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Figure S1. XRD patterns of CuPc and materials obtained by pyrolyzing CuPc(Il) at

the reaction temperatures ranged from 300 °C to 800 °C.



Figure S2. SEM images of CuPc and materials obtained by pyrolyzing CuPc(Il) at the

reaction temperatures ranged from 300 °C to 800 °C.

Figure S3. Typical TEM image (a) and HRTEM image (b) of C-N/Cu0O-400.



Figure S4. EDX spectrum of C-N/Cu0O-400.
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Figure S5. XPS spectrum of C-N/Cu0O-400.
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Figure S6. The absorbance intensity at 652 nm of TMB and H,0, with and without

C-N/Cu0O-400 at different pH (a), temperature (b), and incubation time (c). AA = A-

Ag, A and A, was the absorbance intensity of TMB and H,0, with and without C-

N/Cu0O-400, respectively. (d) The absorbance intensity at 652 nm of TMB and H,O,

with different amounts of materials calcined at different temperatures.
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Figure S7. (a) XRD patterns of C-N/Cu0O-400 and C-N/CuO-400 immersed in

different pH buffer for 30 minutes. (b) Stability of the catalytic property provided by

C-N/Cu0-400.
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Figure S8. Steady-state kinetic analyses of C-N/CuO-400 using the Michaelis-

Menten model (a and b) and the Lineweaver-Burk double inverse model (c and d).

Table S1. The kinetic parameters of oxidation reaction catalyzed by horseradish

peroxidase (HRP) and some enzyme-like nanomaterials.

TMB H,0,
Catalysts K, Vnax K, V max Reference
(mM) (108 M s (mM) (108 M sh)
HRP 0.43 10.00 3.70 8.71 [1]
CuO/Pt NFs 0.33 27.86 0.75 12.88 (2]
Cu-Cu,O/PtPd 0.34 12.78 0.28 241 [3]
PAN-CuO 0.09 4.68 0.58 20.14 (4]
CuOy 0.46 14.56 1.84 9.57 [5]
Cu,O/Pt cubes 0.29 2.72 5.82 2.46 [6]
C-N/Cu0O-400 0.098 3.48 0.27 4.42 This work
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Figure S9. (a) The absorption intensity at 652 nm of C-N/CuO-400-based catalytic

system with different concentration of TC. XRD patterns (b) and catalytic activity

tests (c) of the original and recovered C-N/Cu0O-400 after the TC detection process.

Table S2. Linear ranges and detection limits of different nanomaterial-based methods

for TC detection.

Detection limit

Linear range

Materials Methods Reference
(uM) (M)

D-Trp-OMe@AuNCs  Colorimetry 0.20 1.5-30.0 [7]
PEI-SQDs Fluorometric 0.15 0.20-100.0 [8]
LLCDs Fluorometric 0.42 0-27.27 [9]
N-CQDs Fluorometric 0.34 0-100.0 [10]
MIP-AA/CQDs Fluorometric 0.17 1.0-60.0 [11]

C-N/Cu0-400 Colorimetry 0.15 1.0-40.0 This work




Table S3. Recovery of spiked TC from actual samples.

Samples Spiked (uM) Recovered (uM) Recovery (%) RSD (%)
20 20.36 20.22 20.36 101.56 0.40
Lake water 30 29.70 29.84 30.11 99.61 0.71
40 38.76 39.38 40.29 98.69 1.95
Yangtze 20 19.80 19.03 19.52 97.26 1.99
River 30 31.02 29.98 30.25 101.39 1.78
water 40 39.52 40.15 40.08 99.79 0.86
20 19.03 20.29 20.57 99.82 4.09
Honey 30 29.42 30.67 30.81 101.00 2.53
40 38.97 40.08 39.87 99.10 1.50
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Figure S10. The investigation of TC sensing mechanism by using C-N/Cu0O-400 as

the sensing platform. After the mixtures of C-N/Cu0O-400, TMB, and H,0O, with and

without TC, were incubated at 45 °C for 25 min, the resulting solutions were followed

by centrifugation, achieving the supernatant A and B. Inset illustrates schematic

diagrams of different reaction processes. [TC] = 40 uM, [C-N/CuO-400] = 0.16

mg/mL.
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Figure S11. (a) RGB reading diagram of a smart phone. (b-h) Linear relationship
between RGB values (or their ratios) and TC concentration in the range of 1-40 pM.

TC concentration was 1, 2, 5, 10, 20, 30 and 40 puM, respectively.



Figure S12. The photographs of the TMB-H,0, system catalyzed by C-N/Cu0O-400

captured using an iPhone 16 Pro Max (n = 6).
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Figure S13. RGB values obtained from photographs of the TMB-H;0, system
catalyzed by C-N/CuO-400 captured using iPhone 14 (P1) and iPhone 16 Pro Max (n
=6, P2-1 to P2-6), along with the corresponding calculated (R+G)/2B ratios.
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