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CONFORMATIONAL AND AGGREGATIONAL BEHAVIOR
OF SODIUM N-LAUROYL SARCOSINATE IN AQUEOUS
SOLUTIONS BY NMR OF 1H AND 13C NUCLEI

V.L Chizhik®, ALV. Popopva®, V.V. Vasinovich®, and A V. Ievlev®

“Saini-Petersburg State University, Saint Petersburg, Russian Federation
*Eenstatinov Institute of Nuclear Physics of the NRC' “Kurchatov Instufute ",
Cratching, 188300 Russian Federation

Surfactants belong to acmal chemical products, which are conswned in a large amount and find oumerows applications in variows
areas. Amino-zcid based surfactants attract an increasing imberest, mainly because of their envirommentally fhendly properties.
Among them one of the most commaenly nsed is sodinm M-lauroy] sarcosinate (S1S).

To investgate the chemical snd physical properties of surfactant solutions, a gZreat mumber of experimental and theorstical
methods have been used. Among them a special place can be assizned to nuclear magnetic resonance methods (used in the present
shndy): FMME spacooscopy, NME relaxomeny, MME diffusomety. Despite numerous studies of the properties of 515 in vanous
systems, there are curmently many guestions that reguire clanfication, in parficular it concems the value of the critical micelle
concenfration (CMC), conformational transitions in solutions and mixtures, local mobility of indmidusl segments of amphiphilic
molecules, etc.

From the MAE spactra it was possible to esimate the time scale of the intemal reorientations of the COO-group at the room
temperamare: 3+5 ms. Thers 15 3 relatively fast exchangs of the 515 molecules between the monomer and micellar states: the
exchange time is much less than 1 me. Modern KME spectmometers allow the measurements of relaxaton rates for resolved spectral
lines belonging to different moleonlar groups and, therefore, the mvestization the local molecular mobility. For example, it was
possible to obtain for the set of CH, groups the comrelation time of T ~107 5. Using the MME. method with a pulsed magnetic field
rradient, the salf-diffusion coefficients of surfactant molecnles in the monomenc and micellar states were measured. The obtained
data allowed us to refine the CRIC values and develop a new method for estimating the decrease in the concenfration of monomers
with the increase in the wtal concentration of surfactants.

In practical applications the surfactant mixtures are offen nsed because surfactants in mixnmres exhibit new properties. In
particular, mixtares of cationic and smionic surfactants are of interest for research In the present smdy, in addifion to SLS the
dodecylmimethylammoninm bromide (DTAB) was chosen as the starting point. Data indicating the fonmation of mized micelles
in 3L5%+DTAB systems have been obtained As a hypothesis, we sugzest the elecirostatic binding of molecules in the 3L5+DTAB
systems, which manifests itself in the broadening of the spectral lines for certain concenfration regions. The spin-lattice relaxafion
times of '"H and “C oacled have been measured. Based on the relaxation of "C, the reorientation imes of the moleculss are calonlated
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