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Fig. 1 Scheme of the synthesis of cellulose derivatives.
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Fig. 2 (a) The fluorescence intensity of Cel-1 in the presence of various metal ions; Fluorescence changes under daylight (b) and
UV light irradiation (c) observed after the addition of different metal ions (1000 nmol) in Cel-1 solution ([glucose unit] = 1.0x
1073 mol/L).
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Fig. 3 Fluorescence emission spectral changes of Cel-1 upon addition of different amounts of Fe** (a) and Cu?" (b) (1,=280 nm);
Fluorescence intensity of Cel-1 as a function of Fe** (¢) and Cu?" (d) concentration in solution, the inset shows the linear range
of the curve; Stern-Volmer plot of Cel-1 quenched by Fe3* (e) and Cu?* (f).
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Fig. 4 (a) The fluorescence intensity of Cel-1 in the presence
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fluorescence intensity of Cel-1 in the presence of Cu?" and
different metal ions (1000 nmol).
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Fig. 6 (a, ¢) UV-Vis spectra of Cel-1 by adding different concentrations of Fe3* ions (0 to 1000 nmol) and Cu?* ions (0 to
1000 nmol); (b, d) Linear graph displaying the relationship between the absorbance and different concentrations of Fe’* and

Cu?* ions ([glucose unit] = 1.0x1073 umol/L). (The online version is colorful.)
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Table 1 Comparison of sensing performance of various type sensors for detection of Fe** and Cu?".

LOD:s for Fe3* LODs for Cu?*
Sensors Ref.
(umol/L) (umol/L)

Fluorescein-based sensor -3 0.1 [36]
6-(Diethylamino)-1,2-dihydrocyclopenta[b]benzopyran derivative 19.5 -2 [37]
MoS, quantum dots 0.4 -3 [38]
Carbon quantum dots 2.0 -2 [39]
P, Br co-doped carbon dots -2 4.4 [40]

Cel-1 in UV-Vis mode 0.9 2.0 This work

Cel-1 in fluorescence mode 1.2 2.1 This work
Amylose-benzothienylformate sensor 3.0 -2 [27]
Cellulose-coumarin derivative sensor 3.7 -3 [41]
Chitosan Schif sensor 5.1 8.7 [42]
Dialdehyde-BODIPY chitosan hydrogel -2 4.8 [43]
Naphthalene and cholesterol derivative organogels 8.3 9.1 [44]

Maximum acceptable Fe** and Cu?* concentration in drinking
54 20.0 [27.45]

water set by US EPA

2 Not available.
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Fig. 7 Photographs of Cel-1 on filter paper under visible
light (a) and 365 nm UV light (b).
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Abstract A regioselectively substituted cellulose derivative with bulky pendants at the 6-position, that is the
cellulose-[2,3-(3,5-dimethyl)-6-(4-(4-(3-(9-ethyl-9H-carbazole-3)ureido)benzyl)) |phenylcarbamate (Cel-1), was
successfully synthesized using cellulose as substrate by 6-position-protection method and carbamoylation. The
TH-NMR spectrum and elemental analysis data indicated that the cellulose derivative was structurally regular
with almost complete substitution as expected. The fluorescent recognition property of Cel-1 was then evaluated
in detail based on twelve metal ions. The results indicated that the bulky cellulose derivative (Cel-1) could realize
excellent dual-mode recognition to both Fe** and Cu?" with high sensitivity and high selectivity in the DMSO/H,0
system, together with high anti-counterfeiting ability to the other ten metal ions tested in the study. Especially, the
limits of detection of Cel-1 for Fe3" and Cu?" in both fluorescence and UV-visible modes were lower than the
maximum acceptable concentrations of the two ions in drinking water as defined by the United States Environmental
Protection Agency (EPA). It demonstrated that the obtained bulky cellulose derivative possessed high-efficient
and specific fluorescent recognition ability for Fe** and Cu?*, which could be used as chemosensors for the rapid
recognition and detection of the two metal ions. In addition, the fluorescent ink prepared based on Cel-1 could not
be observed under natural light, whereas emitted bright blue fluorescence under ultraviolet light, suggesting its
potential in the anti-counterfeiting related field.
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