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ABSTRACT

In relation to the preparation of Langmuir-Blodgett thin film, four kinds of N-alkylpyridinium bromide
were synthesized. The values of surface tensions of these ﬁlaterials, measured with a Traube stalag-
mometer, gave the relationship between the critical micells hydrophobic radical and between CMC and
temperature, Values of thermodynamic properties(AH%., AS%n, AG%s,) for the formatoin of micelle were
also obtained.

Experiments gave the following results;at the temperature range between 40 and 60, CMC of
Hexadecyl—, Octadecyl —, Eicosyl—, and Docosyl—Pyridinium Bromide were 7.64 X107*~9.13 x 10™%, 3.85
X1074~4.60%107%, 2.00 X 10™*~2.39 X 10, and 1.07 X 10™*~1.28 x 10™* mol/I, respectively. Surface ten-
sion, 7., Of those were 33.49~36.00, 34.78 ~37.61, 35.49~37.61 and 38.76~55.80 dyne/cm, respect-
ively. The relationship between CMC and the mumber of carbon atoms in the hydrophobic radical, N was
expressed as follows :

Log(CMC)=A—-BN
where A and B are constants,

At the temperature range between 40 and 60C, the change of Gibbs energy(AGm) for one methylene
group (—~CH;—) were —0.65RT, respectively. The minus values of enthalpy change (AHn) suggest that
the formation of micelle is exothermuc. Additionally, the overall increase in the entropy change (ASwm)

with respect to the temperature increase suggests that the formation of micelle is attained by a exother-
mic enthalpy directed process.
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Table 1. Critical micelle concentration and surface ten-
sion of N-alkyl pyridinium bromides at 40~60

T
Dggree . Cornpound- CMC(mole/l) yemc(dyne/cm)
H.P.B 7.64x10"" 36.00
40C O.P.B 3.85%x10"* 37.61
E.P.B 2.00%10 " * 38.83
D.P.B 1.07x10"* 55.80
H.P.B 8.00x10* 34.75
45T O.P.B 4.03x10°* 36.61
E.P.B 2.09%10"* 37.83
D.P.B 1.12x10°* 50.50
H.P.B 8.36%10 34.18
50°C O.P.B 4.22%10 " 36.30
E.P.B 2.19%10"* 36.70
D.P.B 1.17x10"* 45.00
H.P.B 8.73x10 33.84
55¢C O.P.B 4.40%10"* 35.50
E.P.B 2 20%10 * 36.00
D.P.B 1.22x10"* 41.25
H.P.B 9.13%x10 * 33.49
60C O.P.B 4.60x10 1 34.78
E.P.B 2.39%10 4 35.49
D.P.B 1.28x10"* 38.76

H. P. B = Hexadecyl pyridinium bromide
0. P. B=0ctadecyl pyridinium bromide
E. P. B = Eicosyl pyridinium brormide

D. P. B = Docosyl pyridinium bromide
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Fig. 2. Surface tension versus concentration curves of N
-alkyl pyridinium bromides at 40C.

: Hexadecyl pyridinium bromide
: Octadecyl pyridinium bromide
- Eicosyl pyridinium bromide
: Docosyl pyridinium bromide
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bromides. ' |

: Hexadecyl pyridiﬂium bromide

: Octadecyl pyridinium bromide

: Eicosyl pyridinium bromide

: Docosyl pyridinium bromide
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Fig. 12. Entropy change varlation of N-alkyl pyridinium
bromide.

: Hexadecyl pyridinium bromide
: Octadecyl pyridinium bromide
: Eicosyl pyridinium bromide
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N-— Alkyl Pyridinium Bromide & 9] AW @4l o § Qojety =4 g
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(1) N-alkyl pyridinium bromide 3 Cis~Cx ]9
A Fade FAZEE 2T 23 QAL TR
Aol BB (yome) S
Cis : 33.49~36.00dyne/cm
Cus : 34.78~37.61dyne/cm
Ca : 35.49~38.83dyne/cm
Cz : 38.76~55,80dyne/cm
Nk,
(2) 2E3E SHoczRyY dAvdFE=E F#5F
AN
hexadecyl pyridinium bromide :
7.64x10*~9.13x 10" mole/l
octadecyl pyridinium bromide :
3.85%107*~4.60x 10" ' mole/l
eicocyl pyridinium bromide :
2.00x10™'~2.39x 10" mole/l
decosyl pyridinium bromide :
1.07x107*~1.28 X 10" “mole/]
2 el |
(3) LA AFEZ(CMC) &} 254712 @Ldx+
(N)& plots Az log CMC=A—BNz} & 277}
EFS T
(4) log CMC%} (1/T) & plotd 23} FHAAE U
et 40Cc~-60ColA= methylene group
(—CHz— )3 v 4 & AFAA] ¥
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