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Abstract

This comparative theoretical study investigates the structural, electronic,
and vibrational properties of isolated triatomic species in the gas phase:
difluorine monoxide (F-0), magnesium chloride (MgCl.), and zinc chloride
(ZnCl), using Density Functional Theory (DFT) calculations at the B3LYP
level. All calculations were performed using the Gaussian 09 (Revision
D.01) software package with the aug-cc-pVVTZ basis set for non-metallic
elements and the SDD basis set with effective core potential for metals. A
frequency scaling factor of 0.9679 was applied. The obtained results are
considered preliminary indicators for understanding the behavior of these
materials in the solid phase. The results showed the best agreement with
experimental data at the B3LYP level, with absolute percentage errors
ranging from 0.07-0.14% for bond lengths and 0.6-4.5% for fundamental
frequencies. The calculated HOMO-LUMO energy gaps ranged from 5.70 to
6.56 eV, classifying these compounds as wide-gap insulators. This study
confirms that correlating molecular calculations with macroscopic properties
is an effective tool for predicting material behavior and designing novel
functional compounds.
Keywords: density Functional Theory, Triatomic Compounds, Gas Phase,
Electronic Properties, Vibrational Spectroscopy, HOMO-LUMO Gap, F-0,
MgCl., ZnCl
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F.O -9.82 -3.26 | 6.56 | 3.28| 0.15| -6.54 6.52
2
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2
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s el LS auw il Lgianh oty Gpead) Lalaall Yiad Lsan Tdge lebens Laa oY)
Allall (1) g S sDballs g paall cliall o ol bikss Ll dasalia) sl
doglaag i Jile sl xa @850 €V Y4+ daiy MClL 5 €V Y.YA das FO 8
o F2O 1 daiipe Ao (@) Ll iSIY) jedsd cilaall 3 .aug sSIY) Llaud) opiil Ale
Laidiall Al Loty « g Sy Jol Aille AublEy (558 8yl JalaS 090 acdy Las €V 1.0
Ll Lol L Ajeall ladaill el () Aicaesl) dianda (Sx3 ZNCl 4.93 €V 1 Luws
Zn—Cl L)) &g pe 3oy Lo a5 ZnCl 0.175 V7' & dad ol Jausé (S)
(1) Sbasl sgal) aady 35850 Luiel) & askill aubliy (glma¥) Judaill 8 8ageasal
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e ) e eV ot ) Qeatl F20 8 dilladl) died Sagis eVl auen 8 Ll
Shadl) Jelill A GlalailS cydzall 03 iy segind) 13 6 iy pSY1 by S
S oAl cliall Jelall @oludly gorll sude 8a aady cdindll Jul LG Ly
LAayially daplall Clzadal)

Aaadatl) 3V LAl 3.4,
@lsD S cAadgiall dnball (ailiadlly dogeaall el Chdgall (g oagial) sl da
SeS Jie pe Adlal) Ag S sDLall; 8V 0.V e 1% ) Aealgll G SSIY) sadll
adl i 4 MGCL 5 Fo0 (oS)he it aeyy Les o Bile bl daslias aifiye
dphall 5laY) Jlaw i, (Burriel & Santamaria, 2018) ¢l3¥1 ddle aljlall duie¥),
Wy (Al daziie 4508 lisigts ZNCl 5 MGCly & dadiiall A3l colasjill Jasi 5
& pula dale g5 Oy e I Chlae ye Sl @hall duagill JdE 8 aals
S sl o LS LA Ale g SNl sanatial) A8l Audasl Lha Ale dge aveas
g Nl JlshY %0 e By laaill % pe i Gbail cdaasally Ll aill Gy
ddanal) Cuylail) e alaie¥) iy bae ¢ ) asena 7350 dlle dlaias dangiall 228 miay
Curtarolo et al., 2013).) &exiiall dgall ilay LYY Jalyall 3 22

b il ganay (S (Ggimall il andi3.5.
ol Slegans o BLYP (s5ine of duluall cililaeYl (pn dangial) d3jlaal) gl
Gl jall Enleall ZalSlly dpdall &8l o Ju1 )l sisy aug—cc—pVTZ (fie dasall
34> zo SDD e gans aladiul aady  Agiaa 5:US g SSIYI L)Y mllay o cdlall e
daidiall claasilly as N skl Cimy cpuentd ANy dac ) A Ty Jladll
MgCly. 5 ZnCl, Alls 8 calll Lgisss ) ym Lan ¢Jlad IS danil] 50D dallen s
Cluagilly 4alal3.2.4

SLSHall B3LYP/aug—cc—pVTZ (s die dald cdagal dnluaall Zagiall cadl.)
g iS5 Aplzaly dgaill pailaddl dlle 455 5US (il BLYP/SDD 5 dpkadl)
Y. sadinall Loxa el bl e %) slais Y il Siale

yay



&

Print -ISSN 2306-5249

( ” s "
J O B S )I qﬂuy‘ ?JM‘ M%A Online-ISSN 2791-3279
~ Journal of BasiCc Sclence — ases gul sl

LAYV EEA/ AT YN

Qﬁ?ﬁ

\

_/

LSl Crial Laa BV 0T g8V 0.V dyguanall A KTy A8lall fgad ol ¥
Blall Ddse 4uSay aadiy (old pe dldine Aadlad b Bendll dauly JlsaS dusg
Y. daitie) duig i<y

Aadal Tacly Mane il SlanglS 3 (Cm! Y0 4>) Aariiall AlpaY) gl Jua.y
b il F>0 1 4dlal) g 51 co i Loty A8 lajlshal 3 Jally Ljlall (ailiadl)
¢.hand) el LY cdle Ll

e aluall B3LYP/aug—cc—pVTZ 5 il B3LYP/SDD alacy) slaicly agi.
Gl laeY) Gpe 33V ae cdlgal) sl dngulal) luhall B culd JsSsg S A3l
odada g Ay JS1 dsalial) cilaa ) st Jalse

(Periodic DFT) sl daleall Allal) cillin gad dbiiosal) Gila¥) g Audyll - .0
b ap) Aial) alil) 3lSlae ehaly odoysal) 3Uatll lgads Lisall Clgndll 43lad)
AfFaYly g S Gailadl) e iludall ol 28K Il 5k dubag c gl
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