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Scheme S1. The preparation steps of AOC.
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Scheme S2. The preparation steps of MC-Cl.



· Characterization of 4,6- di methyl-2-oxo-1,2- di hydropyridine-3-carbonitrile (1):
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· IR (KBR) cm-1νmax: 3353 cm-1 (ν NH), 2921, 2856 cm-1 (ν CH-Aliphatic), 2218 cm-1 (ν CN), 1641 cm-1 (ν C=O, C=C Ar).
[image: Chart, line chart

Description automatically generated]
[bookmark: _Ref132505397]Fig.S1: FTIR spectrum of compound 1.


· ¹H-NMR (DMSO) δ: 2.107, 2.147 (s, 6H, 2CH), 4.326) Brs, 1H, NH), 5. 921 (s, 1H, C-H).
[image: ]
Fig.S2: ¹H -NMR spectrum of compound 1.
· Characterization of Ethyl 2-(3-cyano-4,6-dimethyl -2- oxopyridine-1(2H)-yl)acetate (2):

[image: ]
· IR (KBR) cm-1νmax: 3022 cm-1 (ν CH-Aromatic), 2967, 2917cm-1 (ν CH-Aliphatic), 2218 cm-1 (ν CN), 1732, 1638 cm-1 (ν 2 C=O), 1605 cm-1 (ν C=C Ar).
[image: ]
Fig.S2: FTIR spectrum of compound 2.
· ¹H-NMR (DMSO) δ: 1.213(t, 3H, CH), 2.218, 2.295 (d, 6H, 2CH), 4.156 (q, 2H, CH), 4.822(s, 2H, CH), 6.154(s, 1H, CH).
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Fig.S4: ¹H -NMR spectrum of compound 2.

· Characterization of 1-((4-amino-5-thioxo-4,5-dihydro-1H-1,2,4-triazole-3-yl)methyl)-4,6-dimethyl-2-oxo-1,2-dihydropyridine-3-carbonitrile (3) OAC:
[image: ]











· [bookmark: _Hlk127693550]IR (KBR) cm-1νmax: 3425 cm-1 (ν NH2), 3071 cm-1 (ν NH), 3026 cm-1 (ν CH-Aromatic),   2924, 2854 cm-1 (ν CH-Aliphatic), 2223 cm-1 (ν CN), 1634 cm-1 (ν C=O, C=C Ar), 1522 cm-1 (ν C=N), 1309 cm-1 (ν C=S).
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Fig.S5: FTIR spectrum of compound 3 (AOC).

· ¹H-NMR (DMSO) δ: 2.372, 2.434 (d, 6H, 2CH₃), 3.673(s, 2H, CH₂), 5.027(brs, 2H, NH₂), 10 (brs, 1H, NH).
[image: Chart

Description automatically generated with medium confidence]








	Fig.S6: ¹H -NMR spectrum of compound 3.

· Characterization of MC-Cl (4): 
[image: ]
· IR (KBR) cm-1νmax: 3449cm-1 (ν OH), 3385 cm-1 (ν NH), 2856, 2925 cm-1 (ν CH-Aliphatic), 1152 cm-1 (ν C-C), 1064 cm-1 (ν C-O), 800 cm-1 (ν C-CL), 581cm-1 (ν Fe-O).
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Fig.S7: FTIR spectrum of compound MC-Cl.


[image: ]

Fig.S8: Effect of AR concentration on sorption process at pH 1→7;   
a) 100 ppm Befor adding sorbent and b) 100 ppm after adding sorbent.
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Fig.S9: Effect of AR concentration on sorption process at pH 1→7;   
a) 200 ppm Befor adding sorbent and b) 200 ppm after adding sorbent.
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Fig.S10: Effect of AR concentration on sorption process at pH 1→7;
a) 300 ppm Befor adding sorbent and b) 300 ppm after adding sorbent.
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Fig.S11: Effect of AR concentration on sorption process at pH 1→7;
a) 400 ppm Befor adding sorbent and b) 400 ppm after adding sorbent.

1

image1.emf
H

3

C

O

CH

2

NC

O

NH

2

O

C

2

H

5

ONa

N

H

CH

3

CN

O H

3

C

N

CH

3

CN

O H

3

C

O

O

N O

CN

CH

3

H

3

C

N

NH

N

S

H

2

N

K

2

C

O

3

/

A

c

e

t

o

n

e

O

O

H

2

N

N

H

N

H

NH

2

S

1

2

3

Cl

AOC


image2.emf
n

O

Cl

EPI

PH=10

60°C/3h

Fe

3

O

4

O

OH

O

HO

NH

2

O

O

HO

NH

2

HO

n

Chitosan

O

OH

O

HO

HN

O

O

HO

NH

2

O

n

Chitosan

O

O

O

HO

NH

2

O

O

NH

2

HO

OH

O

HO

Chitosan

O

Cl

EPI

EtOH/H

2

O

60°C/3h

Fe

3

O

4

Fe

3

O

4

NH

Cl

OH


image3.emf
N

H

CH

3

CN

O H

3

C

1


image4.png
Transmittance%

1.0 1

0.9 4

0.8

0.7

0.6

0.5
4000

—
3500

—
3000

I ' I ' I '
2500 2000 1500

Wavenumber cm-1

—
1000

I
500




image5.png
10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0

JEOL '
Bt ecaswn

Asmaa Said_D1_proton-1-7.jdf ( '«“i Mansoura University

PROCESSING PARAMETERS
dc_balance( 0, FALSE )
sexp( 0.2[Hz], 0.0[s] )
trapezoid( 0[%], O[%], 80(%], 100(%] )
zerofill( 1)

£££( 1, TRUE, TRUE )

machinephase

ppm

reference ( 2.45748 [ppm], 2.49(ppm] )
phase( -2.90289, 0, 50(%] )

50 60 7.0 80 90

1.0 20 30 40

0

1 Filename Asmaa Said_DI_proton-1-7
Author delta
Experiment proton. 5xp
Sample_Td Asmaa Said D1

] Solvent DMSO-D6
Creation_Time 2-MAR-2023 1
Revision Time 2-MAR-2023 1
Current Time = 2-MAR-2023 1
Comment. single _pulse
Data_Format 1D CoMPLEX
Dim_Size 13107
Dim_Title Proton
Dim_Units [ppm]

] Dimensions x
site TNM-ECAS00TT
Spectrometer DELTA2_NMR

1.07
237
3.09

abundance

T T

X : parts per Million : Proton

T
170 160 150 140 13.0

o

5921—
4326~
2490~
2147~ \,
2.107

Field Strength

Relaxation Delay
Recvr_Gain
Temp_Get
X_90_Width

X Acq_Time

X Angle

X atn

X Pulse

Tri_Mode

11.7473579[T] (500 [Muz])
1.247805441s]

18

50015991521 [MHz]
7.0(ppm]

16384

1

0.80140699 [Hz]
13.1302521 [kBz]
10.50420168 [kz]
Proton
500.15991521 [MHz]
5.0ppm]

Proton
500.15991521 [MHz]

5is]

as

18.4[dc]
12.28[us]
1.24780544[s]
45[deg]
2.5[aB]
6.14[us]

ofe

ofe





image6.emf
N

CH

3

CN

O H

3

C

O

O

2


image7.png
Transmittance%

1.00

0.95

0.90

0.85

0.80

0.75

4000

—
3500

—
3000

I ' I '
2500 2000
Wavelength cm-1

—
1500

—
1000

I
500




image8.png
\ NN N 1

AE skl me I




image9.emf
N O

CN

CH

3

H

3

C

N

NH

N

S

H

2

N

3

AOC


image10.png
Tranmittance%

1.00

0.98

0.96

0.94

0.92

4000

—
3500

—
3000

Wavenumber cm-1

I ' I ' I '
2500 2000 1500

—
1000

I
500




image11.png




image12.png




image13.png
Fatma-MG1

991

98]

97

96]

951

94

93]

92

91

90

9]
g
E 885
E
S
::: 6]

5]

84

53]

82

81

80

7

75 =

3
7
76 N
3
75 b
4000 3500 3000 2500 2000 1500 1000 500
Wavenumbers (cm-1)

Number of sample scans: 32 Mansoura University
Number of background scans: 32 - .
Resolution: 5000 ThermoFisher Faculty of Science "
Sample gain: 1.0 SCIENTIFIC Spectral Analysis Unit

Optical velocity: 0.4747

Aperture: 15000 Wed Aug 03 11:15:43 2022 (GMT-+02:00) unitofspectra@gmail.com




image14.png




image15.png




image16.png




image17.png





Journal of Polymers and the 

Environment

 

Springer

 

 

1

 

 

 

New modified heterocyclic

-

magnetite chitosan nanocomposite for efficient 

alizarin red dye removal: adsorption analysis and antibacterial activity.

 

Asmaa Abuessawy

,

1,

2

 

Amr Fouda 

3

, 

Adel A.

-

H. Abdel

-

Rahman

1

,

 

Mohamed A. Hawata

1

 

Nora A. Hamad

*

1

 

  

 

1

Chemistry

 

Department, Faculty of Science, Menofia University, Shebin El

-

Kom, 32511 Egypt

 

2

Basic Science Department, Higher Institute of Engineering and Technology, Menoufia, Egypt

 

3

 

Botany and Microbiology Department, Faculty of Science, Al

-

Azhar University, Nasr City, 

Cairo 11884, Egypt

 

 

 

Name

 

Email

 

ORCID

 

Asmaa Abuessawy

 

a.abuessawy@science.menofia.edu.eg

 

0000

-

0003

-

2264

-

3552

 

Amr Fouda

 

amr_fh83@azhar.edu.eg

 

0000

-

0003

-

3840

-

7837

 

Adel A

-

H. Abdel

-

Rahman

 

adelnassar63@yahoo.com

 

 

0000

-

0003

-

3319

-

8191

 

Mohamed A. Hawata

 

dr

mohamedhawata@

gmail.com

 

0000

-

0001

-

6859

-

5133

 

Nora A. Hamad

 

nhamad059@gmail.com

 

0000

-

0002

-

4195

-

6215

 

 

*Corresponding author:

 

Nora A. Hamad

 

https://orcid.org/

0000

-

0002

-

4195

-

6215

 

E

–

mail address:

 

nhamad059@gmail.com

; Tel: +2

-

010

-

9587

-

6887

 

 

 

 

 

 

 

 

