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INTliODUC[rIOI~

The study of ions sorption process by marine sedi 

ments has a great theoretical c~nd. practica,l iln}Jortanee bec8.use

it offers the possibility ta use these sediments in the de 

polution processes.

The methods using radioactive isotopes [1,2J or

chemical dosage [3J have the best results in the study of

the sorption process.

The Electron Paramagnetic Resonance (EPH) represents

a spectroscopie method of investigation,frequently used both

in chemistry and solid state physics.This method,limited only

to the study of the ions and radicals with paramagnetic pro

perties,offers the possibility ta determine rapidly the con

centration of these paramagnetic species and to locate them

in the host enviroment [4,5j.
Using the KPR tehnique in the study of the liquid

samples,it becomes possible to determine rapidly the concen

tration of para,lYlagnetic ions, due to the extremely short time

measurement. 1rllis makes the ill?It an eff~icient method in the

study of the sorption processes.

This paper is devoted ta the results obtained by

studing the sorption process of Mn2+ ions,in aquous solution,

by marine sediments.These results are compared with thase,

obtained in the same process by using the 56~m radioactive

isotope [2,6].

EXPERI IvIE:N rr

The investigated sediments were collected from the

bottom of the Black Sea,at a depth of about 6 meters off

Mangalia coast.The samples were fine grounded up to 60 f and

dried up at lü50C for 10 hours.
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28 The mineralogical composition of the sadiments,as deteJ

rnined by X ray diffraction,shows the predominance of calcite (mol

than 95 ;~).

The h~R measurements were performed at room tempera 

ture using a X band JEü1 JES fuE - 3X tyre spectrometer.The mag 

netic field sVt/eep ratio was bet?!een 2(, and 200 Gauss/minute.The

~ER spectra were calibrated by means of a diphenil-picril-hydra

zine (Dij?li) starldard sample.

111îe sorption process d~rrl(~nlics vvas investigated b~r mea-

Sllrin,c;, at re{~Lllr.lr time int erval s ,tlle 8impli tude of the 'EJ?R lines

f T'" 2+ . t ct t b t., f . l .., . .,.o l;in lons no sorpe ye . y .ne l.ne y a.J.spersea sedJ-rnents in

the solution. The time intervals were 15 minutes for the first 6

hours,60 minutes for the next 24 hours and finaly 24 hours for

a neriod up ta 175 hours.

~i:he abave meni.-;ioned experiment \vas performed using a
-')

2 · 10 ,. mol/l solution of llinC12 in sea water.Both the sediments

~.:tnd t11e \I1J[lter s::;.mples \Evere collected in the sante place./fhe se

diments concentration was 20 mg/cm3 of solution.During t;}18

measur-eri1Ül1'GS, tl1e SOllJtiorl C01':télining f'ine~Ly d.i sperseà sedin1ents

,\;V2S conti11oUsl;( sti:cred.li1igu.re l shovvs the time variation of

IÜn 2
+ ions concent!"ation rernflined irl the sol1.!tion.

'rhe same measurements were performed by using a 2. 10-2

mollI solution of D~C10 in distilated water.ln the limit of ex-
é:..

perimentaly errors , tl1e l~esults \vere sin~ilar (table 1).

HESULT~ AND DISCUSSIONS

1\.na1z!sing the curve shovm in. ±~igure l one can see that

the sorption process take place in two stages (part Band C of

the curve).The numerical values of distribution k and diffusion

D coefficients+ as determined from the exuerirnentalv curve are,;.. v

reproduced in table 1.

After about 3 hours (part A aï the curve),until the

completely dispersion of the sediment into solution,take place

a very rapid decrease of filn2+ ions concentration (part B of the

curve).This process can be attributed ta a dominant adsorbtion

at the graines surface of sediments,up ta their saturation.

~or the diffusion coefficient D the value (in cm2/s)

+) The k and D coefficients calculation was perfor -

med accordine to the method,presented in the paper [6J.
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DB = 1.21 ± 0.15.10-9 was estab1ished,whatis in good

agreement with an adsorbtion process.

About 30 hours after measurements started (part C of

the curve),the Mn2+ ions concentration begin to decrease slow

ly.The diffusion coefficient D experimentaly determined for

this process is De = 1.27 + O.1·10-ll. This process can be

attribute to the slowly absorbtion of Mn2+ ions by sediments

grains.

175 hours after introducing the sediments into solu 

tion,the Mn2+ ions concentr2tion decrease under 1 ~ from the

initial value,wich is bellow the sesitivity limit of the EPR

spectrometer.

In arder ta compare the efficiency of the EPR method,
- -

the global distribution and diffusion ](:~ and D coef:ficients

were calculated,considering the total variation of Mn2+ ions

concentration in solution.during the whole experiment (about

175 hours). Thus calculated valu,es are very similar ta those

obtained using the radioactive isotope method [5,6J (table l ).
As a conclusion one can say that,by the EPR measure 

ments,it was established the presence of of two different

stages of the sorption process of tm2+ ions by the sediments.

These results pledge for the two layers model around a spherical

grain,in a fihi t source ,proposed in ref. [iJ .
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TABLE 1. The experimentaly determined values of the diss 

tri bution k and diffusion D (in cm~/s) coeffioients for the lYIn2+

ions in sea (1) and distilated (II) water solutions.The values

f t 1, f ,... . . t ., d r'\ [A 51 f th 56 -, ," ·Olle same coe I1Clen s reproauce rrom .,.or 1 e J;:m ~so -

tope are also shawn (III).

i

l II III

k.,.. 4 • 5L1. + 0.2 . 103 5.0 + 0.3 · 103
13

k C 4033 + 0.2 105 3.7 + 0.3 .105

"-
104 • lO~· · 104k 3.0 + Ü q - 3.3 + 0.3 5.75.,"..

~-

.1.21 0.1 lO- g
1 0.94 0.2 · 10- 9

DB + +

1
Drt 1.27 + 0.1 . l()-ll 1048 + 0.2 -10-11

\j

-
10-10

1

1.6 l -10 .1010D l 2.0 + 0.1 . + 0.2 · 0 2.75-
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CAPTION OF THE FIGURES

:B'igure 1. The time variation of the Ivrn2+ ions

concentration in aqupus solution,in the presence of finely

dispersed sediment.
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