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Abstract Objective: Critical Micelle Concentration (CMC) is an important functional indicator of surfactants.
This paper aims to establish a rapid and accurate method for the determination of critical micelle concentrations
of ionic and nonionic surfactants. Methods: Pyrene fluorescence spectrometry was used to determine the CMC
values of different types of surfactants, and the results were compared with the traditional surface tension method
and conductivity method. Results: The CMC for different kinds of surfactants were determined by pyrene
fluorescence method with good repeatability, and the determination results showed no significant difference when
compared with the traditional surface tension method and conductivity method. Conclusion: Pyrene fluorescence
spectrometry with good repeatability and accuracy has been established. This method is simple and accurate, and
can replace the surface tension method and the conductivity method to determine the CMC value of surfactant.
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1
FEh e Bz
SDS 0.01, 0.1, 025, 0.5, 0.75, 1, 1.25, 1.5, 1.75, 2, 2.5, 3.0, 4.0, 6.0, 8.0, 10.0(mg+ L")
DTAB 0.01, 0.1, 025, 0.5, 0.75, 1, 1.25, 1.5, 1.75, 2, 2.5, 3.0, 40, 6.0, 8.0, 10.0 (mg * mL™")
TX-100 0.01, 005, 0.10, 0.12, 0.14, 0.16, 0.18, 0.20, 022, 028, 0.30, 0.35, 040, 0.50, 1.00, 2.00 (mg * mL™")
T20 1, 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 80, 100 (pg-:mL™")
T40 01, 1, 2, 5, 8, 10, 12, 15, 18, 20, 30, 35, 40, 45, 50, 60, 70, 80, 100 (pg-: mL™")
T60 01, 1, 2, 5, 8, 10, 12, 15, 18, 20, 22, 25, 28, 30, 35, 40, 45, 50, 60, 80, 100 (pg* mL™")
EL35 1, 5, 8, 10, 12, 14, 16, 18, 20, 22, 25, 30, 50, 80, 100 (pg-L™")

2.1.3 EEROEIEL AR
2.1.3.1 WA RIS

DL EE . T DN A R T R A
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2.1.3.2 EEWIRERHEE

DL PSR Sy i 500 i R B2 20,0012, 0.012
0.12. 1.2 mg » mL A EE-NE I 1] IO Ol v
A0 1 mUAN R R BE e - TN, 4% T
A, A TS K AL mLAiK, ANk
FESMH0.012, 012, 1.2, 12 pg - mL'. 7S
L, ASCEKMTAKRLS h, BURA ZEI, 56
DIRESI . RO O EETHE25 CAF T H

WO, KL/, SPATIE3 Gy, A
RSDfH. Z5RUWLFR3, YRk R, 25t
SREERCHS, PR EAEMERZE, WRER; WMER
VOO R e IR, 2 T T A RO B 8 A A
BE,  [R) A A R e B A B I 4 o AR s B —
BRI, 25 AR 2 L, R IR TR N
0.12 pg - mL™",

3 /1,
W/ (pg - 1Y) 0.012 0.12 1.2 12
1L/1, 1.74 + 0.05 1.78 + 0.007 1.80 +0.02 1.80 +0.02
RSD/% 2.88 0.40 1.12 1.12
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4 /1
TKIBIREE 1°C 25 35 45 55
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e S5 SRR Z (/N 10%, RIS EIEE
TR BE BT o FF SR TO0 I 22 B R 1) Ji 5] T e R A
o PAEAE R BERE . RN IR S % T, Mok ) -k B
2R LT AR AN, AR5 0 I PR R

PRt e T ke 0320 rE 45 SRRSDAR A, STk
ELERILE, MEERmMK. BACkE, it
TEAT AT B TR

ASTE] T M 57 HeBoltzmann i £ 481 5 7R A
WE2~4, HERTLLEN, RELHE (35) EK
i (EL35) . RILALEE20 (T20) . R ILALER40
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BEHE B FRIEG MR R AR e, Mk 3R
TG PERITX =100, B8 72 s M 7 - e S
RN (SDS ) F1PH 252 R1E P77 - e 3k — 1
RAkEE (DTAB) ZRABECHR, MR RA BRI
TR A T /NRSD, 5 45 Foks %5 5 -

7 Boltzmann
Ay A, Xy dx 41t
ﬁpﬁl 1) — 23 — S 1) — 23 — N
B FrifEiR B FrifEiR B FrifEiR B Frifeis X? R?
EL35 212675 025271 123098 001312  3.15585 4.02853  7.0623 134768 7.20E-04  0.98003
T20 1.89592  0.04629  1.30474 0.01043  22.71951 2.50356  17.42865 1.67405 1.97E-04  0.99309
T40 1.97241  0.08504  1.28739 0.00844 12.65325 237952  8.56578 12885  3.71E-04 0.99054
T60 1.8675 0.05961 124995 0.01008 10.06644 1.42966  5.73776 0.88737 6.93E-04 0.98207
TX-100 1.82548  0.00881  1.38841 0.00649  0.17476 0.00164  0.01012 0.00142 3.36E-04  0.99205
SDS 1.80297  0.01056  1.14301  0.01303 1.99323  0.01785  0.11183  0.02145  0.00065  0.99335
DTAB  1.80263  0.00634  1.24205 0.01 3.57341  0.05504 039919 0.03845 2.96E-04  0.99499
8 CMC
B BRIk H TRk Ik ik 7%
Xo Xo 4+ 2 x dx RSD/% CcMC RSD/% cMC RSD/%  DI%
EL35 (256+£1.65)  (17.38+0.42) 25 - (18.27+0.27) L5 5.0
ug  mL” ug  mL” ug - ml”
T20 (20.45+2.35) (57.37+1.04) 1.9 - (60.07+0.83) 14 4.6
pg + mL” ug  mL” ug - mL”
T40 (7.85+7.55) (29.66+1.20) 4.1 - (3276 +0.65) 2.0 9.9
pg  mL™” g mL™ ug - mL™
T60 (9.39+2.69) (22.24+0.93) 4.2 - (24.73+131) 5.3 10.6
ug - mL ug - ml ug - mL™
TX-100  (0.175+0.002) (0.193+0.001)  0.52 - (0201 +0.007) 35 4.1
mg *+ mL™’ mg *+ mL™ mg * mL™
SDS (2.10£0.10) (2.32+0.10) 4.4 (2.27+0.02) 0.88 - - 22
mg * mL' mg * mL' mg * mL™
DTAB (3.46+0.14) (437+0.11) 2.6 (458 £0.04) 0.83 - - 4.7
mg * ml' mg * ml" mg * mL"
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