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Biodegradable polymers are not considered an environmental hazard to the health of
living organisms. This research used a nanocomposite adsorbent based on natural
(biodegradable) polymer materials. This nanocomposite was made from natural
chitin and alginate monomers with graphene oxide, silicon oxide nanoparticles, and
strontium metal nanoparticles under reflux and ultrasonic. FTIR, XRD, SEM, TEM,
EDX, Zeta potential, and TGA analyses were performed to identify and characterize
the synthesized materials. Methylene blue dye was used as a contaminant to remove
from the aqueous media. The removal ability of the synthesized adsorbent from
aqueous media was studied using methylene blue as an organic pollutant. The
maximum removal percentage of methylene blue by the synthesized adsorbent was
98.5 %. The results indicated that the synthesized nanocomposite is an acceptable
adsorbent for removing methylene blue dye from aqueous media.
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Table 1: Characteristics of methylene blue dye.

Chemical structure

Type of Dye
Abbreviation
Chemical formula
Molecular mass

Maximum wavelength (Amax)

Cationic
MB
C16H18CINsS
319.85 g/mol
665 nm
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Figure 1: FTIR spectrum of polymer/nanoparticle nanocomposite
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Figure 4: a) SEM image of synthesized nanocomposite absorber, b) TEM image of synthesized nanocomposite adsorbent.
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Table 2: The results of the elemental analysis of the studied nanocomposite.

A B R N R I T T

Ka 103.3 382.1621 0.0141 0.0069 11.97
Ka 44.7 382.1621 0.0061  0.0030 2.02 2.82
Ka 1630.1 382.1621 0.2257 0.1108  44.56 54.54
Ka 4698.4 722.0579 0.7020 0.3445 42.99 29.97
La 347.0 722.0579 0.0521 0.0255 3.10 0.69
1.0000 0.4907 100.00 100.00
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Figure 5: Thermo gravimetric analysis of the studied nanocomposite adsorbent.

VAD-1AD F(1EA) N7 /55) 5o9Ld 9 pgle (Sale dy juits

0.00

0.00

0.00

0.00

0.00

0.00



RS Al 9 33909 )3y (SR joaly 3 1910593k  pbiduatine 9 i [ 9H)Sed 9 (53 po Suol

Bt 4y il ol 357 (3 25T 5 ST i) s
3 b slayerdy jloslial 0550, cs 3 layork (39 w3
03jbs ooy 5l eg5 ol JSe 0 Sieaee Lol il oo 2l >
il 38l el wlgs co )]y 355k g ol o oY B> ol
Olosed i Baizs pl o Lo oled Bua 05 ooV i o3l
b SLeS 5 sl o CorsenelS (5950 (102 581 0)3 5L 9o
gl Jiail sl s ol oo (O35 9o 5 Syl e eeS)
SBdx 0 odd dngd L3 LS am dl> e )0 0l 0 zolans (59,5
S5 as ldasie 15 j0e Bl s 5 03l oo 1555, ooiy¥]
9 Vb slodie &y axgil 0,5 8 15 jetws jo Ll age Ll
oo 1 odle oz ail el 3y Sl Uy ST (Jad Ll
X Jyi 3 iy ity 55 oyl sl S35 i
00l ooliiwl SI (S35 o yd V5l yieS ¢ Si02 G5 doye Yo dga>
Wl 00l 483 LLa5 1o a5 O gy Baiod adsl Bus 9> ol
Gl 00l pladil ) Bl oy AL sl o0l samlins Lyl (o
Ol 2 a5 LS Gl)S 5l jpas bl Vb g o ool cnl &S
Jgaz (40,5 Ay «8d> 005l og Yl @ dax gl .l 00gy axllas

Ygass g S god 15 4 dube L3 oo j9aelS it ;0 0,3 il g0
LS bl )49_A )lﬁ_ﬁu.) 6ng_:.)l> ;).> M).) 4 L Ba> Lngoé)L:

.A.:J)f‘sn

owis¥T i _Y-Y

e 539381 b ool sladas 5l (o Ghite 135, B jglaie
35 el o) 0,85 el o St il | i
35 redodan B0 By 43 Gl o oS ken 10 1) mme il
o (el V) e oo olgh 55 s ool Lagoeo (slas
D3l s S aiged (bbb plonl (5 S dges B ol (5,
S35, Bis lee ke o laz 3lo 325 Ly Jsle 0 35740
§USs e dilise slagle; o 0,09l parky L3> b (ol oulte
o g B8 Jslxe 10 (559 i (lime aalol jo el suls &l
Ly ot ol UV-Visible gl olSis 5l eslital b wis
smo oley 3 ok Glite SIS, 4 Lo Jol SV USCS 4 4z
030,85 et i UV olfiws lawgy a5 cuwl 3l (a0 (T=0)
o VY 5 aly B LS T=8 5 T=2 . T=1 (¢l .o
au T=3 5 T=2 T=1 ocel cwd 4 0,0 AALD § oo, AALD
el aw g celiw 93 el S a5 o ol S
S 85 ol 0,55yl 3l 53l ] e 61555, sl
T=3 50 ol SRl L g ooy Jolad 4 T=2 oloj 50 s oo
oot el @ Bl e (Sl 0 45 )l Dl wlB )0 (530
SIS S 135 ladeSge bangs (pder Jlb lag e (20
SLo yordy (55 )0 95 9 s Baa Ly a8 5 & j00 Gukos

LT=3(d 5 T=2(C « TE1(b. T=0@ 0,55 yarky w3l b ol cpekie (61355, i oe pglas 1 S

Figure 6: Practical pictures of removal of methylene blue dye with polymer/nanoparticle adsorbent a) T=0, b) T=1, c) T=2 and d) T=3.
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Figure 7: Absorption graph of methylene blue dye before using the absorbent at T=0 and after using the absorbent in the first, second and third hour.
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