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SLDED. AR, J"ZR#HILAFIX A A R A SDS, AR,
LR R B 4 Ak T IR R HP-3-CD, [E 24 48 A1 1 2% 32 )
IR 5 Bruker-500 &% # 4R 1%L (DO FE R EEFD B+
Bruker 24 #] ;5 NICOLET 6700 B4 4 6i%4¢ » Thermo Scien-
tific; TU-1810 AL 2EAHh-0] W43 560 BE 11, Jb 3 3% B i X 4%
HRFAEAT .
1.2 Fi&

KR AMGE L /3 Bt SDS X SLDED %8 1 ' B K 3¢ 0
I W B Comed T HE1/E A B im A HP-8-CD LIE IE
SLDED {4 5h5 4% . # 1M 43 H1 HP-B-CD X§ SLDED £ 5} 5
TR BT YR s 45 & 2040 6l AR (FTIR) R ff & 1% &
fiE (" H-NMR) 4347 HP-3-CD & SLDED 2 [a] i /£ F L 3L,

2 HER5EHE

2.1 SDS % SLDED £25p 1% R B SR 7 B 68 1 0 T A
A% B 5E 0. 500 mmol » L' SDS 7K % & + 0. 500 mmol
L' SLDED /K % ¥ X & 0.500 mmol+ L' SDS/0.500
mmol « L' SLDED “ 0 & /K E WL HME R, A 1.
[ B s 0 SDS [ vk BE X —JC 5 & K ¥ W SLDED KWL eme
B, g 2,
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UV spectra of SDS (a) . SLDED (b) and SDS/SLDED

(¢) in aqueous solution

Fig. 1

B 12k a 0, SDS % 250~350 nm P i) £ 411 ok
JEREEF 0, X 1 PR o RIgh R ¢ WA, A 0.500
mmol « L™' & 444> SDS J5, 0.500 mmol « L™' SLDED 7&
e RO K 281 nm AP FE B 0. 631 BN 0. 682, 1Y
Wik 8. 1%, BT SDS fE X} SLDED ¥ 4 4h W 5% JF 7= A= B
B, |2 %0, SLDED £E46 K F1 49 cme Jy 1. 12 mmol »
L4 a), MAZE A 44 SDS J5 . SLDED [ W cme B
fi%, XTTEEJE B T SDS 5 SLDED Z [a] i) P [&] /8 FH B — %
HES 5T RAE R, 24 SDS 1 i B 4 5 24 0. 200 A0

0.500 mmol « L™'At. SLDED 7 7K % i (1l 25 W cme 43 B [
fIKZ 0. 889 & 0.702 mmol - L', A i, SDS iF fig I 2 B X
SLDED #E/K B W H IR cme,
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Fig. 2 Plot of ultraviolet absorbance versus SLDED concentra-

tion in the presence of different SDS concentrations

2.2 HP-B-CD & & SDS Xt SLDED [ 28 5p 32 F 41
TEK B M A HP-B-CD ZE ¢ B 4 1. 000 mmol » L',

43 51 & HP-3-CD 7K # ¥ *h 0. 500 mmol « L™' SDS,

0. 500 mmol « L™ SLDED ) J% 0. 500 mmol « L' SDS/0. 500

mmol + L' SLDED & & ¥ ¥ 19 5 S ek 18] . Wil 3.
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Fig. 3 Ultraviolet absorbance of SDS (a)., SDBS (b) and SBS/
SDBS (¢) in HP-B-CD aqueous solution

Srpigk o FuiZ ¢ LB, A 1.000 mmol « L7!
HP-3-CD f&, 0.500 mmol « L™" SLDED 4 0.500 mmol -
L' SDS/0.500 mmol » L™" SLDED % £ ¥ 1 7% 55 K Wi Wi U
1 281 nm 4b A9 W 6 B 4 B A 0.796 F 0.798, AH 221X
0.3% ., AR T AE I HP-3-CD B i34 8. 1% (LI 1 43 B7
2555, Al W, HP-B-CD #ffi i it 2 % Ik SDS Xt SLDED % 415
T L. X T RESR K S8 HP-3-CD 5 SLDED JE i T 41 45
Y1, B T SDS 5 SLDED X [a] il 41 B 7B ™' . 554k, 4
Xt 1 KX 3 A, A 1.000 mmol « L' HP-3-CD
J5 » SLDED Ry 5 8] 48 ¢, 7T i HP-B-CD i£ 3 A 3% i
SLDED W W5t B i 4 T, — e & 48 10 W AC 58 BB A )
T B o K R AR
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J9 1 M HP-g-CD 55 SLDED JE B4 45 Wy iy — 3% 1) Wk 5
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BCD @& WM a4 L. f¥FKE W+ SLDED 5 HP-3-CD
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Fig. 4 Job’s plot for inclusion complexation of SDBS and HP-

B-CD in aqueous solution
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5 HP-B-CD /> T R BT b kb 1+ 2 BEAT A 45 (R SLD-
ED/HP-3-CD fughtt }y 1 : 2,

2.3 HP-B-CD %f SDS/SLDED £ & & % t SLDED & W cmc
A

7 SDS/SLDED & & /K # Wl Him A HP-g-CD. Rk &
Wi SDS H A 0. 500 mmol « L™', 42 & SLDED
WEE . AP SLDED 724 [/ ¥ B2 HP-3-CD JK % 1
W S 2 i R 38 A Al ol R A 5

255 d

ks .
Inflection point 2 (cmc) . ;
2.0 \ a
\
< 454
Jen 1.5 Inflection
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3
g 1.01
\ AN a: Without HP-4-CD
\ eme b: HP--CD was 0.400 mmol-L™!
057 & ¢: HP-/-CD was 0.800 mmol-L"!
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Fig. 5 Plot of ultraviolet absorbance versus SLDED concentra-
tion in SDS/SLDED complex in the presence of differ-

ent HP-B-CD concentrations
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A8, SIS RLIE S Rl b, o Fld PSP R . SLDED #y5%
W cme BIVER L 5 RUAR BT R A M EE Bl 5 nT 4, SLDED
B cme i HP-B-CD ¥ B2 A% 386 i ifif 3% K, 24 HP-B-CD i
J& 4 0, 0.400, 0.800 J% 1.200 mmol « L 'f}, SLDED [y %
W eme 435 M 0.702, 0.901, 1.100 F1 1.303 mmol » L7},
SR HP--CD A [, SLDED 22 WL cme Y 34 11 & B2 43 1)
S 0.199, 0.398 F1 0. 601 mmol « L™, SLDED F MW cmc 1Y
HE S HP-g-CD W B IR By b il 450 12 2, X BIR RS
“EERAGE YN LEI O RAY S, RYITER A KB R
o, SLDED {f; 46 [d] HP-B-CD J& & f3 25 ¥, 6 45 ¥ I i )
SLDED MWt BE 5k BE G R AT F 1 5 i 26 b, ¢ il d 7E
F-PIRZHENEL .

MR B35 1SR Y 3 TSRy SLDED fE HP-g-
CD KW T RIS o 2 2 1 A 1 B R 35 A 307 o 40048 b &
SLDED/HP-3-CD W £5¥ 451k, Wk 1. % 1 % n Jy HP-
B-CD WM, emc” 2y SLDED f£ HP-8-CD 7K i W H i & W
cme, y 2 SLDED R A BB . cme Dy SLDED 7E4K i1y
Il SR Mk i . R 82 A & &t SLDED/HP-8-CD 2454 11
(e

% 1 HP-B-CD K&k & 25 C Bt SLDED v hZE 5 #
Table 1 Thermodynamic parameters for SLDED in HP--CD

aqueous solution at 25 C

n/(mmol « L™ 1) 0 0. 400 0. 800 1. 200
cme* /(mmol « L™1)  0.702 0.901 1. 100 1. 303
k3 71. 600 71. 625 72.125 72.833

ko 135. 143 136. 500 136. 333 131. 167
Y 0.530 0.525 0.529 0.555

AGY /(K] s mol 1) —41.098 —39.833 —39.488 —38.184
R — 2.010 2.010 1. 997

M3 1A, 2AWI P SLDED B A o i B2 19 Ar o
JEE IR 75 AT 17 B B A, GO, B HP-R-CD 3 3 (9 38 i i3 o 24
HP-g-CD ¥ Bf /1 0 4% % 3 fin & 0.400, 0.800 } 1.200
mmol « L' B, SLDED J¥ & i ot i 72 19 A,GY, By — 41. 098
kJ « mol ™' 4> B K % —39. 833, —39.488 I —38.184 kJ «
mol ', A,GY, $ K 3 W] SLDED i xfi I i Ji e, AT
HP-3-CD fHf% T SLDED 2t 5 g R Ak i 2 , 72KV i SLD-
ED ¥l 5 [F] HP-3-CD JE it 45

M 1 BT LA H . SLDED/HP-3-CD {1 45 ¥ i) 43 4% Lt
TR 1.997~2.010 Z ], £H] T SLDED/HP-8-CD %
YRR 1 2 P TGS
2.4 HP-B-CD & & SDS Xf SLDED F#i 36 iF 45 R

IR AR 1 2 InA HP-8-CD. # 57 SLDED /K&
e bR MR, MRl y=1. 6012+0. 001, FER %
TR 28 S 4l K v SLDED 9 56 A% o M 28 (& 2 Pl
2% @), ME—Z %) SDS/SLDED & 4 % i # SLDED ¥ [a] i
R, ERLE 2.

2 2 A RLEH, S F ik SLDED f9 5 it 5 iff il £&
ME DL E B A 25 3 SLDED ik i, 1H8 i SLDED
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By [E Y Ry 90. 7~106. 0% . il A HP-B-CD J5, £ 0. 100~
V. &AW R SLDED ) JE iR & K
100. 8% ~101. 4%, A}, HP-B-CD fig# 4 K SDS 5 SLDED
Z 18] (8 AH B AR F A B2 Jie oAb A JH X 4G I 2 & ¥ 9 h SLDED
PHER T3, W T SDS A4t HP-p-CD 5 SLDED i3 45
1 AR A B R
2.5 HP-p-CD/SLDED £ 4 ¥ &
YRR 1 s 2 il % HP--CD/SLDED 43 454, *f
SLDED & H: 1 45 ¥ ik 47 £ 4 5% 3% (FTIR) Al 4% # & i (* H-
NMR, D, O ¥EF#FD 4347, 455 WIE 6 K3 3.

1. 500 mmol « L~

MEESERSH

3% 2 SDS/SLDED £ &k R/Ki& &+ SLDED
BRESH (BAL: mmol - L7')
Table 2 Analysis of SLDED for SDS/SLDED complex

system in water (Unit: mmol «+ L™')

Measured value Recovery rate

SLDED SDS

of SDBS of SDBS/ %
0. 100 0. 100 0.106% 106. 0
0. 500 0. 100 0.527 105. 4
1. 000 0. 500 0.938% 93.8
1. 500 0.500 1.361% 90. 7
0. 100 0. 100 0.101" 101. 0
0. 500 0. 100 0. 504> 100. 8
1. 000 0.500 1.012° 101. 2
1.500 0.500 1.521° 101. 4

a: calculated by standard curve a in Fig. 2; b calculated by equation:

y=1.601x+0.001
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i1 6 AT %0, HP-B-CD 45 SLDED JE 5 40 45 ¥ 45 14 ) »
HP—B—CD HIZLAMOE I 5 2R e i oW B AR 4k . {E7E 1 080
. BT HP-3-CD 737 Hi 4% D-ib i 4 45 i iy C—O0—C

B 1A 25 i B 2l 0 g B R AR T B k. C—O—C SEH i
F HP-3-CD ﬁ%m&ﬁﬂ’a HER. R T ALY L T SLDED
T E&HE AR HP-3-CD 73 TRy A B #k. 6 1 155
em "4 JE T HP-B-CD 20 74 1 42 35 19— CH, OH kPl #Y
5 3l 0 5t FF G W SRR, M 1 454 em ! g F HP-B-CD
43 F 58 AR s i — OH B T 4 3 04 538 3 R AE TR 8

B 7 e AL 45 W 454 o SLDED B 5 A~ 24 Ttk 152 4R 3 A AT i i [
T HP-p-CD 437 1 52 I 42 3 «

% 3 HP-p-CD/SLDED € & ¥ B JF HP-B-CD o FHI 1 ~
6H ML F B E
Table 3 'H-NMR chemical shift of HP-B-CD and the inclusion
of HP-B-CD and SLDED

Sample 1 H 2 H 3 H 4 H 5 H 6 H
HP-3-CD 5.074 3.593 3.951 3.495 3.727 3.873
Inclusion 5.074 3.592 3.927 3.495 3.722 3.873

W 3 A, BEEWIE G . HP-3-CD 43 FH{L 3H #Y
2R A A T 8RB . T 3H LT HP-p-CD 4p F % i
PN i 9 11 4% 3, BT WL SLDED (9 R i FR R LA Lt A T
HP-g-CD 7y 72 > i ] T HP-p-CD 2319 5 1 42 5

55 LA LT A R AT D i SLDED 55 HP-3-CD @454

Al RE R IE AT R N 7
ﬁj ﬂCD

I
HESE CV inclusion \HP

c¢> apparent cmc

in water

SLDED mixed micelle
& 7 SDS/SLDED E4KkE R+ HP-p-CD 5 SLDED & 44
H’J ﬂ:/ ‘-j- *E

Fig. 7 Possible formation process of complex of SLDED and
HP-$-CD in SDS/SLDED aqueous solution
3 &4 ®
# & F h SDS 5 SLDED X [u] (A1 BAE M . fe 0 5%
M SLDED [f) $ 4bR G BE 2 R WL ome, BUE AR SLDED W
JRE 5 vk B G AR A S B S BB o I 2k AN BB A R E B A IR AR
SLDED [ . 16K W inA HP-g-CD )5, & /KE
h SLDED JE BB R 1 A,G), B HP-3-CD ¥k & (¥ 38 Jin i 22 #7
B, 4k FR S SLDED {55 HP-3-CD A 2 + 1(4 R
e O B 459 . HP-B-CD BE RE 45 2 7 Bk SDS Xf SLDED
W6 BE B T4 . [R5 AE BE 1 SLDED 43 7 % F B UK R .
%7 ik REHER A SDS/SLDED & & # ¥+ SLDED 93
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Interference of SDS on Ultraviolet Absorbance Spectrum of SLDED
Greatly Reduced by HP-B-CD

SHI Dong-po' s HUANG Hong-yi', YIN Xian-qing', JING Bo*?, WANG Xiu-jun®*?, CHEN Wen-juan®*, LI Geng'
1. College of Chemical and Environmental Engineering, Yangtze University, Jingzhou 434023, China

2. State Key Laboratory of Offshore Oil Exploitation, Beijing 100027, China

3. CNOOC Research Institute, Beijing 100027, China

Abstract Ultraviolet absorption spectrophotometry was applied to the determination of sodium lauryl diphenyl ether disulfonate
(SLDED) in SLDED and sodium dodecyl sulfonate (SDS) complex systems. The results indicated that the existence of SDS not
only can improve the ultraviolet absorption intensity of SLDED but also can greatly decrease the apparent critical micelle concen-
tration values of SLDED in aqueous solution. With the addition of 0. 500 mmol » ™' SDS, the ultraviolet absorption intensity of
SLDED increased from 0. 631 to 0. 682, with an increase of 8. 1%. In addition, the apparent critical micelle concentration values
of SLDED reduced from 1.12 to 0.702 mmol « L™! when the concentrations of SDS respectively increased from 0 to 0.500
1

. The results also showed that the interference of SDS on the ultraviolet absorption intensity of SLDED could be
greatly reduced by HP-3-CD. With the addition of 1. 000 mmol « L™" HP-8-CD, the ultraviolet absorption intensity of 0. 500

mmol * L

mmol + L™ SLDED increased from 0. 796 to 0. 798, with an increase of only 0. 3%, much lower than the increase without HP-
B-CD. SLDED molecules were more likely to form inclusion complexes with HP--CD rather than micelles. Thus, the standard
molar Gibbs free energy for SLDED from aqueous SDS/SLDED binary blend solution to the micelle, A,GY , was respectively
increased from —41. 098 to —39.833 kJ » mol™", —39.488 and — 38.184 kJ * mol™' while the concentrations of HP-3-CD
increased from 0 to 0. 400, 0. 800 and 1. 200 mmol « L', The results of Job’s plot for inclusion complexation of SLDED with
HP-3-CD indicated that “HP-g-CD/SLDED” inclusion might be formed with the molar ratio of 2 * 1. The concentration of
SLDED in aqueous SDS/SLDED binary blend solution, could be accurately calculated by adding HP-3-CD with the molar ratio of
2 : 1, and the recovery rate of SLDED was 100. 8% ~101.4%. The results of ' H-NMR and FT-IR exhibited that the interfer-
ence of SDS on determination of SLDED could be greatly reduced because of the formation of SLDED/HP-B-CD inclusion with
SLDED molecule locating within the HP-3-CD molecule.

Keywords Sodium lauryl diphenyl ether disulfonate; Hydroxypropyl-g-lyclodextrin; Micelle; Ultravilet spectra
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