
200 300 400 500 600 700 800

A
bs

or
ba

nc
e

Wavelength (nm)

 Congo Red
 CMC-Cu(a)
 PANI/CMC-Cu(a)
 Cu-BDC/CMC-Cu(a)
 Cu-BDC/PANI/CMC-Cu(a)

10 20 30 40 50 60 70

 

Degree (2θ)

 Cu-BDC simulated
 Cu-BDC(a)

 

In
te

ns
ity

 (a
.u

.)  Cu-BDC/Cu-CMC(a)
 Cu-BDC/PANI/Cu-CMC(a)

  17.3
[2 0 -1]

  15.40

  8.30

[1 1 0]   16.50    250

[1 3 1]

   27.80

[2 2 -2]

  6.20

  20.20

 

 

 Cu-CMC(a)
 PANI/Cu-CMC(a)

4000 3500 3000 2500 2000 1500 1000 500

Tr
an

sm
itt

an
ce

 (%
T)

Wavenumber (cm-1)

 Cu-BDC/PANI/Cu-CMC(a)

 CMC

 Cu-CMC(a)

 PANI/Cu-CMC(a)

 Cu-BDC/Cu-CMC(a)

   1589
COO- (νas)

1573

   1673
C=O (ν)

   1416
COO- (νs)

  1507C=C 

  1279 

1032
C-O (δ)

 1320
O-H (δ)

  874 

  781 

(a)    1416
COO- (νs)

--

 1108 

  935 

729 

706 

Diameter Diameter Diameter Diameter
0.8

1.6

2.4

R
an

ge
 (m

m
)

 CMC-Cu(a)
 PANI/CMC-Cu(a)
 Cu-BDC/CMC-Cu(a)
 Cu-BDC/PANI/CMC-Cu(a)

1.87
1.74

1.57
1.32

 

These microbeads are easy to handle and separate from solu-
tions, making them perfect for industry.

But the real magic? No toxic solvents. We’re talking sustaina-
bility and health. This research is a leap forward in green ma-
terials. It’s not just about MOFs; it’s about cleaner water and 
a brighter future.

A bold step in materials science with endless possibilities, es-
pecially in tackling emerging water pollutants. The future is 
here, and it’s green.

A Trojan Horse Approach to Synthesis of  Cu-BDC Patterned Polyaniline/Cu-Carboxymethyl Cellulose Microbeads for 
Photocatalytic Application
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Metal-organic frameworks (MOFs) – tiny, powerful wonders; 
the future of  environmental water cleanup (SDG 6). Why? 
Their impeccable structure, vast pores, and immense surface 
area make them ideal.

But there’s a catch. MOF powders struggle in the field. They 
can clog, involve nasty chemicals, and contribute to global 

warming. Scaling up? A major challenge which con-
tradicts SDG 12.

Our solution: MOFs meet green 
tech. We’ve developed a plan-
et-friendly method. Cu-BDC MOF on carboxymethyl cellu-
lose microbeads. No toxic chemicals, just water-based sol-
vents. At room temperature. Clean water, a cleaner planet.
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