KEOBER DMADTHCEZ 5ESME LT 7 3 v HEORE

The role of clay minerals and humic substances on the behavior
of organic and inorganic compounds in hydrosphere
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Interaction between trace organic compounds or metallic ions, dissolved in fresh water,
and fine particles of minerals andfor humic acids which are both major constituents in the
natural water, as inorgnaic materials and organic substances, was studied.

Lipids such as sterol and fatty acids, were taken up by montmorillonite and sediments
from water of very low lipids concentrations. The percent uptake of fatty acids seemed not
to be affected by equilibrium concentration, montmorillonite concentration and fairly affected
by organic compounds associated with particles. Those lipid materials seemed to be inter-
calated to the basal spacing of the clay mineral.

Alkyl benzene sulfonates {ABS) anion surfactants aiso adsorbed on the minerals but they
associated with organic compounds covered the minerals.

The value of the partitioning of above substances between solid and water phase was
dependent on their solubilities in water, though their major adsorbing sites were different.

The adsorption of Cu®*, Ni**, Zn?* and Cd®** by moentmorillonite relating to dissolved or-
ganic carbon was also studied.

Several sample waters with different organic carbon concentrations were prepared by ul-
trafiltration and addition of starch and albumin., Organic compounds dissolved in natural
river water tend to decrease the uptake of metallic ions except for Cd®*. The results were
explained on the formation of complexes between dissolved organic compounds and metallic
ions which were dissolving in water.

However, only 10% of total uptake of metallic ions except for Cd* by minerzl surface
was affected by dissolved organic compounds, The partitioning between solid and water
phase decreased in the order, NizzCu>Zn»Cd at about 2 ppm of metallic ions and 2. 25 ppm
of dissolved organic carbon.

Surface sediments and core sediments of Lake Biwa were fractionated in particle sizes
with micromesh sieves and Shodex-PS. The organic compounds and copper and zinc were
concentrated in the fine particle fraction (<5 pm} of sediments.
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Fig. 1. Uptake isotherms of cholesterol from mixed solutions of river
water and sea water (0, 1, 5, 10, 20, 34.5% in salinity) at 26'C and

7.6-7.8 in pH,
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Fig. 2. Relation between amount of uptake
of cholesterol per unit of weight of mont-
morillonite, and the concentration.
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Fig. 3. Effect of organic concentrations on
the uptake of C-cholesterol from solu-
tions mixed with the extracts.
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Fig. 4. Settling velocities of montmortlionite
of different salinities. Amount of uptakes
in salinities of 0 and 1% of this study are
slightly different with previous results in
Fig. 1. a showing the results in calcula-
tions using the amount of uptakes of
previous results.
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Fig. 5. Uptake isotherms of stearic acids and
patmitic acid by montmorillonite at 20C.
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Fig. 7. Changes of percent uptake of stearic
acid by montmorillonite with the concen-
trations of the clay mineral at 20C.
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Table 1. Desorption of stearic acid uptaked
on Na-Montmortlionite by resuspensions
in river water

fél:él' Res;;zﬂen- Uptake Retained Desorbed
. a 0
{pg/l)  number (ng/g) () (%)
0. 63 ¢ 9. 66 100 —_—
1 9.27 96.0 4.0
2 8.85 91.7 4,3
3 8. 38 86.8 4,9
0. 65 4] 9. 62 100 —
1 9.19 95, 6 4.4
2 8.63 89.7 59
3 8. 11 84.3 5.4
1,05 0 11.03 100 —
1 10. 60 96.1 3.9
2 10.11 91.6 4.5
3 9,70 87.9 3.7
1.07 1] 10. 76 100 —
1 10.70 99,4 0.6
2 10. 27 95,4 4.0
3 9, 82 91.3 4.1
1.94 0 24,28 100 —_
1 23. 46 96, 6 3.4
2 22,52 92.7 3.9
3 21.79 89.7 3.0
2,10 0 24,42 100 -
1 23.61 96. 7 3.3
2 22.67 92.9 3.8
3 21.99 90.1 2.8
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from aqueous solution on 40 mg/5 m/ of
the sediment, the suspended matter and
kaolinite, at 25-28C.
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Fig. 9. Change of percent uptake of stearic
acid by montmorillenite with temperature.
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Table 2, Changes of organic carbon in the water, before and after the adsorption

experiment (with and without montmorilionite).

DOC (ppm)

Without Montmorillonite

With Montmorillonite

Water Sample

Before After Difference Before After Difference
M.W. <500 Ultrafltrate 0. 65 0. 85 +0.2 0. 65 0.75 +0.1
<1,000 1.15 1.25 +0.1 115 125 +0.1
<100, 000 2.2 2.73* +0.48 2.25 2, 28* +0.03
ﬁgg: ooy dom) 4,31 4, 65 +0.34 4,31 3, 10* —121
>1400, 000 10,5 11,0 +0.5 10.5 5.25 —5.25
Starch in GF/C Filtrate
20 ppm 12,0 12.0 12, 0 8.0 —3.0
50 ppm 23.5 22,0 -1.5 23.5 20,0 —3.5
100 ppm 42,0 40.0 —-2.0 42.0 40.0 2.0
Albumin in GF/C Filtrate
20 ppm 11.5 8.5 -3.0 11,5 2.0 —9.5
50 ppm 24.0 19.5 —4.5 24.0 3.0 —21.0
100 ppm 45.0 34.¢ —-11.0 45,0 5.5 —39.5

* Cu, Ni: 9.8ppm; Cd: 2.1ppm and Zn: 2.0 ppm.
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Table 3-a. Adsorption of Cu?* ion to wall of vessels and solid (montmorillorite and wall),

2t Amount of
([?pum) Sample Adsorbed ion g“m Lt
to Solid (mg) wator Cantor
9.8 Ultrafiltrate
(0.4 mg) M.W. <500 0. 395 74. 4 0. 061
<1, 000 0. 395 84.2 0.037
< 100, 000 0. 387 30.6 0.021
S ooe Hom 0. 302 48.0 0.153
> 100, 000 0. 386 25.5 0. 100
Starch in GF/C Filtrate
20 ppm 0,392 50.6 0. 059
50 ppm 0. 388 32.8 0.126
100 ppm 0. 385 25.5 0.126
Albumin in GF/C Filtrate

20 ppm 0.393 55.0 0. 471
50 ppm 0. 392 48.5 0. 359
100 ppm 0, 380 19,0 0, 253
0,98 M.W. <100, 000 0, 0363 9. 89 0,181
1. 96 0. 0746 14.1 0,071
9.8 0. 387 30.6 0.021

19.6 0. 786 58. 4 0

M.W. 100, 000 30 m!

0.98 ;100, 000 10 mi 0. 0365 10.5 0. 167
1,96 0. 0753 16.0 0.120
9.8 0,392 48.0 0. 153
19.6 0. 787 63.3 0.077

Table 3-b. Adsorption of Ni** ion to wall of vessels and solid {montmorillonite and walb).

ok Amount of
Ni Sample Adsorbed ion Loons Let
(ppm) to Solid (mg) Caator Craser
9.8 Ultrafiltrate
(0. 4 mg) M.W. <500 0. 301 3.03 0. 064
<1,000 0,299 2.98 0. 041
< 100, 000 0. 261 1.89 0.153
<100, 000
=100, 00 0. 239 1. 48 0,225
<100, 000 0, 252 1.71 0. 053
Starchk in GF/C Filtrate
20 ppm 0. 287 2.53 (. 030
50 ppm 0.278 2,29 0. 020
100 ppm 0,282 2.38 0. 053
Albumin in GF/C Filtrate
20 ppm 0.271 2.11 0,124
100 ppm 0. 256 1.77 0. 064
0.98 M.W. <100, 0600 0. 038 18.6 0.032
1.96 0. 075 16.0 0.071
9.8 0,261 1.89 0,153
19.6 0. 598 2,96 0. 241
M.W. 100, 000 30 m!
0.98 ;00’ 000 30 m; 0.034 5.13 0.077
1.96 0. 072 9,05 0. 167
9.8 0,239 1. 48 0.225
19.6 0. 577 2.59 0, 441
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Table 3-¢. Adsorption of Cd®* ion to wall of vessels and solid {(montmorillonite and wall).

2 Amount of
{gd;:) Sample Adsorbed ion Laoisa Lo
P to Solid (mg) Coater Conter
2.1 Ultrafiltrate
(0. 087 mg) M.W. <500 0. 030 0.527 0.082
<1,000 0.031 0. 544 0. 060
<100, 000 0.027 0. 448 0. 105
<100, 000
=100, 000 0.035 0.68 0. 050
=100, 000 0.038 0.772 0. 250
Starch in GF/C Filtrate
20 ppm 0.029 0. 505 0.024
50 ppm 0.028 0. 479 0. 089
100 ppm 0. 030 0.533 0. 186
Albumin in GF/C Filtrate
20 ppm 0, 036 0. 700 0, 280
50 ppm 0. 043 0. 963 0. 235
100 ppm 0,046 1.111 0.148
0.21 M.W. <100, 000 0. 008 29 0,50
0. 42 0.010¢ 1.4 0. 167
2.1 0.027 0. 448 0. 105
4.2 0. 108 1.65 0. 05
M.W. 100, 000 30 m/
0.21 5100, 000 30 0. 008 29 0.167
Q.42 0,011 1.8 (. 167
2.1 0.035 0. 68 0.05
4.2 0.109 1.83 0,035

Table 8-d. Adsorption of Zn*" ion to wall of vessels and solid (mentmorillonite and wall),

o+ Amount of
([?[;}m) Sample Adsorbed ion gﬂ“"d ""-—-“gw"”
Lo Solid (mg) watoy wator
2.0 Ultrafiltrate
(0. 82 mg) M.W. <500 0. 076 12.8 0,031
<1, 000 0. 075 12.3 0
<100, 000 0.074 9.3 0.111
100, 000
§100. 000 0. 074 3 0.176
>100, 000 0.071 0. 087
Starch in GF/C Filtrate
20 ppm 0.075 10.8 0
50 ppm 0. 074 9.3 0. 087
100 ppim 0.074 9.3 212
Albumin in GF/C Filtrate
20 ppm 0.075 10.4 0. 389
100 ppm 0. 073 8.5 0. 227
0. 20 M.W. <100, 600 0.008 =) 1.50
0. 40 0. 016 oo 0. 250
20 0. 074 9.26 0,111
4,0 0, 154 15 0,143
M.W. 100, 600 30 m!
0. 20 ;1 00,000 19 0. 008 o0 0. 666
0, 40 0.016 0 0.333
2,0 0,074 9, 30 0.176
4.0 G, 150 10. 4 0.111
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