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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%, AG%,) 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 xX107%~9.13 x 10™ %, 3.85
x1074~4.60x107*, 2.00 X 10™*~2.39 X 107%, and 1.07 X 107*~1.28 x 10"* mol/l, respectively. Surface ten-
SION, 7qy, 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 (—CHz;—) were —0.65RT, respectively. The minus values of enthalpy change (AHm) suggest that
the formation of micelle is exothermic. Additionally, the overall increase in the entropy change (ASm)

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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Table 2. Thermodynamic values of micellization at 25TC
as a function of alkyl chain length for N-alkyl
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H.P.B —3680 16.78 — 8682

O.P.B — 3688 19.48 —9495

EP.B —3691 22.07 ~10271
'D.P.B —3711 24.50 —11016
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bromides. ' |

: Hexadecyl pyridiﬂium bromide

: Octadecyl pyridinium bromide

: Eicosyl pyridinium bromide

: Docosyl pyridinium bromide

>» > @ O

-112—



Vol.8,No.2(1991)

alkyl pyridinium bromide &2} & dgvjet FF =
fold A9 gro] AL 9lof vl A& A
qQe &+ A

Fig. 119 232 % 40~60C 2% FIoA vl
A g g g3 WsH(AHR)E BW F49
Nt R B35 E 7 gleng YHA(PLE v
dol AAGE AE ¢ 7 vk

T3 Fig. 129 232 ¥ 6 40~60C =74 A
vy Ao upg deue] Wat(aHw e =7t $7F
gol wja} Awrzo g Zrlsln e R Y+ Ao

oj2}A, 40~60C &% WHAA S n]d FAAL 2
o 7} 9] enthalpy directed process™ e} A& 4
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v.g #

N-alkyl pyridinium bromide& olA €44 €49
A57F 16~229) 4259 3 E disiA ZHAE S

~—12—= //
/&
%/&
—~11 A/a/
2 =
S /ﬁ’;’&/
& —
g \
E @/8/
| /./.
o
/'O
{ { i { 1 | _
313.15 323.15 333.15
318.15 328.15
Temperature(K)

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

: Hexadecyl pyridinium bromide
: Octadecyl pyridinium bromide
: Eicosyl pyridimum bromide

: Docosyl pyridinium bromide
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N— Alkyl Pyridinium Bromide & 9] AR ¥4l g ety 54 g

ZAQ3 o]22E A VA FEE FAstAH H2e
8320 sl dA8H 5EAE ZAE 23 o5
22 AES N

(1) N-alkyl pyridinium bromide 3 Ci~Cx H 9ol
A 4o FHAE S 2% Ao QAL TR
Ao BB (yome) 2

Cis : 33.49~36.00dyne/cm

Cis : 34.78~37.61 dyne/cm

Cax :35.49~38.83dyne/cm

Cz : 38.76~55.80dyne/cm
Ak

(2) B 2yogne YAVAEEE FFE
Ax=

hexadecyl pyridinium bromide :

7.64x10*~9.13x 10" mole/]

octadecyl pyridinium bromide :

3.85% 10 *~4.60x 10" ' mole/l
eicocyl pyridinium bromide :
2.00x10*~2.39x 10" mole/]

decosyl pyridinium bromide :

1.07x10™*~1.28 X 10" mole/l
2 vEbRin :

(3) YA AEFE(CMC) S} 254719 GdAF
(N)2 plotdt A3} log CMC=A—BN# & #7417}
EFS T

(4) log CMC$} (1/T)E plot st 23} | ABAE
et 40c~60CcolA- = methylene group
(—CH2—)% ol Aol m& Af{ovx WHite
—0.65RTX o}
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