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Fot P E ) Fe-C @55 Fe-C @A K. HBEKEK 0. 0027 nm, HFEBHOR W « LLH
5] Fe-C 29K 0. 18 N/om SRIBSHSEE vk 22 cm ' B RY Fe-C 8B H i F1E) Fe-C B3 .
M C-0 @ FHE C-0 RAMBICHS HITEM M o HEENTIK 0L IN/mF 12em LB
#LL CO 4 Fohig C-ORFH . HEFHWS . BRERMENY B IFHNEWE —4FPHITHE
BEFREME. TLANESHESMA . ITAREL T TP C-0 @I CO PR B EH
BEEAKEBESTTPF.CHN -~ RBOBRINBT Fe-CR.THIHT C-OR. HIf T8
KR c-oBHBIEE HARE,RICHEN Fe-C BAMELLBKKAE. HATH R R ER.
AT EEECITRYA T HRE Fo B T A REE S THREH#HTTIHR. B
T 5z —HA%E k. liad ¥ Fe(CO)s 4+ FRBIWHA 247, W% L BREL TS A
HENBE.HTMPEB—EFTRNER.

1 WHESER

KB EE el s TR 8 5 B8 EHMO B T2t 5 . F FORTRAN iF & &
486DX /60 ##L L #E7T. C 1 O By EHMO S HR B X #k[ 4], Fe ) EHMO S-31 Kt B SCHR 5.
Fe(CO): &Y JL{A* By H & ik(6].CO 814 % 0. 1128 nm, Fe(CO); 1 CO 4+ FHIRFE £/ it
BHERMBHEE L RESME UFITR L, R2HET Fe(CO); # CO 4 TH o, K
EanFl Mulliken 7@ M8 3 B TFHRET LA BEM 2(A) HBEBEH ¢..

2 EBR5iR

Bk Ea NI U AR RBOEBNROUERCL LB KRR A-BRIEB, ¥ LeS5+
H oo FRERNR AT, AT B X R La=1.7364+0. 35108 1 Za=1. 1342+0. 0031 ».#H

Wi E B, 1998-05-25. i kERcHs A B 1998-07-17,
» EHEEE A
H—EE MR- 0GP BINE R FA-ETIEE.
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X R oAl K 0. 0980 F1 0. 9959,

B EEILSYS CONFH L. 2 70 vili
Table 1 Values of Exp/eV, &/{N/cm) and v/em~"' of Titled Compound and CO Molecule

Fe-C c-o

bonds CO
axal planar axial planafs
& 3. 7365 2. 9068 7. 4527 7. 4046 B. 1603
£ 3.0% 3037 15.83 15.73 14,0
¥ 325 347 2006 1994

¥ BHELEHE CORFHRIEORBEE Ea/Mu
Table 2 Values of Eup eV, and M.s of Title Compound and CO Molecule

Fe-C co

bunds cO
exial planar axial planar

: 1.7981/70. 4320 1.9247/0, 4452 B, 2007/0. 7994 5. 1843:0. 7683 5.3179/0. 7393
a4 oplul 1. 1137,0. 2419 1. 0B54/D. 1969

- 0. 9374/90. 2356 0. 9821 /0. 2636 2.2520/0.6114 2,2202/0. 5987 2.8424,0. 7436
d- gt 0. 7774/0. 1835 D- 8373/0. 2206

tataf* 2, 7365/0. 6678 2. 9058/0. 7108 7. 452771, 3708 7. 40456/, 3570 8. 16037}, 4829
L . 1. 8911/0D. 4254 1. 9227,0.4175

a; Values have already included values of bond d-p Tespectively.

%3 RS PS oS FPEFRHEHNSEH
Table 3  Atomic Charge n{A) and Atomic Net Charge g. of Titled Compound andd CO

Fe{CO)s cu
Fe Clax) Ciphd Oian) OLpl C [s]

7} 3, 5221 1. 5504 1. 5190 2. 9164 2.9121 2.2902 2.9709

T 2, 60R5 1. 2472 1. 2855 2. 57 2. 5897 0. B754 2. 3810

total b. 1286 2.7972 2. 8054 5. 4939 5. 5018 3. 1656 5. 3518

A D. 2460 q.1111 0.1022 —i. 1532 —~0. 1561 0.9340 —0.934q

2.1 FeCHl

HHERRH. OF—HHY ~RE. ST BOHBEN 1. 1212V. B ~ BREHN .

2.8424eV, Fe(CO): . fH4MEHIE 4 C-O [FY = ALY 2. 4060 eV =" SREEN —0. 1540 eV 3B
B r BEER 2.2520ev. SEEMBRECOEE .

Fe TR A o0 A MM EARSHATFRE LB G FEIHHIRE , —f Fe
MEBEFRHRM,. —R0FKFHBRREFH.ERESES TP . EO R FABWNBMET (AL
# €O (5. 3519)E £ (H O gy RAEAD  E T O B FH2 8 FI ALY B T8 % CO
0. T TR Tt C FTER MM T4 95 O Al Fe B LRI Moo kKM, B —FH.
Fe TR THZ0 M T IUTB A E BE. 7 EL 8 F O 8 Atk Kk . Fe B8 TilaT C i
O ATFIRH T C-0 FITRE B L,
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Fe it Fih CH#m O, BRI B . AR FHENEEEMm LAEFR LA -5, K
O FTFHIBRE FH . Fe-CREBE. ATHXMERARFEN - EITAHLIE Fe-C R BN H T
(B Mo OREME L RIS, 8 Fe-CHEM Mec T B 5 FRF TS 3. MFE2
MERAFEE . Fe FFRTFTHEBRURT ~ .0 A TFEESTTHS. HBaFiEs)
B A Y-S5 T E Y Fe-C IE /T Me cfZ B B8 o FULERY(0. 0133) bk » B /Y (0. 0300) /) {H
0 BB Y r AE B BE B . 5T o SREER/N(0. 1256eVIAY IR v S REAY (0. 044TeVI K,

2.2 COof

W b3 Fe(COYs Ry C 1 O BT 4EE C.O HAREYIHE T M 2R K Co iy C §
0. HNKR2FHHEE.FRIFIBXEXHEN . XRETF Fe FTHTH XM, MK
BT #h#E, Fe-C BRI AY L V- TAY T . 0 C-O 8800 R $F-45 5z . &l =] & L -1 4958 . S 1A g C-0
95 S AT Fe-C SEH 3K, B Fe-C 85 . Fe TR THB BB EM.ATH C-0 @iy#H
BHEBEESHIME. SHEMNMFYS. 58 2 PryiiErE¥ —5.,

Fe(CO)s F C-ORMEAEHRE . RE -YELL COPMEFHREN. B ~ REFAER Y
W (Il e C-O R » R 0. 6546, R m- RN —0. 0522. M) » /B H 0. 6114,
T C-O B AR » F/EHR 0.5987 . T CO - FH~ HEH O.7436)  HMENHERER Y
Br. AT = S LA B (ATE e WRES cogy -+ EBEER.

FA1E Fe(CO) PH C-ORBK r=0. 1145 nm ¥ CO  FHITTHHE .FFBRERFG/EHE
eV B o 42,0. 7329 §1 5. 2323, 7 48,0, 7244 1 2. 7584, B #1,1. 4573 #1 7. 9917, (C £
O FIES B R ni A8 N 3. 1767 §1 5. 3666) . H: » AT HBF B M EBEEH Fe(CO) . iy
KOHEHEHESMEMEBEELL Fe(CO) FAHB A XM B —NEEHRAE Fe(CO): RC-OBTK T
BHIF CcogMM—RE . CoRERAFHE I LEAR CORYERLZ —.

£ ¥ T &
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STUDY ON THE PROPERTIES OF CHEMICAL BONDS OF
IRON PENTACARBONYL

HU Zong-Qiu QIN Zi-Bin®  YANG Shui-lin
{ Deprrimaent of Chenastry , fHuber Nermal T arersdy . Humgshe 435002 )
(' Pepartment uf hemustry, Wuhan Dumersdy, Watan 430072

We have found from experimental data that. in the iron pentacarbonyl molecule. the length of
Fe-C bond in axial is shorter than that in planar, but the bond is weaker; the bond distances of C-0O of
both planar and axial are equal, while the bond gtrengths are different. This is against the traditional
view of “the shorter the bond is, the stronger the bond will be™. We have got through caleulation and
research, that the main cause of such difference is that the effects of the backdonor of Fe atom’s elec-
trons to C-0 bonds in axial and planar are different. The shorter the Fe-C bond is, the more effective
the backdonor {ar transfer) of electrons is. So that the population between Fe and C in axial are less
than those in planar, so the bond is weaker, and the C-0 bonds have gained more backdonor electrons

than those in planar, thus the bond is stronger.

Keywords iron pentacarbonyl property of chemical bond bond energy Eaa
srength of bond
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