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Fig. 4 The reaction processes of sulfophenylazo calix[4]arene on glassy carbon electrode

0.35

030+ |

025!
< 0201 |
£ x
= 0.15¢

0.10}

0.05}

0.00 : : :
00 02 04 0.6 0.8 1.0

/s

B S TFmf g -0 (A) K I-2(B) i £k
Fig. 5 Chronoamperometric /-t (A) and I-t"* (B) curves

0.3
o o *
Ll
0.2 * Oxidation
0.1
Z
<Y
0.0F
-0.1F+ Re.duclion. . =
-0.2 \ . . . \
4.2 4.4 4.6 4.8 5.0 5.2 5.4
Inv

RN SR VESEEEBIE ORGP NG

Fig. 6 Relationship between the peak potential and a loga-

rithm of the scan rate

L 28« =0.2744, EALSFER) k= 0.06169, H
TG R B o =0.1844. HILAT UL, HL A L A3 X6 38
ESramAiip-A I F i Nt KR A VA SR AT

4) ¥ 85 19 5% i RS2 T Ak BE AT

WE TA s bl 35 8 B 0 T i, S Ak 0 r
AN Vg B AN i) 70 T A RS . 3 150 B e R
AL SN 7 S AT, ELY R R . AR 5 A X

0.00 ! :
1.5 20 25

30 35 40 45 50

-2, -1/2
/s

E
—« +B 0 W& Fa 93
S303RT B A, WL I,

S RBERE R R IR, Mk S E, W RR,
PRI 1l 5 266 6 I BE 0815k 1/T BUE L. DL
T 118 X 50 4 %o 3R EE 0 B0 BV IR, AT LA B R
A ELR (r=0.997) , 40 7B fis AR5 H LR
bR AT SR AR I N TG AL RE E, A 14.84 kI -mol”.,

5) TR Ji 11 52 M)

8 24 5x10 mol - L~ X fisf fi2d JE 8 A AR [4] 05
SR 25 °C A 100 mV-s™ 4
P FEl -1.2 ~ 0.8 V R[] pH B 4514 T Il £ 19 1 24
Rz ih 2. th B 8 ml WL, 78 — & A I, Xl iR 3k
TR R [4105 T v VI S A 30 D e F 5 #L A7 A
pH {0 2.6 2ix 6 (LN, w45 3 R 4 09196 3
Ree 2, 26 WIFLAE W W2 1 A B8 T AR A% 217 L b
SRR TR RN, 2 pH fH < 6 B, MR E B
W pH B 3G i B A, 04 B pHL (A% - e i
.2 pH {EFF 1 9.0 B, STk A J5 e £ A 34 R 4
Pl 9 2K i Ok AT A G P Ak 27 0 M BE pH T T
TRE R TE W pH E TR, A R Tt
AT A I, T DA I e 3 2k v Ak 2 0 P A

i = nFAkCy Ml 1gh =



1M B RLAE 6 R S R AR [4105 & F Ak S AT R F O - 41 -
A 2.00
80+ | From outside to inside B
60| }145, 40, 35, 30, 25,20 (°C) 1.95¢+
40+ g 190t
] A E
=200 )\ 7 S=-1.85)
- f )
0r 1.80+
-20¢ 175+ .
-40 = ! L : L L : L 1.70 L L .
'0.6 '0.4 '0.2 0.0 0.2 0.4 0.6 0.8 I.O 0.0031 0'0032 0'0033 0.0034
ENV 'K’

B 7 A H# K 100 mV-s! BF AR E T 5x107 mol - L X fitf B £ il A5 [4]55 %2 7E 0.2 mol - L' CH,COOH-CH;COONa

(pH =5.0)iEW i CV #;B. 1gl, 5 VT G R M1 4k

Fig. 7 A. CV curves of sulfophenylazo calix[4]arene at different temperatures at a scan rate of 100 mV -s™'; B. Relationship

between Ig/, and 1/T

40
A a.pH=2.6 ]
30 b.pH=40
c.pH=5.0
20F  4.pH=58
e.pH=9.0
< 1o}
2
= 0Of
-10+
20F

-390.6 -d.4 -d.Z 010 012 014 016 0.‘8 1.0
E/N
'8 25°C F, A K 100 mV s B 5x10* mol- L X i
TR HE A AR [4105 K WA AN [A] pHAELAY 0.2 mol-L!
CH;COOH-CH;COONa 111 CVI&
Fig. 8 CV curves of sulfophenylazo calix[4]arene at differ-

ent pH values

BEZ TR, Wit — e T & 4 5T kL
P S DB, B AR 4R f i Dt i 7 P B T e RS 2

XL T USRI A
3 &

B BT R R R A AR [4] 07 18, B IR AT
6 TR 22 30 ) 5 oAk i 35 2 A8 SRR [4] 05 @ i A 7
b4 . fEB B -, F pH =501
CH;COOH-CH;COONa Z¢ s i+, H A A g 1) 7
BEAE 0302V A4, 8547 E 7E-0.003 V £
A, S8 — AT S A TR U T B2 B
FEHR ), W R S A B S R R
KA IR HY BRI 1.45%10° cm?-s, B

TAL 2B a=02744 Fl a=0.1844, [ W
WAL AE N 14.84 kI -mol”. 7E— & AV IR 14 R
VA FE T, 0k it 1R 6 2R A RUM [4] 07 18 48 TR 1) 4R Ak
g Fh gL AR A 0 LA o S S TR B 1) A A R A AR
KAEAL.

2 % 3Tk (References) :

[1] Yang CY,LiuTT, Xu 'Y M, et al. Fluorescent ion optodes
based on calixarene functionized boron dipyrromethene
chromoionophore for simultaneous measurement of multi-
electrolytes in biological samples[J]. Sensors and Actuac-
tors B: Chemical, 2014, 192: 423-428.

[2] Akceylan E, Yilmaz M. Synthesis of calix[4]arene alkyl
amine derivatives as new phase transfer catalysts for esteri-
fication reaction[J]. Tetrahedron, 2011, 67(34): 6240-6245.

[3] Lazzarotto M, Ferreira C I, Castellano E E, et al. Highly
constrained guests in complexes of p-tert-butyl calix [6]
arene dianion: Pentane-1,5-diammonium and choline[J].
Journal of Molecular Structure, 2014, 1067: 88-93.

[4] Ebdellia R, Dkhila S B, Azibc T, et al. Electrical, optical
and morphological properties of a new chromogenic calix
[4]arene derivative[J]. Synthetic Metals, 2014, 197: 112-
118.

[5] Benounis M, Jaffrezic N, Mattelet C, et al. High sensitive
surface plasmon resonance (SPR) sensor based on modified
calix[4]arene self assembled monolayer for cadmium ions
detection[J]. Materials Transactions, 2015, 56(4): 539-544.

[6] Liu Z C(XI% 5k), Wang H(T£T), Yang R(# %), et al.
Synthesis and application of phosphorous-containing cal-
ixarenes and their complexes[J]. Progress Chemistry(fL 2%
HE ), 2011, 23(8): 1665-1682.



.42 . W,

r}f: 2016 4

Ozkinali S. Spectroscopic and thermal properties of newly
mixed azocalix[4]arene ester derivatives[J]. Dyes and Pig-
ments, 2014, 107: 81-89.

[8] Sener i, sener N, Erigkin S. Synthesis and absorption spec-

(9]

[10]

[11]

[12]

[13]

tra of some novel hetaryl tetrakis azo calix[4]arene deriva-
tives[J]. Dyes and Pigments, 2013, 96(1): 256-263.
Fan P, Wan L, Shang Y, et al. Spectroscopic investigation
of the interaction of water-soluble azo calix[4]arenes with
bovine serum albumin[J]. Bioorganic Chemistry, 2015, 58:
88-95.
Chawla H M, Gupta T. Novel bis-calix[4]arene based
molecular probe for ferric iron through colorimetric, ra-
tiometric, and fluorescence enhancement response[J]. Te-
trahedron Letters, 2015, 56(6): 793-796.
Liu L M(X| 7 4§ ), Zhang D L(5k & K ), Chen P(F% F).
The study of electrochemical properties of sulfonic calix
[4)arene[J]. Journal of Liaoning Shihua University(iL 7*
AL TR 754 41)), 2014, 34(3): 1-4.
Pailleret A, Herzog G, Arrigan D W M. Electrochemical
activity of phenolic calixarenes[J]. Electrochemistry com-
munications, 2003, 5(1): 68-72.
Jing A H(3 Z4E), Zhang S S(3K 43 i), Ye B X(¥ 14 1ik).

Study on the electrochemistry of sulfonato calyx [6]arene
at glassy carbon electrode[J]. Journal of Tianing Normal
University(Natural Science Edition)( < i i K 2% 2 42 :
H 2R ), 2003, 23(3): 12-15.

[14] Zhang Y Z(3k W ¥), Liu L M(X i 45 ), Chen P (% F).

Synthesis of water-soluble nitrogen containing calixarene
[J]. Journal of Petrochemical Universities(£71 i b T & 55
SAG AR, 2013, 26(3): 13-17.

[15] Qiao Q D(FF K 4), Li Q(Z= ). Electrochemical behav-

iors of ferrocene using cyclic voltammetry[J]. Journal of
Liaoning Shihua University (1L 7 i fb T. R 4 22 ),
2014, 34(3): 5-7.

[16] Liu Z F, Loo B H, Hashimoto K, et al. A novel photoelec-

trochemical hybrid “one-way” process observed in the a-
zobenzene system [J]. Journal of Electroanalytical Chem
istry and Interfacial Electrochemistry, 1991, 297(1): 133-
144.

[17] Li'Y H(Z E £0), Liu H XX 5), Xu B(¥F £2). The cul-

ture of tobacco suspension cells and the isolation of or-
ganelles[J]. Journal of Capital Normal University(Natural
Science Edition) (1 # Jili ¥ K 2% 22 e H 4R B 2 R,
2007, 28(2): 54-57.

An Electrochemical Investigation of p-sulfophenylazo
Calix[4]arene in a Buffer Solution

YANG Xing,CHEN Ping*
(School of Chemistry and Materials Science, Liaoning Shihua University, Fushun 113001, Liaoning, China)

Abstract: The p-sulfophenylazo calix[4]arene was synthesized through the diazotization-coupling reaction between calix[4]arene

and p-aminobenzene sulfonic acid. The UV-Vis spectroscopy, Infrared spectroscopy, and nuclear magnetic resonance (NMR)

were used to characterize the as-prepared p-sulfophenylazo calix[4]arene. The electrochemical behaviors of p-sulfophenylazo calix

[4]arene were investigated by cyclic voltammetry and chronoamperometry using CH;COOH-CH;COONa as a buffer solution. The

result shows that the p-sulfophenylazo calix[4]arene exhibited a pair of redox peaks in a scan potential region of -0.5 ~ 1 V. The ox-

idation and reduction peak potentials were 0.302 V and -0.003 V, respectively, and changed with the scanning rates. In addition, the

electrode reaction was studied by various electrochemical methods, and the kinetic parameters have also been obtained. The activa-

tion

energy was found to be 14.84 kJ-mol™.

Key words: sulfophenylazo calix[4]arene; cyclic voltammetry; glassy carbon electrode; electrochemical behavior
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