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Surface chemical properties of disodium and dipotassium monocetyl phosphates (CPNa,

and CPK,, respectively) were studied mainly by the measurement of surface tension
of their aqueous solution with variously added alkali (NaOH, KOH).
. The theory of Gibbs’ adsorption was examined for the case of uni-bivalent-type CP-
salts in the presence of a uni-univalent electrolyte, and the surface excess concentration
(I') and the area/molecule (4) of CP-salts in adsorbed monolayers were calculated. It
was thereby found that I' of CPNa, is larger than that of CPK,, and that the cmc and
the surface tension at cmc (yeme) of CPNa, are smaller than those of CPK,. The difference
of surface chemical properties between CPNa, and CPK, is attributed to the lower water
solubility of CPNa, than CPK,, which would result in easier adsorption and micelle for-
mation. Counter—ion dependence of I" was similar not to dodecyl sulfate but to stearic
acid.
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Fig. 1. pH Titration of CPH
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Tase I. Hydrolysis of CPNa, in NaOH aq. Solution

Hydrolysis, 9%

Temperature Time Solvent(NaOH aq. solution)
°) () | \
1.0n 0.1x 0.0025~

15 24 0.26

91 0.47 0.02
120 0.71 0.37
37 24 . 4.97 0.88

91 11.0 2.70 0.08

90 3 46.1 3.70 1.45
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Fig. 2 (¥ CPNa, & oW CEAMBEBEDKBRILT + Y v AKEKHP TOREEN ZRE LIEEOW RS LTR
RLIchDTHD. KEET ) v 2DOBEEIVNIL BB ELELEHABE LT 525, 0.000258 XKEEF + Y
v AFROBPIEMEL Z DEA» BN TL 5. Zhid pH ETO#R, [111] B oMEERBERRECEE S hic
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Fig. 2. Relations between Surface Tension (y) and log

(Concentration of CPNa,)
—@—: 0.18nNaOH, —O—: 0.05, —®—: 0.025, —A—: 0.0125,
—F—: 0.0075, —x—: 0.004, —Jf—: 0.0025, ---A-: 0.00025,
' --(@©~--: pure water )
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Fig. 3. Relations between Surface Tension (y) and log (Concentration of CPK,)
—@—: 0.1nKOH, —(—: 0.05, —O—: 0.025, —A—: 0.0125, —[}—: 0.0075, — x—: 0.004, —g@—: 0.0025
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Fig. 4. pH Effect on the Plots of Surface Tension (y)

versus log (Concentration of CPNa,)

—@—: 0.05x NaOH +0x NaCl (pH 12.4)
—@—: 0.04x NaOH+0.01n NaCl (pH 12.2)
—(O—: 0.08x NaOH +0.02y NaCl (pH 12.0)
—A—: 0.025x NaOH+0.03x NaCl (pH 11.9)
—A—: 0.01x NaOH+0.04~ NaCl (pH 11.5)
~—[J—: 0.001x NaOH+0.0495 NaCl (pH 10.2)
--B---: 0.00058 NaOH +0.0495~x NaCl (pH 9.8)
==~@®---: Ox NaOH+0.056~x NaCl (pH 6.7)

C, CPNa, OEKOEMEE I % FE L.
ZDFERMN Fig. 4 ThH 5.
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Fig. 5. pH Effect on the Plots of Surface Tension (y) versus
log (Concentration of CPK,)

—@—: 0.05x KOH+0x KCI (pH 12.6)
—®—: 0.04x KOH+0.01x KCl (pH 12.2)
—O—: 0.08x KOH+0.02x KCl (pH 12.0)
—A—: 0.02y KOH+0.03x KCI (pH 11.9)
—A—: 0.01n KOH+0.04y KCI (pH 11.6)
—CJ—: 0.0008x KOH+0.0492x KCl (pH 10.2)
Rl 0.0004x KOH +0.0496x KCl (pH 9.2)
—-@--: On KOH+0.05x KCl (pH 6.6)
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BEEORE) BRI RS T 5. %C \\%O 00000
T, W UKL b Y v A KBRS Y v OGAD=0-0 =B =—
A DL B —F IR oD (0.025 mole/liter),

¥ (dyn/cm)
o)

@

L ER . -

N AN TR S P <3 gl —3 -
THEORAHERER FKEREBE L LT, log C (mole/liter)
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Bt Y AEL A Y Y AKORIT, BEHRO Fig. 6. The Effect of Composition Ratio of Counter

Ion(Na+, K+) of CP?>~on the Plots of Surface Tension

WA Y DL RD) ORERT) & HE (y) versus log (Concentration of CP-salts)

L. COfERER LD Fig.6 TH%. excess alkali (NaOH-+KOH): 0.0258
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) AR —FEEDOKBEILS ) v A% ENLIEBEE, TALDTAAYEEY A ThbbRE, WThol:
BTy, ve=2, =1, v,=1 THBHLR (2) 1%, .
1=1--4Ccpa,/(2Ccpa,~+ Caon) (3)
ks .
Fle, 2/ 2FAYV VBT 2 vORAFvELT, FEIVALFVESIY T AL F VOREREAL LS
AT, ,
—dy|RT =T {+dnay,++ I P +dlnags + IO _dingepe- (4)
TH 5, WIMLEKEIET A DY OL2EE Cror(=Cron+Cror) ¥—FHED, MO hFF v (Caont+
9Ccra,) HICHFBF P YV VAL FVENY VAL F VDA —FEL LT, /7 wFA ) VEREOEE Cora, (7o
2L, ZDRREENRD T PV U AELE A Y v AEOHIREIKEET A A VhOH A+ v O HEELL—FIT.
fo) BB E R TERERIOUELIT s » LBAWRIT,
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i 1 T 1 { T T T T T
o, 3.0 _
/ O\ CPNa. ° E
5 \I' X
~ L
100 @& o N
' @ % CPK: ,.%
-~ 420 E
o< 8 CPK: o &
< b ™~ ~
. \ & \ _—A °
((Q CPNaz ~1.5
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Concentration of added alkali (mole/liter)

Fig. 7. Relations between Surface Excess Concentration (I'cp2-) or Area per Molecule (4) of
Adsorbed Monolayers of CP-salts and Concentration of Added Alkali

5) 7ok 2, HIEERE, “BRYEBAFHEEIE, KERBE = » 1 FRE,” ¥ 1K, ERAERA, 1968,
p.107.
6) E. Matijevic, E.A. Pethica, Tvans. Favaday Soc., 56, 1067 (1960).
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A=10%I"'PNa (7)
oL Na X7 H8F FeThH5b. .

%, Fig. 7 1% Fig. 2 & Fig. 3 DWEEEHNT, X (1) BXOK B) &R (7) 25, cme EETORE
ERERE TP BIO1HTFHRo0 AR 4 ZEHBL, HM7 s VBECH UTRAR LSO TH%. CPNay,
“CPK, 350 M7 A5 VIZFRFRKEEET VY v A, KEBEH Y D ATHD. HELIRER 7+ 2V E
K2 BIoh T, BEBNHALTHS2, THIXENLAERBEC X 5—BOENHROFLE S D
&%i%h%.L#L,%M7wwv%§ﬁ#ﬁmbﬁw&:6ﬁu,biﬁ&tﬁﬁ#B%hﬁﬁ@ﬁff<
5. ok pH OEW &2 ATRBEEOHBA LB, BkEXhiE L v REERRAD, ThiZ <K
BAUCOBRERNETHMI OEREL LD EELbRS. ¥, AUKRMTAH VEEDEL Z AT, 27+
Yy AEOHR2H Y v AT, 19FY 00 EFEEINVNERoThD. ThIZF ) v alt+ VD)
MNE) 2FAY)VEET =4 VX DEBELTHT, BRERSTHEOBSHWRELML T 5D &ELDNS.
Weil?® X i, FEULAREET =4 vORERT, BH—o bulk BERK BT, ¥ 1 4+ v Lif, Nat, Kt
DI ZE B Lichi» THRT B Z L BEIhTE D, — '
75 Sears, Schulman® i X iuE, A5 7 V¥ vBBOTREMRES
T bulk S 0.58 KEEIE b U ¥ A% b 7eT528, O/
ijm@mwuvA%%walD%ﬁ¢§h6:kﬁﬁ%§ /
hfb%.C@;Smﬁéﬁmxiﬁ?ﬁ%ivm%%@,ﬁ ' O //
PHNT = VIR L o TRES AR DFEILH DL, €/ F ‘ o

/
WDVM7:¢VD%QH,:@ﬁk%bf@x??yymm 100F ) 7

T

UL T 5. 0 o/
Fig. 8 1% Fig. 7 Okl » 54 v ORRPRE Cr oM cE | //‘//-
%ELT,1%?%0©£ﬁﬁﬁﬁ%@%bt%®T%é.b <30//
BIEALED 7 vy b RERTIUE, CPNa,, CPK, i1 4 e e .
L 1Cr & OBIFIXERBIR & 75 D, WEBLI THIOR 50/ ]

AA)

w5, Tiobb, HMAF+ v ORELERRCAFE L L
¥ OHFERCOWTUL, » 5t v OBEDOEI DI, !
1 5F%n 38A% Lip. ZOffi Parreirat® 033%{‘::’? LT 0 1/C; »
BE/ A HT YY) VBROTEERATIROBRER 25.5 Fig. 8. Relations between Area per Mole-
A xopihkEns. ¥ Fig T 263 WL XS, cule (4) an dReciprocal of Total Cation
“CPNa,, CPK, O 5AHE#I: 0.05 mole/liter ®7 A A VEEM Concentration
© X BHEHTHEND B bbb Y, ThTh 61, 1247 & —@—: CPNa, in NaOH ag. solution
: —(QO—: CPK, in KOH agq. solution

7y, MOREEER, LEXEFFOAREBEFT Y Y AD
415A% (72751, KPP T cme SEEETOME) KHND LEELDTARE L. ZhiZE/ 2FAY) VEET =40
B 2 T, BREBESTFHOBSMKENL VREWI NS, BESTRHE VECEILTH WD T
555. -

CmMC 7eme

Fig. 2, Fig. 3 Dol 5 cme &R T%, SO cme ZFEM7 A% VRECKH LTRR
LD Fig. 9 TH%. CPNa,, CPK, fF BN 7 4% Wik ehChAKRBLT + V) v &, KEED Y ¥ A

7) 1. Weil, J. Phys. Chem., 70, 133 (1966).
8) D.F. Sears, J.H. Schulman, J. Phys. Chem., 68, 3529 (1964).
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Fig. 10. Relations between Surface Ten-

Fig. 9. Relations between cmc of CP- sion at cmc and Concentration of Added
salts and Concentration of Added Alkali Alkali -
—@—: CPNa, in NaOH aq. solution —@—: CPNa, in NaOH aq.solution
—QO—: CPKjin KOH agq. solution —O— : CPK, in KOH aq. solution

THB. ACHENT A2 VRED L AT, CPK, OFp cme iZAkX . %/, WEESEMT7 V5 )
ErHz 5o T cme OfEAZVNE L%, SHE—BD A & VEREE®AIDO cme 13BBEOEREMNC X » T
TR ENIMBATED, T/ wF1 ) VBEOEA L HIACrls.

Fig. 10 13 cme i) % REIRS] Teme (Aynfem) ZERMT A » Y OPEEH L CRR Lz d © T, CPNa,,
CPK, X+ 2MT A7 VIEFREHKEBEF + VU o A, KEBEAV 2 A TH 5. WINTAH VEERRALE
C5HTE, CPKy OFjA Teme 2VKRE L, FRMEESHEMT A2 VEEORAD & & BT Teme THERT B EAIE
ABND. LL, 7% VRENRZE LN ZHEA, Thbb pH OE WS A1, BikE 4 U
D, ZOFEANLARTL B.

2 FPYTILIELE 2 HYTILEOLE

BT NY VBEORERS TR, 2 Y v ABICHENRT2 5V v AEHOHR, BEEN K X L, cme
BIO Teme WHIWZ ERRVIESHI. bl UATHEOHEOMEEE, 2 7+ ) v 20T 23K 3 Havh s
WeHIRREI L DBEIILTL, 222 3 2 ARIEIRT

50 EE 2T I FHERS.
g XHIE) CFAY) VBET =4 VORA AV ELT, F Y
= GALAY Y ADRAREIN A, £hFt VIEEE—E
45 CLTH A T4 v DRELTL S 7 & & 0 5EEE, cme
E 142 Teme OFfLE Fig. 6 1R LcWEEICHESEHR L i O
T X B il Tha. ZoT, SHEEER (1), 0 1) AT
g  HHMLEloThs.
100 3 F by A ORAMENETICORT, ZHL LRI LT
&g 5.f@irmCbeuv§4fvomkéﬁﬁfiD%ﬁ
g\%@\\ﬂ\ S EEALTHD, ChIREROL T, 271 ) YEETIX
o< A © 27+ VY ABEOFH2 H Y v ALY DS REEEIE D
= LEZ bD. TRIEK LT cme 1345+ VIERICK LTE
w—, . FESNCEL LTS, &k, SEEEC DL Tk, Nat:
0 0.5 1.0 Kt=1:1 fECRBEEF O » F 4 VBN L T d HBHE
- Ow/Cr BLh E DL L EAREDbRS. cOZ L3 BUE
Fig. 11. Relations be’cwefzn Area per FPY U AL A Y Y AENRERBC R CAEE AR TR
e o i U ZOROEBAMS 17t MRORT, W
Na+ to Total Counter Ion of CP2- DAFFVHRDOBERL VL PETHSE ZEETE LT
excess alkali (NaOH -+ KOH); 0.0255 5Dh% Liviguo.
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BEOER ) =/ eFary vEB(CPH,Y Fr7ea—1 (BAME KK 8, BRE 0.1, =vHRM
0.2, # vbf 0.3, KEL{H 228.2, mp 50.8°) 12.8 g % pu¥s{bjrs®E 40ml w&E» L, chic++v %y v 8.7¢g
FRACEMT S, 70—76° < 3 KRERK L CBEIE T EAKELBCB LR, SERTIERKE LTREREY:
EFRESRS. KRB X VOECRRZLZREAER LT, BREYL2AKBLESY v 2ifikBR 2B M 5.
TORE, T/ 2FAY VBOASY) Y AENEBRBLER > THBELT S, TOWMBRERFERLT, =FAT A
~ L, RWT, B0° H#EONVvE Y CIK B LTRRIEO2F A7 v 2~ BIXOEEHE LTRALTLS
CrFLhERETE DE¥RIDE/ EFAY VEEASY Y ARBHOBIT 50D, 0.5N BiEoYBBE T
L. EEHLLE, BOOML, EBRELE T TROUBRLHFERED CIN RBP CRAKOBIELE v ET.
EOOBEC LD EBEYIEC, TEOHAWEBYRED TRTIIHRET S, BALTC WS HEB-SY v 220k
TEdiE, 300ml D=F L7 ra—-AERNTHBL, BELAOBMC VBEBELEBYEDTCHE, =FA 7L
~AEEERLTE 251 ) VEE 998 285 (MK 60%). =—F 14, RWT, <vY¥vihBEHERKTS. mp
72—73° BBEYVERO KR H - ST H 5. Anal. Calcd. C;H,,0,P:-C, 59.60; H, 10.94; P, 9.60.
Found: C, 59.82; H, 10.79; P, 9.57.

i) £/ 2521y VB2 > bV v 4 (CPNay) %/ 2FLY vEE 1.6 g (7 0.005 mole) % 0.1n KEE{L b
Yy afy 120m]l RBEML, TO0EFERNTS. B LABHAERYFR L CTHKEBILEF V) v A KBECHE
L, RWT=FA7Aa2—ATHETS. ZOfRKREY 60° © 10 BERESZEREE, Vv 7 A UV—HHEE2HEWT
== F AR EBWEEY 24 BETR, EFATAa—~ AR IOBEEYRETS. BE 168 HADOIK KT
B LLTVHERRT, BRKEELT, 2Lt 250° SCMALTIRETHS. BEAL BB
TEETHB. Anal. Caled. CigH,y,0O,Na,P: C, 52.45; H, 9.08; Na, 12.55; P, 8.45. Found: C, 52.49; H, 9.06;
Na, 12.30; P, 8.39.

i) 2/ 21 ) VB2 2y v a (CPKY) 2 Fr )T AEELABOFET, 2 VY AEYBLZ I, £
D2ZT7PEBMENTE, BIVBEBEOKRLZCELIVATE Tk, FLHEERYUE o KBLr vy Y
ATHFLAEEEY, ERENECH LB, (RERMD-(BEOWE) difts X0t (MEEXR)-(EE) iR
ZEWT CPNa, OfHETAVWEBR L B D RRIr DT, 2 7Y 7 a2 W T, BHBREYHED
MEXMBEOKBEIES VY ATHMN LEE 288 L.

pH T CPH, © 1 mmole #7&%/K 100 ml = WX 0.1N KEE I+ + v v & (f=1.00) CEEL
7o, 01N B (f=1.00) THHBEL T/, PH oWET A pH 2 — % M-3 #A v %4 (pH 6.86 o
BAEREER T PH RELT - A). 25° THERT - .

757 FROAE  0.3mole » CPNa, ## 4° IKff o7 0.0068 KEE> b ¥ v & 100 ml @4k &,
BELHE R ERA IR, BEERPZCHEARTIBEEXNE L. ChRBEREOHK T 32 REL—%
35 HREBROUTHALEBESE v (NHPAEKH 80ml, wAEHK 0.338) B I OHEEY Y » 2> Model 4255 A
(Yokogawa Hewlett-packard K. K. #) % B\ CT7k - . :

NERORE 0058 » CPNa, » EBRRBREC LD, FIEDREDKEILT+ v v AKEW 10ml s
ML, MECEER XOBHMTRIEHE, oK%Y 2N < pH6 MR LT=~5 A e2fF%5. FL
TKBRERZERY) v (V vEB=2AF A 83MKSMLTER Licd D) % Bartlett!® o X b E X heo &
BFlUoXFkchaE® Lic. RaR (BERY YBE LT 1—10 pug/ml BE) 1ml 2RB&w & v, 10N
Gilg 0.5ml ¥k, 022% =y 7Fv@7 vE=7v s 4.6ml BE5rH (l-amino-2-hydroxy-4-naphthalenesul-
fonic acid 500 mg, WHEEE> + Vv & 1g, EEHER> Vv 4 30g 7K 200ml wFEs» Licd o) 0.2ml %
Mz, KRBT 100°15 Hind, BBBEKREMLTLE 10ml & LThnb, 830mu THEEE L. htrigE
LY vEE2KEA VY A2 AVTHEOLOBIRER L. ¥k, =—F7 Ao BoBREY v KB~
DOENEE, FHY VB2 AKEIVYLAERAOCCRELLHEIL VEE L.

KEENORTE  BEEEN KK 8, du Noiy REFEH LOREENAECE LA VL., NERTEEY 8
cm, WX 3em Ov » — VEARIC AR, OB 25.0+0.2° 0EHEKYEEI® T, HELH -k, It
BE /25 Y VBEKBROREENZ, MELLBRECWHATILIRIE 23 HTPREET 5. & oFBHEHE
o CHEMEE L.

HE BE RELSozofoRE, B, BoolbbmW Ry, s KK, 8, BEEKED 4
D' HWL. ;

9) H.N. Christensen,; J. Biol. Chem., 234, 466 (1959).
10) G.R. Bartlett, J. Biol. Chem., 234, 466 (1959).
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