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UNARER (NEN8IN0 L)

The electrostatic self-assembling glucose oxidase (GOx) on a multi-walled
carbon nanotube (MWNT) — modified glassy carbon electrode is described. The
MWNT was functionalized by carboxylic acid group then the negatively charged of
MWNT surface was alternately assembled with a cationic poly (allylamine
hydrochloride), (PAA") layer and GOx layer. Finally, the modified nanotubes were
adsorbed onto a glassy carbon electrode and were used for studying the direct
electron transfer of FAD/FADH, redox peak by cyclic voltammetry. The surface
coverage and enzyme activity were characterized by UV-vis spectrophotometry and

amperometry, respectively
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MWNTs-COOH

MWNTs-GOx
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Layer by Layer

Carboxylic functionalized on multiwalled carbon nanotubes
Glucose oxidase immobilized on the surface of multiwalled
carbon nanotubes

Cetyltrimethylsmmonium  bromide  functionalized on
multiwalled carbon nanotubes

Polyallylamine

Single walled carbon nanotubes
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0.1 a3 nalfiussenniAnanfdoeluingan  annuanimaaesnuqnlaesn
aunuInLnNINYae MWNTS/(PAA/GOX)4 NiNA I funnanadinnsuaudianinga

o dngnsleudndinilnnunnsnaiulaiina e dsuandlugli s

4e-5

2e-5

Current/ A
o

-2e-5

— 40mV/s

........ 60 mV/S

——— 80mV/s
—— 100 mV/s
-4e-5 — — — 120mV/s
_——— 150 mV/s

-65 -.60 -55 -50 -45 -40 -35 -.30 -25
Potential / V

717 8 Toaunuluunanaes (MWNTs/(PAA/GOX)4 Nensntlaudndinilsinge
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4e-5 -

2e-5 1 ’ (]
o

. . Ipa

/A

o
-2e-5 A O

-4e-5
Ipc

-6e-5 -
0.0 5 1.0 1.5 2.0 2.5

gﬂ‘ﬁl 9 ANNANNUTITNINNIZLARALARRIRLIUAN (Ipa) kazA1nmn (Ipc) fid
am3n15audng lnii

ANNANNUSEURTITRINNASINAN (Ipc) kazaslumn (Ipa) fautusnantlou
Andlninfauananalugil o nafliinduaadnazdul §ideuoy surface-
confined MiRaLuAaniindiantnan wansianlainglraaandnagneisaacing

LESULINLUBRN NN LIA IR A9LUNNION B IAARIAUALINAT WAL AT U NN

a dJ 1= ] o a
alanTnanasliinisunsaaenlainglaaeanding
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Ep/V

-.30

-.35

-.40

-.45

-.50

-.55

Epa

7171 10 A udNRUSszudsamEAn W e snaz TuAn(Epa) uazin

v &

AN5INAN (Epc) AuAannanuesemnsnislaudne lniin

o dl { ndl ¥ | d’j
AINANTUTBINIINT 10 UWNUANILANNINT Lae 2 41919

2.3RT

aa h— 1 - (nFSlopea) ............................... 1
RT

a. = —Z.B(W) .............................. 2

71 slope,, = AAuTurasaziuANAN (0.0678)

slope = ANAHTUIR4A INANNA (-0.0685)
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R = The gas constant (8.314 J/Kmol)
T = Temperature (298 K)
F = Faraday constant (96485.3 C/mol)
n = Number of electron (2)
s dnlszavsnisiawdinanseusesiinesTudn (O(a)Lme?Ewﬁﬂ
(o) ald ay = 0.56 uaz @ = 0.43 mwandu  wudnistnawm
Emﬂm@mmuimmwmL@N"Lsﬁﬂﬂgim@@@ﬂgﬁl,m%uﬁ 4 UuiaAIAARANTLAY
Wl iedfisanuuy quasi-reversible

§79AT] (rate constant, k (s')) U84 MWNTs/(PAA/GOx), Tua s
nanatansuendinainnainnsoAuInliannguiaes  Laviron  [9] gl

¥
o

ANNIVNBAFTIAINTRINNTELINBRARTAURLL heterogeneous (k) A9

logk = alog(1—a)+ (1 —a)loga — log(RT) —

nFv

a(1 — a)nFAED/2.3RT ..o 3
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0.2 -

y=0.1363x + 0.1369
R? =0.9838 0.15 +

AEp

0O
U

st 11 AradRTLS e dneesdnd i fugenniafinaessnsnis
Yauanelniin

ANENNIR 3 [HeunsNAALTLE ISR aEN A A AN
(AEp) uazrrdanmanuaasdnsmsilawdndlwiin (logv) Saunuday
T4 (0.136) ANqARALNY y (0.136) wazAN O (0.56) a¢lFAN k windu 2.8 7 AN
k veaienlasinglnaeendinaiganinfineiiseusnasragunssiaeslod
70 MWNTsuaz chitosan 'l8An Kk winfu 1.08 s [10] nnesiaien iy
toray carbon paper/ MWNTs 8AN k winiu 1.44 s~ [11] nsmaaien loduw
MWNTs-CTAB &A1 k windu 1.53 s [12] ngsisenladuulusaulnd

MWNTs 8@ k windu1.56 s* [13] nngsiaasaslmius CNT Tulasdanings 14
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A1k winru 1.61 s [14] nnssiaaian lmius SWNTs paper a0 k winiu 1.7
' [15] onlmaTFsaUL SWNTs-chitosan TualWsLLEianTnIaléan k Wiy
3.0 s [16] uazienlmdmaeul  CNTs-poly  (diallyldimethylammonium
Chloride) (PDDA) @ suudiannga 8@ k windu 2.76 s [17] aannng
AR ELHA M TN AR RN LN MWNTs/(PAA/GOXx), T¥inng
mawmdlaansaudiszndvquinarddanduasienloduiazdanineg

N1311 surface coverage 289 MWNTs/(PAA/GOX), FuAlFuEan-

[

3w ldannwmaialapanTaunuimnvisnensnislaudnewiln 1 vs”

Wil 2.14e™” molem™ AfilAannn1sALInILsEq (g) WwAIBINNBANTLA

o A o o

uwassangu tagldannan 4 [18]

7 T = surface coverage (molcm™2)

q = Uszqwdnredfendin (2.92e%C)
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A = Electrochemical surface area (0.07 cm?) s

HlFanwmalla UV-visible spectroscopy

uananugsALaiiiud FAD 199 MWNTs/(PAA/GOX), 15 31.78 % A4

wdAaAaFIFus FAD 109umastunlas

4
o

o/ dl
JATTWNN 1

AN 1 LAPSANLIRITAUAFAART LAY %FAD L MWNTS/(PAA/GOX),

No. of layers Number of K T cv T uv %FAD* on
layer (mol/cm?) (mol/cm®) MWNTs

1st 0.567 5.276 1.17e-9 3.68e-9 31.784

2nd 0.94 4.087 2.28e-10 1.41e-8 1.611

3rd 0.715 5.616 3.10e-10 2.83e-8 1.095

4th 0.431 2.809 2.14e-10 3.89e-8 0.550

5th 0.794 7.25 7.52e-11 1.41e-7 0.053

*%FAD = (I'ew/I uv) x 100%
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UNN 4 ﬂ?ﬂ NANISNARDIUAZUDLAUDUUL

Tun1maaastlivinnisdneinissssenladnglaaaandinatuiones

4 4
o 1 o

MWNTs TneRadusiodu Inedu MWNTs Hauisduniugueanaalseunn

A % n’/l = a = 3 c a o
15-60 W TULUAT qmm@ummu‘iwmﬂ@m@uu wl,famienm@ﬁﬂamﬂema N

4
o

aduiuliauasu@du Ingazliaanununsesilasisunnilszann 1.5 wlu
wns ngladeandnanetuunffuanunlugldanunsasadgisaniunglaald
dulalasiaudeseanlasd nistlawdndlvinina liflalasiaugneandladuay

Iinszuanavauesld danalsngdnauaudun 4 aeenisnsaesladuy

1
o

MWNTs A nszuagengn antanisuandinisssaesladuuaiuauuny

AR U NA W UNERILATL sz ALANANEA TAUA ATWeARDE AN

¥ 1 v
al

molar mass A1a1uIuTHanageenlEd AvmatlFNNIuA MR I LLeN
lasdsinAnfuauun Tunlduiladu arunmaesunelfidenlainglaainistia
inzatudussuan fuaunTunld uaznudn irawlalunnsmeuauesa

luiT 9 bioelectrocatalytic  activity ~ @1ufudiaminsaniunlndfae
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MWNTs/(PAA/GOX)4 n1sAtustuantimidaaiddans vinlimdnlangsnssu

2

Auguresnainliseedenduesenloinglraeendinanssauy MWNTs

d49

4
o

TuuAazTunNAN
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