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Abdulkareem H. Assafl’*, Emad A. M. Salihz, Ahmed S. Obaid®

! Department of Desert Geology, Center of Desert Studies, University of Anbar, Anbar, Iraq.

*> Department of Geology, College of Science, University of Anbar, Anbar, Irag.

® Department of Physics, College of Science, University of Anbar, Anbar, Iraq.

Platinum nanoparticles, in their liquid phase, prepared by exposure to cold plasma within a locally manufactured system, were
used to purify water from its organic represented in the phenol and inorganic Represented in the lead pollutants by adsorption
method. The study found that there is efficiency, effectiveness, and promise for the used nanoparticles, with purification from
the organic substance of phenol by 95% during the first 10 min, which decreases to a level of 94.64% after a time of 60 min. The
purification from the inorganic substance (lead) was approximately 90.8% as well. During the first 10 min, which decreases to a
level of 89.67% after 60 min, and the study also proved that the purification rates decrease slightly only with increasing
temperatures, as the purification from the organic matter (phenol) was approximately 95% at a temperature of 20°C, which
decreases to the level of 94.56% when the temperature rises to 50°C, where the purification of the inorganic substance (lead)
was approximately 90% at a temperature of 20°C, which decreases to a level of 64.99% when the temperature rises to 50°C.
This confirms the effectiveness of platinum nanoparticles prepared with cold plasma for treating organic and inorganic

pollutants dissolved in their aqueous solutions.

platinum, nanoparticles, cold plasma, pollutants, thermodynamic functions.

Gliske (o dagad Loy oauall Capall sl (8 50l axdy (A Gilelially aibadd) 23es 82b) 43 sy (sdlly S saill (8 o ladl)
e (ag 3hall (G vl Gpuall @IS Gl ol (2018 (WHO) Glaall Jull sl 5aL3 (535 e 8ylad dugime Yy diguac
L bl sl allall (gginall e 8 Al Casladdl aals (2003 Abdul Qadir) alled dalles (535 SVl ol 4ie Zujal) Gl
) e e 170 Jsn ais comN) ans e 5y dpnalall lsall Sl aal oLl A5 slally (5l (einll € a0 G i
o T € G dlia 06K o) e 18 (2016 (05 a)s Adeleye) o) DL didls Bisie slaall (e L %3 e Jal (S
Capeall olaas 3l cliglall jladls aal (s . (2022 (Mohsen) (Al 5y lalaain Lgaligle (e lgadas DA (o clldy slaall yusm sale
*Corresponding author
cds.kareem.assaf@uoanbar.edu.iq

https://doi.org/10.36531/ijds.2023.138755.1028
Received 3 March 2023; Received in revised form 19 March 2023; Accepted 19 March 2023




Assaf et al. 2023

Gigin e 058 o oS ) (2013 (0558)5 Krastanov) el WKl aal e dsidll ey (535 Dipcanl) dsall & aal
e Sl el pe 4l tie A juse SlSpe 7k e 050 O S LS Lisadll milball iy (8 s (531 I8N Gy pally cillalas
Madhav) L@l j.alially Aficially Zoscac D) slsall a5 Liad gaall Ciyeall sl dulde dse ling (2021 ¢0y5)3)5 Ramos) i)

idle cleyns alally olgsally Gl alu wl cuil Cus daall o e il 4l @illy palayl) JBal due e (2019 055305
Wang) 4ie dmidiall gall ue JULY) @l€sla 8 chas dllin 05K Guny JULY) e g ¢ L) WA (il Gy B Sle jas
(2009 <9535

dlaally (2013 «pgaly Sher) zlex) = 334 (2015 gg)aly Zagklis) Jliall madpll Jie @yl sae aladin) &8 clisld) oda Ay
Pradeep) iscall dlailly (2013 «(ysals Hussain 202155305 Said) deaiial) 50u8Y) cililees (2019 55305 Gulec) Jseal
Sl g Lajul dal Wha 150 0ld (9AY) GIORIL J5eY) cldes djlia iz (2013 «ipals Dotto) 315a¥ls (2015 sl
. (2018 35,3y Zazycki) iaidiall dalKilly dallal) 5oLy Juriall

«O)als Assafl) anall &)lae dugilll olsall Lows 5l Zoadacd) daliodl o laa Adle ddled L sl saleS Ll dgall alaasiul ¢
e e A Wil e 3L LDl diylay Syumnally Lgilill Dl lesen o8 Bl 82l gl afgall fyLal) Jadl (e -(2019
Aggae ) o) Ayganll elgas (gl iyl slaas Zolal) Z5 bl Slall) Biaall slgall slas Allal) Alladlly &) Lgatls

dag Bl Slayy @l pabaally sl Gl e lisld) 485 3 gl Gl sale 538 lad) ) Auball cda o W ol

Ui gall jucans
Uit il Jicill (ggumall Caglall jmas .1
T Lpens A8 ) %99 asslis Asis a 1.0 Osr Jsndl) dilial 3 Gam il s2le e 7l pale 1000 385 aslil) Jolaall yas
axall Jasl 5 83y 15 saal 5aled) ligd cpal sdn Bypear Cinyy @lin) o JAI eladl e il Gl i) Ciaaly 4l Cinals 31 1.0
L7l aade 100 ) Jslaall Casias o3 b (pag Jsbaall o dadlad) aad i) slalls
Lyiide pala)ll Jidiall (gpae D Eisll) joians .2
& (1956 Harvey) sl alstaes clie '™ i1 aile 1000 3853 e Jsemnd) da¥ Gosthadd) Galeayll (shs slag ool Al dladials
L ke 10 385 ) akass

w.= (Con./1000) X (m.w.c./m.w.ele.) X (L)

1000
1ol 3)
(#2) coshh =w.
<l = Con.

GOl Sl Gyl =m.w. c.
il Gl Gygl=m.w. ele.
Cslladll aasli=V
Lol plal 7 510 aale 10 5855 (HyPtCls.6H,0) dlall (idl) 23l 5ale (it ey clldy dugilill D) Cilageen jumns .3
15 saady (L) adgs JaY) Gyl 1agd Larats Llas Croaa dagliie Gaca Loy s 1S 5 Adle 43l jaims alaiial 503 csa)ldl
el 40-35 (ol alaal b Ll (DL Clesen e Jseaall 22

R qulas
tolial (e WSy aleayll anag 7l aile 100 3855 slally 43al) Adguill salal) dallea
Ciuag Speanall dillaall 3l5eY) Slaylishyl o Jsaandl asrly Gl Jslaall (8 Galeayll aealy Adsull salall 5eY) cililee cual
e e 4.0 zisas IS ) Chaaly Ja20 Ao Faeas S G z3ses UK Dl DL il o duglall dug il a3l e Je 4.0

17 Iraq J Desert Studies * 2023 + Vol.13 «Iss.1



Assaf et al. 2023
oo 3B e ples (b G ASAL Aseaal) Sl ciley (sl e 1 aale 0 5 U ahakel 00 S5 Sanall Jladl
el z3lal) cliady AV 5h anlsll 3l canal (@l 10 sy 228y 6010 jaisall 2l (o dilide Lty @l 2255 ((25°C) B
L3 10 s2als a8 5,50 6000 S0 3l lea ddauly
casall Bulaall nie e Y] 55 e o5 Lkl (398 — Aball AatY) Gillae Slea ddaulsy Adsudll dllaall dealiaial) Cads
(1) J<ay

0.9 -+
0.8 -
0.7 4

y = 0.008x + 0.0023
R?=0.9984

0.6 -

Laliay)

0.5 A

dua
1

0.4

(a.u)

0.3 4
0.2 4
0.1 -

0 T T T T T 1
0 20 40 60 80 100 120

(pile) 380

Ligliia juShal jiagili 270 asall Johal) B csef Jsidll Jullaal i) Splaal) faia .1 S5
* Standard calibration curve for phenol solutions prepared at wavelength 270 nm for varying concentrations to determine the
equilibrium concentrations.
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* The concentration of phenol after treating it with platinum nanoparticles prepared by the cold plasma method as a function of

time, at a temperature of 25 °C, where the best time was at the first 10 min.
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*Removal ratio and equilibrium concentration of phenol at an initial concentration of 100 mg.L™! as a function of time.
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*Phenol concentrations after treatment with platinum nanoparticles prepared by the cold plasma method by changing the

temperature, and we notice that at lower temperatures the removal rates are better.
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* Removal ratio and equilibrium concentration of the pollutant (phenol) at an initial concentration of 100 mg.L'l as a function of
temperature.
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*Removal ratio and equilibrium concentration of the pollutant (Iead) at an initial concentration of 10 mg. L™' as a function of
time.
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* Thermodynamic values of phenol adsorption process on the surface of platinum nanoparticles.
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* Linear relationship of the (Vant-Hoff) equation for phenol adsorption by platinum nanoparticles.
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* Thermodynamic function values for lead adsorption process on the surface of platinum nanoparticles.
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* Linear relationship of the (Vant-Hoff) equation for adsorption of lead by platinum nanoparticles.
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