Journal of Advances in Physical Chemistry #jZ4b 2233 /8, 2022, 11(4), 209-213 Hans Y
Published Online November 2022 in Hans. http://www.hanspub.org/journal/japc
https://doi.org/10.12677/japc.2022.114023

~

—RFE S P EME A ERL S

THEPR

gwm, TEE
T KBS T 2, VIO T

ks HiA: 20224F9413H; FHAHEM: 20224F11A16H; KA H: 20224811 423H

H E

IR T — 2B A &P WAL S W 0 T 5. RBREENETHETETE, B
RRERGSETEL, MTHERETHAINTRIEMT, RAXRESETENEA RS
Ve TEERER B TS,

XA

FHENEA ST, BT, &, B

Computational Study on a New Class of
Silicon-Based Compounds Containing
Planar Tetra-Coordination

Tianhao Miao, Jinjin Ding"

College of Chemistry and Chemical Engineering, Nantong University, Nantong Jiangsu

Received: Sep. 13‘h, 2022; accepted: Nov. 16th, 2022; published: Nov. 23rd, 2022

Abstract

A new class of planar tetra-coordinate molecular structure and properties of silicon compounds
were studied. High precision of calculation method of quantum chemistry and density functional
theory combined with moderate base groups is selected to calculate the electrostatic potential and
the frontier molecular orbital analysis results. The results show that this kind of containing planar
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tetra-coordinate molecules of silicon compounds has the stable electronic and geometric struc-
tures.
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1. 5|15

WS R TR PR BB LR —, M GRERE P IR E RSB EoCER, TR S Ry
PRAPR L k). LPE 1874 4F, van'tHoff Biig 7 Ak i DU T A A BURS AR, IX — A5 ARAR PRl A 145252 3
Wedn %o tC, JERHEEY R TRE, Wt ttSi. 1970 4, Hoffmann 25K H L5, %11 B bt
SFRAT N, R TRRES ptC WAL, JERERRZ 15 ptC 5 AL &R I, AT
b KR GV VT g B e s A, SR TSP T P A ek A 9 A — L2 PR [1]-[ 7]

C 1 Si A& Rl ITE, (05 ~F 1 VU BC AL BAH B, AT DY ECA R B AN 2 . 75 1979 4F, Wirthwein
SEXFE ptC A ptSi (7> F3EAT 1 BRI /0, ABATTR I ptC A ptSi ANfE, E ptSi 4 F s SR T
MG o B, HACKRGSFHOEN o 8, B R AR o BT 40 o T2 ME A sk E 1
SFHPURCALZ544 . #2000 4F, Boldyrev 55 ¢ ¥R T 1ESL S EI & ptSi 1 SiAlL 5 SiAl, F15%,
A BB TR P A 17 5 16 M EL H P T DY EC A RS RS T A T . T #) 2012 4, Alexandrova
SR HOREIX S A R 1) TUART 2385460 1R RS R ML B A A 3 S AR PR 5 B P R e, 05 B IR s T LA P DR 52
Pl T 2H-FHAR, FRAARATER 7407408 14 5 18 IR FIH%. 2014 4F, Scheschkewitz 55 A
I 1,3- ZRERE-2- 50 AT BN A P 45 K bR Ak, X AR T AR LI = IR T L REAEAE I ptSi 4y
TE . N, B RENERIRR, Xu SRk 7 —RAE ptSi 51, mE T 2018 4, FB—HIE
ptSi (RS JBBC A 73 12T H Ebner 555256 & i ——Hitk 4 i ALAERR 25([8] [9] [10] [11].

2RISR R, 4 EARB R ptSi 1 SiCy, FEFI T LLASN 16n 13 B & Fa e . (Hi
B 120 LTI RAR S F CioHeSi ARE IR RRFRE ISP T LT R G A H il . An2, EE&H lon
ML BB G LigCroHgSi, 1EWIE] 1(a) i A2 1 o 7 LisCiHeSi H, AN 1B A7 3 — AT
U FE IR — U, AT T — KA E 1(b)~(e) i BE 1, BAN TR AR F S
l6n BT 1) ptSi “FHILFEIA M, FHdd IR HAT TR, AT I {EER N, X5 D
Si-Y-XXXX [ 4, Hip X RERUA TR RAE, Y ST o BrE. ERFERNE,
Si-16-5555 (/4 1(b)) &5t Schleyer HIBA$EH, 2 J5EH Szieberth 25 AWFFL. ATA 7 [~V A0 dn <]
1HFTRH P ke L. SHFHE ae 10T, P =100%it %R — 53R KPR

1 X R ptSi 0 T i AN IR R 16m B 368, X SR 5145451 Huckel 4n + 2 #i
MIA—8, WHEERE, RZECHE PGS n 7 (R 18n BT ptSi 2 F 4588 v DURRET- i LT IR,
T K 22 0wy 1E HLAeT RS 147 FL (1) ptSi 0T R ICF D LT AR

DA P Se R ORI AR T AT ptSi Z5M49 10 T A, (H2 H RTXT ptSi A2 3 A e I B A R
ANWFFE, A DL T3 R, 1638 114 1(0) B ptSi 20 7 HET T iS5 K 234 [12]-[19].
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Figure 1. Structures of ptSi molecules
1. ptSi T

2. FEME(REEMRGE

A SR A R T AE [ 20100 F T U BCAL CeHgN,SI 7 T iEAT THEEE FE o i TR A AT LA T THSAR R
BB INE . RVRER . 2 FHUE . SR AT S SRR AR 2Ot AT .
SR DATNBT TR R N RER, SRS TS .

FEERTHSNE KA, 1& B TH SRR R B TS ST R R R I B AR A A SOR IR % B3LYP
Jiik, 6-31g FE4L, Xf CeHgN,Si 7> THEIT A HIALAL . i B3 0BT UARTZRBIE 7B FIF GaussView Al
KL T > T HUEM > TR B I AT AL .

3. HR5ITIR
AR SRR A L(b) A FHEAT SR SRS S0, 36074540 I 1(b).
31 SFHIBEBHN

Fr R IALE AT I AR EAE ) 3. 43 T80 SRR DA R 43 iR ) T A ke AR . (&R
HAET, S PROAFESBEEAARMBGRR, SHEBEIUERA6 < B < &5 < 80 < §
EIIT G . CoHgN,SI 2 TR FE 34 L] 2,

\
N

Figure 2. Molecular electrostatic potential
distribution of CgHgN,Si
[ 2. CgHgN,Si I FEREB B
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2 ATLVE 7 7 IR B A G i e R, XU AT SR M R BN, EAE ST
BRI A AR X3

3.2. IS FHUEDH

B A 2 FHUIE(HOMO)FIEAR 5 A 7 T HUIE(LUMO) & 2 54y T WHIm B I EE 5 FHiE. X
PINIE PO & 7 T IR TAR R AR, e TS RELENMH M. HOMO 5 LUMO REtk
78 R/INBERE BT N AR PGE M S PUERRIT R 7T, FTUA— e FERE L RRE R o TS 5 IR N RE
JIMIIRSS . REARZERRR, I A B R AEBRIE, TR TR E . RIS N EILE 1 RE
BRI T o O R R .

BATEH B3LYP J5iEH1 6-31g JE41 KAl CoHgN,SI I i B2l 3 Frosrdt T gt 5
BN FHTZ 7 T HLIERE G LA

Figure 3. Frontier molecular orbitals of optimized CgHgN,Si
3. it /aH CgHgN,SI BIRTZL 5> THIEE

5 1R CoHgNuSi 4873 B3LYP J7i: 15 6-311g ZL4M 94L& Tt M J5 49500 0 T Bt AT
B N LR IRHRTT D %0 TIOMTA U AL 2 454 ev, KT 2ev, WMUTZS FASRAES T
W TERGE, BA RIS TRE .

Table 1. Frontier molecular orbital energy of optimized CgHgN,Si
= 1. CgHgN,Si P FI KGRI 5 FHUIBRESE

[ F b ek (ev)
HOMO ~4.75
LUMO -0.21

4, gEip

AWRSCR B RS N # iz PR B T Sk, S5l i a, uf— P i DY RSz fek o3
TRAT T — RV ARSI T CaHgN,Si 70 T HIE A Y, B 3 DL BT 2R 7> T . @ ad it
BARNE RS, B TR E S AT R, XU ARG KL, AN, B
SR TR R IR AT A DR, E— 2D, Sl O S VBRI K i, W AR % TR 2
PUBREEZ KT 2 ev, WHIZD TASKES TAHRTIRE, AAREFND TREE. ATIHEZEMAET
AT SETTVEE T T DU BCAERE 77 (R 3 R R B BT IR, 45 T ORI G SR SR AT FT 70 M A R P o
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