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the framework mark significant enhancement of electrochemical properties.

# The unique structural characteristics of the materials can further expand their

Figure 2. SEM images and elemental mapping of (al—a4) ZMO, (b1-b4)
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functions and applications and can significantly elevate and revolutionize the CMO, and (c1-c4) MCO. Crystal structure of ZMO (a5), CMO (b5) and MCO !
potential of their application accuracy. (¢5) respectively. :
1
® 1
KEYWORDS: 3D Hybrid Materials, Hetero Atom Doped Carbon; Flower a 3 —— MCO/S-1GO b ™o D ¢ - € mcomeo0 .
Morphology,; Electrochemical Approach, Biological Samples. 3| ¢ = Wj\)WMW s :
© . )]
o S L . PRI E H - g | :
Synthesm Procedure =2 MnCo,0, Cubic PDF#23-1237 | &' | —— MCOIS-rGO b !
c =¥ 0 (Ip/lg= 1.06) fi\ = | e S-rGO ]
S| BN - S v g = W‘\J )
£ LS L ] T iSGO = i wi S V' ™ :
i a3 T R — é-rGO (I/lg= 1.16) = 1
A B{CH, Mate"al Preparatlon 20 30 40 50 60 70 200 400 600 800 1000 1200 1400 1600 1800 2000 4000 3500 3000 2500 2000 1500 1000 500 :
r \_.’\’ 2Theta (deg) Raman shift (cm-) Wavenumber (cm) |
e = .
d S . M 2p €02 | Figure 5. (a and b) EIS and CVs curves of bare SPCE, S-rGO/SPCE,
—_ - 2, | ZMO/SPCE, CMO/SPCE, and MCO/SPCE. (c and d) EIS and CVs curves of
=
. E ; ' 8 ZMO/S-rGO/SPCE,CMO/S-rGO/SPCE, and MCO/S-rGO/SPCE composite.
= 2 2 2 (Inset: Randles equivalent circuit). (e) CVs of different concentrations of CQ
= L % % g at MCO/S-rGO/SPCE in 0.1 M NaOH and (e') calibration plot of [CQ]/uM vs
= B E = = current (nA). (f) CVs of MCO/S-rGO/SPCE containing 100 uM of CQ at
3 Teflon Autoclave s ﬂmn: v different scan rates (20-220 mVs ') in 0.1 M NaOH and (f') calibration plot
Magnetic Stirrer Calcination . 2;‘! d‘.‘"’° 60 800 V‘°'°° B S B e e i 78(5ev7)8° 5 scanrate (mV s') vs. currents (LA). (g) Possible electro-oxidation mechanism
' Inding energy (eV) Inding energy (e )01 Ll < of CQ towards MCO/S-rGO composite.potential vs. log of scan rate.
g C1s h s i p
* ®.AB(Zn,Coand! " IS L= “- a = b
F] E] E] - 623.61 pM 254
Scheme 1. The overall synthesis procedure of AB,O, spinel hybrid materials > 2 2 f o i
2 - z < ; < 2
. . £h £ £ 25 i 1= .. R? = 0.993
Result and Discussions > 0 = ; IR=
202 290 288 286 284 282 540 538 536 534 532 530 528 170 168 166 164 162 o 104 ] D 10-
Binding energy (eV) Binding energy (eV) Binding energy (eV) — i ’5
2 : o B ' O s| § R2=0.991
= Figure 3. (a) XRD, (b) Raman, and (¢) FTIR spectra of S-rGO and MCO/S- o S\
:‘;i rGO. (d-i) XPS spectrum of MCO/S-rGO composite. 0-
b~ 3 r \ ] ) L 3 7 - 0 T T T T T T T T T T T T
< a P ,’,),\, ~ §- 1b A MCO/S-rGO4) c;-{' N 02 00 02 04 06 08 1.0 0 100 200 300 400 500 600 700
= i " L Ot N Ay . | »2 E vs. Ag/AgCI (V) [CQ)/uM
20 %040 s 6 70w Figure 6. (a) DPV response of MCO/S-rGO/SPCE for the different concentration of
- CQ from 0.04 to 623.61 pM in 0.1 M NaOH. (b) Plot of the electro-oxidation peak
Hl® current of CQ versus its concentrations
z Conclusions
B T e # To summarize, remarkable forms of spinel phase materials, AB,O, (AB = Zn,
LT T R O Co, and Mn) anchored sulfur doped reduced graphene oxide with improved
electro-active sites, specific surface area and electrical conductivity are
= i synthesized using a simple synthetic strategy.
z # The manipulation of these architectures for electrocatalytic properties
§ establishes their efficient utilization for the detection of CQ.
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- # Also, the effectiveness and optimized properties of these materials marks
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Figure 1. XRD patterns and SEM images of (a—d) ZMO, (e—h) CMO, and (i—1) MCO.
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them as probable candidates for environmental remediation.
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Scheme 2. Preparation of MCO anchored on S-rGO
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Figure 4. (a-c) SEM images of S-rGO and MCO/S-rGO composite. (d-I) Elemental
mapping of MCO/S-rGO composite.
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