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Abstract: Poly(6-dodecyl-2-(acrylamidomethoxy)-1,3,6,2-dioxaza borocane) (PADB) is a novel amphiphilic polyborate.
The surface activity of the polyborate PADB with various weight-average molecular weights (M,) in an aqueous solution
was measured by surface tension methods. Using regular solution theory, the interaction between PADB and sodium
dodecylbenzene sulfonate (LAS) in 0.5 mol-L™ NaCl aqueous solution was studied and compared with the monomeric
ADB/LAS mixed system. Results showed that the M,, of the polyborate PADB ranges from 1.5x10'-3.5x10". The
increasing M,, of PADB raises their critical micelle concentration (cmc) in aqueous solutions, however, the surface tension
at cmc (Yo can also reach about 31 mN-m™(298 K), which indicates excellent surface activity. By PADB addition, two
transitions occurred in the curves of the surface tension (y) vs logarithm concentration of LAS (Igc;as) and were labeled
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¢, and ¢, respectively, in which ¢,<cs<cmcyas. The surface activity of the LAS aqueous solution increases with PADB

addition and the reduction of its M,,. The PADB solution can be regarded as a special monomeric ADB solution. The

micellization parameters of the PADB/LAS mixed solution were calculated by regular solution approximation. The

interaction parameter value 3, of the PADB/LAS mixed micelles was about —2.4 — —4.7, coefficient f;,<1, demonstrating

a strong synergistic interaction between PADB and LAS. |8,| reaches a maximum when the molar fraction (x,) of the

monomeric ADB unit of PADB in the mixed surfactants is 0.47. By comparison to the monomeric ADB/LAS mixed

system, the PADB/LAS system possesses a larger |8,,] value when x, is below 0.8 and a stronger interaction effect is
apparent. As x, increases, the molar fraction (x,,) of the monomeric ADB unit of PADB in the PADB/LAS mixed
micelles increases linearly but this increase is less than that of the monomeric ADB/LAS mixed system.
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Table1 M,, PID, and surface tension of polyborate
PADB in aqueous solution at 298 K

Sample M, PID cme (mg-L™) ye/(mN-m™)
PADB-1 15185 1.009 72.1 30.7
PADB-2 21672 1.001 88.3 31.2
PADB-3 28446 1.165 121.0 31.2
PADB-4 34885 1.240 142.0 31.8
ADB(monomer) 383 - 329 290.2

M,: weight-average molecular weight; PID: polydispersity index of
polymer; cmc: critical micelle concentration; vy surface tension at cmc
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X Xim Sim B
0.09 0.15 0.06 -3.94
0.28 0.25 0.10 -4.14
0.47 0.33 0.12 —4.64
0.68 0.39 0.19 —-4.47
0.89 0.49 0.53 -2.41

x, is the mole fraction of the monomer DAB unit of PDAB chains in
the mixed surfactants. x,, is the mole fraction of the monomer DAB
unit of PDAB chains in the mixed micelles; f; is the activity coefficient
of the monomer DAB unit of PDAB in the mixed micelles. B, is the
interaction parameter value for micellization in the mixed system,
condition: 298 K, 0.5 mol-L™ NaCl solution
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