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Surface tension curves of Ci:H.sNH;Cl

in solution

T=307T, I=0.1mol - kg,

1)pH =7.95,2)pH =6. 06, 3)pH =5. 30, 4)pH =2. 90
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Table 1  The surface chemical properties of CizHasNHsC1
system(T=30 C./=0.1mol - kg™")
10°cme Yeme 10° Iex Amin
pH
mol * dm~? mN > m™' mol * m~2 nm’

2.90 3.80 26.0 4.7 0.35
5.30 3.63 25.7 4.9 0. 34
6. 06 3.59 25.3 5.1 0.33
7.95 2.57 23.0 5.7 0.29

5, 358 %4 [Ci:HysNH: 1/ [CioHasNHy 181 107° T E
1075 J&, KR 7% Ak 10 ot 247 Ji X A R Ak R B B K
W . ART, A NRBEA R, X TRERMER, &
pH ®H 9.2 & % 13 B, [C.H:».1COOH]/
(CnHame1 COO- 1M B 107° A K 107°, ZAE R K
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) B 32 T 77 7 AT AT X% A 7R A 3R T 44 5 ARG AT A
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SRR B T A AT E ROy AL SRR .
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B 5] B 3% R A R D A 24 R R E R, cme
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TE M K K R BB K M R s DA O
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B d s AL B S Rl R e R K R 2 R AR PR AR B,
MmEfL+ k2 =B 8 (cme =5.1 x107° mol -
dm >, Yeme =35.9 mN - m~)" {FEE R FHHRE
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R ), (R AR v Sk 30N, R IER MR 2T HEFI
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Table 2  The surface chemical properties of C »Hz »+1 COONa system (T=30 C, /=0.13 mol - kg™*)
System pH 10°cmc /mol + dm ™3 Y eme/MN * m™" 10° I'nax/mol * m~* Anmin/ nm’*
C11H2sCOONa 9.2 9.55 26.2 4.7 0.35
C 1 H»COONa 13.0 10. 20 35.6 3.7 0.45
CsH19COONa 9.2 74. 50 32.6 4.7 0.35
CoH1sCOONa 13.0 95. 40 39.0 3.7 0.45




No. 11

BEEIRAE : 5y K AR 23R TH 0 ) B0 3R THD 5 e T 1

975

BB, B cme M yome BAK .
2.3 HH¥M
Kl 3 ~4 % 30 CHANFE pH E&H T &k
PRV AR TE K 7 fh £k, AH R B R T AL RO 3.
B 3~4mith, Xt EEANEER, 7 pH=2.9
K pH=7.95 W T RN RAMHFE R . ERRYE

FAET, REF RN, 75RO B AR Sk B #
B T, 1R R 2 KU B o 3R S R 4 T RS
ENEF, BARSBE, cme, yeu. FHE . EHEES
T, W & BRREER VR BN, cme BAR TR, H yone
5570 0 0% B B A T B B AR R, R (8) XV E B
pK. it & A &, pH=7.95 A} , [Ci.H:sNH;]/

70 70
WA
60r AN 60F
g S0f R
é g
~ 40+ \ Z I
& A E 4
»\\ \\. V)\ >
30+ Ay i
v N e s 30
Ay '2
20 1 : . . . .
-4 -3 -2 20 4 3 2
lg (¢/ mol-dm3) lg(c / mol- dm-3)
B3 REARLRBERERS 0L M4 SERLEREREHR B
Fig.3  Surface tension curves of Ci:H:sNH:Cl Fig. 4 Surface tension curves of C;:H:sNH;Cl
in solution (pH =2.9) in solution (pH =7.95)
T=30T, T=30%,
1)1=0. “ kg™, 2)1=0. ~kg!
)1=0.3mol * kg™, 2)1=0.2 mol - kg™, 1)7=0.3 mol * kg%, 2) I=0. 2 mol * kg~",
3)1=0.1mol - kg!
3)I=0.1mol * kg!
®3 RESUBRRELEER
Table 3  The surface chemical properties of CioHzsNH;Cl system( 7=30 C)
pH I/mol - kg™! 10* cme/mol - dm 3 Yeme/MN + m™" 10° oee/mol - m=2 Auwin/nm?
2.90 0.1 3.80 26.0 4.7 0.35
0.2 2.35 24.8 5.0 0.33
0.3 1.43 24.2 5.4 0.31
7.95 0.1 2.57 23.0 5.7 0.29
0.2 1.86 23.0 5.7 0.29
0.3 1.26 23.1 5.9 0.28
F4 BRPHREUFER
Table 4  The surface chemical properties of C1iHzsCOONa system( T =30 T )

System pH I/mol - kg™! 10°cmc/mol - dm~* Yeme/MN * m ™'
CuH2:COONa 9.2 0.03 16.9 27.2
CuiH23COONa 9.2 0.13 9.55 25.6
CuH2:COONa 5.0~6.0 0.13 0.45 22.5
CuH2COONa 5.0~6.0 * 8. 32 22.6

"no salt added
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C1:H:sNH;Cl system (/=0. 1 mol * kg™')
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Table 5  The standard thermodynamic parameters of micellization of C12HzsNHsCl in solution (/=0. 1 mol * kg™')
pH T/C -AG2/KI - mol ™! ~AHO/KI - mol™t  ASS/K) - mol™t - K™
2.90 25 28. 14 0. 092 94. 0
30 28. 10 0. 095 92. 4
35 28. 21 0. 098 91.2
40 28. 24 0. 101 89.9
7.95 25 30. 40 0.153 101. 4
30 30.10 0.158 98.7
35 29.90 0.163 96. 5
40 29.70 0. 168 94. 2




No. 11 BB 5y K A S R I PR 64 3% 1T 5 e A ek R 977

ETE R TE AT R pH =R B@@E*ﬁbﬂﬂﬂ}}j‘ﬁ;&ﬁ'ﬁfﬁﬁ 7  Payens T A H, Philips Res. Rep., 1955, 10: 425
HB i E{J %2 UI'EH , ii(ﬁﬁj\ y{l %ﬁ mm%% 5 @@ﬁ?*& 8 Bleier A, Goddard E D, Kulkarni R D. J. Colloid Interface Sci.,
e Sk A 5 77 2 0 S 1 T 5 1977,59:490

9 Pereacarpio R, Gonzalezcaballero F, Bruque J M, Gonzalezfernan-
dez CF, J. Colloid Interf. Sci., 1986,110(1): 96

References 10 Castro S H, Vurdela R M, Laskowski J S. Colloids and Surfaces,
1 Zhao GX, Huang JB. China Surfactant Detergent and Cosmetics, 1986, 21: 87
1992,5:7 [REZE, HEE . H A% Il (Rirong Huaxue 11 ZhuBY, Zhao GX. Chemistry, 1981,6:341  [4338,
Gongye, 1992,5:7 ] BE A . k238 7 ( Huaxue Tongbao), 1981, 6: 341]
2 Schwartz AM, Perry JW, Julian. Berch, Surface Active Agents and 12 Zhao Guo-Xi. Physical Chemistry of Surfactants. Beijing : Peking
Detergents. 1977, VII, 7, New York University Press, 1982 [BE%E . £HEIEEFEA% . b
3 Sayari A, Karra V R, Reddy J S, Moudrakovski I L. B, bR k2 AR 1982]
Chem. Commun.,1996: 411 13 Xu He, Buyao Zhu, Jianbin Huang, Guoxi Zhao. J. Colloid and
4 Chenite A, Page Y L, Karra V R, Sayari A., Chern. Commun, Interface Sci., 1999, 220: 338
1996: 413 14  CRC Handbook of Chemistry and Physics 55th Edition.
Jiang T, Ozin G A. J. Mater. Chem.,1997,7: 2213 Cleveland , Ohio: CRC Press, Inc: 1974
Oliver S, Kuperman A, Coomb N, Lough A, Ozin G A. Nature,
1995, 378: 47

The Surface Chemical Properties of Hydrolytic Surfactants*
Li Yong-Hui  Huang Jian-Bin ~ Wang Chuan-Zhong  Mao Min
(Institute of Physical Chemistry, Peking University, Beijing ~ 100871)

Abstract  The surface properties of hydrolytic surfactants, sodium alkycarboxylate and alkylammonium chlo-
rides, were investigated systematically. 1t is found that the variation of pH, salt and temperature have obvious influ-
ence on the surface properties and micellization of the system. Due to hydrolysis of the surfactants, the systems
have high surface activity. It is interesting to note that the variation of pH still has an obvious influence on the sur-
face properties of sodium alkycarboxylate at pH = 9. 2. In contrast, the surface properties and micellization of
alkylammonium chlorides are mainly affected by adding salt rather than pH at pH < 6. 06, indicating the different
hydrolysate effect in these two kinds of surfactant systems. The standard thermodynamic parameters of micellzation
have been calculated according to the model of charged pseudo-phased separation, and the effect of temperature on
hydrolytic surfactants has also been studied.

Keywords:  Hydrolytic surfactant,  Sodium alkycarboxylate, ~ Alkylammonium chloride,
Surface Property, = Thermodynamic parameters of micellization
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