Removal Water’s Color using Metal-Organic Frameworks (MOFs)

Sl o)) 53

AP | g BN [ VPN PP SIS el 3 ga S 2eaa dena (p il ae ) ol
taall ne pali Jla o s il anl
5 p1als LTl 8l Sl a3 4 il sl LY o i aB) 36 ot @ AT g 55 ok ) dallly aald

By el N gl 8 1508 G Uasd 45 skl slsall Aallae Jiad ooy 331 el 5 J) AV 5 28V e adling 5k
) @=lbial a3l HaaS ) Ce-MOF (psmad) o ing (s gune (Sae ) apiy sk dul jall o2 <l ol

Eriochrome Black T ( ET (. & 13053 5 ¢y gaaad) <l slall 41 5Y dasiial) 32uSY) clelii 58aMOFzyme (

225y 5l 285 2 gl (558 iyl Tyl Sl 5 (a2l a5 5yl 5 1850y S 5l ppama 3
die el 5 JS30 Balaall 138 213 3) 5 oa gala g uiad LaLii aichy Ce-MOF o glidll < elal FTIR . 5 UV-Vis (i
W e S pall 3 )8 (Say 138 Sl sl ) BlSae e 45)8 ) jada les ¢ ) HaO2 (Uisoded) 2S5 0 A8l
O gex: Ce-MOFzyme o (e 4l )all oda aS 55 i slall sl Jlaill dlae oy yoll da 330 dde i) uansY o) i
i) 8 Lo Y coliall Aalsiueal) Aallaall il b Ve ) 5 1 e dlaay Len casinail) A ggun s ¢ cillall & suiall 30l
g_x;.ua\ “5:;\_\‘4.“ u).\al\ euucml_d\ 4_\4.\4]\ g_a\_m;\n J.I\)JCA wﬂ\_ﬂ&ub}dm \)!}S;k_\ua.\.\‘fﬂ\‘\_\c\..uaﬂ
G,d)_‘e})sj.\jwds;u ‘ub}l.cn PRYY OR ey, MAAY\ éh\.\mym s&\.‘uay‘ d.m s:\:\.\t\]\ 4_1}.4;:1\ s_l\_uld\‘d\)\
‘_?\J’.AM DY) aasdi) i Hall o2 8 jadaadl ) Al culd daali Leliall ¢ Lal) e (MB) sb ¢l s(EBT)
c_ua Wil Jdlsd e MB }EBT‘\.“)YMGJM}LUMMS)M}M‘UASAJA)S;A})JAASZIF 67 &}md\
\J;_u.u\_aZIF 67 oJ\.A]g_a\A.uA}M_L\);\ cJ\).\A\}“&MJ&)JJM}M}LJ\MML@MU}JLJL&ZIF 67

(Tauc S plot) EiPy A g aaliall 3l gal (UV Vls)A.u_)AS\ doaadil) (568 iaiy) dilidag (IR) o) yanll Canid PP I IV EV)
il 8 4sUlSa) CaliSiul 5 ¢ lual) Jad 8 ZIF-67 3eUS anii ) dul jall Coags Ldda sll o 4 sl Lpailad 25Ul
S e cslal e glaa¥) A1 3Y ) MOFs ((Aginal) 4y gumal) R alaiined sl jall o3 (5t dalvineall slyall dallas
BRENE u.ew @Al sl 48 )k ahadiuly CuBTC pand ai(, s g I (S ¢ 3i-) € CuBTC )le
plasiuly Al itall Gand o (5 saac dal ) 5 GamaS DL 5 ySI (A3 0 3 -1,3,5 e 5) T ( oeladll Sy S Je s
Jlaill claa) A e glaal) A1) e CuBTC 308 auili o5 Y (685 SH les « UV-Vis 5 FTIR <
Ui elal gl sl ditae O il edal cam s vl S gy 35ns (B T & a5 S sl @lsl ditse flaal alasinly
colaal) 4. 3ac 5 33k 33 CUBTC Of () il s $laca¥V A1) (8 el dllad T Bl o g S5l edal e ol gane
Adagiuall Al glall A1) A dala




This project contains three different MOFs for water treatment, including three different methods:
oxidation, reduction, and enzymatic.

The first part (Part A) investigates the catalytic potential of cerium-based metal-organic frameworks
(Ce-MOFs) for water treatment applications, explicitly targeting the degradation of dye pollutants
such as Eriochrome Black T (ET). Ce-MOF was synthesized by ultrasonic cerium nitrate and
pyridine-tribenzoic acid treatment in dimethylformamide (DMF). The resulting MOFzyme was
evaluated in two experimental setups, ETCe and ETH20.Ce, with and without hydrogen peroxide.
Characterization was performed using UV-Vis and FTIR spectroscopy. Results showed significant
dye degradation, especially in the presence of H-O-, indicating enhanced catalytic activity. These
findings highlight the potential of Ce-MOFzymes as enzyme mimics for sustainable water
purification.

Part B investigates metal-organic framework, ZIF-67, as a low-cost, chemically stable, and
environmentally friendly adsorbent and catalyst for removing EBT and methylene blue (MB) from
aqueous solutions. ZIF-67 was synthesized under controlled conditions to optimize its nanostructure
and enhance its adsorption capacity. Characterization of ZIF-67 was conducted using Infrared
Spectroscopy (IR), solid ultraviolet-visual spectroscopy (UV-Vis), diffuse reflectance spectroscopy
(DRS), and Tauc’s plot, to confirm its structural and functional properties. The study aims to evaluate
the efficiency of ZIF-67 in dye degradation and explore its potential in sustainable water treatment
applications.

Part C investigates the use of Metal-Organic Frameworks (MOFs) for dye removal from water,
focusing on CuBTC (Copper-Benzene Tricarboxylate). CuBTC was synthesized via a solvothermal
method using copper (II) sulfate and 1,3,5-benzenetricarboxylic acid as the metal and organic linker,
respectively. The synthesized MOF was characterized using FT-IR, solid UV-Vis spectroscopy
(diffuse reflectance spectroscopy (DRS), and Tauc’s plot, confirming the formation of the
framework. The dye removal capability of CuBTC was evaluated through degradation tests with
Methyl Orange (MO) and Eriochrome Black T (ET) in the presence of hydrogen peroxide. Results
showed that while Methyl Orange exhibited limited degradation, Eriochrome Black T showed
significant removal efficiency. The findings suggest that CuBTC is a promising material for water
purification, particularly for dye pollutants.
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