Polymer (Korea) Vol. 16, No. 3, pp 363—371 (1992)

7)) A o) A 2,4-Hexadecadienoic Acid2] ©hi=} w}
&l ¥ pHet ¢12) o 3

142 7F3-7235-3%=
gzetr1e e shetz ot
(1992 39 62 FF)

The pH and Salt Effects on the Monolayer Behaviors of
2,4-Hexadecadienoic Acid at the Air/Water Interface

Seung-Ryeol Kim, Kyu-Jong Lee, Kil-Ho Kim and Jong-Duk Kim
Dept. of Chemical Engineering, KAIST, Taejon, 305-701, Korea
(Received March 6, 1992)

8 9% 719 AdA oA 2,4-Hexadecadienoic acid(HDDA) SR At AE o) )3 pHe Qo] o
FE 49 Hgith. HDDAE ©o]2Z#S AYUEE n-A S M(surface pressure-surface area iso-
therm)oll Al B X|= AW A% o] palmitic acid}= t}=t}, HDDA GEALE diene) 9] J3ko
BAATE dehlie 2 2AF WAL Zed 92 pHo e n-A S, ue a3,
4 BEQtete] HANE GO HPo e R HEA F Yelo] YRR HE Yo 2 o) &3l
7198 & F AU A AL APAM AP L A RS FUTZS H 33 g} @& 2t
TS FTHIAG. A T2 oA Bole Aol diene7| 7t FHANA Yol A&z
ZE38t7] mEolnt. ofo] Wdte] Batt = kY Aol Jo] Y& WA, Cd*e Yoz LS
JtEEA AT, et HAERE 2 faleh ) o3 dRE AT &4 s #3 pH7} &
Aat, HHF AL At b GRS YL 5 ).

Abstract : The surface behavior of 2, 4-hexadecadienoic acid(HDDA) on the air/water interface has
been investigated on the effects of pH and salts. Since HDDA has a conjugated double bond, its n-A
isotherm differs from that of palmitic acid. The HDDA monolayer exibited only the expanded phase
and large limiting area because of the orientation caused by the diene group. The n-A isotherms,
repetition effects and area change at constant n with pH indicated that the main factor of film loss
was the dissolution rather than the film collapse of HDDA. Considering salt effects, AP+ ion improved
the monlayer stability by forming a stable surface structure of the film. Also the phase transition of
film was observed. Perhaps it is because that diene group works as hydrophobic group by lifting a
conjugated double bond from the water surface. However, Ba?* did not show any effects, and Cd?!
accelerated the dissolution of monolayer into the subphase. In summary, the film loss by the dissolu-
tion and collapse could be reduced under the conditions of optimum pH, and the stability of monola-
yer was increased by the use of good salts.
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Fig. 1. Schematic diagram of experimental system.
Top view shows the constant perimeter barrier sys-
tem of Langmuir trough.
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»
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CH,(CH,) 1.CH=CH— CH=CHCOH
2,4-Hexadecadienoic acid

Fig. 2. The synthesis of 2,4-hexadecadienoic acid.

ARg-Et) o] W Ao 2= Milli-QPA| A8 9] o]
2a@FA g AAEZRE AR 18.2 MQ-cmold
o] AZIMGE e golestd B AHE34th

AL 21T A o] Fojgom zbzte] Agel U
oJA] Fzt= £0.5°Coly= AU &9 BH
Aol giF exAsE —0.5mN/m-Ko2 7143
AT olME 2 e 371 eh
229 Pz Aol ¥ gHIE & $59
ol Ae 22F7t wE oJE9] HFo] Yot
22 o] WM8tE FA "ok ey exzde 3
8% A= AE3HA gk AEL nlola2 AU
E A3t Palmitic acide] Z$ol= 200ul,
HDDAE 150ulE 32l A/RAI7)a &oljo] F
< 93 308 /o F FPston, BE AP
A gk, olgkEEi: 15.0 mm/min(=24.9 cm¥/
min) ot} 44 FH3e] 4F-L 15mN/m7}A]
4EA17) F, 5=q] Aoj(feedback control)dl] ¢
3l BHYS A

A3 9 13
o] A¥el 2% 93
Fig. 32 4% pH7} 2.6Y w¢] palmitic acide}
HDDA?| n-A 52422, o774 Yehde 524

o Roliz F Bo] olFATY T GEE2

w2 A164 A3E 1992 59

4‘0 T : T .. T T
e 30 | palr_nitic' 1
= acid
5
£ 0}
£
A

10

0 I

0 10 20 30 40 50 60
Surface Area, R2/molecule
Fig. 3. n-A isotherms of HDDA and palmitic acid by
the compression & release. The dashed line represe-
nts the tangent before the monolayer is collapsed.
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Fig. 5. Plots of nA/kT as a function of n for HDDA
(O) and palmitic acid(@) in the compression step.
The inset represents the data near zero pressure.
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Table 1. The Constants Obtainded by Plotting nA/kT
VS, T

1
- b
a

132 0.0614 25.09
83 0.1206 48.96

a akT bkt

Palmiticacid 0.0076 3.106X10'®

HDDA 0.012 4.871X10%
Unit : akT{ erg/molecule]
bkT[A%/molecule]
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Table 2. Compressional Moduli of Monolayers

Monolayer C.1, mN/m
Clean surface 0
Ideal n
Liquid expanded 12.5 to 50
Liquid condensed 100 to 250
Solid condensed 1000 to 2000
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20 PR DR ST | P B "
0 10 20 30 40

Surface Pressure, mN/m
Fig. 6. Compressibilities of HDDA and palmitic acid
by the compression. The slope of the steepest tangent
(dashed line) represents the compressibillity of tigh-
tly packed monolayer.
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Fig. 7. pH effects on HDDA. As pH increases, the su-
rface pressure apparently decreases.

S

Bo’—“‘ﬁi-—.—T_‘—'ﬁ“-—‘__irr
50 \6\ 7
B
£ 40; v ]
- [ ®
E
o
g 30f ° b
s v
T wr
- v

S [ E—
0 1 2 3 4 5 ]
Number of Repetition

Fig. 8. The limiting area of n-A isotherms with num-
ber of repetition.

gASe) AHolth. MR WHeR 18
Ago] BeaUcH(Fig. 9). %& pHol M oo 7
340 g WEENE vlmsich sHA% pH 6.2
e AAo Wl &)@ wel Euyd 3,
w3 w27t FobAh olRe oleste] A

368

143 - %5
80 T T T T L
o |
/ : ]
- v
|
(%} ) —~ O
4 70 - .
:: L
=
-§ r
S }
2 60 - .
3
O pH 26
@ pH 36
V pH 5.6
V¥ pH 6.2
50 | L 1 1 1

0 1 2 3 4 5 8
Number of Repetition
Fig. 9. The compressional modulus at limiting area

with number of repetition.

B3] 1atge] 717} 3ol o3 B E oA
A7)1A BEoZ Fig. 794 & F Y& At
pHell W& Z717} o] ukds) F}. 3, ol 7
$o glo}H z719] Clo] ThE pHell ®)sla] A
Moz e AL GEA vl urlegHe &4
o gFoz NAH fustH Y n-A 5
A e B dAde SRRl ugHA @&
k7] Wjio) ZHzko] AAECTH A "k, welA
@) Nozry FaAE Clw AA KT A He,
ol21gt Axte pH 5.6 Z$-olx pH 2,63 3.69]
A9} vjmEtE Fe Wod HAE £ Q.

ol e} vzt A &Ae U4 RS 15mN/m)
oA Alzbel mE W Wzt Aol o8 P
4 glow, ztzhe] pHell ti§ Ax7} Fig. 100
et qlth @b £2e] 38 9de] vhe] B3
o 93 AT &AETE J=FEAAE At
of wet 74 Holth, sfukald ¥y do) 4
Agto] wldste] BRI A F Q= FRo] A
A7) WEo|th. AT Yool &7t 1 A
olgh® Alztel wa} 33t Aol it ol
BA 1 EEE £ Aotk olg# st A3
2 M8 B, Aozl {37t Biajute] &

Polymer (Korea) Vol. 16, No. 3, May 1992



09

08}

07F

AlA

06

05

04

- 1y

0.3 1 2 3 4 5 6
Time, hr

Fig.10. The change of surface area at a constant sur-

~

face pressure(15mN/m) with respect to the lapse of
time.

Aol 2A A§YS ¢ 4 Ui, pHe| F7bo) me

I 2%} 37HE olF W T BEAue
40l g 27] 40%7ke] £4 £=5 pHel B4
2 Fig. 110 ugich. 9e 344
A, golrk Felsleg nels

992 32 2 5 29,

Holl o3 e o]&7ts} o] 229 FHo wabA
depzivha deA Qg &, o) & wel vEajut
o] &} A==, stearic acidol] tha)A
Na*, K* 59 17} o]2& nfo] g 4o o5t
&3S 71582070, Ca?t, Ba?t, Cd*t %9 271
o] 2L At TEALS A, LB wHA F
& =AL ATk, Feit, APt 59 37} o] 2
- e AFELS Ad AnF G} $e
3tm, 37} ojite F4Y L AMSsle F$4d LB
o9 ojHo] Bl Aoz ddA Uthb &
Ak Gofl 23 T Aete] Aepdstol of gk ekt
3142 o}A i A @k, ok o] 23kE At
Atate] Aol Ao Aol ols) mhel HYA 2 &

03: o oy

Z2|H A6 #3x 19929 5Y

1.0 T T T
081 1
£
S 06} ]
LR ]
£
@
021 1
00—
2 3 A 5 6 7

pH
Fig.11. The effect of pH on film loss for initial 40 min.
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