HOKKAIDO UNIVERSITY

Title HEBRRHBIZE 1F BN-0leoy lsarcosineD{LZFERIME
Author (s) 1&8JIl, &2&; Tsunekawa, Masami; 3§, $&7T fb
Citation BB RBTERMARRS, 141, 27-34
Issue Date 1988-07-29
Doc URL https://hdl. handle.net/2115/42122

Type departmental bulletin paper

File Information 141 27-34. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




AeHEE KT ER RS Bulletin of the Faculty of Engineering,
1418 (IBFI634E) Hokkaido University. No. 141 (1988)

KB IZ BT 5 N-Oleoylsarcosine Db EE

B & % K moTr B R BB
(WERIG34E 3 31 H %)

Chemical Properties of N-Oleoylsarcosine in
an Aqueous Solution

Masami TSUNEKAWA, Zhang Zhi Yuan and Takakatsu TAKAMORI
(Received March 31, 1988)

Abstract

The critical micelle concentration (cmc) of n-oleoylsarcosine (OLSA) determined by
conductivity measurement was 8.5X10"*mol/l at 25°C. The effects of potassium con-
centration (Cx) on cmce was studied by the dye method with pinacyanol chloride, and the
following experimental equation was obtained.

log cme= —5.55-0.66log Cg

The values of pH in partially acidified OLSA aqueous solutions were measured as
a function of total OLSA concentration, and based on the thermodynamic consideration
the results were quantitatively analyzed. The results showed that OLSA formed acid
soap in which the solubility product at 25°C was Cyx X C** X C§2**=2.2X10"%, where Cy
and C, are the concentration of hydrogen ions and OLSA anions, respectively. The
solubility and dissociation constant of OLSA at 25°C were 3.32X107* mol/]l and 7.9 10-®.
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Fig.1 Determination of cmc by conductivity
measurement.
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Fig.2 Relationship between cmc and potassium

concentration.
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Fig.3 pH in partially acidified n-oleoylsarcosine
solutions.
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Fig.5 pH in partially acidified n-oleoylsarcosine
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OLSA BEOHBE CIIBRTREINDY, BEIE AL L I LDERICES v OLSA i
HIRBEICEAD =T D720, B, LENIED L, ALY cme 2RKD 2 &, 8.5X10™*mol/l
ErfHELn,

cme DMERKBERTOEBRENHE 22T 50T, KNOZHW T eme iCRIFTAH Y 7 4
A4 BE (Co) ORBLERFICI VBRI L, TOHEEEL Fig. 212737, cme & Cx& DIC
B ERBEGRrZOLN, ROL I EBRRE LN,

log cmc= —5.55—0.66logCx (1)

HATEE (X D OLSA £BEIx$ 2 HNOEIMBEDE L, 22770, @fbicBv72 KOH o
BESFPRRTA20IBML 72 HNOJIB <) 0%, 5.0%0%H49 pH & OLSA #BENHE
1% % Fig. 31z, F72, X=25.0%, 50.0%B L X=75.0%, 100.9%"HAENHE%E % Figs. 4B &
CSIENFNWRT, 2NLDOREVBEL2T L HIc, FHIFEDEWICE ) B 72 pH-OLSA i
EM#EIE SN,

Z 2T, OLSA KBWIZBIT 5 2LEEH DT E2EZ 5 &, IROFERIH I LD,

Cz - Cu/Cuz=Ka (2)
Cx+Cu=Kw/Cy+Cz+ (X+D)C,+G (3)
m;=C,—Cz—Cyz (4)
mg=(1+D)C;—Cx (5)

22T, C,:OLSA £, C, OLSA A 4 i, Cy : OLSA FFBE, Cy @ KEA A4~
BE, Ky KA A8, m, | th# OLSA IBE, my . thEEY ) 7 40B%, Ka ' OLSA EEfEHEE
E#, D dgfbic Hviz KOH @@$ 5 % A3 5 2o ic@iml 72 HNO BB OLSA £ Eic
NI B ENL, THDE, BBEBRICHWZMKD pHIZW5.7TH B 726, FAKDpH 27.05 LT
2L LN B BHBENS (Eqd) IKEBRRENAL R2WETL-HNEG (=10757) %1z 72,
WHD T2V HFEL TS, m=mg=0THENT, Eq.B)L D

Ck=(1+D)C, (6)
72, Egs. QB LUWLY

C,=C. - Ka/(Cy+Ka) (7
Egs. (6)8 £ U(7)% Eq. G)IcfRAT 3 &

(1 -X)Ce+Cu=Kw/Cy+C, - Ka/(Cy+Ka) +G (8)

Eq.(8)ic, Fig. 3lIcR L7z X=0%DHADEBERLRAL T Ka #Ked72, TR E pKa &
OLSA BEDEE L L T Fig. 61”7, pKa (2, OLSA JE10-*""mol/l LI T D TIZIT—ED
fEZ2RL72, OLSABENZNL V& kD &, pKa 388U ERT 525 gl & 512 cme »°
8.5X10"mol/1 THHrZ LY, ZOpKaD EFIT I wIVERB L UBRRT 5 L ICBBERE
EROBEECLZ2L0THY, ZOFRTO pKa BIZRPITOHETH 2 Z 0B I NS, £ 2
T, OLSA BEH10*"mol/l LT DT, Eq. Q)2 FHWTaE L 72 & B & Do B R
ENC B L9t Ka 2Kk b &, Ka=7.9X10" D EITE L N7z,

C:>>Cy, C>>Kw/Cy Ka>>Cymi%, Eq.(8)i3 Eq. (927 3,

pH =1logC;—log Ka—log G (9)

pH & log CoBi %Iz, DEIDER TEINDL Z L2k b, Fig. 3lcmlLzdoig, X=0%D
BEDEREIZ, OLSA BEDI0* " mol/l U TOFBTIZIIREI0ERECHZ, $2, FX
ICKa=7.9X10 s LTORETHANTHEL-ERL2ERAL L TRT, SFEEIERBES L
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Fig. 6 Relationship between calculated dissoci-
ation constant and n-oleoylsarcosine con-

centration.

—EE R 72,
H1E6.25X 10 *mol/l @ OLSA BHEIc D W THHEEERER %2 Fig TI2RT, 72, Licke 2z

Kaf# Eq. @IRAL, tIck O RD2FEEMRLERICRL Th 5, HEMMIT, 7u0kK

12
OLSA 6.25x10“M
10 |- N
OLSA 6.25x10“M+CHCL4
8 -
" <4
T |-  OLSA625x10°M
[}
4 b—
2 . ——— EXPERIMENTAL T
----- CALCULATED
0 ! f | | ! ! [ . |
0 5 10 15 20 25 30

ML OF 0.079M HNO3

Fig. 7 Titrations of n-oleoylsarcosine solutions.
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WADHHENDATICL VETERZEL S, HEMEIZ 7 oo kL LATET TEL N7 el -
FV—FERLTED, 700 RV AIZTE TKIZIZEEE bSO ER O TR AHZEE R N 2,
ZOLEIE L LT, ERMEAEE (Acid soap) M X IHEN B LERBOGENE 2 LD,

ZTIT, OLSAA A > % Z EMEECL, BMAMOMEEY KZ(HZ), X %2 5 &, % OBRER
Kspid, Eq 0k 5ic&kEn s,

Cx-Ch -CI=Ksp (10
72, ROBFRLHLD L2,

Egs.(2), (3), (4), (5), (0B Lran Ly
C7: KW/CH‘F[X-FI/(I+a)—1)C1+G“CH

Ka—Cn) /(1 +a)Ka)— 1 12
. 43 1 Q Kw/C1{+[X+1/(1+a)_“1JC1+G—CH
CK“{ 1+« +D} C“*1+a (1+Ka){ (Ka—Cy)/((1+a)Ka)—1 }

13
C>>Kw/Cyy C>>Cy, C>>G, Ka>>Cy#, Eqgs. (0, 12, 194 Y Eq (A% hn 5,
pH=2-_£—a log Ct-i—%{ log(l+D~§) +(1+a)log [1—*(1—_55-)5] —log Ksp }
14
pH & log Cik DBRIZ, BE(2 +a)/a DEHRTEEI NS, Fig. 3lcB VT, OLSA BEH
eme LT OIS DV TR S &, X=0%8 & U X=5.0%NH4, 2N F1 pHS.4~9.28 Lo
1.5~8. 9NBH TEREREIBDH LN L, TZTREL D KBODE L B, 21 E BEq (TR E
% Ksp DIREE R 2512, Egs. (10, (08 & 032 AV TETHE L 725 & EBRIE L D20 HEH R
N B &5 IT Kep & o HEBITHBETRD 2 &, Ksp=2.2X107%, a=1.3901E478 & 1
2o TNHDMEE Eq (ICRAL TRHB L 248 %, Fig. SHICEH B & L TRT, SFEEIIER
EE & <=L 7z,
KIZ, OLSA 53 FOURBASERENEBAICOVWTELZ 5, LB E LT OLSA T D 25 HE
THEBTTIE, UTNLII% b, Sk OLSA S FILBOEME L T2 &,

Cz . CH/I<3:SHZ (15)
mg=0THENT, Egs.(3), B)B LML Y
Cu= (Kyw+Syz * Ka)/Cy+(X—-1 )C+G {16)

CH> >K\V/CH7 CH> >G mﬁ%
CH: (X— 1 )C(+ \/(X_ 1)2Ct2+45"2 Ka

5 an
X=10E4,
pH=— {log(Su; - Ka)}/2 (18
pH iZE#ic % %,
X> 1084
(X— 1)+ C2>>4Sy, - Ka 0B
pH=~log(X—1)—log C, 19

(X—1)2-C2< <48y, Ka 0L, Eq. 195851 5,
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Fig. 57 X=100.9% NHE&NEBREL A\, EqQ(Nc L VFHE L 2 & EBE & nED HFEM
DER/ANT T B & ) ICRATHRRE T S 2K B &, Sy =3.32 X 10 *mol/l DEX» T Lz, ZNfE
E Eqs. 9B L U945 BV TEHEL 2R % Fig 5FPICEM A B L OB & U TRT, sTE{EI, &
BEE L&KL,

4, & ®

OLSA KBEWNOEREHEIC DWW TERE L UFHRNEZ LT, KOZE28HL2IZL
72,
1) OLSA ¢ cmc {38.5X10*mol/1(25°C) T& 3,
2) cme DEIFKBEEFNA ) 764 A BEOREL ST, WENEIZIE,
log cmc=—5.55—10.66log Cx (25°C) DEE»H %,
3) OLSA oEREEEHIZT.9X107°° (25°C) TH %,
4) OLSA & FILBOEEEI$3.32X10*mol/l (25°C) TH 5,
5) OLSA IZBBMERER & ME N 2L ML, TO{LEEOBHETE Kep 14,
Ksp=Cg + C§*® - C2%=2.2X10"% (25°C) Td» 5,
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