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Table 1 8 , —values of CgNBr-C; ¢Na mixtures (with NaBr, ionic strength 0.1m 30°C)

CsNBf:C"!pNa Ccsﬂg, (m) o ‘3:(_1‘5%?&)'_ Bo ¥

m @ €q.(13) eq.(178) (mNm~1)
1 : 100 1,85%1074 0,14 o0.21 -11.6 52,7
1 = g0 9,80%10°5 0,24 0,29 -13.6  52.7
o % 1 3.72%x10°5 0,33 0.30 -15,0 52,7
10 = 1 2.40%x10°5 0,39 0.39 -13.8 52.7

100 : 1 1,02x10°8 0.46 0.4 -12,8. 82,7
1 e 1 2,30 x10°% 0.30 0,27 -12.0 60,0

» »x52.7mNm-1pt, C_ wpe=0.100m, C¢, , na=2.82%1074m,

»=60,0mNm-! pt, cgs”. =2.88x1072m, C§.  n. =9.70x1075m
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ifi & /o
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S, MARGREF R T LRM A, EBERMZ, MR CNBr-CH,,S0, Na tk
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P2 CNBr-C3H,,SONa 6% #) B, i (Jn NaBr, MFHEEN 0. 1m, 25°C)

Table2 p,-values of CgNBr-CgH,;S04Na mixtures (with NaBr, ionic

strength 0.1m, 25°C)

X110

CgNBr:CgH,,50,Na Ccaysr(l'l)" AZ0D X o v
(1) ) eq.[1°7] eq.[16a] LniNrr1)
2ZH/KEM
¥ & 1.7p~20 ° L.48 0.4 - 8.1 68.0
i % 4. 4T 0.4 0.48 -12.7 60,0
1 1 8.41:107¢ 0.47 0.48 -14.5 52,7
I v 19 2.88x1074 0.40 0.45 -13.5 52.7
1 : 100 6.70x10°5 0.32 0.34 -13.6 52.7
ERR/ ARE
1 ¢ 1 4.00x10°5 0.42 — - 5.5 46.0
1 1 1.06x10°4 0.45 L] - B.3 42,0
1 : 1 B8.32x1074 0.45 0.50 -13.3 25.2
1 & 10 2,62x10°4 0.37 0.45 -12.6 25.2
1 : 40 1.20x 1074 0.32 0.35 -11.8 25,2

o v=52.78Nm 1B}, CC i, s0,ns =4.01%10"2m, CC ng: =0.100m

y=60.0mNm-1 g}, C 4 50 .n:=1.63%10"2m, C¢ ng,=2.82x10"2m
8H1750%, 8

v=68.0mNm~1 g}, C¢ n, ,s0,Na =2.76x107°m, CE np:=4.36%107m

v*m-zs.szm'!m‘. Cgan” S0 Ns =2.20x1072m, Cco:.m: r =0.100m

T :
7y g = 46.0mNm~1 8t CC_n, 50 ne=1.78= 1074, Cgynn:=6.31x1074m

=42,0m Nm=1 ity CZ 1, s0,na =1.0%x1073m, CG nn,=2.82x1073m

8 —E-TREZEMNEESS (1:1) M

Table3 An-values of some binary 1:1 mixtures

1:1 B4 cme, ( =cmcy) cme cmc Xim fu 2% LR

(1) (2) (m) (m) -
CgNBr-C; pNa 8.5x107% 2,6x107!  3.2x10°2 0.44 -26.8 sl
FC3°-CgH,;,504Na 1.7x107% 1.4x10°%  1,4x107! 0.64 -24.6 [8l
CyNBr-CgH,,S04Na 7.5%1073 2,6x1071  1,4%70°1 0,48 =-17.9 [18]
C,oNBr*-C,,SNa 4.6x1074 6.4x10°2 3,1x1072 0,48 -26.6 [19]
Cy2PyBr*-C;2H2550,Na  2,0x1075 1,3x10°2  8,0x10°3 0.49 -37.1 [20]
(Cg)gNClI*-(Cg)2SNa® 1.32%107%  2,24x1072 1.3x1072 0,49 -28.3 [211
‘e FC.-C;F,OC;FJDC:F;CONH(CH;)QN*(CHs)gCHgI'| CIQNBI-C‘“’H’]N(CHQ). Br, C]I’PYBI-

CI,H,SN*<6>BF‘ (Cg)aNCI(CsH 1) sN*C;H,OHCr"; (Cg); SNa-CgH,y OCOCH,

CSH i3 OCOéHS—O'NS.



2 B 240 3 9, 5 kS T O 0 7 e B B TR R o 2> TR AR £ PR 117

AR KL, * CgNBr-C, Na fk 7 b Bk 72 50 15 2k (e B 1 55 00 BEBE I A LB o1 19 4%
f,

AT SR F IR BEE E A0, 1m ik R, Ba lHARERE, I 4 CNBr & C,H,,SO,Na
eme K0, 1m (4r5040.2650,.14m) , BRmILMERATLKRE Bo, EXFH - LREAHIE
W, KEFRESREIGEEFREMS, R, #TE, ABTRESEENES KR
CGRmMEHE) , X 10) "[BH

Bu= ln[(‘g::é )Hx‘/xl-)/"gm ?"t—“_ T gy
60

14 ]
- e S
\ emch | sl e

= CIrNalclgle

N
2\

(18) Tg 1 0:1 '\_
(ﬁ C.l =cme,;, CI = cmcﬁ'; C; =Ccmc,, 3 19 i 1:: ’5\\ 4 S
C; =cmcy) ot 193 \k
i : 30
ERER, Bik Ki=K,=0.6, fhopkar | |"
HH—%F, AR TRAEIEENBEAKSR
# Bu fif (F£3) , et t 3 b
B Ba T IEE R, £ 2 BR loxC
W=, SRS E T [ R R AT 2 CyrNo-CroSNa KM M & 5 I %
HAE A, [T A 5, iﬁéﬁﬁiﬁﬁ?ﬁl :;:;f; lm-)' C,pNas 30 C; im NaCl,
HyMREIGERK, o FHHE1E AR Fig.2 Surface tensio;l versus logarithm of the aqu-
: : ] eous solutions of C;pNa-C,;,SNa mixtures.
#> Pa Bﬁgﬁiﬁtﬁﬂk’ (Gt b & 3 Bidl (except curve IQCHCT‘}'FFN.’ ;(O}‘C with NaCl,
CaNBr—CsH" SO,Na, C,(NBr-C,;SNa , ionic streagth 0,1m)
Cy2PyBr-C,SNafk R L5 B rT LB H, )
50 M:a__—;. ———,
R T
"--..:‘:\4‘.,_‘;..,.\
0 ""h\‘ ?‘. ~,
_ AN
IE 30 C;¢Na : C;sSNa %\\* ?j"\
F ~ \» *~
B -l, 1 0 -\\‘\\=\‘ p\.
SHE L ird AN
b & L 4 & - P
a 3:1 Attt =
0 s - ks .
5 3 T 3 2 1

B3 CorrNe-CpoSNa ki SEREMREE S 30°C, HTFAE =0.1my [ 1
’]‘t C "CCIOSNIJ.

Fig.3 Interfacial temsion of the aqueous solutiomns of C. pNa-CySNa
mixtures. (30°Cy ionic strength 0,1m, except curve 1 C:CCNSN.)



118

B EER

1%

2. BE-REABTIREEENEASER

FEWwRERD, HTHREESHIEED
“HW” fEH, KBHRPTRRER AT TR
REFGREE, WS R b thRE R fE - B H e
—Ha s THRAEMAS B Pa. B &, FLL
A& b ik h-wkEERR Ve ) (F2—41)
¥ B, (E#EERER M), T
R REIEPENA T6y FRE G H, HE8Y
RAFER4RHS,

AR, PritHAg B, B 4 EME, thik
B, T ERE MG E R GRESE
RBS1IRTF 1, BARHBLT AR FHR
G ML TR SRR R R A TR (R L,
B A4 —BUNMOIESE, BLWLAR “HE” /M
B, PR IS P4 R P Ay B A R

1113 .
. ™ \ ", fuNa
g % 5 ’\.\ i
?50- . By Y
= C2SNa 1oy AwNa .\6 \..
ior e =CiTa
“. \. \
Lt T ‘*
Ak \~\\-
L de® ™ i
= 1 3 24 st
- = % 5 % % zANW
logC

M4 C7pNa—C,,SNCa k ¥ sy M —m

Fig.4

xR 30°C, mNaCl, mF@mE =0.1
m; @) 2w EUCe, sna®R)

Surfare tension versus logarithm of the
concentrations of C;pNa, C,,SNa and
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Table 4 #,-values of C;pNa-C,ySNa mixtures [with NaCl, ionic strengtho,1m, 30°C]

C;5Na:C,pSNa ¥ Xoo =
T @ Pl 08 ARGH  ARGD SISk
#& /& £ air/water surface
I = 1 1,75x1073 0.073 0.11 +0,79 41.5
I s B 1.32x1073 0.37 0.39 +0,51 41.5
1 : 10 6.41x1074 0.71 0.60 +0,28 41.5
B 42 /7k R n-heptane/water interface
3 -1 3.57x1073 0.41 0.43 +0,05 20.3
1 : 1 2,08x1073 0.70 0.70 +0.33 20.3
f 93 8.20x1074 0.87 0.85 +0.06 20.3

e v=dal.5mNm int, C¢  n.=5.96x 107m, CZ  sn.=8.81x107%m

=203 mNm-tpt, CZ  nu=1.04x1073m,C¢ =2.88x10"3m

YR
5 1:1C;¢Na-Cy,SNa E& %Y B, (ho NaCl FEEHR0.1m, 30°C)

Table § #o-values of 1:1 C;pNa-C,;,5Na mixtures [with NaCl, ionic strength 0,1m, 30°C]

Cc?r“‘=cc125"' cg”.m Cg”su. XCqpNs o i

(m) (m) (m) (mNm~1)

6.49x 1075 1.48x107% 8.03 x10°5 0.24 +1.0 60.0
2,69x1074 8.6561x1074 2.81x1074 0.05 +2.0 50.0
7.89x10°¢ 3,17x10°3 8.21x10"°¢ 0.04 +2.0 40.0
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SXB R R A RE S M 4 4B REE R AARIEE, ST R TF-HER T RE S
M AR, £ COH Kb B AKA AR, SR RILRERD 2., LTRH B,
B 5 fREK H-KEXR, RIE\EX (13) , AR\ 171 $;xNa-COH % C,,SN2-C,0H 2
AR B, SRFIFES,

MERHFFF G RTLFE R, WLHANSEB T RT—HAHM L, [, RUAHEH
FFHRETREE, ERTNHAT e T COH iy O K 5 FE FRmEHE MRtk

%6 C;yNa-C; OHE CySNa-C,OHE &R B il (HONaCllgFEMER0,1m)

Table 6 Bo-values-of C;pNa-CygOH mixtures and C;, SNa-CzOH mixtures [with NaCl,
ionic strength 0,1m30°C]

1:1 REeW c(=c3) c'{(m) cg(m) X110 Po y
(1 ) (m) (mNm-1)
C, pNa-Cy4OH 1.00x107%  1,61x107% 3,90%10°% 0,69  -0.41 60
3,00=10"%  §.46%x1074 9,12%10™¢  0.56 -0.94 50
5.13x10°*  1,38x10°3 1,38x10°%  0.50 -1.19 4
7.76x107¢  2,75%x10°% 2.00%107%  0.46 -1,61 38
C;0SNa-C3OH
2,21%x107%  1,15%x1073 3.80x10°#% 0.34 -1,31 60
4.84x10°%  3.86%1073 9,12x107¢ 0,33 -2,14 50
9.,50%107%  1,16x10°% 1.78x10°% 0,81 ~-2,75 40
?1!|- ~—— o %

W'ﬂ;\\:"\\\n‘k
50 *, e .,
GOF \+\\ \.\. \q\

i N
-If \":\‘{.\ \ 1
E“"' ). CiSNa N « NN \.,,_,.,_..

& 4 +,
sob 2 CorMa 5 \\3 \2
3. Cs0H +\_ e
sob & 1! CuCH-CySNa NG g A e
5. 1:1 C,OH-C, Na T
104 - L N
5 4 3 7 1
logC

M5 C;¢Na, C;oSNa f1 CeOH mitiR &tk Ray »~logC 2 & (30°C; ¢, 52 C
48N Cc  sna BCc,pnay MNaCl, HFBE=0.1x) ,

Fig. 5 »-log (30°C, C= Cc”.sn. for curve 4 andC:Cc”u. for curve 5

with NaCl, ionic strength 0,1m >
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#i> C7pNa-CoOH fk R e iy 5y FHAIE 1R M LI P B M C,oSNa-C,OH (k Rk, BB 116 15 Wk
Fimak Allt, C,pNa b COH RyHIE 1E WA H —B. Mot #HAE /D, FIRE P32
FCqpNa-CoOH (kLR iR, SROMBRIAAEAEIRNE", ol R tslE— S i BT S BRI “ 0L
wER” RAEEERL,

4. BRREBHEPNHAIFHREMFES b it %

C,0SNa-C,,;SNa B £l 5~ B = TAK &, 1S ki@ T B & 28 48 e BAL. W 9 i Fp
R Pa MR RET 5. R 7 VMR MIEH LAY CyoSNa—CoSNa B AKX % o Ba IH Ak
£ BEH R gy Gy 3 5014 ) BRAR IR A BC R BRIR 3 SEHR A IR H I 2 (x3m). 9 B F Xy 10 if
HERARE, —AHPAXLSHBEEARIR 0I5, 5 — %5 Rubingh 10
FRFHOHAXGITRE R, ANEHAER 2 7T H, Rubingh fy B, AR 111 Bt
FlREEAX (10) , fEWEPRAM:TRBLA, BIFEIEE 7RMEISHERER A H & THLER
S FREEERNHBETFURMEENREAAR ¥ B AR A0 ®E AKX qD , B
Rubingh B, A3, $ABEER F WM FEAR (10 H5H KM Ba LML M Fihs
A (D) HRHRA b EEHETHF (MERASMBIKEASNE) o Ml 1 X (10) Kt
X, w 5 BB KRAEB R 0 HHAFABELFL, kTR, TR
ERRAKR, EXLRLEIEFE, KEFREREZM, MiZHA K EhEEAR10)
Fit 3 Ba B Ximy i ABLi% Al Rubingh JgAAKLAIR (11) ],

%7 C1oSNa—Cy,SNa B &R f. i CRIUEMNE, 30°C)

Table7 #n-Values of C;oSNa-C,3SNa mixtures (no inorganin salty 30°C)

C,¢SNa: C,,SNa cmeif 4 4] x&. Xim B
(m) (€: §:1.4:1b] AXRAOARAD AXA0) AR (D
(6} (2) (cmc mixed) (ideal micelle) eq.(10) eq.(11) eq.(10) (eqll).
1 : 3 9.00x10°3 0.04 0,08 0,14 -0.8 =0.9
g i 1.15x10°2 0,11 0.11 0.23 -0,06 ~0.4
3 & 1 1.60 %2072 0.20 0.24  0.45 -0,08 =-0.5

* emcd=3.10%10"2m, cmcd=8.00x1073m@30°C); EPAR 10) iy C] =cmc (R &) =C,
C’l -cmcg, C; = CMCyy }F&KIIKQIO.G
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MOLECULAR INTERACTION BETWEEN
IONIC FLUOROCARBON AND HYDROCARBON SURFACTANTS
IN MICELLES AND ADSORPTION LAYERS

Zhao Guoxi Zhu Buyao
(Laboratory of Colloid Chemistry,
Institute of Physical Chemistry, Peking University)

ABSTRACT

The thermodynamics of the solution of binary mixture of surfactants has been
studied. Considering the effect of counterion ou the interactions between the surf—
ace active ions in the micelle and at the interface, the general equations for calcu—

lating the molecular interaction parameters in the micelle(8,)and at the interface
(f,)have been obtained,

AKX "\NK
o= Mo oroot—(£) " /2t = 1o e (52) " /i
cmclxln cl Lcmczx?.n Ca

= Tnl & i\ 1] . _ .. T c_'*.)x’
B,= lnl_ %70 (ci) :]x“_ ln[ oo, (c; ]/xf,
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For the nonionic surfactants mixtures or the ionic ones in the presence of excess

of inorganic electrolytes, as a limited case, the general equations reduce to
= i T L N
Au= o] et Jrbe = et ot

Bo=ln o7 —|/xt. = o[ g% -/t

CiXyq

These equations have been applied to various system: of binary asurfactant mixture,
including cationic—anionie, arionic-anionic and anionic—onicnic mixed systems, The
results indicate that (1)f, and (i, for thc cetivnic-anionic surfactant mixtures have
very iarge negative values, demonstring the great molecular interactions between
cationic and unionic surface active ions; (2)the #mutual phobicity” between fluoro-
carbon aad hydrocarbon chains is clearly illustrated by the positive f,-values for
the systems of the fluorocarbom and hydrocarbon anionic surfactant mixtures; (3)
when the surface pressure is kept constant, in general, the fB,-values are nearly
constant, irrespective of the surface mole fractions; (4)the higher is the surface
pressure, the greater the molecular interactions(the larger the|p,|value) for the

solutions of the same surfactant mole ratio(e.g.1:1 mixed solution).
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