 0.021 0.111 ~—1.68
1.20 0.030 0.0792f —1.52 1.65 0.035 0.217 —1.46
E : 1.56 0,035 .193 —1.456 2.54 0.046 0.405 -1.34
W 3 0.19 s )
2.10 0.040 0.322 —1.40 2.88 0.061 0.459 —1.21
2.51 0.049 0.400 —1.31 3.39 0.062 0.530 —1.21.
2.99 0.051 0.476 —1.29 4.19 0.081 0.622 —~1.09
4.33 0.062 0.636 -1.21 4,61 0.089 0.664 -1.05
4.88 0.065 0.688 —1.19 6.54 0.096 0.816 ~1.02
5.61 0.069 0.749 —1.16
% 2 ZEM -$18§ . Y-MoOOH {5 % Freundlich ®iBx > K, !
n
FRENEXRE R,
Tab. 2 The constants in Freundlich isotherm formula K,1/s and corresponding relation
coefficient R,, for amino acid with goethite and Y~-MnOOH systems
HIER nEE | RLEE | FER “EE | RER iR HEE HHE
K 0.0303 0.0258 0.0199 0.0191 0.0167 0.0129 0.0120 0.0113
ar- 1 —'1; 0.990 0.979 1.23 1.22 0.980 1.20 1.12 1.41
R., 0.981 0.986 0.975 0.976 0.981 0.982 0.960 0.968
K 0.0461 0.0338 0.0195 0.0490 0.0377 0.0460
r-
MaooH | L 0.612 0.167 0.774 | 0.619 0.511 0.631
R., 0.996 0.997 0.994 0.994 0.998 0.997
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THE INTERACTION BETWEEN AMINO ACID AND
OXIDE IN SEAWATER

I1. ISOTHERM

Wang Xiulin, Liu Liansheng, Liu Xuewu and Zhang Zhengbin
(Ocean University of Qingdao)

AssTrRACT

The paper studies the isotherm of the interactions among aspartic acid, glutamic
acid, histidine, lysine, glycine, theorine, serine, alanine and 7-MnOOH or goethite
in seawater. These isotherms are of Freundlich type at pHS8.10. For goethite sys-
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tem, the constants in Freundlich isotherm formula K == 0.0113~0.0303 and 1/a =
0.979~1.41; for v~MnOOH system K=0.0195~0.049 and 1/n =0.571~0.774. The
intéraction between amino acid and »-MnOOH is stronger than that between amino
acid and goethite, which is consistent with experimental result obtained from exchange
percentage (% )-pH curve. This depends on the facts that -basic surface group

4

M—O~ controls the y-MnOOH surface, while acidic surface group M-OH dominates
4
4 ,

goethite surface.



