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The Surface Chemical Properties of Surfactants
in Short-chained Fatty Alcohol-Water Mixture

LI Yong-Hui ~ HUANG Jian-Bin" WANG Chuan-Zhong ~ YANG Rong LI Run-Kai
( College of the Chemisiry and Molecular Engineering, Peking University, Beiing, 100871)

Abstract The surface chemical properties of various kinds of surfactants (including cations, anionic, nonionic
and cationic surfactants) in mixed fatty alcohol/water solvents were investigated. In different surfactant
systems, short fatty alcohol content influences the 7.y, differently. It is found that the varying tendency of ¥om,
induced by short fatty alcohol addition can be predicted from their saturation adsorption and 7., values in

water, rather than the types of surfactants.
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CpN(CH;),Br 1 = F B f M R B9 0 AR &, L 7™
REZE/FRPELER SK; AREEENY
ZRAEHENE, REK MR LXRKER. Z 8.
ERR. FRANEYANA S0 CTHE 2L 0.4 nm

SFRMAMMTa BRI+, BE 48 h, BER.

BRI M KA KMnO, IMAZE FKPHE 24 h
REEREEEEA AL H(AR.).
1.2 XWHE

REARARETWEBEREFAR &G THRE
5K 7, F DMA-45 307 % B +H i B AT sREE AR /7K 1R
BERNEE, TR ERER/ KBABRMNESLL
AR, LWE B (30.0£0.1) °C. CyyHy COONa
A& pH ##HI 7 9.2 (NayB,0; * 10H,0 0.01 mol
L™")#1 13(NaOH 0.1 mol* L™1'); C;,HysNH;Cl & &
f pH #H17E 3.0(HC] 0.001 mol-L~1)#1 7.95(0.1
mol* L~! NH,Cl 1 NH;+ H,0); C;;Hy;COONa i Cy,-
HysNH:Cl iR R B F3RE 147515 0.13 mol *
kg™ "(NaBr,NaOH) 1 0.1 mol* kg~ '(NaCl); X} 1:1 £
C1;HzCOONa/C;N(CH; )sBr IR &R, pHEH N 9.2
(Nay;B;0;+10H,0 0.01 mol-L~1) . H & FH 1& 7 ik
REFIREH RSN .
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2.1 REFHEAECGKREN KBESBAPHERT
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B1~5hARREEENEERBE/ /KREE
IR B R 7k S B4R, HAR B R RIE AL R/ T
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Fig.1 Surface tension of C;; H;;COONa system in

propanol/water mixture with various volume ratios
(a)0:1; (b)1:19; (e)1:9; (d)1:5 (pH=9.2, 1=0.13 mol'kg'l)
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Fig.2 Surface tension of Cj;HysNH;Cl system in

propanol/water mixture with various volume ratios
(2)0:1; (b)1:19; (e)1:9; (d)1:5 (pH=3.0, I=0.1 mol-kg™!)
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Fig.3 Surface tension of CjyHysNH;Cl system in

propanol/water mixture with various volume ratios
(a)0:1; (b)1:19;5 (c)1:9;
(d)1:5; (e)1:2 (pH=7.95, 1=0.1 mol-kg™')
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Table 1 The surface chemical properties of C;;Hy COONa

in propanol-water mixture(pH=9.2, /=0.13 mol°kg~') ‘

cme Yome 10°T . Anin

EPIR/K .
(mol'L"")  (mN-m™") (mol'm™2) (am?)
0:1 7.38x10°? 25.5 4.70 0.35
1:19 4.79x 1073 31.3 1.80 0.92
1:9 2.95x 1073 30.1 0.82 2.03
1:5 1.86x10"? 28.3 0.64 2.60
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Table 3 The surface chemical properties of Cj;HysNH;Cl
50 in propanol-water mixture(pH =7.95,7=0.1 mol-kg™!)
T Vome 0° e A
£ b EFRE/K e
Z (mol'L™")  (mN'm™ ') (mol*m2) (nm®)
T 40
i Ca 0:1 2.57x10"? 3.0 570  0.29
\\\\_H 1:19 2.34x10°? 25.9 4.21 0.39
30 do—o—o—a_ 1:9 1.86x 1072 28.1 2.11 0.79
ot PP
_ . ) 1:5 1.91x10°3 27.3 0.98 1.69
3 2 0
log ¢

%4 ERM-KBEEHS CoH,;SOCH, Y
FRELEMR
Table 4 The surface chemical properties of CioHy SOCH;

in propanol-water mixture

B4 FPELEERBE/I/KRAERNFRE K ML
Fig.4 Surface tension of C;;N(CH,);Br propanol/water mixture

with in various volume ratios
(a)0:1; (b)1:19; (e)1:9; (d)1:5 (pH=3.0, I=0.1 mol-kg™!)

Yeme 10°T e Apin
EBE/K 1
60 (mol'L™")  (mN*m™!)  (mol'm™2) (om?)
0:1 1.70x 1073 2.3 5.36 0.3t
sol 1:19 2.00x 1073 4.5 4.60 0.36
1:9 2.32x 1073 2.7 3.70 0.45
B 4 'S 3.45x107°  25.4 170 0.98
Z
g
b
sl x5 ERMN-KBEHAP 1:1 C,H,COONa-
CuN(CH,),Br fi R E L 14 R
Table § The surface chemical properties of
20
L A . ) . . 1:1 C;;H;3COONa-C;;N(CH; );B
45 40 35 30 25 20 11Hs COONar CoN( CH, )3 B
logc in propanol-water mixture(/=0.13 mol* kg~')
M5 1:1C;COONa-C,N(CH;),Br ZEIEPIEE/7K ERB/K ( ‘l”‘c . L4 S 10°T, -
mol- L~ mN'm™ lm™
AR RS R ) (wolm™® Com
. -4
Fig.5 Surface tension of 11 system in 0:1 6.80x 10 2.2 5.21 0.32
C,; COONa-C;,N( CH; )3 Br system propanol/ water 1:19 6.03x10°* 23.2 4.31 0.39
mixture(pH = 9.2) with various volume ratios 1:9 6.46x 1074 24.3 3.01 0.55
(a)0:1; (b)1:19; ()1:9; (d)1:5; (e)1:2 1:5 1.12x10°? 25.9 1.2 0.9

(pH=17.95, I=0.1 mol-kg~ 1)

®6 ERM-KBEBEHFN CyN(CH)3Briy
XML FER
Table 6 The surface chemical properties of C;,N{CH, )sBr

%2 ERM-KBREBHP CHNH,AMRELFHER
Table 2 The surface chemical pmpexues of CleBNH3C1
in propanol-water mixture{pH=3.0,/=0.1 mol*kg™')

in propanol-water mixture

Y ome 10°T e Anin

ERBK ame Tome 10 e Auia

(L) GNw)  Caodwm?) Couf) EFBK . el (aNem) (em™) (o)

0:1 3.80x107 260 40 0.3 0:1  1.66x10?  38.4 3.45  0.48

19 2.72x107 2.6 3.45 0.8 1119 L&2x10? 3.0 2.8 0.5

1:9 2.66x10°* 28.9 1.03 1.61 1:9 2 48 10-2 1.4 1.00 L.66
1:5 2.98x10°3 28.1 0.76 2.18

1:5 5.89x1072 28.9 0.27 6.27
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BE1~5KER1~6 EREMAGHETEREN
Yo VERBE AT FTARNREFE RN AH
KU H—HERE 7 Bl IE PR B A9 3% 70 2 B
FHH, W5 K% I FE 5 M Cy, Hy COONa (pH =
9.2)F#1 C;;HpsNH;Cl(pH = 3.0,7.95).1:1 B CyyHys-
COONa-C;;N(CH; );Br ERRIB A& R (pH=9.2),3F
B FRIEMEE N CoHy SOCH, . 55 — KRV &
N Im EERBES B E N ZS TR, N 7R
RIEE M CHisN(CH;)3Br & pH = 13 B €y Hys-
COONa h RS) i B R AR A, ERBMA B
BRREEMEN 7, W ELSHEM(EEFR . A
BRI TR ERBAR)LX, TS REEE
FFEK BB B AR R 7, B X EKBERK
FRBREMBHERRND v HOERBSE—
3,4 pH=9.2 # C;;H,;COONa & 5 , I F10% Bt & B
4.70 x 107® mol/m?, ¥, }7 25.5 mN/m;pH = 7.95 i
CyoHpsNH; C1 4 70 % B B &2 5.70 x 1076 mol/n?, 7,
$723.0 mN/m;pH =9.2 ) 1:1 C;; Hy3COONa-Cj,N-
(CH;);Br EFIR AR, MAMBMHERE 5.21x10°¢
mol/m?, ¥, K 22.2 mN/m. T ZE 7K ¥ ¥ A0 A 8 /D
AR BAEK 7., HOERRE =3, NC,N-
(CH,)Br, fFN IR Ff B 3.45 x 107 mol/m?, 7, N
38.4 mN/m.

ERE Vo TEBRT RERME D F 8 H
I EFMREEK A RLEEERS> FRHEWNER
RO ERBERINA S 2 IE R 7, B9 B ] &
BA:(DETEASEENREFEBRARANRE
AT RE(HIERRE/KERLHR 1:19,1:9,1:5,1:2
o, REK T4 HN 44.77 mN/m, 38.10 mN/m,
30.08 mN/m, 25.73 mN/m) , B Tfj W {8 3% T8 355 4 70) 4
BB Yom THE.Q)IERBEN—FBREEFEREYRT
BE5REARHME N FHE - RN EESIHTERR
FREEWERSFRIGGEERSIER, b Tk
BB FRRAESEABERINEY,RE
EHR D FERME PHFI BN RE, HETRH
BRANREATES CH, AWK, MA EFR M
B, EREFEHERI FREZSFBH , HTHI>TFE
BRATREFERNSF AV REFTENS T
. BEEH, AT RERKERINEEE CH;(RE
BHREN 22 mi/m®) ZBHih CH, Z2H (RE 4 H §8
% 33 ml/u?) DI R (B 6) , % 1R 2 IF 79 B X 0% Bt
BHEWEX, ATAERE 7., 5 1E R BEE &
T ARK . X F58 2R 1H ¥ 450, 40 C,,N(CH;);Br
(m=10,12), RREEHN S T RIGEF RN

R 7, TE L R T R B2 G5 B O M B, M R B
BB/ RELCARELHY, L H CH, £H
BETRERMBHRIIN, MAFREZ G, KT
B R A B MR CH, 1 CH; Bl SIS fb 8/,
{ERERE S BB TR, 1B A V8 ) 3R 7 1 AR 59 1 A
HFE@ET)  REEERR/ KNBEBENG, S
BEERE 7o OB & BRI 0 T 2R 7 R
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Fig. 6 Schematic diagram for the structure of surface phase
of system in group 1 (a) without (b) with the participation
of short fatty alcohol molecules in adsorption layer
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Fig.7 Schematic diagram for the structure of surface phase
of system in group 2 (a) without (b) with the participation
of short fatty alcohol molecules in adsorption layer

®7 ZW-KEEEHD CuHNH,Q B
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Table 7 The surface chemical properties of
Ci2HysNH; Cl in ethanol-water mixture
(pH=3.0,1=0.046 mol*kg™!)

ek e Vo 0 o Ao
(mol'L™")  (mN'm™")  (mol'm~2) (nm?)

0:1 6.61x10-? 27.4 4.79 0.35
1:19 6.03% 1073 29.2 4.45 0.37
1:9 5.89x1073 30.7 3.45 0.48
1:5 5.75x 102 32.2 2.26 0.74
1:2 1.00x 1072 31.0 1.72 0.97
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Table 8 The surface chemical properties of 1
CioHysNH;Cl in ethanol-water mixture(pH =6.06, I=0)
ZB/K eme(mol* L") Yone(mN-m™") ~ 33
0:1 1.35x 1072 28.3 ;
1:19 1.32x10°2 30.5 5§ 30
1:9 1.28x1072 32.1 >~
274
1:5 1.23x107? 33.8 o /
1:2 1.14x10"2 31.2 24 /
29 REM-KESENP C,;Hxy000Na K 2550 o'oi 0.040.06
EAM

REEFER
Table 9 The surface chemical properties of
C;H;;COONa in isopropanol-water mixture
(pH=9.2, 1=0.13 mol*kg™"')

wEmk Yo Wl A

(mol'L™!)  (mN'm~!) (mol'm~2) (on?)

0:1 7.38x10°* 255 4.70 0.35
1:19 6.17x10°3 50.2 2.35 0.71
1:9 5.13x10°3 29.6 1.38 1.20
1:5 2.63x 103 28.3 — —

®10 SFEM-KBARAP 1:1 CyHyCOONe
CuN(CH, );Br By R T L 44 R
Table 10  The surface chemical properties of
1:1 C;Hy3COONa-CyN(CH; )3Br
in isopropanol-water mixture (/= 0.13 mol* kg~')

RAK/K .
(mol-L-1) (mN°m™")  (mol'm™?) (nnf)
0:1 6.80x10"* 2.2 5.21 0.32
1:19 3.09x 1074 23.2 4.68 0.35
1:9 4.47x107* 23.2 2.58 0.64
1:5 7.41x107* 24.2 2.24 0.74

£11 REM-KREEHD CoN(CH;)3Br &
RELFHER
Table 11  The surface chemical properties of
CyoN({CH; )3Br in isopropanol-water mixture

eme Y ome 10°T Amin

RPBE/K .
(ml'L"")  (mN°m™") (mil'm™?) (nn?)
0:1 5.75x10°2 39.8 2.50 0.66
1:19 7.24%10°2 33.1 1.62 1.03
1:9 9.12x10°2 30.0 1.08 1.54
1:5 7.41x10°2 27.8 0.21 7.91

M8 ERMEEMREEEN 7..0ER

Fig.8 ¥ of the various surfactant system
as a function of » propanol mole fraction in mix solvents
(a) CiuN(CH;)3Br;

(b) CyHysCOONa (pH=9.2, I=0.13 mol*kg™');

(c) CiyHpsNH;Cl (pH=3.0, I=0.1 mol-kg™!);

(d) CioHpsNH;Cl (pH=7.95, 1=0.1 mol-kg™");
(e) 1:1 C;,N(CH;);BrCy;H;COONa (pH =9.2)
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Fig.9 ¥ of the various surfactant system as a function of
x isopropanol mole fraction in mix solvents
(a)C2N(CH, )3Br;
(b)CyHxCOONa(pH=9.2, I=0.13 mol*kg™!);
(c)CioH;SOCH; 3
(d) CyyHosNH; QA(pH = 7.95, 1=0.1 mol-kg™!)
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HWE MMIOEERE BT pHIE 10.0, RRBE T, M2t , Co*, N2*, He* S BB, HE THREX
BHCBATRHBRNEE OLAK . A BRSO I E B R B, MY, C*, N+ 5HRA T
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Study on the Interaction of Gelatin with Transition Metal Ions

TANG Shi — Hua HUANG Jian - Bin*
(Institute of Physical Chemistry , Peking University, Beijing, 100871)

Abstract The interaction of gelatin with Mn®* , Co?*, Ni2* and Hg?* ions were investiged at different tem-
peratures by fluorescence quenching method. The quenching constants, chelate equilibrium constants, binding
sites and the thermodynamic functions are calculated. The results of micro — IR and UV show that Co?* , Mn?*

and Ni** interact with the amido bond in gelatin molecule. The entropy change is a main factor in the fluores-

cence queching process of gelatin by Co?*, Mn?* and Ni?* .

Keywords interaction of metal ions — gelatin, fluorescence queching, gelatin chelates, gelatin
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