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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.
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CeN(CH;):Br h = BRI B g U4 & 1L, L 7™ 60—
MEZE/ARPELEE SK; FERmMEERADY 55t
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FHRE RAESNAS0 CFHE2LE 0.4 im ~
ST IMAKE B S AT A0, BB 48 h, BLE K L
BB M K KMnO A X8 FA S KE 24 h < a0f
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5k 71, F DMA-45 BIF 5 B 1 DN B SE it o B/ K R >
BN B, BT SRR KR AR NR A 40755 30 12520
R, TREF (30.0£0.1) C.C H;COONa
#FEK pH £ HE 9.2( NapB,O; - 10H,0 0.01 mol - M2 RERLBEERS AFRENKHE
L~ ") 13(NaOH 0.1 mol- L~1); C;,HysNH;Cl $k B Fig.2 Surface tension of CioHysNH; Cl system in
1 pH 4% 3.0(HCL 0.001 mol-L~")F 7.95(0. 1 propancl/water mixture with various volume ratios

(a)0:15 {b)1:19; {¥1:9; (dY1:5 {pH=3.0, [=0.1 oal'kg "}
mol - L_l NI‘LC]. ﬂ] NHj‘ HzO); C“HQ;J,COONaﬁCu—

HuNH:Cl R RN B TFRE 749X 0.13 mol-

70
kg™ '(NaBr,NaOH)H1 0.1 mol* kg~ ' (NaCl); %t 1:1 i
Cy HuCOONa/CN(CH; :Br B SR R, pH A F 9.2 60}
(NayBy0;+ 10H;0 0.01 mol-L~1). B2 F 1 55 bk
AETRESRSN. or

7 (N-m!)
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*1-6 M3 mamgrrrmn kP EmHEIls
50 Fig.3 &mmmofC]zHﬁmHgmmﬁl
propanal/water mixture with various volume ratios
31 {a¥0:1; (b¥1:19; (c)1:9;
oy Y (d)1:5; (e)1:2 {pH=7.95, I=0.1 mol-kg" ")
-.'E "\"\,\‘ ‘
Z 0l 4 ®1 ERM-ARAEND CyH,000Na iy
= c - 4
e BELFER
) "\.,.,\nm‘ Table 1 The surface chemical properties of Cy, HaCOONa
30 *&vmj_“ﬁfﬂ[ in propanol-water mixture{pH = 9.2, 7=0.13 mol*kg~")
7 |0g-i- ) EPI K cmc_ b - 0P, A
(oL} (oNem )  (mot'm-2) Con?)
B 1 SR IE T KA R R 2R M LE A 4o 0
Fig.1 Surface tension of Cy HpCOONs system in 119 4mx10? 313 1.8 0.9
pmy 1/ water mg with various volune ratics 1:9 2.95x 10°7 30.1 0.92 2.03
(230:1; (b)1:193 (cN:9; {d)1:5 (pH=9.2, /=0, 13 mol kg™ "} 1:5 1.E6x 107" 2.3 0.64 2.60
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60 | ) ®£3 EAR-KESEAD CuHNHLQ KNREEFER
\ Table 3 The surface chemical properties of C;3HpsNH;Cl
50 \ in propanol-water mixture{pH =7_95,7=0.1 mol-kg~')
= o°r A
3 b ERMA T o O A
z N (mol'L° ") (mNem™)  (modm?) (o)
= - ! 01 2.57% 107 3.0 5.7 0.29
e, 1:19 2.34%10~? x99 4.21 0.39
3
30f ¢ e 1:9 1.86% 10~ 28.1 2.11 0.79
. 1:5 1.91x107? 27.3 0.98 1.69
-3 -2 -1
log ¢

R4 EAM-KREEHD CyH,SOCH; B
B4 ZELETFARKRAARPREKHE

: _ RELFHR
Fig.4 Surface tension of C;3N{ CH;);Br propanol/water mixiure Table 4 The surface chemical properties of CyqHy SOCH;

with in vardous vohome ratics in -water mi

()0:1; {b)1:19; (e}1:9; (d)1:5 (pH=3.0, {=0.1 ml-kg™ !}
Yo 10°T Ay
IEFRE K

{ml-L™")  (mN'm™)  (mol'm™®) (oof)
0:1 1,7 x 1073 24.3 5.3 0.3
1:19 2.00x107? 24.5 4.60 0.3%
1:9 2.2 x107? 24.7 3.70 0.45
1:5 3.45x 1077 25.4 1.70 0.98

®5 FAM-KRBEBAD 1:1 CyHCOON

CpN(CH, );Br MR {3 %
Table 5 The surface chemical properties of
s . . N . 1:1 H; -
435 40 35 30 25 20 Cuu HysCOONa- CoN{ CHy )3 Be
loge in propanol-water mixturef £ =0.13 mol+ kg~')
B S5 1:1C,;C00NaCyN(CH,)sBe EEEFRE/ K ERBE/% ( me ) Yeru l Pl A
mol-L- mNm~ ') *m~? o’
A R E S ‘ ol ™) L)
Fig.5 Surface temsion of 1:1 in 01 6.80x 10~ 2.2 5.21 0.32
C;, COONs-C,N( CH, )5 Br system propanol/ water 1:19 6.03x 104 3.2 4.31 0.39
mixiure{pH = 9.2) with various volume ratios 1:9 6.46x 1074 24.3 3.01 0.55
()0:1; (b)1:19; (e)1:95 (d)1:5: (e)1:2 1:5 1.12x10? 25.9 1.72 0.97
(pH=7.95, 1=0.1 md-kg~")
Ne EAN-KREEMND CN(CH,),Br i)
®2 EAMN-ZAREEBHD CoHNHLC M RELEER AL S
Table 2 The surface i i
. * chemical propertes of C“HBM_{jC] Table 6 The surface chemical properties of Ci;N{ CHa )yBr
in propancl-water mixture{pH =3.0,7=0.1 mol*kg~") n I .
o o Am
ERmok T T - T Yo 10Tm A
(mN'm™')  (mol'm™®) (oot {mol' L™ {mNew ") (oelm ) (and)
0:1 3.80x10°? 26.0 4.70 0.35
0:1 1.66x 1072 8.4 31.45 0.43
1:19 2. -3 27, ) .
72x10 7.6 345 0.48 119 L.E2x10? 3.0 284 0.5
1:9 2.66x% 10? 8.9 1.0 1.61
1:9 2.43x107? .4 1.00 1.66
1:5 2.98x10? 8.1 0.76 2.18

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
BEFBREEEN CoH,SOCH, FoEERENFA
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 % 107 mol/o , ¥ e N 25.5 N/ pH=7.95 1§
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
HHREN 2 ml/n?) BEH N CH, X (FE & h 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

BFD RN RE RN R SRR, RN
BEENREECARETEN, BELN CH, EH
FRTRERMENESN, MAEREZGE,RE
WP 2 B9 B ShE R CH, 0 CH, IR BIAR R,
ErEEIENAR, BAENRERIRENER
PEE@E ) BEEERE/ANBESEN P, =
EHEEN v, AT RO IMMESR T &,

%@Qggé?@?@?é?

He EREPEEBEENTTHEN
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
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W7 EMETREEENSTOHEF
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

27 TW-KREEAER CLHNELQM
Wt eER
Tahle 7 The surface chemical properties of
CizHasNHa( 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 2.2 2.26 0.74
1:2 1.00x 192 31.0 1.722 0.97
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Table 8 The suface chemical properties of

CiHzsNH; Cl in ethanol-water mixture{pH =6.06, 7=0)

ZW/k eme (mol -1} Yol m™ ') -
01 1.35x 10°? 28.3 ;
1:19 1.32x10"? 30.5 5%
1:9 1.28 %1072 2.1 w
1:5 1.23x 107 33.8
1:2 1.14x 10" 3.2
B9 BAM-AEEEND C,H,C00Na B o0 062 008 006
REL LR E st

Table 3 The surfece chemical propesties of 8 EFBTRYRERELEN 7. H¥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 Wr.. A (8) CuN(CH,),Br;
RAME/ K -1
(mol-L")  (mN'm')  (molom-?) (mmd) (b} C HxC000Na (pH=9.2, £=0.13 mol-kg"1):
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) CobuNH,Cl (pH=7.95, 1= 0.1 mul"kg™);
(e 1:1 C;yN(CH;)3BrCy, HpCOONa (pH =9.2)
1:9 5.13x 107 2.6 1.3 1.20
1:5 X.63x 10" 28.3 — —
40 oA
R0 BAW-XREEFP 111 CH,yCO0Ns-
CuN{ CHy );Br B 1L AL spoo
Table 10 The surface chemical properties of g o,
1:1 Cy, Hyy COONa-C,N{CHa ), Br 2 N
o _ ) k1) 5 % s
in isopropanol-water mixture (7 = 0. 13 mol- ke K \
b =]
BRAMA
(mel-L™) (fom") (molom™?) (md) 25-0‘_.,__#0;—1—’/“;
01 6.80x1077 2.2 520 0.2 ST
1:19 1.9x1p"" 2.2 4.68 0.35 200 . L .
000 00z 004 006
1:9 4.47x 107 21.2 2.8 0.64 X umg
1:5 7.4lx10°7 4.2 224 074
M9 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)Cy\HaCOONa(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- 1WA, AT LTS, ERER

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

WE 1198, KEM 7. FERTE. X TESE

i

i | G A
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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 B (E 8) . I8 T 8 3= 3 75 # 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
BXH, AHREEHEMAGEREY », . TR . ET
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 EEREKFRPA Y <30.0 mN-
m™ B EREEMAGERA v L H YN ERE
KERPE 7, >30.0 mN-m 87, EHEMR DA
FRRE Yom FHE.
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