Novel Zn (II)-2-phenyl benzimidazole framework (ZPBIF-1) for the efficient removal of organic dyes: synthesis, characterization, adsorption, kinetic, and thermodynamic studies
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Supplementry file 5: The molecular structures of dyes and IR, 1HNMR, 13CNMR and the mass spectra of ZPBIF-1.

The molecular structures of dyes.




                                           

Chemical structure of Acid red 88                                            Chemical structure of Congo red



                          
Chemical structure of Basic Blue 54                                     Chemical structure of Basic Violet -14
The FT-IR spectrum of Zn(II)-2-phenyl benzimidazole framework.
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1H NMR ZPBIF-1
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13 C NMR ZPBIF-1
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 The mass spectra of ZPBIF-1

[image: ]




image2.emf
SO

3

Na

NH

2

N

N

N

N

SO

2

Na

H

2

N



image3.emf
H

3

CO

N

S

+

N

N

N(CH

3

)

2

CH3OSO3

-



image4.emf
H

2

N

NH

2

CH

3

NH

2

HCL



image5.emf
 C:\OPUS\MEAS\WORK.1613          *          05/01/2021

3439.07

3162.33

3107.20

3062.93

2931.92

2865.48

2737.43

2627.57

2428.32

1633.55

1569.22

1481.13

1458.61

1388.78

1227.38

826.26

750.70

697.63

620.31

500 1000 1500 2000 2500 3000 3500

500 1000 1500 2000 2500 3000 3500

Wavenumber cm-1

20

40

60

80

100

20

40

60

80

100

Transmittance [%]


image6.emf
-3 -2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

f1 (ppm)

0

100

200

300

400

500

600

700

800

900

azad.6631.fid

Zif-Sh  Ms.Alibakhshi

1

.

1

2

1

.

6

6

1

.

1

2

1

.

1

0

A (m)

8.19

B (dt)

7.80

C (p)

7.72

D (m)

7.52

1

.

9

9

3

.

0

2

2

.

0

1

1

.

9

8

1

.

2

2

2

.

4

8

 

D

M

S

O

2

.

4

8

 

D

M

S

O

2

.

4

9

 

D

M

S

O

2

.

5

0

 

D

M

S

O

2

.

5

0

 

D

M

S

O

2

.

6

6

3

.

4

9

 

H

2

O

7

.

4

9

7

.

4

9

7

.

5

0

7

.

5

1

7

.

5

2

7

.

5

3

7

.

5

4

7

.

5

5

7

.

6

9

7

.

7

0

7

.

7

1

7

.

7

2

7

.

7

3

7

.

7

3

7

.

7

4

7

.

7

8

7

.

7

8

7

.

7

9

7

.

8

0

7

.

8

1

7

.

8

3

7

.

8

4

7

.

8

4

8

.

1

6

8

.

1

7

8

.

1

8

8

.

1

9

8

.

1

9

8

.

2

0


oleObject5.bin

image7.png
el

13%10°
12010
110"
10%10°
9.0x10°
8.0x10°
7.0x10°
6.0x10°
5.0x10°

40x10°

2.0x10°

10x10°

-10x10°




image8.png
Scan 113 (1289 min) TEST 831748 Didatams.

631

1601

1841
1| - 2082 2101 2202 23

dl”. Ml I 1 Al A
% % e o 1o 1o ik to 20 200 2o





image1.emf
OH

N

S

O

O

N

Na

+

-O


