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Abstract 

Zinc (II)-terephthalic acid metal-organic framework (Zn-TPA-MOF) was synthesized by a solvothermal method and 

characterized by Scanning Electron Microscope/Energy Dispersive X-Ray (SEM/EDX), Fourier Transformer Infrared (FTIR), 

Raman, and X-ray diffraction (XRD). Raman microscopy and XRD expose that terephthalic acid (TPA) acts as a bidentate 

ligand towards zinc(II) through the two carboxylate groups. FTIR and Raman microscopy emphasize the formation of 

coordination bonds between the electron-acceptor Zn(II) atoms and the electron-donor oxygen atoms. SEM shows that the 

(Zn-TPA-MOF) has a bar-like macro-structure with small dimensions, e.g., 200 nm. (Zn-TPA-MOF) the structure is proposed 

to be a cationic metal-organic framework and extremely water-stable. Due to these features, (Zn-TPA-MOF) was studied for 

the Removal of cationic and anionic dyes, using synthetic cationic dye as Methylene Blue (MB+) and an anionic dye as Congo 

Red (C.R.-) in an aqueous solution. Zn-TPA-MOF has a strong adsorption potential for both C.R. and M.B. due to the 
maximum adsorption capacity of C.R. (769.23 mg/g) and MB (147.06 mg/g) onto Zn-TPA-MOF.  

Keywords: Ligand; Metal-organic framework; Zinc(II)-Terephthalic (Zn-TPh MOF) 

1- Introduction 

As industrialization, urbanization, and human 

habitations continue to grow rapidly, water bodies 

around the world are at risk of pollution [1-2]. More 

than 10,000 tons of dyes are used by textile industries 

worldwide each year, with approximately 5000 tons 

of these dyes and 3600 tons of different wastes 

containing high concentrations of dyes being 

discharged into water streams [3-4]. These industries' 

effluents contain high levels of synthetic dyes, which 

are destructive to the environment [5]. Many dyes 

found in industrial wastewater are harmful, 

carcinogenic, and genotoxic [6]. To remove dyes 

from industrial effluents, various technologies have 

been used, including adsorption, coagulation, 

advanced oxidation, and membrane separation [7]. 

Because of its ease of use and high efficiency, 

adsorption is considered one of the most effective 

advanced wastewater treatments for removing 

hazardous inorganic and organic pollutants in 

effluents [8-11]. Porous materials have received 

attention from researchers in their quest to develop 

more effective adsorbents [12]. One such porous 

adsorbent is metal-organic frameworks (MOF). 

Metal-organic frameworks (MOFs) are crystalline 

three-dimensional porous materials formed by bond 

coordination from multifunctional ligands and metal 

ion species [13]. MOFs have a wide range of 

configuration and construction options, high thermal 

and mechanical stability, tunable pore properties, a 

large surface area, and reworkable metal sites. These 

properties have recently enabled the use of MOFs in 

catalysis [14-16], gas recovery and storage[17-18], 

substance separation and adsorption [19], and 

nanomaterials [20]. Prominent among these 

applications of MOFs is the detection and adsorption 

of pollutants. MOFs have been used as adsorbents for 

organic contaminants in liquid-phase extractions [21-

23], solid-phase extractions [24-25], solid-phase 

micro-extractions [26-27], high-performance liquid 

chromatography [28-29], pre-concentration and 

detection of metal ions [30]. 

Here, the purpose of this study was to simply 

comprehend and investigate the facile synthesis of 
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Zn-TPA-MOF. To assist the production of Zn-TPA-

MOF, solvothermal process was used followed by 

its characterization using SEM/EDX, FTIR, 

Raman and X-ray diffraction.  Additionally, The 

adsorption of congo red (CR)  and methylene blue 

(MB) onto Zn-TPA-MOF was investigated in respect 

of isotherms to determine the superior adsorbent.  

2- Experimental 

2.1 Synthesis 

The prime chemicals utilized for the preparation of 

the desired zinc-terephthalate metal-organic 

framework (Zn-TPh) were Zinc (II), nitrate 

hexahydrate (98 %, Sigma-Aldrich), and 1,4 

dicarboxylic acid (98%, Sigma-Aldrich). N, N-

dimethyl formamide (DMF) (99.8%, Sigma-Aldrich) 

was selected as solvent and reaction medium. 

Absolute ethanol (99.9%, Fisher Scientific) was used 

to wash during all synthesis steps. Regarding 

preparation producers, a stoichiometric ratio was 

maintained between the reactants. Typically, 0.01 

mole of terephthalic acid (TPA) and 0.01-mole zinc 

nitrate hexahydrate were completely dissolved in 100 

ml of DMF after mixing for 30 min with magnetic 

steering. The obtained solution was transferred to a 

200 ml perfectly sealed Teflon tube and then 

subjected to hydrothermal heating in an oven at 

120ºC for 18 h. The obtained white crystals product 

was washed three times by DMF and three times by 

absolute ethanol. Finally, the washed product was 

dried at 80ºC for 24 h [31]. 

 

2.2  Instrumentation  

The surface morphology of the synthesized Zn-TPA-

MOF was investigated using SEM (EVO-MA10, 

ZEISS) and TEM (JEM-2100F, JEOL, Japan). 

Elemental composition was analyzed by energy-

dispersive X-ray (EDX) coupled with Scanning 

Electron Microscopy (SEM) device. Moreover, 

Raman spectroscopic measurements were performed 

using a dispersive Raman microscope (Bruker, 

Germany, model Senterra II). The objective (Nikon 

20×) was used to focus the Raman excitation source 

(10 mW, 532 nm neodymium-doped yttrium 

aluminum garnet (Nd: YAG) laser- Bruker, 

Germany). Further, FTIR analysis was achieved via 

the standard KBr pellet method on Perkin Elmer 

Spectrum One FTIR spectrometer, USA. The 

conformable spectra were tested between 500 and 

3500 cm–1. Furthermore, the crystalline structure was 

inspected using XRD (XRD, D8 Advance, Bruker 

Corporation, Germany), using a copper tube (Cu Kα) 

and wavelength (λ) of 0.15419 nm at a speed of 

scanning 1 degree/min and sample angle interval of 

0.03 degree. The surface area of the samples was 

measured by using the BET (NOVA Station A) 

instrument. The efficiency removal of dyes can be 

measured using a U.V. spectrophotometer (HACH 

double beam model DR-5000) at (λ) 496 nm for C.R. 

and 664 nm for MB [32]. 

 

2.3. Adsorption experiment 

The adsorption efficiency can be determined using a 

Glas-col agitator (USA) under various conditions such as 

contact time (0–60 min), rate of shake (400 rpm), pH of 

dye solution (4–10), adsorbent amount, Zn-TPA-MOF 

(30 – 60 mg/L), Congo red (C.R.) concentration (20–50 

ppm) and Methylene blue (M.B.) concentration (1–7 

ppm), temperature (25°C), and a definite volume of (100 

mL). 

 
Fig.(1): Structure of (a) CR and (b) MB 

(100 mL) dye was transferred to a series conical flask 

holding the adsorbent dosage. We used a (0.1 M) solution 

of HCl or NaOH to alter the pH of the dye solutions at the 

start. After every 10 minutes, remove 1 ml of the 

suspension adsorbent solution and centrifuge for 5 

minutes. Then measure the absorbance with a U.V. 

spectrophotometer at wavelengths of 496 nm for C.R. 

and 664 nm for M.B. Using the following equation to 

calculate the reduction percentage (percent) [33, 34].      

Removal =
𝐶𝑜− 𝐶𝑒

𝐶𝑜
× 100           (1) 

where C˳ is the initial concentration of dyes (mg/L) 

and Ce is the concentration of dye (mg/L) at 

equilibrium. The amount of the pollutant retained in 

the MOFs at equilibrium, qe (mg/g), can be 

calculated by the following equation [34]: 

q𝑒 =
𝑉

𝑚
(𝐶𝑜 − 𝐶𝑒)                 (2) 

where V is the volume of tested solution (L), m is the 

mass of Zn-TPA-MOF used (g). 

3- Result and Discussion  

3.1 Characterization of the synthesized MOF 

3.1.1 FT-IR and Raman characterization  

In Fig.(2) is presented the material was 

compared with terephthalic acid which most 

important bands are found in 3062 and 1672 cm–1, 

these are attributed to the bonds O–H and C=O, 
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respectively. On the other hand, in the FT-IR spectra, 

displacement of the band in 1672.0 cm–1 to 1587  

cm–1 is observed, which is attributed to the formation 

of a coordination bond C–O–Zn [35]. In 

wavenumbers higher to 3000 cm–1 is possible to 

observe a signal attributed to water molecules. 

4000 3500 3000 2500 2000 1500 1000 500

1
5
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Wavenumber (cm
-1
)

Zn-TPA-MOF

TPA

1
6
7
2

Fig.(2): Zn-TPA-MOF characterization by FT-IR 
 

Raman spectra were recorded for Zn-TPA-MOF. 

As shown in Fig.(3), five strong Raman bands were 

observed at 630, 862.5, 1134, 1429.5, and 1611 cm−1 

for Zn-TPA-MOF, which are consistent with the 

results reported by Bordiga et al.[36]. Those bands 

are associated with organic benzene rings and 

vibration modes of carboxylate groups [37]. 

 
Fig.(3): Raman characterization of Zn-TPA-MOF 

 
 

3.1.2 XRD characterization  

The observed X-ray Diffraction pattern of the 

Zn-TPA-MOF is shown in Fig.(4). The X-ray 

diffraction pattern illustrates the monoclinic phase of 

the Zn-TPA-MOF. The XRD pattern shows a clear 

peak around 2θ values ~ 9.74º, 11.66º, 14.66º, 19.26º 

and 19.66º. The strong XRD intensity at 9.74° 

demonstrates that many crystal faces at (220) were 

formed in the Zn–TPA–MOF.  

 
Fig.(4) XRD pattern of Zn-TPA-MOF 

 

3.1.3 SEM/EDX characterization  

These results are consistent with the SEM 

characterization shown in Fig.(5a). The lack of some 

crystal faces indicates that the morphology of Zn-

TPA-MOF is a random slab of a certain thickness 

rather than a cubic crystal. The Zn-TPA-MOF is 

probably an impure crystal phase with an irregular 

shape, as shown in the SEM photo. This may be 

caused by the multiple coordination modes in the Zn-

MOF crystals that formed the multiple structures. 

Fig.(5b) shows regular cubic morphology and large 

crystallite size. 
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(c) 

 

Fig.(5) SEM images (a,b) and EDX spectra (c)  

of Zn-TPA-MOF 

From all the previous characterization, Figure (6) 

shows the structure of Zn-TPA-MOF  

 

 
Fig.(6): Structure of Zn-TPA-MOF 

 

3.2 Dyes uptake and adsorption study 

3.2.1 Effect of contact time 

Contact time is a key operational parameter 

determining the volume and space required for sorption 

units. Investigation of contact time, therefore, comprises 

a crucial part of a sorption study that gives insight into 

the economy of the process. Fig.(7) shows the C.R. 

removal percentage by agitation time from 10 to 60 

min. The figure shows a significant adsorption 

improvement from about 32.7% to 87.07% by 

increasing mixing time within the range studied. This 

incremental adsorption efficiency by contact time could 

be attributed to the high availability of sorption sites.  

 

 
Fig.(7): Effect of contact time on CR adsorption (Co = 40 

mg/L; adsorbent dose: 60 mg/L; pH = 6; Temperature = 

25C) 

Fig.(8) shows the M.B. removal percentage by 

agitation time from 10 to 60 min. The figure shows a 

significant adsorption improvement from about 51.24% 

to 95.64% by increasing mixing time within the range 

studied.  

 

 

 Fig.(8): Effect of contact time on MB adsorption (Co = 5 

mg/L; adsorbent dose: 60 mg/L; pH = 10; 

Temperature = 25C) 

 

3.2.2 Effect of adsorbent dose  

Knowing the Effect of adsorbent mass and solute 

concentration is imperative in a sorption study. The 

Effect of the adsorbent dose was studied by varying 

the mass of the adsorbent in the range 30–60 mg/L. 

Figs.(9&10)  show C.R. and M.B. adsorption 

percentage increased considerably when higher 

adsorbent doses were applied to the solution. This is 

due to the higher accessible sorption sites at 

elevated adsorbent mass.  

 

Fig.(9) shows the variation of removal efficiency of 

Zn-TPA-MOF with different loading concerning fixed 

C.R. initial concentration of 40 ppm and pH 6 at 25C. 

Obviously, increased loading of Zn-TPA-MOF from 

30 to 60 mg/L led to increasing removal performance. 

The maximum Removal reaches 87.07% for 60 mg/L. 

Similarly, Fig.(10) shows the change of removal 

efficiency of 5 mg/L M.B. as initial concentration 

using different amounts of Zn-TPA-MOF. Obviously, 

increased loading of Zn-TPA-MOF from 30 to 60 

mg/L led to increasing removal performance. The 

maximum successful Removal reaches 95.64% for 60 

mg/L loading after 60 min. 
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Fig.(9) Effect of dose of Zn-TPA-MOF on adsorption of 

C.R. dye (Time of contact = 60 min.; Co = 40 ppm, 

pH = 6; Temp., 25C)  

 
 
Fig.(10) Effect of dose of Zn-TPA-MOF on adsorption 

of M.B. dye (Time of contact = 60 min.; Co = 5 

ppm, pH = 10; Temp., 25C) 

 

 

3.2.3 Influence of pH 

The Effect of pH on adsorption removal 

effectiveness is critical for scaling up Zn-TPA-MOF 

use and explaining any pH restrictions for future 

applications.  

A variety of pH values were evaluated, 

covering the pH range of 4 to 12. The primary goal 

of studying Zn-TPA-MOF adsorption within the 

chosen pH range is to confirm the possibility of 

using the complete industrial waste pH range.  

Figures 11 and 12 show the influence of pH 

on the adsorption deactivation curves of 40 ppm 

C.R. and 5 ppm MB by 50 mg/L Zn-TPA-MOF at 

25°C. pH had a significant influence on adsorption 

efficiency, which ranged between 62.27% and 

86.41% in the case of C.R. and 38.8% and 93.52% 

in the case of M.B. across the pH range studied.  

The adsorption effectiveness of C.R. is weak 

in more acidic and basic media, although it reaches 

neutral media. At pH 4, the efficiency is 79.65%, 

and at pH 10, it is 62.27%, while at pH 6, it is 

86.41%. At pH 6, the system's maximum C.R. 

elimination was attained, which could be related to a 

relative rise in H+ ion levels in the system at higher 

pH values (Fig.11).  

 
Fig.(11) Effect of pH on removal profile of C.R. by Zn-

TPA-MOF (Co : 40 ppm ; adsorbent dose: 50 

mg/L; contact Time: 60 min.; temperature 25°C. 

When MB is dissolved in water, it produces 

positive charge ions. In acidic media, the positively 

charged surface of the MOF as sorbent reduces the 

M.B. adsorbate's adsorption. The electrostatic 

attraction between the positive charge of the M.B. 

dye and the negative charge of the Zn-TPA-MOF as 

adsorbent increases when the pH of the M.B. solution 

is raised, resulting in increased adsorption removal of 

M.B. The adsorption efficiency of Zn-TPA-MOF is 

38.8% at pH 4, 46.99 % at pH 6, and 49.38 % at pH 

8, and 93.57% at pH 10. At pH 10, the most effective 

elimination of M.B. was achieved (Fig.12). 

 
Fig. (12) Effect of pH on Removal of M.B. by Zn-TPA-MOF 

(Co : 5 ppm ; adsorbent dose: 50 mg/L; contact 

Time: 60 min.; temperature 25°C). 
 

Figure 13 depicts the solution's final pH values 

for all initial pH values employed, which were 

60

65

70

75

80

85

90

25 35 45 55

R
em

o
v
al

, 
%

Adsorbent dose, mg/L

60

65

70

75

80

85

90

95

100

20 30 40 50 60 70

R
em

o
v
al

, 
%

Adsorbent dose, mg/L

40

50

60

70

80

90

100

4 5 6 7 8 9 10

R
em

o
v
al

, 
%

pH

0

10

20

30

40

50

60

70

80

90

100

4 6 8 10 12 14

R
em

o
v
al

, 
%

pH



 M.S. Iprahim et.al. 

_____________________________________________________________________________________________________________ 

________________________________________________ 

Egypt. J. Chem. 66, No. 8 (2023)  

 

 

300 

approached to the specified pH of 6.39. After 24 

hours of dipping the Zn-TPA-MOF in several pH 

solutions, the same value was detected at 

equilibrium. The more practical pH value was found 

to be about pH 6 during the catalytic process, that is, 

the first 2.5 hours. The initial pH values for the blank 

solution (without Zn-TPA-MOF) remained stable till 

the end of the tests. As a result, changing the initial 

pH values after Zn-TPA-MOF immersion to a 

constant value causes the response to the initial pH 

values to be mostly related to the Effect of Zn-TPA-

MOF without any involvement from the dyes. The 

buffering behavior of Zn-TPA-MOF is reflected by 

the pH 6.39, which can be referred to as pHpzc. On 

the other hand, traditional semiconductors preserve 

the acidity or basicity of the treated solutions while 

displaying a positively or negatively charged surface. 

 

 

 

 

Fig.(13) Determination of pHPZC (Final pH vs. Initial pH) 

of Zn-TPA-MOF. 

 

3.2.4 Effect of the initial concentration of dyes 

Using varied concentrations of C.R. and M.B., the 

Effect of the initial dye concentration on the removal 

process was investigated. Initial concentration of C.R. 

dye ranged from (30 to 50) ppm at pH 6 and (1 to 7) 

ppm at pH 10 for M.B. dye. The amount of Zn-TPA-

MOF was set at 50 mg/L at temperature 25C. The 

Effect of initial C.R. and M.B. concentration under 

the optimum condition was investigated and the 

results presented in Figs.14 & 15. As the figure 

shows, the C.R. removal percentage decreased 

sharply from ~ 98.15% to ~ 66.94% by increasing 

C.R. concentration from 20 to 50 mg/L. The limited 

sorption sites of Zn-TPA-MOF under a constant 

dose, led to a significant loss of adsorption efficiency 

at elevated C.R. concentration. 

 
Fig.(14) The effect of initial C.R. concentration on removal 

efficiency under the optimum condition (pH 6, contact time 

60 min, adsorbent dosage 50 mg/L). 

 

In the case of M.B., the concentration range under 

investigation was 1 to 7 ppm. The elimination efficiency 

remained consistent at 97.85-93.57 percent as the M.B. 

dye concentration increased from 1 to 5 ppm. However, 

when the M.B. dye concentration approaches 7 ppm, the 

removal efficiency drops to 89.02%. 

 

 
Fig.(15) The effect of initial M.B. concentration on 

removal efficiency under the optimum condition 

(pH 10, contact time 60 min, adsorbent dosage 

50 mg/L). 
 

 

3.2.5  Adsorption Isotherms  

Equilibrium isotherm data were analyzed using 

Langmuir and Freundlich isotherm models. The 

Langmuir isotherm model is based on the adsorption 

of the monolayer of dye molecules onto a surface of 

the Zn-TPA-MOF. The linear form of the Langmuir 

adsorption model is represented as [38]: 
𝐶𝑒

𝑞𝑒
=

1

𝑄𝑚
 𝐶𝑒 + 

1

𝑏𝑄𝑚
  (3)  

Where Ce is the equilibrium concentration of dye 

(mg/L), qe is the equilibrium adsorption capacity 

(mg/g), Qm (mg/g), and b (L/mg) are the maximum 

adsorption capacity and binding constant, 

respectively. The parameters of the Langmuir model 

are listed in Table 1. 
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The Freundlich isotherm model is an empirical 

equation that refers to a heterogeneous adsorption 

system. The Freundlich isotherm model is shown by 

the following equation [39]: 

log qe = 
1

𝑛
  log Ce + log KF  (4) 

Where q is the equilibrium adsorption capacity 

(mg/g), Ce is the equilibrium concentration of dye  

(m/L), K.F. and 1/n are the Freundlich constants for 

the adsorption capacity (mg/L) and a measurement of 

efficiency of adsorption, respectively. The values of 

K.F. and 1/n were calculated and collected in Table 1. 

 

 

3.2.5.1  Adsorption Isotherms of C.R. dye on Zn-

TPA-MOF 

According to the Langmuir model, maximum 

adsorption corresponds to a saturated monolayer of 

C.R. dye molecules on the adsorbent surface. The 

Langmuir monolayer adsorption capacity was 

estimated and found to be 769.23 mg/g. Specific 

adsorption (Ce/qe) against equilibrium concentration 

(1/Ce) in a linear plot (Fig.16) with a correlation 

coefficient of 0.9997. (Table 1). (Figure 16) 

 
Fig.(16) Langmuir isotherm for C.R. adsorption on Zn-

TPA-MOF. 

 

The Freundlich model is often used to represent 

heterogeneous systems. The Freundlich parameter 

1/n = 0.1787 derived from the plot (Fig.17 and Table 

1) falls between 0 and 1, indicating that adsorption is 

linear and uniform over the adsorbent surface. Based 

on the R2 values derived from the different isotherms 

tested in this work, the best-fitted adsorption 

isotherms were in the order of prediction precision: 

Langmuir > Freundlich isotherms, with 

corresponding R2 values of 0.9997 and 0.9582. 

 

 
 

 

Fig. (17) Freundlich isotherm for CR adsorption on Zn-

TPA-MOF. 

 
 

 

 

3.2.5.2 Adsorption Isotherms of M.B. dye on Zn-

TPA-MOF 

Langmuir's model assumes that maximum 

adsorption corresponds to a saturated monolayer of 

M.B. dye molecules on the adsorbent surface. A 

linear plot (Fig.18) of specific adsorption (Ce/qe) 

against the equilibrium concentration (1/Ce) with the 

correlation coefficient of 0.9953 (Table 1). The 

calculated Langmuir monolayer adsorption capacity 

was found to be 147.06 mg/g. (Fig.18). 

 

 

 

 
Fig.(18) Langmuir isotherm for M.B. adsorption on Zn-

TPA-MOF. 
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Fig.(19) Freundlich isotherm for MB adsorption on Zn-

TPA-MOF. 

The Freundlich model is commonly used to 

describe heterogeneous systems. The Freundlich 

parameter 1/n = 0.5085 obtained from the plot 

(Fig.19 and Table 1) falls between 0 and 1, 

suggesting that the adsorption is linear and uniform 

throughout the adsorbent surface. Based on the R2 

values obtained from various isotherms studied in 

this work, the best-fitted adsorption isotherms were 

in the order of prediction precision: Langmuir > 

Freundlich isotherms, and their corresponding R2 

values are 0.9953 and 0.9738. The computed 1/n 

values for C.R. and M.B. range between (0) and (1), 

indicating the simplicity of the dye adsorption 

process onto Zn-TPA-MOF. The values of term 1/n 

indicate whether the isotherm is unfavorable (1/n > 

1), favorable (0 < 1/n < 1), or irreversible (1/n = 0) 

(Table 1).  

The highest C.R. and M.B. adsorption 

capabilities employing Zn-TPA-MOF as an 

adsorbent were compared and shown in Table 2 with 

those of the other adsorbents previously stated. This 

suggests that Zn-TPA-MOF has a strong adsorption 

potential for both C.R. and M.B. The maximum 

adsorption capacity of C.R. (769.23 mg/g) and MB 

(147.06 mg/g) onto Zn-TPA-MOF is compared by 

other adsorbents (Table 2). 

 

 
Table (1): Adsorption isotherm parameters of Zn-TPA-MOF obtained by fitting in Langmuir and Freundlich isotherm 

equations.  

Dye 
Langmuir adsorption Freundlich adsorption 

Qm (mg/g) b (L/mg) R2 log Kf 1/n R2 

CR 769.23 2.16 0.9997 2.69 0.1787 0.9582 

MB 147.06 6.80 0.9953 2.20 0.5085 0.9738 

 

 

 

 
Table (2): Comparison of maximum adsorption behaviour of Zn-TPA-MOF among different adsorbents reported in literature 

for the adsorption of C.R. and M.B. 

Adsorbent 
Contact time,  

min. 

Qm, mg/g 
Reference 

C.R. MB 

Cu-MOF 240 828.50 – [40] 

TMU-7 (Cd) 45 97 – [41] 

Ni-MOF 300 276.7 – [42] 

TFMOF(Zr) 10 252.25 – [43] 

In-TATAB 10 299 – [43] 

Ce(III)-doped UiO-67 80 799.6 – [44] 

UiO-66 120 – 69.8 [45] 

Fe3O4@- SiO2@UiO-66 60 - 116 [46] 

TMU-1 2880 – 100 [47] 

Fe3O4@MIL-100(Fe) 420 – 73.8 [48] 

CuBDC 20 – 41.01 [49] 

USTC-1 240 – 26.6 [50] 

Zn-TPA-MOF 60 769.23 147.06 This work 

 

y = 0.5085x + 2.2011
R² = 0.9738
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4- Conclusions  

A zinc metal organic framework (Zn-TPA-

MOF) was successfully created using a terephthalic 

solvothermal process using zinc nitrate hexahydrate 

salt as a starting material. The Zn-TPA-MOF 

structure was identified using the characterisation 

data. The zinc(II)-terephthalic acid metal-organic 

framework (Zn-TPA-MOF), which was created using 

a solvothermal process, was analysed using 

SEM/EDX, FTIR, Raman, and XRD. Raman 

microscopy and XRD demonstrated that terephthalic 

acid (TPA) acts as a bidentate ligand towards zinc(II) 

via the two carboxylate groups. Langmuir > 

Freundlich isotherms for C.R. and M.B. onto Zn-

TPA-MOF were the best-fitted adsorption isotherms 

in order of prediction precision. Because C.R. 

(769.23 mg/g) and MB (147.06 mg/g) have the 

highest adsorption capacity, Zn-TPA-MOF has a 

good adsorption potential for both C.R. and MB. 
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