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ABSTRACT

Ispelectric point and surface tension of twelve of the alkylcarboxy betaines such as 2-{trimethy! ammonio)
dodecanoate, 2-(trimethy ammonio) tetradecanoate, 2-(trimethylammonio) hexadecanoate, (dimethyldodecyl-
ammonio) ethanoate, (dimethyltetradecylammonio) ethanoate,  {dimethylhexadecylammonio)} ethanoate,
2-(dimethyldodecylammonio) propanocate, 2-{dimethyltetradecylammonio) propancate,  2-(dimethylhexad-
ecylammonio) propanoate, 2-{dimethyidodecylammonio)-3-phenyl propanocate, 2-(dimethyltetradecylam-
monio})-3-pheny! propanoate are tested. From the measurement of the isoelectric point, it. was found that
the isoelectric point were leaned toward the atkaline zone for c-alkylarbrxybetaines, and toward the acidic
zone for N-alkylcarboxybetaines.

At the range of the carboxybetaine concentration 2 x 10':2 ~2 x 10 mole/l, the surface tension
of the aqueous solution were decreased to 30-38 dyne/cm, showing the tendericy that the ability of
lowering the surafce tension was depending on the increase of carbon atom number in the lipophilic aikyl
chain. The critical micelle concetration measured by the surface tension and concentratibn curves have
been found at the range of 102108 moley.

BR e @il Aol Mot ikl ¥ BSACIA

I. #& % BES DN BHEA HT E¥e BRno2

#She fiEN A Bt vk webA, o Wl

AR Aol o{w g @B WEEe R ¥ oMol BEKEE AR HMBAYE B2 Y EBR

e aA #Asv Bl HimiEikelrh olold me sl 5 okl HEEwEmY HAEE A

< HHE A pEsled BA BEET staa Byl B mel b #@ew AE 3ol

£ FmiEvme d@kuck owd HEihvim L Wel SEkstsl dlgesta WA o] BE

of ¥R WS Hisl aulEHgla, 2 arEEs ¥ Aojvh SR HHke TEMe (LBERE

pmiesa ot ojxle)l ERAKERKE Bkt ¥ o} pEERAA Ml el Ly FEIL OHE

wAYEe Bl siad glvh AfiEtE el R sboULol s AHEta Mo BEeHE B’

& o {pBE el BB Al A BeEsHE HEEE BtER PelE M@me ol «x EIm e skls &
P, SrE, B, B9 qfEE HESEES ol A RBEl = Bol wT A U Folth

~43~



2 BB -e#E

ool e FHO olniki 9 sREAH
EatE-& A RHse o EMe REAUHME B
B 4 ok sl ofninRE BYdiLEd 43
Aol BoleHER THstE 4 xABnEH o
SHER THHE AZEEE LHFE KB
e REEEEM ol Folalth ozl oleie ¥
RE FMel o2 pkagiel (KET AojolA
pka gro] si%  ahg slzE A Kol pka gro] W4
2 AXNGEEES KEgstd Jwitterion Fow g
H% £= drh mebA ol@ld Mol REEem
= OB HofMdiE ol BT MY Lol
BAEY &% Aok Wl AEEGNS A 2R
& SHBO] U o WHAAN REE is
o BE SENor pH TO0MEA B iR
i 75 ¥4 8 (balanced amphoteric surfactant )&= o}z
e ga obushu B olvlMgEe Y E B
Y {bewe EHE BEY Hpoz mw: o
A &% alkylcarboxyBetaine (ACB) el o 5} of
LEEE BEsa KEKY REEHE W Esiy
g7 R B HES BE wmalstaco

0. ## % Fk

1. #H 3 #E
HIEOA A SR o 128 fewe T B
Bt Hr@msto] gMsqrch

2 —(trimethylammonio)dodecancate (TADQO)

2 — (trimethylammonio ) tetradecanoate (TATE)

2 —(trimethylammonio ) hexadecanoate (TAHE)

(dimethyldodecylammonio)ethanoate (DDOE)

(dimethyltetradecylammonio) ethanoate (DTEE)

(dimethy thexadecylammonio ) ethanoate (DHEE)

2 —~(dimethyldodecylammanio) propanoate (DDOP)

2 —(dimethyltetradecylarnmonic) propancate ( DTEP)

2 — (dimethylhexadecylammonio ) propancate
(DHEP)

2 —(dimethyldodecylammonio)—3 — phenylpropan -
oate (DDOPP)

2 —(dimethyltetradecylammonio)— 3~ phenylpropa-
noate { DTEPP) -

92 —(dimethy lhexadecylammoniol )—3— phenylpropa-

noate (DHEPP)

g rt2 @AEEEE E. Merck 3 Tokyo Kasei

Witk Bk

BOER e —HESBE gEHSED o589 i
B oEE NS Y ¥ Kol REE
7€ JIBK33622 #Ew stalagmometer, K F o)
L@+ Horiba FROA pH meter el ks
& Perkin-Elmer 202 St s 27 @5
st o,

2. FEWo WE

Michaelis o} Jh»e) mhe} BisEstgivh o474 8
WEHE pH 1.1~46, 36~56 © B8B6~130 =
BES €ERstges pH 1.1~46-2 0.1M glycine,
0IME(LUESR 9 OINS{LKkERes miys
S¢rensen ol EaEK, PH 36~562 0.2N ol &
B, D2Noldeskilefow WS Walpole g
WERBE =8lm pHBE~130S 0.1 M glycine, 0,
IN ARt eEBoR B S¢rensene] BHFn
#oltt, pH2l His-e Horiba Fgp pH meter & &
Mgk 2 ete] pHAMbel #w¥igre .4pH, —g
% pH#EMS e Z: HBEnwd —EBY Ai
7t IR Bl pHE pHg, uelan gimid s
vt -gme pHE pHosh siw

APH = [pHy—pH, |

A 00lz=4PHz04% MRS pHod SHL &
b= sy o,

3. RiEEMe ®BE

FiE e JISk3362e Was RuZuw R
ol whek 5XI07I~1X 107 mole/l BERE K&
el tisted 25 Tl FEsEzdtn Moriyama o i
Jomheb X107~ 1omole/l BErERE KAKS &
L& (sigma H) Bk oA of ¢ kit o Mabao] %
HELiEel mhel 107 moleyl BERHGE  KAKY
orange OToll W& AL EE e 4930m o 4
st EHEGl ol shed BisEste) HIELEES ME S
(23

I. #R % #%

1. 8%

Bronsted of #g— W Baol ostwl e B-N
~alhylaminocarboxylic acid 2} ¢ Rittitawme
PH 7 Ll kel ¢teimmpions Carbaniong, B
ol A amino —cation ¢ zejs pH 74l AL jwitt-

-44...



Vol. 4 No. 2(1987)

efiong EEHE zclat 44T £ Yo HL £
4y8] e BEHQ PH2olA amioniyow g3
2 Fe5el BY gaeEke pHI26 A4 cation g
EE JEhis pH2~12 @il X4+ kel Mk
g HEGe 2 anion g cation iy B vt
Ehdch oy EIEY MR ot 4 FLH
el PHE1~7.50  SEEo] HHEsE: 2 9
o},

=HY WEERE Pig 1~4d BRslE o)
2] SEWY KEE Table 1o} —iEsle) FRsy ol

olE9 ZEEL 4.3~95%Eos DDOE, DTEE

04T ¥ T ™Y ¥

TN\

h
]
1
1
T o2f \ 'z Z / .
2. [} ¢
g N
N /
i \ - 4 ]
] ! /
AT 2 | /
\. te |
~ ]
ol . 9\'. o L
2 6 16
“pHo
Fig. 1. Determination of isoelectric: point of
2-(frimethylammonio} alkanoates, at
25°C.
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Fig. 3. ~ Determination of isoelectric point of
2-{dimethylatkylammonio) propano-
ates at 25°C.

o: DDOP, e: DTEP, a:  DHEP
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.Tabie 1. lIsoelectric points of various carbo-
xybetaines at 25°C
; Isoelectric . isoelectric
Compd's
pd point Compd’s point
TADO 6.10~9.5 DDOP 48~7.1
TATE 6.65~9.5 DTEP 4.5~7.3
TAHE 6.75~9.5  DHEP 43~7.35
DDOE §.1~6.1 poorp 5.5~8.0
DTEE 48~6.5  DTEPP 52~8.5
DHEE 4.6~8.7 DHEPP 57 ~7.9
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Fig. 2. Determination of isoeiectric point of
{dimethylalkyiammonio} ethanoates
at 25°C.
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g. 4.  Determination of isoelectric point of
2:-{dimethylalkylammonio)-3-phenyi
-propanoates at 25°C.

o:  DDOPP, o: DTEPP, a:  DHEPP
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Fig. 5. Surface tension of 2-(trimethylammanio)

alkanoates.

TADO’ o: TAPE, TAHME

Surface Tension (dyne/cm) Surface Tension {dyne/cm)

Surface Tension (dyne/ecm)

- 45~

BRMILB G
70k -
X N - 4
. a
\& e \o\o
550Gk \A ‘\. \0 -
N
\A ) '\. \o\
i \A AN o Ef}_q;ﬁ—c_. 7
\L‘..A-«x—wA»A‘ Bt eme
30 -
i A A
1078 1674 e 1072

Congentration {mole/l)

Fig. 6. Surface tension of {dimethyl alkyi
ammonio} ethanoates.
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Table 2. Crifical micelie concentration of various carboxybetaines

Camp’d CMC (mole/i}  yCMC {dyne/cm) Comp'd CMC (mole/l}) - YCMC {dyne/cm)
TADO 132X 1072 38 DDOP 1.58 X 1072 33
TATE 1.52x 1072 35 DTEP 1L35x 107¢ 27
TAHE 2.14x10™ 33 DHEP 2.50x 1078 32
ODOE 1.85X107° 38 oDopPP 6.00X 107 28
DTEE .83 X 107 36 DTEPP 8.51x 1078 26
DHEE 2,51 X 1078 34 DHEPP L45Xx 1078 25
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