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S1. Current Response and Scan Rate for Glucose Detection

CV curves of 0, 60, and 120 min Ni-MOFs in 0.1 M NaOH solutions with 0 or
100 uM glucose at various potential scan rates from 10 to 100 mV s*! are shown in
Fig. Sla and b, Fig. S1d and e, Fig. S1g and h, respectively. As shown in Fig. Sla, d
and g, the well-defined oxidation peaks near 0.50 V and reduction peaks near 0.30 V
in CV curves are ascribed to typical redox reactions between Ni ions and OH- in
alkaline solution. With increasing potential scan rate, the oxidation peak moves
toward larger potential value, while the reduction peak shifts toward smaller potential
value, which 1is ascribed to the hindered electron transfer process at
electrode/electrolyte interface.! Similar phenomenon has also been observed in 0.1 M
NaOH solution with 100 uM glucose for each sample, as shown in Fig. S1b, e and (h).
The 60 min Ni-MOF exhibits the highest current densities both in 0.1 M NaOH
solutions with 0 and 100 uM glucose as shown in Fig. S1d and e, in comparison with
those of 0 and 120 min Ni-MOFs as shown in Fig. Sla and b, Fig. S1g and h.

The data in Fig. S1 has been further analyzed according to equation (S1), with
derived results illustrated in Fig. Slc, f and i.

i=av (S1)

where 1 is current density at a specific potential scan rate v obtained from CV curves,
a and b are adjustable parameters. The dependence of increasing current density on
increasing scan rate is presented by the b value according to equation (S1), and
explained by the balance between diffusion and adsorption processes.? For reversible

processes, b = 0.5 represents a diffusion-dominated electrochemical process, and b =



1 indicates an adsorption-dominated electrochemical process.’* As shown in Fig. Slc,
f and i, without glucose, the b values of 0, 60, and 120 min Ni-MOFs are all close to
0.5, indicating that the oxidation process of Ni-MOF is based on the diffusion of OH-,
while with 100 uM glucose, the b values of 0, 60, and 120 min Ni-MOFs are all less
than 0.5, which is related to a restricted kinetics process.> The slopes of log(scan rate)
versus log (current density) with and without glucose are different in Fig. Slc, f and i,
where the two linear fitting lines intersects at a certain high scan rate between 60 and
100 mV s°!, which means that a current gain can be obtained at lower sweep speeds (<
~ 60 mV s') while a current loss can be caused at higher sweep speeds in glucose
solution, different with those in non-glucose solution. For this reason, we choose the

potential scan rate of 20 mV s! in the following CV test.
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Fig. S1 CV curves of 0 min Ni-MOF in 0.1 M NaOH solutions (a) without glucose



and b with 100 uM glucose at various potential scan rates from 10 to 100 mV s (¢)
Linear analysis of peak current density and potential scan rate for 0 min Ni-MOF. CV
curves of 60 min Ni-MOF in 0.1 M NaOH (d) without glucose and (e) with 100 uM
glucose at various potential scan rates from 10 to 100 mV s!. (f) Linear analysis of
peak current density and potential scan rate for 60 min Ni-MOF. CV curves of 120
min Ni-MOF in 0.1 M NaOH (g) without glucose and (h) with 100 uM glucose at
various potential scan rates from 10 to 100 mV s, (i) Linear analysis of peak current

density and potential scan rate for 120 min Ni-MOF.
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Fig. S2 CV peak separation of (a) 0 min, (b) 30 min, (¢) 60 min, and (d) 120 min Ni
MOF at 20 mV s'! in 0.1 M NaOH solution without glucose.
S2. Calculation of Diffusion Coefficient D

The slopes of the fitted linear curves in Fig. 8b are proportional to the diffusion

coefficients D. The diffusion coefficients can be obtained by simplifying equation (7)



into equation (S2).
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where the ordinate is the current density (A cm), the slope S can be expressed as

equation (S3), and the diffusion coefficient D can be obtained by simplifying equation

(S3) into equation (S4).
S=nF DY2Cn~1? (S3)
_ 7 §?
C*F*n? (S4)

where n is the number of electrons in the redox process (n = 1), F is 96485 C mol.
The bulk concentration C (0.1M + 100 uM) is 10.01 x 10-3 mol cm3. Slope S is 4.92x
103, 6.69 x 103 and 5.59 x 103 A cm? s! for 0, 60 and 120 min Ni-MOFs,
respectively. The diffusion coefficient D of catalytic process can be calculated to be
8.15 x 107, 1.51 x 10° and 1.04 x 10° cm? s! for 0, 60 and 120 min Ni-MOFs,

respectively.

S3. Calculation of Active Surface Area
The active surface area can be can be obtained by simplifying equation (8) into
equation (S5).

Ip
Cc® D n’F3y
RT (SS)

0.4463

In Fig. S1b, e and (h), the current density (electrode area = 0.07 cm?) in 0.1 M NaOH
and 100 uM glucose solution are 4.13, 10.51 and 3.03 mA c¢m for 0, 60 and 120 min

Ni-MOFs at 20 mV s, respectively. The values of current Ip are 2.92 x 104, 7.43 x



104, 2.14 x 10+ A for 0, 60, and 120 min Ni-MOFs. The bulk concentration (0.1 M +
100 uM) equals to 10.01 x 10~ mol cm™. n is the number of electrons in the redox
process (n = 1). F is 96485 C mol'!. R is 8.314 J mol"! K-'. T is 298.15 K. The CV
scan rate v is 0.02 V s'1. D is 8.15 x 107, 1.51 x 10® and 1.04 x 10 cm? s! for 0, 60
and 120 min Ni-MOFs, respectively.

Therefore, we can roughly estimate the active surface area related to glucose
detection performance of Ni-MOF electrode in 0.1 M NaOH solution with 100 uM

glucose to be 0.09, 0.16, and 0.06 cm? for 0, 60, and 120 min Ni-MOFs, respectively.

Table S1. Comparison of current response and linear range in glucose detection using

60 min Ni-MOF with other studies in the literatures.

Sweeping potential methods Fixed potential

(such as cyclic methods (such as

voltammetry) chronoamperometry)
Sample Reference
Sensitivity / Sensitivity
Linear Linear
A mM! cm- / uA mM-!
Range/uM Range /uM
2 cm2
Au nanowire
728 500-14000 309.0 1000-10000 6
array
Au nano/Ti 1389 1000-15000 - -- 7
Ni-MOF
- -- 1.54 1-500 8

nanobelts




Nill MOF -- -- 585 40-500 ?

Ni-MOF/carbon

- - 77.7 20-4400 10
nanotubes
NiFe-MOF/Ni -- - 41950 2-1600 1
NiCo-MOF/Au - - 684 1-8000 12
60 min Ni- This
3297.10 0-400 3.03 0-2000
MOF work
60 min Ni- This
2260.77 400-1000 0.95 2000-3500
MOF work
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