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Abstract

In this paper, thiol functionalized 3,4-ethylenedioxythiophene (EDOT-MeSH) was synthesized, and
poly(EDOT-MeSH)/Au was prepared by suspension polymerization method through Au-S chemical
adsorption in different concentrations of stabilizers condition. The structure and properties were
characterized by a range of techniques such as Scanning Electron Microscope (SEM), Transmission
Electron Microscope (TEM), Fourier Transform Infrared Spectroscopy (FTIR), X-Ray Diffraction
(XRD) and Energy Dispersive X-ray spectrum (EDX). The electrocatalytic properties of glucose
oxidation were studied using glass carbon electrode (GCE) modified with poly(EDOT-MeSH)/Au
preparing under the different condition by cyclic voltammetry (CV) method. The results showed
that the poly(EDOT-MeSH)/Au/Au modified electrode had good catalytic performance for glucose
oxidation when the stabilizer concentration was 0.03 M. The linear detection range and detection
limit are 0.2 - 17.0 mM and 0.059 mM, respectively. These results will further promote the devel-
opment of these electrochemical sensors in biological small molecule sensors.
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KA IR T BeAk 1) 3,4- 2. ¥ — 4 55 %) (EDOT-MeSH), F I Au-StL3E W B S 7 B A=A BIFERAE
A EIR R BRI I& R H#] 4 T poly(EDOT-MeSH) /Audfilid 194#% 45 (SEM), &5 45 (TEM), HHE
4T AP GHE (FT-IR), X-5F 28063 (XRD) A8 % (EDX) IR 7 V0 G My BEAT RAE - RATEH R ZH:(CV),
43 B FAEA [F 444 F 414 i poly (EDOT-MeSH) / Au/& i F) B B¢ B 4% (G CE) X 781 &5 50 B EAL BEAT T it 4k
MR T . SRERH, JREFFIREN0.03 MET % E & %poly(EDOT-MeSH) /Auf& i i) B AR Xt &
HRENENRIH BRI MAGEERE, 2RIl B AR B PR 43128 0.2~17.0 mMF10.059 mM. iXess R
Bt — SRR B FERBEEY N TEBRRYHRE.
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1. 5|8

FE WAL AR RS FOR T, FARR RHR 52 ma A8 A I R U AR BV B N 2. BT, 2Rk
MEL MR &ERm, HEIFHREEY, #HAEEY/N G FARRTSE] T TIZMN ] fEXEepkd,
REBEHEEAW. HEPYFEPHHF AR E T % RSO T g 2 N F kA
2] [3]. JLHIZE Au 4PKBURL(Au NPsTEN “HLFRE&” BT mBTFII/1%, Slp) Sk, i
REFN A AR B AE S0 s 2 [4] [5] [6]0 MeAN, FEA AR JF S SO 7 v 56 4 B VB2 SR R P g
Au NPs N HALZERAEYME R FE TR T H M=, (H2& Au NPs 75§ £ F1 8 7 R IR 25 5 A 1 2
R, FER IS AT IR SEBRS 7] [8] [9]. BEFERM, SHESY. BRI —LE)EEH ik
W38 v S T AR T S P L 5 R PR 1) LT B ) 2 ST R Au NPs 385 43 B BRAR SCHE AT RL10]
[11] [12]. 7ESHEEAYT, HTEEWRIAT Au NPs 5 S R F 2 W15 JifEH, PEDOT KIELATAYHE
W FAE AuNPs (55T 13] [14] [15]. BFFCER], FBEEX 73 13T DiRetl, FIH-SH 5 Au Z A1) Au-S
BB R RS E Au NPs IE BOTIL[16] [17]. 050, BB R S Ji 7 LLBEW IR S i F A S 5 &R NE 6 .

A FHRIE T LA poly(EDOT-MeSH) A XM K, il % poly(EDOT-MeSH)/Au 94K & & # kL I H
poly(EDOT-MeSH)/Au &1 [¥] LB 51 & Bl AT 1 B db 2=kl (] 1) TR R, TER A H e+ -SH (1)
GIART AR R T AR BOCEEEM . tAh, WEAHFIRM, poly(EDOT-MeSH)/Au &1 1)
P I A2 7 22 A 2 s B A T A ) L i 5
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Figure 1. The preparation of modified electrode and detection of glucose

B 1. 12ihR ARSI S AR

2. SCIEERS
2.1. SCOE R Az i i &

3,4- 5 EWY 98%. 3-8-1,2-TH I 99%. /K& EEIR(HAUC, 4H,0) FigfH: T F AR X
FH ORI A8 R B0 20 A Al B0 A0 2 70 A R 2 71 s D-(+) - 67 B 20 A 4l R B B0z Ak 25 i A BR A ]

'H-NMR #Z IR IR : K 35 E Varian 24 7] Inova-400 MHz BUAZ AL HR I E A (K Fr N Me,Si, 3
#J9 CDCLy); 433 LA (SEM) 2047« H A H 37,28 ] S-4800 BL47 & B 45141 B 7 AR (5 KV)o 1 5 FiLAE (TEM)
43-Mr: HA HITACHI A+ H-600 &S T BMBL(100 KV). AAMEREFT-IR) 7 HT: £2E BRUKER
EQUINOX-55 #7444, 4 803 B 400~4000 em™'o X-SH 28Ky AR AT (XRD)IMNR: 4 [
BRUKER AXS D8 % X SFEATHHMY, Cu-Ka &5 (A =0.15418 nm) AAESHE, FHRTEE )Y 20=10°~80". H
B RE NN B R A PR A = AL 5 TAERS CHI 660C 1422 T AR,

2.2. EDOT-MeSH HI& R
EDOT-MeSH A& i = # e B k& A (K 2).

(0}

0
Cl SH
() a My O ~
o 0 /_(_ Toluene PTSA S™K CH;0H/CH30Na
+ — >0 O 0O O O O
Z/—\X ud OH N, DMF THF
s !\ !\ / \
S S S
EDOT-MeCl EDOT-MeSCOCH; EDOT-MeSH

Figure 2. The synthetic route of EDOT-MeSH
B 2. EDOT-MeSH B4 Ak B 4%

B0, ERAMEP T, ¥ 3,4 HAIMEY(1.64 g, 5.7 mmol). 3-F-1,2-5 (2.6 g, 12 mmol).
oK (28 mL) A1 F R AR — /K A 40(0.16 g, 0.42 mmol) VR AN P LR, I 90°C R J1 4+
24 he RJE, A 2.6 g 3-8-1,2-14 (12 mmol), 7E 90°C FHiFE S he SO &5 3 5 159 31 S8 43¢ iR ¥
F 2 M KOH ¥ WA A& £hK Beds, SRJE K MeSO, T K H e 2%, HHTHZE DR LA IE
Ot & F B = 1:4), B3 AGHEA EDOT-MeCl (7%F AN 56%). 'HNMR (400 MHzCDCls, 6, ppm):
EDOT-MeCl, 6.36 (s, 2 H), 4.29 and 4.15 (m, 2 H), 4.37 (m, 1 H), 3.71 (m, 2 H).

Ay

%20, ¥ EDOT-MeCl (1.20 g, 3.1 mmol)FIHR AR £ FREF(1.08 g, 4.7 mmol) 7 A N, N-— H 3 I ik
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JfZ(DMF, 6 mL)J&W T, 78 50°C NS4 HE 15 /Nt ARG I BIR A YA E 3 =5, & HF %:(30 ml)
R IR A HUAH TEK MgSO, T8, e 728 — S e 2 )5 79 28 4 (1) & EDOT-MeSCOCH; (77 %K 72%) -
'HNMR (400 MHzCDCls, 6, ppm): EDOT-MeSCOCH;, 6.34 (s, 2 H), 4.18 and 3.96 (m, 2 H), 4.25 (m, 1 H),
3.19 (m, 2 H), 2.38 (s, 3 H).

=25, ¥ EDOT-MeSCOCH; (1.0 g, 2.2 mmol )l F 247/ H (1.2 M, 8.0 mL) 43 531l Jin N 7 188 1) DY Uk
WEi(THF) (80 mL)H, 7E=iR KA FHiHE 5he SREMA 5 M HCLEH, H &P, APUHHH K=
W, K MgSO, T heZ& A F ki Ja 3254 tififk EDOT-MeSH (F*3N 75%). 'HNMR (400
MHzCDCl;, 8, ppm): EDOT-MeSH, 6.34 (s, 2 H), 4.29 and 4.12 (m, 2 H), 4.22 (m, 1 H), 2.82 (m, 2 H), 1.67(s,
1 H).

2.3. Poly(EDOT-MeSH)/Au B4 R

B, A RIEEDIA 50 mL B R, BB 10 mL &4, FHEIN 10 mL HAuCl, (L2 2K
., FEZBEIM), RE5HIMNKE N 0.03, 0.065, 0.10 1 0.135 M [¥] Na;CeHs0,-2H,0 % . #EHf
FREL 0.1 g EDOT, fE/D &R BRI, S ESE NG VUAHRE, E5iRF0 TR e, <N
24he RMERZ G, Al RS REBEMAERKL B3, E04E 5 60°C FHET 12 he

2.4. BALEMEEMLR

TAEEARAIH] S BB B R B AR(GCE) 2 B F kL2 K /A 1.0, 0.3 F10.05 pum AR IR 76 5
¥ FHHTIOE, BEJS GCE 43 B FIRBLK, IR FHAiK(viv=1:1), FREEBAK(vy = DA 1
435, FH N, T GCE R . )5, £ GCE Ly 5 uL B4R ERE N 1 mg/mL)#E 2SS0 H 2RI T
20 538

Ak 2 AR E =R R A8 Ak 22 AR S, CHI 660C HEATMIASK ] = Hitlfh &, Pt B A FA/E XS FL il
PRI H SR B (SCE)VE N2 LL %, poly(EDOT-MeSH)/Au &4 GCE (d = 4 mm){E N TAF 4%, KHTE
PR 2293:(CV)AE 50 mL 0.1 M NaOH 2wk ) 76 2 6

3. LR KRS
3.1. B{&x EDOT-MeSH RI#Z# S ('H-NMR) 5347

3(A)ATE 3(B)Z A AI{A(EDOT-MeCl 5 EDOT-MeSCOCH;) i 4 ¥4 EDOT-MeSH £/ A{
S (CDCL) P %L IR E G (HNMR) . @ iR, fE9 A&k EDOT-MeCl (S H, H2EA1R8(5) M
6.36 ppm [1) FLIE R BEW I | a A1 b ALF-CH-I PN A . H 1R Hy FIS207E 4.29 F14.15 ppm AL H P
HZEWE, 6y 4.37 A1 3.71 ppm KL 2 FHIE 5 51l 2 Hy M-CH,CL BN E(He) U . 7555 >k
EDOT-MeSCOCH; FIEEE 1, 6.34 ppm Ab i Ll 2 MWy 31 F=CH-S-CH=H] H, Al H, j3LIRIE. 7F 4.18
F1 3.96 ppm AL LI H FLRIE . 1F 4.25 5 3.19 ppm 414 2 B4 5 5% N T Hy 1 He BOFER
I, 7F 2.38 ppm AL FJBLIE T JE T O=C-CH; L1 a0 IE(H) LRI . F 24k EDOT-MeSH LR 1%
B 30, 69 6.34 ppm Ab i i N T BEMy R (4 H, A1 H, FIFEHRIE. 78 4.29 A1 4.12 ppm ALFITH
A2 EIEIHN T H LR, 75 4.22 F1 2.82 ppm A2 HIE 5> 58 He F1 H, 13E4RIE. 64 1.67 ppm
[PJELUEEXS BT-SH F A (Hy) o IXASRAESE SR 5 SOl IR E 45 52 —EUW[18] [19].

3.2. LI5MKE S HT
] 4 RAEAS R B NasCeHsO5-,H,0 4 & H il % 1 poly(EDOT-MeSH)/Au ] FT-IR K. \EH T LLE
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Figure 3. "H-NMR spectrum of EDOT-MeSH
[& 3. EDOT-MeSH RytZHE IR SIL
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Figure 4. FT-IR spectra of poly(EDOT-MeSH)/Au (The concentration of Na;CsHsO,-2H,0 were 0.03, 0.065, 0.1 and 0.135
M, respectively)

[&] 4. Poly(EDOT-MeSH)/Au HILT IS Bl (NasCoHsO,-2H,0 BURE 435179 0.03, 0.065, 0.1 1 0.135 M)

H, XVOR R S AERE EEEAR LR 7E~3117. ~3012 FI~2930 cm ™' KLAOIRBNIE, 452 BT
i i B K % 1) C-H C-H-C A1 C-H,-C [V T AN FEAR B ¥ - 75 3200~3700 em ' Ak [ 58 1)U /2 HH-OH
A1 S-H (RSN T HI[20]. #E~971, ~837 F1~684 cm ' AL ISk B T WS IR _1 ) C-S 48 i (iR e
frF~1196, ~1138 F~1068 cm™' [FRZNIE 2 285 S JE ) C-0-C (M1 ik zhig.
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3.3. XRD &#f

Kl 5 NTE AR BE AT A BR A A4 22 vh il 4 1) poly(EDOT-(MeSH)/Au 1) XRD . 7 260 = 38.36°,44.38°,
64.72°H1 77.77° KRS BE FIATEF I XN T Au fI(111), (200), (220)F1(31 1) &b [21] [22]. B R, A1
SEDRTFGERA LA —RE, 2 Au (MATHIER R — M2 . =/~ XRD B g B ik i
0.03 M Hf, Au FIfTHHIEAAEXT 58 —L8 , (HE, REVAHB TG IERE AR, mTRREEN Au 75 %
Lo, AP IIEERE Au BOAT R IEHE 55

—0—0.03 M
—0—10.065 M
| ——01M
2 | ——onsm
z JUL B ——
£
J Jo A
. Ju A
1 1 1 1 1 1
20 30 40 50 60 70 80

20 (degree)

Figure 5. XRD patterns of poly(EDOT-MeSH)/Au (The concentration of Na;C¢HsO,-2H,0 were 0.03, 0.065, 0.1 and 0.135
M, respectively)

5. Poly(EDOT-MeSH)/Au B X-51£% 1757 B (NayCoHs05-2H,0 HIREE 45179 0.03, 0.065, 0.1 F1 0.135 M)

3.4. S HT

Kl 6 NAFAEAN MR NayCeHsO72H,0 14 & 1 £ (¥ poly(EDOT-MeSH)/Au £ 44 1) TEM K. K]
Fli7n, NasCeHsO72H,0 HIRFEA—HE, S P oERH T Ed BHERKBAREHNEEY. 4
NayCsHs0;-2H,0 I E 73 54 0.03 M I Poly(EDOT-MeSH)/Au ZHLH! 4 0 BRIEF(A), TR E N 0.065
0.1 5% 0.135 M B H FIR(BL € F1 D),

S500nm

Figure 6. TEM images of poly(EDOT-MeSH)/Au (The concentration of Na;CqHsO,-2H,0 were (A) 0.03, (B) 0.065, (C) 0.1
and (D) 0.135 M, respectively)

[& 6. Poly(EDOT-MeSH)/Au Bi%E 57 55 &l (NayCsHsO,-2H,0 BUIRE 2354 (A) 0.03, (B) 0.065, (C) 0.1 1 (D) 0.135 M)

3.5. EDX 047

P 7 R INAS R AT A BRI 1) 46 7 poly(EDOT-MeSH)/Au ) EDX K. Bll, FrAg BN I B 2 oA
(A) 0.03, (B)0.065, (C)0.1 FI(D)0.135M. C, O Al S KT poly(EDOT-MeSH) L2 K4, Au T E K
TETHAT BN AN G IIE SR ) Au NPs. e AT B BRI EE Y 0.03 M B, 7 poly(EDOT-MeSH)
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A EE) Au NPs (& E A XS = ([ 7(A)).
AR B, B 6(A)FTR, MFTERRENIKE )Y 0.03 M i PEDOT/Au 231

KW LA Au NPs #1588 Al g

R A RIS, PR 5 3 AuNPs iR Z

=Y B

= Sk VAR Tk NI
HALERIRIES, BRI

A) (B)
Element  Wt% Element Wt%
C 40.11
(0] 18.21
S 7.61
< Au 3407
Au }\A« o MM&
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D)
Element Wt%
C 35.53
(0] 16.36
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Figure 7. EDX spectra of poly(EDOT-MeSH)/Au (The concentration of Na;C¢HsO;-2H,0 were (A) 0.03, (B) 0.065, (C) 0.1
and (D) 0.135 M, respectively)

[& 7. Poly(EDOT-MeSH)/Au AY

BETEE (Na;CeHs0,-2H,0 BIIRE 251 (A) 0.03, (B) 0.065, (C) 0.1 1 (D) 0.135 M)

3.6. FRALFMERERIRK

Kl 8 23 B RATEAN [RI B 1) NazCoHsO7-2H,0 14 & Hifil] £ 1] Poly(EDOT-MeSH)/Au &1 I IR E & A 5
mM HI&FER 0.1 M NaOH 1 CV kK. WEFTR, 24 Na;CHs0,-2H,0 HIKFE 0.03 M i
Poly(EDOT-MeSH)/Au &1 ¥ B AR X 78 2 B S A0 1) FRLIALAE 5 AE X iR (P 8(AY), 156 122 R AR X 48] 28] R 11 4
T EA R I ERE - BRI, 4 NasCqHs07-2H,0 FIVRE A 0.03 M il £ Hi >R (1) Poly(EDOT-MeSH)/Au
B P AR A 38 A4 T SRR T 0T 52 o

60 10 40

(A) —0.03M (B)

sl 30

——0.065M ©) —0iM D) —0135M
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Figure 8. CV curves of poly(EDOT-MeSH)/Au modified electrode in 0.1 M NaOH solution containing 5 mM glucose (The
concentration of Na;C¢HsO5-2H,0 were (A) 0.03, (B) 0.065, (C) 0.1 and (D) 0.135 M, respectively)

[& 8. Poly(EDOT-MeSHY/ Au f{&{HHIEBREEH 5 mM BEHER 0.1 M NaOH j& i RIEIFMA 2% B (Na;CeHs072H,0
HERE S (A)0.03, (B) 0.065, (C) 0.1 1 (D) 0.135 M)

9 5 Poly(EDOT-MeSH)/Au &4 [ AR AE 0.1 M NaOH VAV 0 7 45 8 2010 1 s AL IR B v
K. ERFEER A RERIE R (), #E+0.40 F1+0.09 V Kb %3 — Xk 55 11 AN B 2 A LIS R I§ . 7E+0.45 V
Ak R ARG BT Au AL AuyOs, 7E+0.09 Kb 138 JRIERIE T Au,O; IRIEJE . I T ENEZ 5, 1
IEEfE SRR, 76-0.27 F1+0.15 V A HBL 17BN BT A (D). £E-0.27 Ab A SR ISR U5 T 26 0 B
AR AT TE, P EAAEH0.15 VAR H UG . A B AE A 2R T ) SRR BE AR T AuOH T M iR
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&, 7£-0.27 V WA AL ~ AuOH SR A RE, HiEHN A E A . AuOH (1=l H 5 Y
Tnn SRR I, R AR N ERAE+0.15 V At AL . FER AR RET, AwO; IR R AR R R
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Figure 9. CV curves of poly(EDOT-MeSH)/Au modified electrode in 0.1 M NaOH solution containing 5 mM glucose (The
concentration of Na;C¢Hs0,-2H,0 was 0.03 M)

9. Poly(EDOT-MeSH)/Au {&{HRIEERE SR H 5 mM BEHER 0.1 M NaOH i& i P I EIFA R % B (Na;CeH;0,-2H,0
BIRE A 0.03 M)

NERGIE T Poly(EDOT-MeSH)/Au 1811 1t B AR 6 4 25 i AL IO FL AL e e, SR CV IFE 0.1 M
NaOH ¥R o0t # 2 HE e T F AL Al e 0] 10 Bros,  FL AT 06 il o o 26 B AR B2 PR 38 I i 4 e 39, ek
U B A 2R 1 D5 R4 1 0.2~17.0 mM Al y = 7.2623x + 6.3474 (R* = 0.9947), Ak Hi FR(LOD) A 0.059
mM.

120 120
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Figure 10. CV curves of poly(EDOT-MeSH)/Au modified electrode in 0.1 M NaOH solution (The concentration of
Na3C6H507'2H20 was 0.03 M)

& 10. Poly(EDOT-MeSH)/Au {&iHBIEARZE 0.1 M NaOH ;&R BB IR 2235 B (NasCoHs0,-2H,0 BIRE A 0.03 M)

3.7. iEFEM

TESL R A 3R R AR AL AR IR e R L, B — W TR+ B B . Ak
A BA NasCeHs0,-2H,0 FIRE A 0.03 M I il 4% 1) poly(EDOT-MeSH)/Au &1 1 B AR A Ay H Ak, 27 4 %) H
FE AT T T AR WAZAE I LRV R RRL T 1 T3t BUIRIMER(AA), JRER(UA)A K K, Zn*', Fe’', Mg*
S BT RGN A AR EE TR . K 11 /& poly(EDOT-MeSH)/Au &4 [ FRARAE S 45 5 mM 7 % B
f1 0.1 M NaOH ¥, #3h0 0.1 mM AA, 0.02mM UA 1 0.1 mM K, Zn*", Fe*", Mg> S5 T3t 5 TR J5 1)
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CV ek H g tbi . s2ib 45 o, RSD N 5.03%, /NF+10%. 458 EH], FIEBIM T
FIT- 3 & mT LLZBS ) . IEPH, poly(EDOT-MeSH)/Au fE #6144

[ Poly(EDOT-MeSH)/Au

& AA UA K Zn* Fe* Mg¥

Figure 11. Interference of interfering species and ions on the poly(EDOT-MeSH)/Au modified electrode in 0.1 M NaOH
solution containing 5 mM glucose (The concentration of Na;C4Hs07-2H,0 was 0.03 M)

11. £2 5 mM #FZEHERN 0.1 M NaOH BikPFHMEFMEFX poly(EDOT-MeSHY/Au &IHEBREN T 1%
(Na3C¢Hs0,-2H,0 BIIRE 4 0.03 M)

4. &5t

L BF R A, EARMKE NayCeHsO7-2H,0 Mk R Hiil 4% T Poly(EDOT-MeSH)/Au & &4 KWt
T AR AR A AL I B AR T . AERRER T, 240N 0.03 M NasCqHsO,-2H,0 |4 ) Poly(EDOT-MeSH)/
Au BT E2IUHERIRIESE, LRI K, Poly(EDOT-MeSH) L IDhAEFF]-SH 5 Au NPs R Au-S
5, AP FE 21 AuNPs JF H¥% AuNPs 3500080 T AW Byt S 2, 5T & i 104
RIS R F A R . 2R MRS LA 0.2~17.0 mM

EHEWmHE
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