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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 Chemistry and Molecular Engincering , Peling University . Beifing, 100871}

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

water, rather than the types of surfactants.

Keywords surface adsorption, surface tension, shont-chained alcohol/water mixture
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C1oN(CH,)4Br i = F B 70 4 1o iy g 4002 5 1L, ML 7
MEZE/ B P ESES SK; FER@EEMNY
ZWMEEENE, RER ML L TRES. L8,
e SEESRAS CFTHE2hH 0.4 mm
SFHMAM M TABEA D, BB 8 h, BER
BB KN KMoO, ITAEEFAHHE 24 h
ERESIHEREANFEAT (AR,
1.2 XBAHE

FABRGERED MERRERR &4 T MxE
%77, F DMA4S RIS F# i M B S EE R KR
BRANEE, TSRS/ KR SENNESL
R, TREF (30.0£0.1) C.C H;COONa
#FEK pH £ HE 9.2( NapB,O; - 10H,0 0.01 mol -
L™ ")# 13(NaOH 0.1 mol+ L™1); Cj HoysNH,Cl 1K £
A pH #7E 3.0(HC1 0.001 mol- L~ ") 7.95(0.1
mol* L~' NH,Cl #1 NH;- H,0); C;;HzCOONa FiC,p-
HuNH:Cl TR BB FRE 753N 0.13 mol-
kg™ '(NaBr,NaOH)H1 0.1 mol* kg~ ' (NaCl); %t 1:1 i
Cy HxCOONa/CoN(CH )sBr B S R, pH AN 9.2
(NayBy0;+ 10H;0 0.01 mol-L~1). B2 F 1 55 bk
RETRESREH.
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Fig.1 Surface tension of Cy HxCOONa system in
propancl/ water mixture with various volume ratics
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Fig.2 Surface tension of Cj;HysNH;Cl system in
propanol/ water mixtre with various volume ratios
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Fig.3 Surface tension of CjyHysNH;Cl system in
propanal/water mixture with various volume ratios

{aY0:ly (bY1719s (c)1:9;
{d)1:5; {&¥1:2 {(pH=7.95, =0.1 mol-kg""')

x1 ERM-ARABNDR CyH,000Na iy
RELFHER
Table 1 The surface chemical properties of Gy HuCOONa
in propanol-water mixture[pH =9.2, 7=0.13 mol*kg~!)

ERmoA T Ol Ao
('L} (aNm™) (ol m"?) (o)

o:1 7.38x 1077 25.5 4.70 0.35
1:19 4.79 x 103 3.3 1.80 0.92
1:9 2.95x% 1077 30.1 0.82 2.M
1:5 1.B6x 10"? 28.3 0.64 2.60
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Fig.4 Surface tension of C;3N{ CH;);Br propanol/water mixiure
with in various volume ratics
(a)0:1; (b)1:19; {c}1:9; (135 (pH=3.0, 7=0.1 mol-kg~"}
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loge
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BARN T RER ST
Fig.5 Surace tension of 1:1 eystem in
C,; COONa-C;,N( CH, )5 Br system propancl/ water
midure (pH = 9.2) with varions volume ratios
(a)0:1; {b)1:19; {)1:9; (AD1:5: (e)1:2
{(pH=7.95, 7=0.1 ml-kg™")

N2 EAM-AKREBFD CuHLNE,C K RELE LR
Table 2 The surface chemical properties of Cp,HasNH,C
in propancl-water mixture{pH =3.0,7=0.1 mol*kg~")

— p - 10 Amn
(mol'L™")  (mN'm™")  (mol'm™?) (nnf)

0:1 3.80x10°? 26.0 4.70 0.35
1:19 2.72x10°? 27.6 3.45 0.48
1:9 2.66x 102 8.9 1.00 1.61
1:5 2.98x10? 28.1 0.76 2.18

83 EAN-KEARAD CuHNHCQRREEF R

Table 3 The surface chemical properties of C;3HysNH;Cl
in propanol-water mixture{pH =7.95,7=0.1 mol-kg~')

Fons ., A

ERmA (mol:L*")  (aN-m™'}  (mol-m™?} {nnd)
0:1 2.57%10°? B.0 5.70 0.29
1:19 2.34x10"* 39 4.21 0.39
1:9 1.B6% 103 28.1 2.11 0.7%
1:5 1.91x107? 27.3 0.98 1.69

4 ERAW-KREBFG C\H,SOCH, &

MW FEE
Table 4 The surface chemical properties of C\gH,, SOCH;
in -water mixture

B/ Kk T e Ao
{(mod-L™") (N0 (mol'm™?) (on?)

0:1 1. 7%x 103 24.3 5.% 0.3
1:19 2.00x% 107? 2.5 4.60 0.3
1:9 2.12x107 24.7 3.70 0.45
1:5 3.45x 107 5.4 1.70 0.98

5 EAR-KBEBHS 11 C,yH,000N-
CpN{CH, );Br FIR E{L ¥ %
Table 5 The surface chemical properties of
1:1 Gy HCOONa-C,N{ CH; )3 Br
in propanol-water mixturef f =0.13 mol+ kg™ ')

Yo 1°T,, An

P/ K
{md-L™") (N'w™) (molm~?) (on?}
0:1 6.80x 1074 2.2 5.21 0.32
1:19 6,03 104 2.2 4.3 0.39
1:9 6.46x 1074 24.3 3.01 0.55
1:5 1.12x10"? 25.9 1.72 0.97

Re EAM-KRSEND CuN(CH)Br i)

B RHE
Table & The surface chemical properties of CioN{CH, );Br
in propancl-water mixiure

ERBA o Pl Anm
(mol'L™")  (mN'm™)  (mal'm~?)  (nnd)

0:1 1.66% 1072 8.4 3.45 0.43
1:19 1.82x10? 1.0 2.3 0.59
1:9 2.48x107? 3.4 1.00 1.66

1:5 5.89x107? 28.9 0.27 6.27
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ER1~5KkF1~6c ENEMAREREEER
Yo B BB RN ZERERN T IR
B’ H—NEEN v, FIE R -& RN T Z 8
FE, WS KR 25 = 3 ¥ C) Hyp COONa(pH =
9.2)# Cj3Hps NH;Cl{(pH =3.0,7.95),1:1 B C;y Hys-
COONa-CyN(CH; );Br EfA B A4 R (pH=9.2),3
BTRREFEEN CoH,SOCH,; FoEERENA
R Y BEARSERMENWMENR TR, A TR
FETEH N CoHxN(CH,; )Br & pH = 13 1 ) Hp-
COONa RS MM ERABER, ENBENAR
FEXRREEEN 7 NELEHER(EETR.R
BTE T . ERAESREX MERERE
FAEABE D WBANREEN v, A% EKER
PHBRAHERHBAED ¥ ENEERRSE -
3, pH=9.2 4 C,,H;yCOONa A R , IRHB &R
4.70 % 1078 smol/m®, ¥, 9 25,5 eN/mspH=7.95 14
CroHops NH,CL IR B R 5,70 % 107% mol/nt, Yo,
% 23.0 mN/m; pH =9.2 19 1:1 G, Hy COONa-C;N-
{CH;);Br ERARERE MARHERES.21x107¢
mol/m?, ¥ 8 22.2 mN/m T ZE K BB P BB/
HARHEREX v, ENEREE -, WC,N-
(CHy)3Br, OB B2 3.45 % 1075 mol/n?, 7., 0
38.4 mN/m.

EEN v. TERETRERHES T80 8
NBENNEEER S AREEAANS>THSRLEERE
K ERBAIMAY REESEN v 0B
ER(OBTHASHEMAEEGESBNNEE
AT RE(SIERME/AKERIEY 1:19,1:9,1:5,1:2
B, ZERATSTHA .77 oN/m, 38.10 aN/m,
30.08 mN/m, 25.73 mN/m) , BT o] 3% i 75 £ 79 £
Bl Voo TRE.Q)EABEN —MRHEBE DR
BERERME HTHE - LWk AR TERE
TREEER ST ERINNRAERSIER, R Tk
BB TRREERSERBAFRINEAY.RE
TENA S THERMZPHIE N RS, L F TR
BRI BEHDERD CH, EHWR MAER®E
B, SREBHAIFREZSRM, ATFHEA4 TR
EEMTREBENSTF . ETHFEEZHENST
HEEH, \TIERERKZSNH2ZEE CH,(RE
EHBEN 2 ml/n?) EH Y CH, W (R HE & gk
X 33 og/n ) IR 154 (18 6), % BB IF 09 L B B
BRHEwgk, BAm& R v, B E P78 R
AR . WM FE R REFEHEM, I C,.N(CH,):Br
(m=10,12) , REEEUN 5 TRFEFRANG

BFS RN RE RN R SRR R
BEENREECAREETEN, BELN CH, EH
FRTRERMENEN, MAEREZGE,RE
WP 2 09 BB Sh R CH, 0 CH, MO ERBIAR R,
EHEEIERNAR, BAENRERIRENER
HErE@E ) BREEERE/ANEBESEN P, =
EHEEN v, AT RO IMMESR T &,

%@Qggé?@?@?é?

He BEREPEEBEENTTHEN
Fig. 6 Schematic diagram for the structure of suface phase
of system in group 1 (a) without (b) with the participstion

of short fatty alecho! molecules in adsocption layer

NERVEE S
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gc:booé&%odbég i

M7 EMEVREEENSTOHEF
Fig.7 Schematic disgram for the structure of surface phase
of system in group 2 (&} without (b) with the participation
of short fatty alcohol molecules in adsorption layer

%7 TW-KREEAER CLHNELQM
Wt eER
Tahle 7 The surface chemical properties of
CizHuNHa( in ethanol-water mixture
(pH=3.0,7=0.046 mal*kg"")

2Bk ome Yae 10° A
(mol-L™")  (mNm™") (molm?) (o)

0:1 6.61x10°% 27.4 4.79 0.35
1:19 6.03x 107 2.2 4.45 0.37
1:9 5.89 % 103 30.7 3.45 0.48

1:5 5.75% 102 32.2 2.26 0.74
1:2 1.00x 192 31.0 1.722 0.97

i;L! i di i&% i ééé; t‘"%% %
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|3 ZH-AREHADP CoHNH,Q A REL PR
Table 8 The surface chemical properties of
CizHosNH; €l in ethanol-water mixture{pH = 6.06, 1=0)

ZW/k eme (mol -1} Yol m™ ') -
0:1 1.35x Ip~2 28.3 ;

1:19 1.32x 102 30.5 E%
1:9 1.28 % 102 2.1 =
1:5 1.23x 10" 338
1:2 1.14x 102 3.2

M9 SFAM-AESEM CyH,COONa M Y 062 008 0.6

ML SR ket

Table 3 The sufece chemical propeties of W8 EFBITRVREREEN 7. %W

C;Hn COONa in isopropanol-water mixture

Fig.8 ».. of the various surdactant system
(pH=9.2, 7=0.13 mal-kg~!)

as a function of # propanol mole fraction in mix solvents

Yeme 11 2 A {a) CuN{CH,),Br;
RAME/ K -1
(mol-L")  (mN'm')  (molom-?) (mmd) (b} CHxO00Na (pH=9.2, £=0.13 mol-kg"'):
n:1 7.8 x 10-3 2;5 4.70 0.35 {l.‘j CuHﬁNH;Gl(pH=3.D. 1=0.1 Iml'kg-l]:
- = = ke
1:19 6.17x 102 30.2 2.35 0.71 (d) CoHuNH,Cl (pH=7.95, 1=0.1 mul"kg™");
(e 1:1 C;yN(CH;)3BrCy, HyCOONa (pH =9.2)
1:9 5.13x 1077 2.6 1.38 1.20
1:5 2.63x 10"? 28.3 — —
40 oA
R0 BAW-XREEFP 111 CH,yCO0Ns-
CuN{ CHy );Br B 1L AL spooN
Table 10 The surface chemical properties of g o,
1:1 Cy, Hyy COONa-C,N{CHa ), Br 2 N
o _ ) k1) 5 o} s
in isopropanol-water mixture (7 = 0. 13 mol- ke K \
b =]
BRAMA
(mel-L™) (fom") (molom™?) (md) 25-0_‘_.,_,:—”;‘“:
01 6.80x1077 2.2 520 0.2 ST
1:19 3.09x 101 2.2 4.68 0.35 200 . L .
000 00z 004 006
1:9 4.47x 107" 21.2 258 0.64 X umg
1:5 7.41x 10 24.2 224 0.74
MY RABTRUYFTEEEN 7 0w
9 Yo of the various surfactant system function of
B0 RAM - KRAENH CNCH)Br i e ) eysiem 2= a function
x isopropanol mole fraction in mix solvents
RELFER {a}CpN(CH,);Br
- 0 Iz 3 ;
T'“;(léﬂ ]1: surfoce chemical properties of (b)CyHCOONa(pH = 9.2, =0.13 ool kg™");
CiolLCHy J3Br in iscprapenl-water wixture (c)CioHuSOCH; ;
. ‘mar Ay =7. =0. kg
R eme ¥ 1°T (DICHxNE;Cl(pH=7.95, F=0.1 mol-kg~'}
(mol-L*")  {(mN'm*')  {mol'm-2} (mm?)
0:1 5.75%102 9.8 2.% 0.6 AES-11TH, AT LTS, ERER

1119 7.24x107? 3.1 162 1.m ARBRARAKSES TR MEAHBERNESR
139 9.12x10? 0.0 1.08 1.5 M, ATMARLCH RPN XD 5L 2 HERHN
1:5 741%1077 278 el 191 BRI CyHRCOONa R R L ERNH B SRIE

WE 1198, KEM 7. FERTE. X TESE

i

i |- GodREE Bk
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ABRBHIE REYNIESRENE 9, &R
B Yo AT TR AT CoHusNH,Cl KR, HIEWH
BMIEMNE 1OW, ERZY 7 . THTE.ALE
/KBAERD  YZESENIE s, KR/
Yome T EE T .11 Cyy Hp COONa-Cp N( CH, )2 Br K F
MARELMBREBRR P, E v, FE SR
AT Z 8 LA (E 8) . I8 T8 3=/ 75 #E W1 (CoHy-
SOCH; ) ¥ ome B AL ML Rt 2 A0 () . T B BY B S
FREREEHRN CoN(CH, ),Br R EAMBEE
S H 7y AR ATENR .
ZLAE, ROEHAUEN v RO RER
MAMEAREHEAEERNLRBETEHER
HEEREAER PR TER R v HEKAN
WEN . AR EEX 7, B8N E, SRS
EMARERY v, b ARG RS v, {8
BXE,AmEEHREmMAGEREY », TR . &T
KEBR 7o HE BB, AT OB RS
REFEHEN 7, SN R EERBEEN BT v
ML ME RERMNYTRERITHU AL H -1
KRR ENARRE 7 ThBBEERE

W P EEREKRFR PR Y <30.0 mN-
m™ B EREEIMAGERA v L FH YN ERE
KERPE 7, >30.0 mN-m 87, @M DA
FRRE Yom FHE.
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