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Determination of Critical Micelle Concentration by Ultrafiltration

ZONG Li-yan, CAI Kun, LIU Xuefeng, FANG Yun
(School of Chemical and Material Engineering, Southem Yangtze University, Wuxi 214036, China)

Abstract: Ideal ultrafiltration curve was compared with real one for determining Critical Micelle Con-
centration of surfactants. .Ap'plicability of ultrafiltration membrane and effect of solution volume on de-
termination of CMC were examined. The applicability and accuracy of determimation of CMC by sin-
gle-point , double-point and multi-point methods were discussed. The experimental results showed that
determination of CMC by the double-point method had many advantages such as higher accuracy. easi-
et operation, shorter period and less sample. The CMC of SDS and SLAS determined by double-point
method were 6.70 mmol/L and 1.40 mmol/L respectively, and the deviations from that of ultrafiltra-
tion curves were 2.9% and 3.4% respectively.
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1.1 SEIEIEH

SDS(Sedium Dodecy] Sulfate), Acros Oganics 2+
74, 99. 0% ; SAS(Sodium Dodecyl Sulfonate),
THEEEM, 99.0%; BRK R O BBEREY
B, LREHN, 99.0%: SLS{Sodium Lauroyl
Sarcosinate) & SMS( Sodium Myristoyl Sarcosinate)
£ RE Greese £ AIEL; Wl LS BH{EE ¥
lgC B 28 & 8 I 5. Hyamine 1622 { Benzethonium
Chloride), Sigma; J F B3 4% ( Bromcresol Green), Sig-
ma, AT ; AR L (Congo Red), Fluka, 57%;
#4388 ( Phosphotungstic Acid Hydrate), Fluka. SCS
{Sodium Cocoyl Sarcosinate), SLAS{ Sodium Linear
Alkylbenzene Sulfonate ). SD-MS ( Sodium Dodecyl-
Myristic Sulfate  85: 15)H HE G HE <M/, K&
il R 25 Y e 9008 R K v ig ek, B
FE7.8%107 $/cm.
1.2 LR

R AN b= B M PR, A
RIE0.026 m?, M TFHM 5 FHEL 23 000 g2

BEAMN, 1P ENSEEY 2y, 22 BYRTE Y
70%.
1.3 EBAE
Bf—ERAERENFIHE S ENKE
BT AT R b o 2L b 42 A BB B B B 1S
EShE, REMERBEF URE BEBA TS
AMEEE R RO NI S BE B, 1B
0.5 h GFF MG WS e . Fl P sE v il 2 B
BAPRE S ER AR, fep (BRBEKES ¢
(EHE)XFH.
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2.1 BAsNBEE

BAABENE CMCETF TRER. £
EEREEELE CMCH 0.5~1. 0 R RE
o, BT TR A R ) R T 5 N A A
THERE, PR AR EER S FRE
B CMC1E, Bk 5 AT R p i s e E W5
FREEERTHENEEERNY CMCHE. A E
R DEMBESMEN LR FE A
THAFAEETFREEEENES CMC BIBFITFH
LEARABTET R A% ciEE. hx1 9
W BEEIEN CMCHSAXE R IERNEN
CMC HZE /D, SXmELER BB (H T
EEWAMBERR, HIRAHER) SRERE
B FEH CMC MBI ETEER R, RER
BN HE CMCH 0.5~1.0 A S, BB EES
BEREEENNARREESTERHEES, ¥
PRSI E L cMC . e s
WEMNE CMCHEH BT, 2B hxEHE
EEERER— &4 TEERR 3 K, M EEY
HF1.0%.
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Tab.1 Values of CMC of some surfactants determined by single-point oltrafiltration and surface tension methods

. CMC/(mmol/L)
FETEER
BH FKEH I kg

Potassium Laurate 31.6(40 T) 31.2(40 T) 33.6(45 TV
Potassium Myristate 7.17(40 T) 7.86{40 T) 8.75¢45 TV
Porassium Palmitate 1.73(40 T} 1.65(40 C) 2.28¢45 €)Y
Potassium Oleate 1.01(25 T 1.09(25 T) 1.2(50 T
Sodium Laurate 30.8(40 T 26¢25 ¢!

Sodium Cleate 0.967(40 T )
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®E1
CMC/ (mmol/L}
T TR
L:9o- ks XHE

SCS 9.59(20 C)

SLS 16.40(20 ©) 16.10(25 ) 15,0020 ©)H4
SMS 2.55(20 T) 3.0(20 ©)Y
sDs 7.90(25 C) 8.32(40 T) 8.2(25 T4
SD/MS 6.90(25 C)

SAS 11.50(34 T) 9.78(40 T) 11.4(40 ¢ )
SLAS 1.17(20 C) 1.2%¢6n €]

# pn-CiaHysCeHySOyNa

2.2 EBHESETHEMRE

B 1 2hE 1% B 500 ml SLAS R LAY B i i
R EPFRYERYBEhSR TRAYALTHE
ek SRR A b A o R Y O T R R AW
MR A, SRR AR B . H ot E B i gk
ERERTETE &8N 1 MESR BT AER—
FBEN 0 HACT R BT R oM R AR
RHCMCH, HE, sk c HLHBREAN RS
F CMC{H . {2, B TEER IR E L RE
iR, SRR AT S mEREENE
ik X mMEEET SN BEMERRL &K
HMEAT IMESR, X ETERG BRI IEERE
EHBREERN; EraE Rl SR N — %A
HIESEHAEL, X EER b EX B A RE R
i B LA, A 1T R A SLAS #7538 8 il 2R R
HEHERETRE, M oy OEN CMCMEN 1.45
mmol/L, S B ¢ (% 1.50 mmol/L. cyp 5
Wik AW B CMC 1. 20 mmol/L(60 T)E4H
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Fig.1 Ultrafiltration curve of SLAS{ membrane No. 1,
20 C)
1R RERE 500 mL SDS M B EE R B
e LI 2, B ey fRES CMC 9 6.90 mmol/L, 5
BEHEES ¢ (BN 8.00 mmol/L. i FETH 3K A1 0B

B9 CMC 3 8.20 mmol/L(25 T ).
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Fig.2 Ultrafiltration curve of SDS{membrane No.1, 20
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BR M AR Mg XN ERS T
IR S RF R LT ERY . LEB R
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Fig.3 Effect of solution volume on resulis of ulirafil-
tration
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2.3 WASBEE

231 EHATBRAER HBEBEMEERR
CMC IR RAE EWNM S AX— s
BRI b N TR R R -
EEIERE OMC — 8B, #EERH — R 7 KR
WE R R (— BB 7 R 5 )T E, e
PEIR- SR B 28 50 S A BB R B CMC B
ERER DR R, A, H L ER AR EHSN
F AT,

KELE2 FTUE Y, SRERIETSE,
HEHKR Y - FBEKTMES BHBEER
B REMSEAREEKTSR. E 4 FFFE, 5
SLAS B Hi SR EH R o WIAHE, 8 o =
1.40 mmol/L, #& A ERE c - H1EHN CMC 89 &
B/, W& m ARy,

(eup-cup ) epp =3.4% [R5 SDS 19 cupr
=6.70 mmol/L, #H3iRE N 2. 9% . H LT f &
BT EORERE N AR SEE ¢, M o,
WEHMN BB ERIEE, 7 cyr — ¢ B8 FfEX
PP EHEE HERES (o MHTE e, ¥
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Fig.5 Theoretical corve of dooble-point ultrafiltration

#2 WRABEEN CcMC {3
Tab.2 Values of CMC obtained from double-point ultrafil-

tration

X CMC/ (rmol/ L} HATHE/ %
SDS 6.70(25 C) 2.9
SLAS 1.40(20 T 3.4

2.3.2 BE ik MENE ML
FIVHTHREAE (1S BE) W aEmg
T 2R B (£ A 2) B FH SDS #1 SLAS 19 CMC
{&.
=3 HERE RAEFIBESSEBIY CMCE

Tab.3 Values of CMC obtained from single-point, double-
point and curve of altrafiltration respectively
CMC/(mmol/L)
E NE BHE WS % ik
L 3rad (EUF') (l'm-“) (Cw«‘)
SDS 8.20 7.70 6.70 6.90
(25 ) (25T (25 C) (25C)
1.20 1.70 1.40 1.45
SLAS 0Ty oty @ot) 20T)
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WORRTHEERNEE RS, cprBE
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Fig.6 Comparison of single-point, double-peint and

curves of ulorafiliration
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Fig.7 Suitability of membrane to ultrafiliration
KB CMC i, i RE R M ERME, 1S
1.45 mmol/L,2* B 1.40 mmol/L, 33 i i
CMCHERAE, 1" EH 1. 40 mmol/L, 2% R
1.17 mmol/L, BESFIHN 3.4% M 16.4% . X—5F
BEMH, FARFFYESERTFISABERE
FOMC, REAZF ST EL T BIISE
EHH AR EMNEERETENEETER,

EE M

GEEEASRTN SRS Hl, 1TRES
BRI, 2T RSB 27BN AT R
B AB ESHERBESHEE TELRKHES
S RET R AL A

3 & it

TR R, BB E EWE EER
CMC B 7Hy, HE SRS EMBREEFRHGY
PR AR, R E RS REERRA Y E R E
HERFBERF CMC. W AABIEE L BE N
BRASABAEEATHEAREYE SaEH
B AEERE R YEELE SREM
b, B, WEE S, B NEM SDS
Ml SLAS # CMC 5+ 51 % 6. 70 mmol/L 1 1. 40
mmol/L, 5 H 38 H 2445 2 69 CMC # B, (8 25 55 5)
F2.9%F 3.4%.
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