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Murata H., Kawai K,

J.Chem. Phys, 1957,27, 12,605

Normal frequencies of octahedral
M(XY)6 molecules. A
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Heats of combustion and formation of
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/13 B59. ' Pasioxenue  rekcakapGonuaa MoaHOAeHa,
erguson I F, Ainscough J. B, Morse D,
"MilTer "ATW."Decomposition ~of “molybdérium hexacar-
lzonyl.)«Naure» (Engl.), 1964, 202, Ne 4939, 1327—1328
aur.. ‘
HcceaenoBaHo pasnoxente Mo (CO)s (I) B mpucytctsin
H, npu uarpesanmu. TpyGka® 13 ¢ NHPEKC HamoJHs-
sacb cMechio 1 1 Hy, oGpasylomeiics npu nponyckanun
Toka Hy ¢ nap. aapn. 0,15 sa pr. cr. nag I npu 20°% oG-
luee ° napnenie cmeci cocrapasno 0,30—0,35 sy prT. cT.
TToxasano; "yto npu 300° . npoucxomuT ' pasnoxenue I .1
nosiBNeHHe OCajKa MeTauHy. BilJa, CKOPOCTb 06pa3oBanis
Kotoporo cocrasasiet 50 szfuac. Pentrenorpaduuecku ycra-
HOBJICHO, HTO NPOAYKTH! pasnoxeHHst I — nedopmuposai-
HBle rpaHeueHTp. KyO. ¢aspi ¢ pasmepom sueiikn 4,15—
4,18 A, noutn ne oranvaiomuecs ot y-MooN. ITo xm. .co-
CTaBy — 3TO DpsAJ OKCHKAapOmaos MomuGmeHa. Taxk, naiiie-
10, uTO MoJ. orHouwenie Mo:C:0O B 2 HcCneROBAHHBIX
0oGpasuax _cocrasaser 1,0:0,34:0,31 (daza . passepoa

1964



- |

|
aueiikir 4,181 A) u 1,0:0,28: 0,46 (pasa ¢ pasmepoM sueii-
ki 4,169 A). ITo MHeH:il0 aBTOpPOB, NOJNY4EHHBIC oKcHKapGH-
bl MOMHGJEHA HHTEPeCHb! TeM, 4TO, MO-BHIHMOMY, 1130-
cTpyKTypHbl Mo,N, oGaanatouemy CBEpXMPOBONHHKOBBIMH
CBOJICTBAMH, a TakxKe TeM, UTO HX H3yueHHe Gyzer cnocoO-
CTBOBATL  BLISICHEHHIO CBOJiCTB MOHOKapGHAOB ypaHa i
TIYTOHHSL Kak BO3MOJKHOTO ‘TOpIOYero Ans siAepHBLIX peak-
TOPOB. ) P. ‘lllenokon
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3150 DECOMPOSITION OF MOLYBDENUM HEXA-
BONYL. I F. Ferguson (United Kingdom Atomic
Energy Authority, Springfields, Lancs, Eng.), J. B, Ains-

+ coigh, D. Morse, anc_i A‘... w: I_ml_ler. Nature, 202: 1327-8

"(June 27, 1964).

Hydrogen at a pressure of 0.15 torr was passed over
molybdenum hexacarbonyl at 20°C to give a total pressure
of 0.30 to 0.35 torr. The gas stream was led into a Pyrex
tube maintained at 300°C where the hexacarbonyl decom-
posed to giv2 an apparently metallic deposit. X-ray powder-
diffraction analysis showed that the product consisted of a
single, strained, fcc phase with a cube cell edge between
4,15 and 4.18 fx. which was indistinguishable from v-Mo,N.
Chemical analyses were made absorptiometrically for
molybdenum, for carbon by combustion, and for nitrogen,
oxygen, and hydrogen by micro vacuum fusion. It is shown
that molybdenum hexacarbonyl may be pyrolyzed to give
a range of oxycarbides. (C.E.S.) o
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Thermal stability of molybdenum hexacarbonyl. ' k. M. Fed- __

neva and I. V. Kryukova. Zk. Neorg. Khim. 11(2),256-9"
“(1966)(Russ). The thermal stability of Mo(CO)s (I) in org.:
solvents depends on the nature of these. us~in’ Bu,O, the;
decompn. of I occurred at the b.p. (140-1°) of this solvent, while

in diglyme or mesitylene, the decompn. began after many hrs. of |

boiling. The influence of the nature of the atm. (air or dry N)

- and of the container (steel, quartz, or Pt) on the thermal stabil-:

¢ ity and on the character of the decompn. of I in the absence of :
solvent was considered. The development of CO.was vigorous:

from the m.p. up to 250°, and continued slowly up to 670°,

where the decompn. of I into CO and metallic Mo was complete. ;

et .With the aid of the heating curves the m.p. (147-9°) and._the !’
- b.p. (biss =_155°).of Lwere confirmed.... A. Giacalone

Cp1966-6410
[P94Sde T
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) 19 BIQ ‘Tepmuqecxau ycTouqunoc-rb rexcaxapﬁouunal
.moanbaena, Peanesa E. M, Kpiokosa M. B. OK. ————
— . ;leoprat. XuMum», 1900, TT Ne™ 277 200—209 |
;. HMayueno nosenenne rexkcaxap6omiza Mo (1) B momntep- ————
"MHY. YCJIOBHAX MeTOR0M Tepaorpa@ui, C MOMOUIBIO KPHBBIX |
. HArpEeBaHis MOATBEpKAeNbl T, I, i kum. 1. Briscieno paus- -
HHe aTMoc(epbl I MaTepialja cocyfa Ha TepMHY. YCTOHYH- |

— - ,Boctb L Hayuenne mpouecea BEISHH CO moxasajo, uro i——-_____
ﬁ 'mpH HarpeBaHin o 670° 1 mommocTbio pasnaraercs Ha Me-l
- ;ra.n.nuu Mo u CO. Pesionme aBTOPOB ; L

- : v g
i i
i ] .
IS | : -
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1967

Mo (ce), . e

v 9 B420. Hpeutndukauus xapGonuaos MoanbaeHa "
. _.___- 'so;b(paMa  MeTOJOM . PEHTreHOBCKOH  AH(PAKTOMETPHM. | _
Lo e S { ‘Hemoittin M. A K. neopran. xumi», 1967, 2
CNe 117993622939 S
MeTtoaaMmi peHTreHoncKoit  AH(PPaKTOMCTPHH  H3MCPeHH ! -
. __..:N pacCUNT4Hbl MEXINIOCKOCTIbIC DACCTOSMIIS [I5 Kapoonu-i __ .
‘aoB moJnGicha H poabdpama. Ilpomnmuuupobanet orpa-| -
. _._._.Wemnus BO BCCM HITEpBaje yrJos I yTOYHEHB napaMeTpH;
P . .pelieTkH 1as, KapGounaa, MomibAcHa 1 KapGoHHJIa BOJb-
: ; !ppama: Mo(CO)s, a 12,045, b 6,477, ¢ 11,449A; W(CO)g: __
ST TTTTTTTT TTTTa 11,935, b 6,405, ¢ 11,330A. Anrb‘b’?&ﬁ}ﬂ, -




11 B13. " TekcakapGouun moan6aena Mo(CO)s. Molyb-
.déne hexacarbonyle — Mo (CO)g. G. K. «Chim. et ind.—Gén.
chim.», 1968, 100, Ne 8, 1155—1157 (¢ppanu.)

‘OGaop._buba. 44 - : :

T
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1969

.

)

i

Zielinski, Florian W. (State Univ. of New York, Buffalo, N.Y.).i
1969, 131 pp. (En

105817m Chemical ax;_gfaalipg_x’gﬁgﬁans,_in metal carbonyls.——

g). Avail. Univ. Microfilms, Ann_Arbor,—

Mich., Order No. 69-20,5622. From Diss. Abstr. Int.

@322,

30(6), 2641.

B 1969,
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193lw Thermodynanuc study of molybdenum carbonyl .
aev, A. K.; Belozerskii, N. A.; Krichevskaya, O. D. (USSR)!
SRR ) T3 /17 " PnH Khim. 1970, No. d T61-6 (Russ). At 43-150°;
the temp. dependence of the vapor ressure of Mo(CQO)s is dc-
,.____B-—-——-scnbcd by the equation: log P = (3607.937/T)F II.QQ%Q. At—————
. 9 118-137.5°, p:u'tlal pressures in gaseous phase change according

vomeminms 1-w= 1O the equation: Mo(CO)s, log P = —(3497.2/T) + 10.9900;-
(Mo(CO)s)z, log P = —(4924.8/T) + 13.4381; and the change i m

> __the equil. const. of _(Mo(CO)g)z dissocn. into 2 Mo(CO)s, log——
! P K = —(2513.6/T) + M. Dokladal !
=L i -

/579'- a4

|
O /}%/ }?’/w -
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‘yeBcka sTOIT BTG, OO, TPHKIT, XitMHsi», DL,

- B 4////——”/ V4 (#o

1. 1B789.  Tepmomunamuyeckoe nccienosanue KapGOHHAA |

monuGpena. Baes A. K, benosepcexuit H. A, Kpu-:
m 2.

" MR, «Boimsi, wkoaay, 1970, 161—166

TeH3llMeTpH‘XCCKHM MeTonoM  C ‘HCI'IOJ'IBSOBAaHIle‘.\l MeM;j

‘GpaHnoro HyJIb-MaHOMeTpa H3Mepeno napi. mapa Mo-|
u nasa. CO 40—150 sn. IIpu-)

1{CO), npit T-pax 43—150 !
"BCACHO yp-nHe, BElpaxaioulee 3aBHCHMOCTb AaBi. mapa
{Mo(CO)s ot T-phi: 1g P (s#)=3607,93/T + 11,2939. Ha,
| OCHOBAHHH 3JKCNMEepHM. MAHHBIX BBIYHCIEHB! AHT ut AST°;
‘(3. e.) cy6aumanuu, pasuble, cooTB. 16,42+0,10 xxas/:
[so026 1 38,354+0,25 3.e. [Tokazano, 4TO B napax IpHCYT-!
'CTBYIOT MOHOMepHble H AHMepHHE MOJEKYJIbl H MOX AaBl.

.CO "Bo3moxHo obpa3osanite coennuentit Mo(CO),, npu n
Soabuue 6. : -_H3 pesome
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) [17B677. Onpenencie pacTBOPHMOCTH Kapﬁo{u_in‘a“r@:‘
-auGacna B OKHCH Yriaepoja npH BbICOKOM ‘nasiaennd. Kpu -
uepckasn O JI, Kpemucs B. JI, 3enuxnman JL A.,}
Eonotoba K H. «K. Npikt xunmii», 1070, 43, Ne 4,
877819 oo N
" TIpn onpenenenun p-pumoctit Mo(CO)e 3 CO npu nana.
‘ 100—280 ara n’'T-pe_0—30° noxasano, YTO cofepiKaHue Mna-|

mtl@mwwm{' pos Mo(CO)s B cxaToil CO yseanyiBacTcst ¢ poCTOM naB-___
{ J]

eHHsl. : Pesiome;
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Mo(c0)e b= 225 v

(a H j()

9 3 5689, Mukpokanopiumerpiyeckie Heeaenopamis.” Tep-

MHYECKOC PA3NOXKEeHHe H . i{ofHpoBaHHe KapOGOHHIOB MeTaj-
aos. Connor J. A;, Skinner H. A, Virmani Y.
Microcalorimetric studies. Thermal decompovs«mon and ;
iodination of metal can'bonyls,.-«J Chem. Soc. Fnraday.
Trans.», 1972, Part I, 68, Ne 9, 1764—1763 .(aur.)
Merozon ‘BBICOKOT-PHOIT manopmxenprm Kanvse namepe- %
Hbl SHTAJBLTHI TePMUY. Pasf. MP-IHH € mapaMu fona kap- !
-Gomnon’ Mo, Mn i ‘Cr. PaccunTansl CTau. TenoTh LGpa- |

pa’ |
sosanna Mo(CO)e, Mn;(CO)y, Cr(CO)s, Mn(CO)sBr

Mn (CO)sCTa . cTati. ™ITIVIOTE ANCCOMAAM. STHX H pfma".

|
,Lp hkapOOHHJIOB. Buqncne}m i34 'raéy.rmponaﬂbx SHEprHi !

. CBSI3H KapGOHMVI—TaJon] M MeTa/Nr—TaJoHA. - - Pesionme |

—

+3
A 1933 - ' &

1922




Mo(CO);, | .Slkwm%/ HAt. Lﬁi

'[/};zma/u'/ Y.
(A”?H wRev. Roum  Chem”
v '{9?3, 77, //3, %;t)—%o |
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/Zéﬁ] "~ "Barns, D. S, PILCHER, G.. Pn‘T/m D A,

. "SKINNER; H. ALY Tonu D Vm\m: Y —
» © (Univ, M'mchcstcr Dcpt Chcm. Man-
—m - -~ chester Ml3 9PL England) Thcrmo-r— s
- chemistry : ‘of “mglybdenum hexacarbonyl:
and mOdecnum triiodide. J.

__mon Metals 36 (1974). 177 R I N
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monnbpena.- Barnes D. S, Pilcher G, Pit-;
tam D. A, Skinner H. A, Todd D, -Virma-
. 5 ~ni Y. Thermochemistry of molybdenum' hexacarbonyl and
"molybdenum _triiodide. «J. Less—Common Metals», 1974 |
36, Ne 1—2, 177186 (amra.) : -y ’ ‘

R




Uamepena Tensiota cropains Mo(CO)s (1), cocraBupuas .
—505,7+0,9 kkana/mosab, OTcioa -Adst SHTaJbmHH 06paso-;
gaunst 1 (18.) ripn 298°K noayueno AH (o6p.) =—2368%
+1,0 Kkan/monb. VI3 KalOpHMeTpHY, H3MepeHHil — 1af
p-win pasnoxenns I (18.)—->Mo (18.)+6 CO (ras.) naitae-
o AH=77,89+0,35 kkaa/Moab, oTkyma.AH (o6p., I,
TB.) =—236,41'+0,43 kKana/monb. Ilonyuennbie — 3HayeHHS
AH (0Gp.) nyuwle coracyioTesi MCKAY co0Oif, uem JHT.
naunble. B kanopumerpe Kasbse B T-pHOM HHTepBa.ie
241—966° uamepena sutagbmust p-mmn 1 ¢ ras. Jo. Cp.
coctas mpofykTa Ol Molaze (IN). Ilas p-min I (B,
298) +1,38 J, (ras, 539)—I1 (tB., 539)+6 CO (ras., 539)
nonyueno AH=44,3+2 Kxan/moab. Jlns oGpasosanus IT

.
~

-

npu 539°K nonyueno AH=--454+2 kxan. IIpu nonyue-

nun, uto Il cocTont H3 MoJs (III) u Mol,, c ucrmosb3o-
patiem  ouenounoii ¢-aet AH . (o6p., 111)=AH (oGp..

MolJz) — 1,5 (1) Kkan/Moab ANs 3nTasbnuit 06pazoBaiis -

11l 1 MoJ, nonyweno —26,2%2 n —24,742,2 kkaa/MOb .
coots. Ipn nonywenin,“uro” I coctonr us Mo u T,

aast AH (oGp., 1) nonydeno —28,0 kxan/monb. B Kau-se

peKOMEeHAYeMOro npuusATo 3Hadenne AH  (o6p., lll)-.:{
=—27,0 kkan/MoAb. | o A. Tyseii

- e
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1778090 Thcrmocbcmxatrv of molybdenum hexac: xroo-nl &}DZfﬁ
.md molybdenum’ triiedide. Barnes, D. S Pileher.

Pit'.am, D..A.; Skinner, H. A; Todd, D.; \'imm.u. Y. chu
Chem., Univ. I\mmhestcr, Manchester, En; 'A) . Less=Co B
Metals 1974, 36(1/2), 177-86 (Enu). Tne heas of combustic
was detd. of \Io((.O)u in O by bomd calorimetr v. Independens
meastrements of wie meat of thermal accﬂ"mu‘ .I a0l MoCOi:
were also made with a "hot-zone” reaction cal mx*..&" cof novel
design,  Measurements are also reported of the heat of reaction
of Mo(CO)s with iodine vapor at high temperatures a\ s ing a
Calvet High Temperature mxcromlo imeter, from which ‘1\ hea

Ao farmation of molybdenum trmau‘e dide s caled,

at
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Mo(ed), S

| .
! £ :@ 13 B991. Macc-cneKTpoMeTpHYeCKoe HCCJejloBaHHe npo- ;
?/(}/ w 1ecca TEPMHYECKOT0 Pa3JjioxKeHHs rekcakapOOHHJIOB MOAHO- =~
UV W 6 neHa M Boabdpamg. [1aTOKH I A I, Caranosuub.B.
? R. ¢u3. xumuu», 1976, 50, Ne 3, 630—634 g T
Hsyuen cocras_ra3oBoii (a3sl npit TmupoJiise B HHTEp- |
pane 20—TZ200° TeKcakapGOHHJIOB, MoalnGaeHa H Boabdpa-

R a7 Ma H ero BJHSHHC Ha cOJAepxaHHe YrJaepoaa M KHCJIOpOAa
CL%‘MCl//g’ B ocaxzeHHOM MeTasse. ITokasaHo, uTO BBICOKOE cOnep-
JaHue yrJepoia M KHCJOPOAA B KapGOHHABHEIX OCafKax
npi T-pax <400° 06YCNOBJIEHO HENOJHOI necopOuneit npo-
MEXYT. NPOAYKTOB MHPOJH3a C MNOBEPXHOCTH NOMJOKKH.
IIpi Gonee BLICOKHX T-PaX KOHI-Hsi Yr/iepojia M KHCAOPO-
1a OlpefeasieTcsl P-IHAMH pasJj. OKHCH YIVIEpOA2 H B3am-
MOJC/CTBHST OKHCH I JBYOKHCH YIVIEpOA@ C OCaXKAaeMbiM —
METaJJIOM. ) Pesiome
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" 17B858.  Tepmoxumus " ME3HTHJIEHTPHKAPGOHHABHBIX /9?9

J//") —-Kz {&pxomnncxcm: moanGaena M BOAb(GpaMa. Teasuoi B. U,

Cuporxun H U, HasapoBa P. T. «Tepmoaunam,.

K. e opran, coenun.> (Topbkuii), 1979, Ne 8, 47—50 ‘

B xanopumerpe B-06 'H3MepeHBl SHTaJbIHi CropanHs

AHP (crop.) [CeH3(CHs)a]Mo(CO)s (1) u [CeHs(CHs)s]-

Z//’f peafefy— - W(CO)s (D), panise coors, 66738 n_—6807=
4 +4 x[x/Monb [NPOAYKTH Cropamius CO,, H,0 u MO;
/a(v(/ é/ (M=Mo wan W)]. Tlo  moayueHHBIM 3HAYEHHAM
AH® (crop.) BHIYHC/CHEI SHTAJbIIHH 06pa30BaHHA H3YYCHHEIX

coennnennit B Kpucr. (—510£8 n —472+4 xJx/Momb

. coorB.) u ras. (—401*9 1 —355+6 kJlx/Moab) cocTos-

musix. HOast 11 uamepena T-pHas 3aBHCHMOCTD NaBJIeHHSA

napa B untepsane  407—420 K. IMoka3aHo ynpouHeHHe

A#W g/(,“ XHM. cBfizeil B CMeWIaHHBIX COCAHHCHHAX (Aren) M(CO);
/l . Ho OTHOMIEHHIO K COOTB-LUHM CBA3SM B CHMM. COAMHCHIAX

d# _(Aren)sM 1 M(CO)s. Pesiome
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11 B765. ‘T'epMoaHHAMHYeCKOe ' M3yYeHHe ° B3aHMOAEH-
CTBHSI B rekcakapGOHMJIbHOM cHcTeme MOJMOAEHA H, BOJb-.

¢pama. Baes A. K, DbBuayauauna B! I/I.,w'l“ai's-(
% 7#1 [ﬂ awM W JI. K. ¢us. xumun», 1980, 54, Ne 2, 338—340 :
. / 2 CraTHYCCKHM METOJOM .C MeMOPaHHBIM HYJb-MaHOMET-
pOM H3MepeHbl paBHOBecHble faBs. . mapa 10 cocraBoB
B cucreMe Mo(CO)¢—W(CO)s. TalGyanpoBaHn - ko3d. !
v T-pHOIT 3aBHCHMOCTH. lg P. M 3HTalbNHH H 3HTPOMHH CYG- '
. JIHMAaUHH. 3uaqﬁ{umcéﬁ°r }(léaﬂ/MO.'lb H 3%85"6- 30 e. COCTa- |
: Bua# cooTB.: Mo ¢ 1654030 u 38,50+0,60 (43—
/4 ‘% "‘C@j"m 150°), 50,3 M—'bn.°/g;—)f'(C1\/o O)s . 14,80£020 1 33,35%0,55
Cg f (105—138), W(CO)s 17,80+0,30 u 39,60+0,60 (80—
-vq 160°). OTpuu. OTKJOHEHHS OT HACAJbHOCTH PacTyT ¢ yBe-
-JIMueHHeM  JaBJ.-Napa M MaKCHM. M  COJepKaHus
50 mon.% Mo(CO)s B cucTeme, yTo CBSi3aHO ¢ o6pasoBa-
HHeM KoMmmJjekcubix MoJekys MoW (CO)i..

@ @ A B._KHCHJIEBCKHIl
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Holams R .4, etal.
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1127 224472z Molybdenum-carbon bond dissociation energies

in molybdenum hexacarbonyl. Ganske, Jane A; Rosenfeld,,
Robert N. (Dep. Chem., Univ. California, Davis, CA 95616 USA). .
Phys. Chem. 1990, 94(10), 4315-18 (Eng). The pressure
dependence of the recombination rate consts. for Mo(CO)a (n = 3, 4,
and 5) with CO was studied by time-resolved IR laser absorption
spectroscopy. These data, in conjunction with an RRKM model for
unimol. decay of the activated mols. [Mo(CO)s]*, [Mo(CO)s]*, and
[Mo(CO)4)*, have allowed the detn. of the bond dissocn. energies for
several of the Mo-C bonds in Mo(CO)s. The first Mo-C bond
dissocn. energies for Mo(CO)s, Mo(CO)s, and Mo(CO)4 are found to
be DH°[(CO)sMo...CO] = 35 £ 5 kcal/mol, DH°[(CO)«Mo...CO] = 27
% § kcal/mol, and DH®[(CO)3sMo...CO] = 31 % 5 kcal/mol. L




1 575,

‘) 123: 322455t Alkane coordination by molybdenum and chromium
( 6 { pentacarbonyls: an examination of the energetics of intermolecular
3 - agostic bonding. Leu, Ging-Long; Burke{, Theodore J. (College of
{ P, Arts and Sciences, The University of Memphis, Memphis, TN
/ [& £ 38152-0001 USA). J. Coord. Chem. 1995, 34(1), 87-97 (Eng).
‘ } e The photochem. of Mo(CO)¢ in heptane has been investigated using

actinometry and photoacoustic calorimetry. The quantum yield for
L'(o : CO substitution on Mo(CO)s by piperidine in heptane was found to
s be 0.93 for 337 nm irradn. at 25°C. This was clearly different than

v the quantum yield found for CO substitution on Cr(CO)s b

E “piperidine (0.75). Two heat decays were obsd. following flas
.photolysis of Mo(CO)s in the presence of piperidine. The first heat
decay is independent of piperidine concn. (8-80 mM), while the
: ’ lifetime (r2) of the second heat decay decreases with increasing
piperidine concn. A plot of 1/72 shows a first-order dependence on
. piperidine concn. The first heat decay has been assigned to the
1 # displacement of CO on Mo(CO)s by heptane and the second, to the’
-f displacement of heptane on Mo(CO)s(heptane) by piperidine. The
3 second-order rate consts. for heptane displacement is 4.8 X 107 M-1

3 s-1.  The enthelpies of CO displacement by heptane (AH;) and
- heptane displacement by piperidine (AH2) are estd. as 24 and -17

; Dl G & > keal/mol, resp. This yields an enthalpy of CO substitution by
C /4 4 / \/ﬁ( ( / “piperidine (AH; + AH)) of 6.3 keal/mol in agreement with literature
g results. The Mo(CO)s, (heptane) and Mo(CO)s (piperidine) bond
s 9 . dissocn. energies are estd. to be 17 and 34 kcal/mol, resp. The
/\/ 6\17 former value is more likely to be affected by corrections for reaction
. * vol. changes and should be treated as an upper limit.



