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Abstract : Surface tension as a function of concentration and temperature was measured for aquous
solution of sodium N-acyl sarcosinate, RCON(CH:)CH: COONa, From the intersection points in the
( Xr-logC) curves, the critical micelle concentration {cmc) was determined at 20, 30, 40, and 50TC.
Structural effects on the cmc maximum and the minimum area per molecule at the aquous
solution/air interface were discussed. The free energy, enthalpy, and entropy of micellization and
adsorption of surfactant solution also were investigated. Numberous investigators have dealt with
sodium N-acyl sarcosinates and their applications as wettings, flooding and reducing agents and as

corrosion inhibitors,
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Fig. 1. Variation of surface tension vs, concentration
of sodium N-lauroyl sarcosinate[LS] at 20, 30,
40, and 507C. (0;20C, @:30C, @40C, ©:50
)
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Fig. 2. Variation of surface tension vs. concentration
of sodium N-myristoyl sarcosinate[MS] at 20,
30, 40, and 50T. (0:20C, @:30C, :40C,
©:50C)
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Fig. 3. Variation of surface tension vs, concentration
of sodium N-palmito y! sarcosinate[PS] at 20,
30, 40, and 50TC. (0;20C, @:30°C, :40C,
©:50C)
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Fig. 4. Variation of surface tension vs, concentration
of sodium N-stearoyl sarcosinate[SS] at 20,
30, 40, and 50C. (0:;20C, @;30°C, (40T,
©:507)
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Fig. 5. Variation of surface tension vs, concentration of
sodium N-oleoyl sarcosinatelOS] at 20, 30, 40,
and 50°C. (0:20C, @.30°C, 3:40°C, ©:50C)

Table 1. Critical Micelle Concentration{cmc), Maximum
Surface Excess(/'max), Minimum Area(Amin),
Efficiency(Pc20) and Effectiveness(Tcmc) of
The Sodium N-Acyl Sarcosinates

Compd l(c';n)p ( ame g x 110“' A...gn P 1 e
mol/ €) | (mol/am™) | (om") {(mmol/ ¢)] (dyne/cn)
20 |16x10° 135 124 330 412
Ls B0 [le2x 10'?‘ 1.33 125 255 120
40 |10x10* 1.31 126 300 432
50 [90x10™ 130 128 376 439
2N [38%10° 131 127 374 322
0 |35%x107 1.26 130 3.80 328
MS ) i
40 |25%10° 124 134 39 315
0 |22x10" L2 136 4.10 3B.7
2 [g0x10” 1.26 131 3% 230
| W [82x10%) 125 132 | 430 us
£ 4 |80x10™ 123 134 440 Ho
2 [75%10" 120 137 EE 368
20 [50x107| 124 134 300 290
R N R (g R e 136 325 315
o 4 |40+%10" 121 138 330 336
5 {38<107 120 140 339 343
20 [52x10° 15 134 333 348
0 [48x10°| 124 135 352 359
0s .
40 {45x107 12 136 451 360
30 |aox10™ 121 138 3.50 372
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Fig. 6. Variation of log cmc against total number of
carbon atoms in sodium N-acyl sarcosinates
at 20, 30, 40, and 50C. (0:20C, ©:307,
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Fig. 7. Equivalent conductivity vs., square root of
concentration of sodium N-lauroyl sarcosinate
at 20, 30, 40, and 50C. (O ; 20T, @ ; 307,
@ . 40T, © :50C)
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Fig. 8. Equivalent conductivity vs. square root of
concentration of sodium N-myristoyi
sarcosinate at 20, 30, 40, and 50C. (O ; 20C,
® ; 30°C, O . 40T, © : 507)

400

300

200

Equivalent Conductivity (Q'1cm2)

0 5 1‘0 1‘5 Z.O
/T x 102 (mollL)
Fig. 9. Equivalent conductivity vs, square root of
concentration of sodium N-palmitoyl

sarcosinate at 20, 30, 40, and 50C. (O ; 20C,
® ; 30°C, & 40T, © : 50T)
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Fig. 10. Equivalent conductivity vs. square root of
concentration of sodium N-stearoyi
sarcosinate at 20, 30, 40, and 50°C. (O ; 207,
® . 30c, @ 40T, ©: 507C)
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Fig. 11. Equivalent conductivity vs. square root of
concentration of sodium N-oleoyl sarcosinate
at 20, 30, 40, and 50C. (O ; 20C, @ : 30T,
@ 40C, © 50C)
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Fig. 16. Variation of surface tension(dr) against —log
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Table 2. Thermodynamic Parameters of Miceliization
and Adsorption for Sodium N-Acyl

Sarcosin—ates
Comp'd Temp] 2 Gric] & H'ne| 6 S%mic | 66" | 2 H'w] 5 8"
PEHT) " [tea/mol) {ti/mo) | (erg) | (a/mol |Get/mal) | (erg)
20 | 206 509
s | | o 512
K0 | -m2 578
0 | e | s | 0170 | e04 | 1es8 | 02566
20 | w3 526
MS 30 -30.0 -55.7
| s 572
s | w36 | w60 | 01625 | 598 | 4166 | 03227
0 | 32 605
- 30 375 1.4
P51 | 02 682
5 | -a26 | 1166 | 01570 | 713 | 2088 | 03027
20 | 58 503
s | 2| > ‘535
40 | -m8 -56.7
50 | -2 | om | 01242 | -582 | 3087 |ozer
20 57 510
| o270 558
05 | 40 | 29 570
50 | 309 | 887 [oue | 589 | 3233 | 01048
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