


. 916 1963

SiH, ( A.P.)

Saalfeld F.E., Svec H.d.
Inorg.Chem., 1963, 2,;N 1,\4(0'8”0

‘

PX., 1963, 240 56

Jy W0 U D~




Sitter) AN 2
! D4/3-TKD
(/{%f//é/éé . 4. -

KHiqebrus o 430batectS  POPET R~
lod @ 57)42%?// éc' /
O



Gl (r) A A

| A6 72T
/af@@ﬁé AA .

Pmlece nis ﬁ&aﬁ%/ﬁmw %% /‘/ %




|

Bo — &3 26 X'I“V\‘ 1% %

%%O&L& AV

II!IH

;btmtgq,@, MLuu, 6 /»//, 9,

| /&u ///455///

.




Sikgt  Potainger P, 797
SiHa~ npl EW.

p St

AHﬁZ //),%p Chem. / ¥0/ g‘:
ﬂ ) /\/3, 584 ~



von
&\:‘—:.

A

<~ =

TA
o

=~

21 B790. AGcomotubie - autponmn _SiHp "SiH,.
John P, Purnell J. H. The absolule énropies of Stz
and Sili-€). Organonictal. Chem.», 1971, 29, Ne 2, 233—
236 (aura.) ) “

C 1Cnoab30BaHieM CNeKTPOCKOMHUYeCKH ONpele/CHKBIX na-,
PaMETPOB MOJeKyJ B HuTepsaie T-p 200—9C0° K ¢ warom
100° BbluHcaeHbl H TaGy/IHPOBAHBL 3HAUEHIS aGc. suTpOMHIL,’
cBoGoauoit sueprui SiHa 1 ciHraeTHoro COCTOAINA SiHo.
Paccynransl (npi 6007 K) KoHcTaHTLl paBHOBECHA p-LHii,
SiH;+H==SiH:+Hp (K=10'3%) 1 SiH;+ SiH3;==SiH,+ SiH,'
(K=10"?3). Cnenan BLIBOA, 4TO MHPOM3 cilfala npoTekact
JipCHMYILECTBEHHO 10 p-uxlx{:,SiH4—>Sil-13+H, JI. Tyseit_

NAL 4
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Absolute entropxes of SiH; and SiH,. _jonn, r.;
e Pugc?y (Univ. Coll." Swansea, Swansea, \Vlﬂ'cﬁ‘——-——-——-
. rganomelal. hem 1971, 29(2), 233-6 (Eng). The abs. en-:
0 « tropies and frcc energy functxons at 200-900°K for the smglet e
| state of silene (SiH:) have been caled. using recently established .
i mol. parameters. Similar calcns. have been performed for silyl ——————-
(i zqg . (SiH,) using recently measured parameters and a reasonable est. !
& * of the Si-H bond length. These data allow estn. of the equil. | P
~ . consts. of the reactions SiH = SiHi + H, and SiH= SiH; + Hs,. .
The implications of the above data with respect to the mecha- !
. nismof monosilane pyrolysis are outlined. =
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 103: 169275z The "photoionization spectra of effusive and

supersonic molecular beams of monosilane. Ding, A.; Cassidy,
. A; Cordis, L. S;; Lampe, F. W. - (Hahn-Meitner-Inst,
Kernforsch. Berlin, D-1000 Berlin, 39 Fed. Rep. Ger.). J. Chem.
Phys. 1985, 83(7), 3426-32. (Eng). Effusive and supersonic mol.
beams. of SiH¢ were ionized by photons from the Berlin synchrotron
light source (BESSY). Photoionization efficiency curves were taken
as a function of wavelength (50-120 nm) for a no. of fragment ions. _ .
The main preducts obsd. were SiHa* and SiHz*. No appreciable
SiH(* was detected and <5% of the signal was due to lower
fragments (SiH+, Si+). The threshold energies Ew, the std. enthalpy’
of formation AH°, of the fragment ions SiHa* and SiHi* and the
ionization potentials I: of the corresponding radicals were detd.
Addnl. ions (predominantly Si:H+, Si2He*, SizH1*) were obsd. when
photoicnizing a supersonic mol. beam of Si. B

e A /%SM; N 0



- W AP P = -
. 7y gy okl 0 7S /985S

S(,“, L# QCCQ 6 B3048.  Teopertnueckoe nccaeRoBalHe TENAOT odpazo-

C A?,( Y Banns coeanntennit SiHy, SiCla u SiHuClm. A theoretical

g ‘M’ SC& study of the heats of formation of SiHn, SiCl,, and

] L SiHl2Cl,, compounds. Ho P., Coltrin M. E. Binkley J. S.,

. . Q Mclius C. F. «J. Phys. Chem.», 1985, 89, N2 21, 4647—

SL&’S\ L 4654 (anra.) :

. Dueprun, naiiicHiube H3 HEIMIHPHY. PacyeToB 3J1eKTpOH-’

HEIX CTPYKTYD, COBMCCTHO C MIHPHY. MONPABOYHLIMH KO3,

aas Si—H u Si—Cl cssizeii HCII0/1b30BaHbLI- AJs1 pacyera’

AH (0Gp.) npu 0 u 298 K Bpcero psaa coeaunennit SiH,

SiCln (n<4) w SiH,Clm (n+m<C4). Tounocts pacueros

OLUEHHBAETCST B *3 KKaJi/Moab. BeJHYyHHbI AH (06p.) (3aech

1 nazee npu 298 K), orcyrcrpylome p CIIpaBoynoil Jaut-pe,

A cocrapuan SiH, 68,1, SiHCl 17,0, SiH.Cl 7,8, SiHCl,

jf/é//f\ i —34,3 KKaJa/Moab. Hex-prie 13 CpaBOINBIX ~BeAHYTIT O

{ N ZHbl OBITL HCMpaBJeNLl, MOCKOJBLKY pacueTible 3HaYenHs
ol

Q/ 76,5 KKaa/M0.1b (JANAF —93,3 KKaJa/Moab) B fipeme-

71X NOrpCUINOCTel COrJIaCylOTCt C HOBBIMH JIHT. AAINHBIMH,

. AH(o6p.) SiH; 47,8 (8 CATCH Tables npHHATO 54,2),

/ SiCl 37,97 TJANAF 47,4, CATCH 46,9) u SiCl,

“ [Toauepkusaeres, 4TO BHIuUHCH. BeJnuHHA AH (oGp.) SiH

_\X,/gg 6/ /ﬁ, N O uuwe ~ na 10 kkaJ/moap JuT. ) Pl Cam-r_q;
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16 B1123." @®OTOHOHH3aUMONHAST  Macc-CNEeKTpoMeTpHs’
cunana. Photoionization mass spectrometry of silane,
Borlin K, Heinis T.,, Jungen M, «Chem. Phys.», 1986,"
103, Ne 1, 93—100 (anra.) ‘ ' o

Metonom MC muamepens . Kpubbie addexTiBnocTii ¢oTo-’
¢parvenTtaunn MoJekyan SiHs B oG, smnepruit Bo3Gyxne-,
st 11—20 3B. OGuapyxensl_¢parmentst SiHqa+ ¢ 'n17
'=0—3, no 3uavennsim IIT NOABJEHHS K-DHIX HAWACHO, YTO,
TensoThl o6pasoBaninst AM,° nonos SiH,+ u SiHs+ _mm{e‘
1100+5 m—984F5 xI[R/MOAE H Dy (HpSit—H) ==
=3,46 3B, Dy° (HSit+—H)==2,77 3B. [las BCex dparmen™
TOB B AHafiaszonc 14—I8 3B o6HapyxeHna aBTOHONH3aL.
CTPYKTYypa, 4acThb JHHHIT K-poif OTHeceHa ' Ha OCHOBE mpo-
BEJCHHBIX HEIMMHPHY, PacyeToB B MNPHOJHKCHHH 3aMOpPO-
JKEHHBIX OCTOBHLIX oOp6HTaJeit ¢ YdYyeToM KOHGHrypau.
B3aHMOJCHCTBHS K BO3GYXKAEHHIO  DHAGCPTOBCKHX  Ceplif

Qnma npty, cxomsmuxes K cocroanuo 24, mona SiHct.

O A7 Dacuenxo

B
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$] »
! / 7L 104: 158770h Photoionization mass spectrometry of silane.
7 5 Boerlin, Kurt; Heinis, Thomas; Jungen, Martin (Inst. Phys. Chem,,
Univ. Basel, CH-4056 Basel, Switz). Chem. Phys. 1986, 103(1),
93-100 (FEng). The photoionization cross sections for the fragments
of Silly were recorded between 11 and 20 eV. From the obsd.
appearance energies, AHA(SiH2*) < 1100 £ 5 kJ/mol, AHPA(SiH;+) <
984 & 5 kJ/mol and DY(H2Si* -H) = 3.46 eV. No SiH* was obsd.
Autoionization structure due to cxcited states of SiHy were detected

) between 14 and 18 eV in all fragmentation channels. Ab initio
jj:/éj calens. were made to clarify the nature of these states. o

OO /386, 10Y N I8, et
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\ 2 B4317. KuHeTHKa peakUHH CHWIHJIEHA C BOAOPOAOM

BO3MOXHOE OOBSICHEHHE PACXONKIEHHH B  BEAHUMHE

H°;(SiH,). Kinetic of the reaction of silylene with hyd-

rogen and a possible resolution of discrepancies over

AH® (SiH;). Fr H. Monty, Walsh Robin, Watts

Ivy M. «J. Chem. Soc. Chem. Commun.», 1986, N&—13,

p. 1189—1191 (anru.) ] .

Pacuetrom no merony RRKM (Rice—Ramsperger—Kas-

:sel—Marcus), npoBeAeHHLIM C HCMOJAb30BaHHEM HCK-PHIX

/?7 0. HOBBIX 3KCIMEDHM. [aHHLIX, HaiiflcHO COrJIacoBaHHe Kaxy-
A 3[ ) ‘MHXCS PACXOXKAEHHIl Pe3y/nbTaToB ABYX MOCJAEAHHX HCCJe-
nosauuit p-unn mexay SiH, m H,. Pacuer pan Beanuuny

AH°;(SiHj) =65,3%+1,5 KKkaa/MoJb. _B. B. Teczenko

y. /689 9 nd.
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16 64014.  AGcoaoTHas KoHCTaHTa CKOPOCTH peakunH
SiH;+D;. -Absolute rate constant for the reaction SiH,+
+D, Jasinski Joseph M. «J. Phys. Chem.», 1986,
90, Ne 4, 555—557 (amrJ.) ;

MeronoM 133epHONI  HMAYJBCHON KHHeTHY. CIIEKTPOCKO-
TIHK B PE3OHAHCHOTO NOIJIOLICHHS! BBIOJHEHO MPsIMOE onpe-
AcC/IEHHEe KOHCTAHTBI CKOPOCTH pacxoaoBaHHs SiH, B Gu-
'MOJICK. Pp-llHH .SiH2+D2—+SngD2*—>nponyxm. KoHcranura

CKOPOCTH, ONpPCACJCHHAA B yCJAOBH®X ICEBAONEPBOro mo-

g aaka no SiHg, cocraBaser k= (2,63-0,7)-10-12 cM3¥/ (mo-
/ exyaa-c) npu 300 K, uto Ha NOPSAKH BeAHYHHEI NpeBbI-
J f JUAET 3HauenHs, NOAYyCHHbIe KOCBEHHBIMH MeTOAaMH. Cpas-
'HeHHe k C DAaCCYHTaHHBIMH 3HAYEHHSIMH KOHCTAaHTH TNOKa-

32710, 4TO SHEPTHA aKTHBAUHH He npesblaerT | kkaa/monp

H TennoTy_oGpazopanns SiHo  waxoautcs B npegenax

58.0—68,1 xkai/voan. /1. 10. Pycun

Y. 1986, 19 116 .
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105: 178719r AD initio potentinl energy surfaces for silylenium
(Sita*). Hirst, David M.; Guest, Martyn F.  (Dep. Chem., Univ.

\\nr\\uk Cumln UK CV4.7AL). Mol. Phys. 1986, 59(1), 141-50
(Eng} Potential ‘surfaces for SiHz+ were caled. by an ab-initio CI'
met ﬁm(l Comtour dingrams for the X2A; and A2B) surfaces'show that
in each cace the entrance valley is sepd. from the equil. configuration
by a Q\Ihatdl\llﬂ‘ energy barrier. For collinear geometries however,
there is only a very small activation barrier in addn. to the
endot hermicity for the reaction Si*+ + Hz — SiH* + H. Bending and
stretching potentiai- cncrg} curves are prescnlcd for the X224y and
A"[n states. B .

A 1986, 105, v 40
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17 B3032. CpojacTtBo K mnpoOTOHY M Temaora o6pa3o-
pauus cumena, Proton affinity and heat of formation
of silylene. Shin S. K, Beauchamp J. L. <«J. Phys.
Chem.», 1986, 90, Ne 8, 1507—1509 (aura.) . 3

M3 namepenusix MeromoMm HMIP  xinersu. m Tepmoxum.
napamerpoB p-umit mepenoca nporonra or SiHzt k ocwo-

. ‘BallHsIM C H3BECTHON CHJOJ ANs CPOACTBA. K HPOTOHY Ch-

JiHaena nosayucno suavenue 201,343 kkaia/Moab, 1o 3na-

uenne paer AjH° (SiHy 298 K) =69+3 xxan/mons, uro na

A}[/ . 11 KKan/MGAE BHIIC NPHHATON- paHee BeJHUHHH, HO X0po-
7(- LI0 COMMIACyeTcs C PCKOMEHNOBAHHEIM Ha OCHOBE - Teoper

/ pacueros 3naueHueMm 68,1 xkan/moub. Tlo pealo.\(é

X986, gy @
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22 B4054. MexauuaM M KHHETHKA pacnafa CHIaHa B

.yAapHbIX -BoAHAX, BoTunues B. H., 3acmouko H. C.,,.

Mixees B. C., Cmupuos B. H. «KnHer. n KaTan.s, 1986,.

217, Ne 4, 972—976 , :
AToMHO-a0COPOLHOHHBM H XeMHJIOMHHECUEHTHBIM Merf

maMi uayyena Kunerika pacnapa SiHy 3a ypapubiMi BOs

HaMu B o6aacti T-p. 1400—1800 K, co cmecsamu, coaepxa-,

‘mnMr 0,0004—0,001% SiHs B Ar c no6askamun 0—5%.

N.O. Pacnag SiH, npoTekaer B JBe CTaiHH: SiH{—
—SiHp+H, (1), SiHy>Si+H, (2). Ilytem conocrase-

HHS 3KCNepHM. AAHHBIX C pacyetaMH MO TeOpHH PPKM no-

A ][ Jy4eHB 3HaueHHs sHeprethu. Gapbepos E=270, Ep=-
Yo =167 - k[[>k/MONb, Ha OCHOBC KOTOPHIX CAEJaHH!, OUECHKH
sHTaJbnHil o6pa3opaHusi panukana SiHp n npouHocTH cBs-

3eit HpSi—H u HSi—H. Astopedepar.

X. /986,19 v 14
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/ 106: 128479n Photoionization - mass ‘spectrometric studies ‘of
.silylidyne, silylene, silyl, and silane (SiHa (n = 1-4)), Berkowitz,
‘J.; Greene, J. P.; o, H.;- Ruscic, B. (Phys. Div., Argonne Natl.’
Lab., Argonne, IL USA). : J..Chem. Phys. 1987, .:86(3),: 1235-48
(Eng). A photoionization mass spectrometric study of SiHy at 150 K
reveals the presence of SiH* with an adiabatic threshold at 11.00 £
:0.02 eV. The implications for the structure of this Jahn-Teller split
‘state are discussed. - The appearance potentials of SiHs* and Sifl-ﬁ
are 11.54 £ 0.01 eV and <12.086 eV, resp. The reaction of F atoms
SiHz (X1A; and a3B), and SiH
(X2I1) in sufficient abundance for photoionization- studies. The
measured adiabatic ionization potentials (eV) are: SiHs, 8.01 + 0.02;
.SiHz (X1A1), 9.15 £ 0.02 or 9.02 +.0.02; SiH: (a%B,), 8.24; + 0.02s;
SiH, 7.91 & 0.01. The singlet-triplet splitting in SiH3 is either 0.78 +
0.03 or 0.91 + 0.03 eV.. The dissocn. energy of SiH is 2.98 + 0.03 eV.
A Rydberg series is obsd., converging to.SiH+ (a3Il) at 10.21 +.0.01:
.eV. Heats of formation of the various neutral and ionic species are
presented, as are the stepwise bond energiesof SiH«., . -+~ . 1

.7/7)7 S d il Fr

F L R

C.A. 1987106 n /6. W 2
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5 B54087.  Kunernka pasnoxenHs AHMCHIaHNa M TgOAOTa
6pasosanua cuaunena. The decomposition kinetics of
di&mmm formation of silylene. Mar-
tin J. G, Ring M. A, O'Neal H. E. «Int. J. Chem.
Kinet.», 1987, 19, Ne 8, 715—725 (anur..)

B craTnyeckHX yc/aOBHAX C HCMOJb30BaHHeM MeToja
I'X nsyuena kuneruka p-umn SieHe—SiH,+SiHs (1) mnpu
538—587 K u o6mem nasn. 10 (uncrwit SicHe), 150 u.
500 Topp (Si:Hs 14,3% B mnponmane uan 2,08% B Ar).
OGHapyxeHO, YTO KOHCTAaHTa CKOPOCTH p-UHH NPH yBeJH-
yeHHH oOwero aasia. B 50 pa3 Bospacraer Ha 40%. Hau-
Jyuuiee TeOpeT. ONHCAHHe 3IKCMepHM. NaHHBIX B paMKax
merona PPKM nOCTHTHYTO ¢ HCMO/NB30OBAHHEM appeHH-
ycoBCKHX napamerpoB: I1gA;e,=1575 1 E =52 200 kau.,
4TO JlaeT AJNA TEeMNOTH 06pa3oBamni  cuamnena _ AH,°
(SiH;) 205 “BemmmRy;,—paBnylo 63,5=FEy; KKkan/Monb, rae
Ege=steprua_axtupaunn p-uun (—1). HUs pamee ony6-




JIMKOBAHHBIX KHHETHY. JAaHHHIX mas  p-unit  MeSi,Hs—
—MeSiH;+SiH, (2), SisHsg—>Si,Hs-+SiH, (3) u SiHo+
+H,—SiH, (4) nonywenn gmas AH;°(SiHs)ss BeTHUHHBL
or 63,9—E,,. no 66—FE, . KKkanfmOJNh, B CBA3H C TeM,
yto aas p-uuit (—2) — (—4) E, .~0, moayuenxoe cpea-
Hee 3navenne AH;(SiHj)zs cocraBnser 64,3+03 xxan/
[Monb. Bubn. 22. ”"*\A«M. Caupos
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4 B4448. OGpazosanne Si('D:) M3  3jekTpoONHO-BO3-
6yxnennoro SiH,. Production of Si('D,) from electroni-
_cally excited SiHa / Van 'Zoeren C. M., Thoman J. W., Jr.
Steinfeld J. I, Rainbird M. W. // J. Phys. Chem.— 1988,
— 92, Ne 1.— C. 9—11.— Aura. . .

MerosoM Jasepo-nnayunponannoii ®a nabaonaan obpa-:
‘3oBannce atomoB Si('Dz) npu  doropnccounaunn (PIL);
SiH, cBeToM C¢ AJAHHAMH BOJH OT 542 no <445 um. Tene-
paunio SiH. npoussoauan nyrem HMK-muorodoronnoit nuc-
counaunu H-Gytuacuaana npu aasin <7 mTopp B nmporoy-:
HEIX YCJOBHAX CHOKYCHPOBAHHBIM H3dydenueM 944 cm—t
umnyJabcioro jasepa na COz (¢aioeHc B GoKanbHOM nst-
e 5 JIx/cm?). doroBo3Gyxaenne SiHy B nepexone A'Bj«

~«X'A; _nponspoanan nepecTpanBaeMbiM IMHPOKONONOCHHIM




JascpoM Ha Kpacutesc (cneKTpaibnas wHpHHA 2—4 HM).
®J1 SiHy ua Si('D:) +H: nponcxomur npn  Bo3GyXACHHH,
BHICOKHX "Aed. ko, yposueit SiH; (A!'B,). Ilopor npouecca
COOTBETCTBYET NPOMEKYTKY MeXAy YpoBHAMH Uy'=6 u 7
TMonyuena Temnora o6pasoBanns AH,°=65,441,6 xkan/
/Moab. Ckopée Becro, SiH, Anccounnpyer NpEHMYLICCTBCH-
Ho c BuEOKHX Bpawar. yposueil —cocrosmnuii  SiHs (A!B,

vw'>6). . . . . B E.Ckypar




! 108: 46224c Production of silicon(tD;) from clectronically
excited silylene. Van Zoecren, Carol M.; Thoman, J. W,, Jr;
Steinfeld, J. I; Rainbird, Mark (Dep, Chem., Massachusetts Inst.:
Technol., Cambridge, MA 02139 USA). J. Phys, Chem. 1988, 02(1),
9-11 (Eng), Si(!D2) was detected by at. laser-induced fluorearence
following photoexcitation of SiHz into high hending vibrational lavels:
of the }\le state. The Si(1D2) + H: channel appears to open
between v2' =.6 and 7, establishing AHf°(SiH2) = 65.4 % 1,6 kecal

0 mol-1.  SiHz apparently dissocs. preferentially from high rotational
A)j'// levels of the A va' > Gstates. .- . - _ . . L ... .. __

C.A-1988) 105 nE ®
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23 B4035.  MuoxecTBeHHOCTh mnyTeii mpaMoro o6paso-.
sanua SiH; npn ¢otonuccounaunn stuacuaana. Multiple
pathways for direct formation of SiH, from the photo-
dissoction of ethylsilane / Gonzales C., Schlegel H. B,
Francisco J. S. /[ Mol. Phys.— 1989.— 66, Ne 4— C.
- 859—862.— AnrJ. . C .

KBaHTOBOXHMHYCCKHC PACYETH C HCMOJB30BAHHEM METOAA
CJIeKEHHSl MO KOOpAHHATE p-UHH NOKAa3BIBAIOT, YTO MepB.
dortoanccounauns stuacunana CoHsSiHs—CoHgs+SiH, (1)
MOXeT NpoTeKaTb MO ABYM KaHaJaM C BBHICOTAMH Gapbe-
pos 395,7 xIX/Monb AN OMHOI CTPYKTYPH NEPCXOZHOrO
COCTOAHHS H HAa ~42 KJLXK/MOMb MeHblIel AJs Ap. CTPYK-
Typu. Pasangue B kananax ¢oroxum. p-uun (1) coctont
B OpHEHTauHH, B K-poit otwenasercs SiH, OG6cyxpaercs
3HauCHHE MOJYYCHHHX Ppe3YJbTaTOB AMA BHACHCHHA AHHA-
mukH p-unit MK-MHorogoronHoit auccounaunn ankuscuaa-
HOB. » o .- __A. M. Caxapos
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112: 241094v Kinetic and thermodynamie theoretical study on
reaction (141)Sillz 4 Mz — Sill. Ju, Guanzhi; Yang, Yuwei; Ma,
- Wanyong  (Theor. Chem. Lab., Shanzdon Univ., Jinan, Pecop. Rep.
Chira). Huaxue Wuli Nuchao 1589, 2(1), 7-13 (Ch). The SCIF ab
initio method was used to treat the reactants, product, and transition
state of the title insertion reaction.  The configurations of cach
species were optimized with 3-21G basis set, and the vibrational
frequencics for the configuration were caled. The transition state
entrapy change A8 and reaction rate const. wa caied. with the,
Fyiing transition state theory. The neg. AS* meens the reaction,
passes through a tight transition state. The rate ccnst. h(298K) =
6.2357 X 16-1% Imol-1s-1 agrees with the expil. resull by Inove (1935).
The enthalpy, free energy, equil. const. were caled. This reoeiion i3
exothermic and spontancous. ——
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"117: 158416j Determination of the Arrhenius parameters for
disilauc = silane + silicon dihydride and AH®; (SiHa) by
RRIKM anglysis for forward and reverze reaction rate daia.l
Moffat, Harry £.; Jensen, Klavs F.; Carr, Robert W. (Dep. Chem.
Eng. Mater. Sci., Univ. Linnesota, Minnzanolis, MN 55455 USA). J.
Phys. Chem. 1892, 96(19), 7683-95 '(Eng). Arrhenius parameters
. for, disilane dissocn. ere estd. by direct regression of RRKM-derived:
R predictions of exptl. data for both thc forward unimel and reverze
-essocn. reaction. Lab. kinetic data at 360~1005 i and 1-2500 Torr
.were employed to find a predictive RRKM model. The model was
, further fit by the empiricas Feent method to yield a facile computational
/ 10} . mod2] for accurate prediction of the rate coeff. over a wide range of.
AW / exptl. conditions. The high-pressure Arrhenius expression, loz £(T)
j‘ = (15.73 £ 0.30) - (52.07 = 0.75) kcal mol-1/2.3RT at 500 K, is
reccommended. The best fit value of AH°¢mz(SiHz2), which was
treated as a parameter. in the regressicn procedure based on the
disilane reeaction alone, was 64.4 £ 1.0 kca! mol-!, with the major. -
source of uncertainty being in the temp. extrapolation of the'
high-pressure rate consts. .. " . R S

S
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] 3E417. Hamcperxe nnorHocTH SiH, B cunanosoii nnaime
BY-paspsfe, MCNoONs3yeMoro npM  XMMH4YECKOM OCAMACHHM |
M3 NapoB AMOP(PHLIX NNCHOK THAPOreHM3MPOBAHHOTO KPEeM-: -
uua, Measurement of SiH, densities in an RF-discharge
silane plasma used in the chemical vapor deposition of:
hydrogenated amorphous silicon film / Tachibana Kumihide,’
Shirafuji Tatsuru, Matsui Yasuji // Jap. J. Appl. Phys. Pt 1
— 1992 .— 31 , Ne 8 .— C, 2588—2591 .— Anrn.
Metogom nasepHoit abBcopOUMOHHONM CNEKTPOCKONWKU H3Mme-

pPeHbl NNOTHOCTH cununeHosbix paaukanos (SiH,) B TMnu4HOM
‘cucTeMe  Ans  ycuneHHoro  papuouactotHor (13,56  MIy)
NNa3sMOR XMMMY. OCAXKACHMS C Napan. 3NEeKEDOAAMHM, KOTO-
pas MCNonb3yetca ANs NONyYeHWs amMopdHbIX NNEHOK ruAa-
porexusnposanHoro Si. C  Hcnonb3oBaHMem [BYX pasHbIx
cnocobos KanubpoBKM nony4eHbl abc. KOHU-MM, MEHSIoLMe-
CA_B__33BMCHIMOCTH_OT BBOAMMONA MOUIHOCTH W _NapUManHoro,




‘Hasnenus cunaHa (SiH,) 8 nnanasone 2¢10°—6+10° cm™>.
M3mepecHHem nNpPOCTPAHCTB., PACNPEACNeHUs SiH; B Mexd-
NEKTPOAHOM NPOCTPaHCTBE HaWAEHO, 4YTO  MOTOK SiH, Ha
3a3emnoHHbIA anekTpop mekbwe 10 em™? ¢! u, cneposa-,
‘TenbHO, €ro NPAMOM BKMaA B NPOUECC OCAKACHUA NNCHKM:
man, xots papukanel SiH, urpatot BaxHylo ponb B raso-
casHbix peakumax. Bubn. 24, B. U T..
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124:213010u Evaluation of the kinetic and thermochemical
parameters of the SiH, — SiH, + H, and Si,H; — SiH, + SiH,
reactions from the results of shock—tube measurements. Mick,
H. J.;: Roth, P.; Smirnov, V. N. (Inst. Combustion Gas Dynamics Duis-

"burg Umv 47057 Duxsburg, Germany). Kinet. Catal. (Transl. of Kinet.

Katal.) 1996, 37(1), 1-12 (Eng). The rate const. for disilane decompn.
is measured behind reflected shock waves over the temp. range 1070—
1390 K at pressures of 0.3—1.3 atm by means of absorption spectropho-

. tometry of SiH, radicals at 4 = 579.35 nm. RRKM anal. is used to

examine the results of silane and disilane decompn. behind shock waves'
in highly dild. mixts. The state counts for the [SiH,~H,]* and [SiH,~

SiH,J* transition states and the state densities for reacting SiH,* and
Si,Hg® mols. are calcd. employing the inverse Laplace transform and
represented by fifth order polynomials. These values, in conjunction,
with the weak—collision efficiencies S.(SiH,—Ar) = 0.04(1000/T) and 8.
(SiHg—Ar) = 0.051 (1000/T)*5, permit the calen. of the decompn. rate
consts. for SiH,* and Si,He" over a wide range of conditions. The RRKM
model developed in this work satisfactorily describes our exptl. results
and the majority of the literature data. The changes of enthalpy in the.

reactions of silane and disilane decompn. are used to evaluate the en-
-thalpy of the formation of the SiH, radical: AHf, (SiH,) = 287.6 kJ/,

mol and AH, (SiH,) = 274.71 kJ/mol are foird fromrsitane and disilane
decompn. data, resp.; possible reasons for the discrepancy between these’
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128-286944u Quantum chemistry: a review of AB initio methods

and their use in predicting thermochemical data for CVD pro-

cesses. Melius, C. F.; Allendorf, M. D.; Colvin, M. E. (Sandia National

Laboratories, Livermore, CA 94551—0969 USA). Proc. — Electrochem.

Soc. 1997, 97-25(Chemical Vapor Deposition), 1-14 (Eng), Electrochemi-

cal Society. A review with 50 refs. Thermochem. and kinetic data for

3 gas—phase compds. present in CVD processes are essential for develop-

J f ing useful computational models. Quantum—chem. methods can be used
: to predict accurate heats of formation and activation energies when exptl.
data are not available. This paper reviews the primary quantum-—chem.

techniques currently used to predict these energies, including electron—

bW w - correlation methods (such as Moller—Plesset perturbation theory, coupled—
0 &: [7 cluster theory, and d.—functional theory) and composite methods (such
(= (68 as the G2, bond—additivity correction (BAC), and complete basis set
methods). The capabilities of these methods are illustrated by calens.

of the heats of formation for SiH,, SiH;, and SiH, and by a discussion

& of the potential—energy diagram predicted for the reaction of SiH, with

NH;.

& 24 1000 128 w43
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P: 1 !
131:175764 Theoretical Study of the Heats of §
Formation of Small Silicon- Containing Compounds.

Feller, David; Dixon, David A.
(Environmental Molec Sciences Laboratory, Pacific
Northwest National Laboratory, Richland, WA USA).
J. Phys. Chem. A, 103(32), 6413-6419 (English) 1999
Heats of formation for nine small silicon-contg.
mols. were obtained from large basis set ab initio
calcns. using coupled cluster theory with a
perturbative treatment of triple excitations.
After adjusting the atomiz energies for the finite
basis set truncation error, core/valence correlat |
scalar relativistic, higher order correlation, and
at. spin-orbit effects theor. and exptl. 0 K values
of .DELTA.Hf values were in good agreement. 106.6




KCali/mol 4SS tne neat oL I1o0rmation oI siliicon, we
obtain .DELTA.Hf v of SiH = 87.7 .+-. 0.4 vs 89.5
.4+-. 0.7 (expt):; SiH2(1Al) = 64.1 .+-. 0.4 65.5 .+-
. 0.7 (expt); SiH2(3Bl1l) = 85.4 .+-. 0.4 vs 86.5 .+-
. 0.7 (expt); 47.3 .+-. 0.5 vs 47.7 .+-. 1.2
(expt); SiH4 = 8.7 .+-. 0.6 vs 9.5 .+-. 0. (expt):;
Si2 = 138.8 .+-. 0.4 vs 139.2 (expt); Si2H6 = 19.7
.+-. 0.5 vs 20 0.3 (expt); SiF = =-14.8 .+-. 0.4 vs
-5.2 .+-. 3 (expt); SiF2 = -151.7 .+- vs =-140.3 .+-
. 3 (expt); and SiF4 = =-384.5 .+-. 0.9 vs -384.9
.+-. 0.2 (e Based on the present work, we suggest a
no. of revisions in the interpret of the exptl.
data. Although a revision in .DELTA.Hf.degree. (Si)
to 107. 0.6 kcal/mol at 0 K 1leads to improved
agreement between theory and expt. SixHy compds.,
it worsens agreement for SiF4. Given the remaining
uncert in the theor. approach, more definitive
coqclusiohs do not appear to be warranted.
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F: Hgs‘i?z 'gszQ_

P: 3 01.05-19B1.70. [IOBEPXHOCTb  MOTEHUMAJIbHON
sHepruu nans usomepos H([2]Si[2], wuccnenomanHas
HesMnNMpMueckuM MeTOoOOoM MOJIHOTO Gasuca. Potential
energy surface for H[2]Si[2] isomer explored with
complete basis set ab initio method / Jursic Branko
s. // J. Mol. struct. Theochem. - 1999. - 459, N 1-
3. - C. 221-228. - AHDJI.

CUHIJIeTHAs M TpUnJeTHaa NOBEPXHOCTH NoTeHUMaNbHOR
SHeprMM  IJIA  M30MEpOB H([2]Si[2] wuccnenoBaHH C
UCMONb30BAHMEM HESMIMPUMUYECKO Cxemsl nojHoro OGasuca
B BapuaHTe CBSQ. JIOKaNM30BaHH MMHMMYMH Ha oGoux
[IOBEPXHOCTAX, ONpejiesleHl OTHOCUTENbHAA YCTONUMBOCTD
COOTBETCTBYOUMX UM CTPYKTYP M OapbepH akTuMBauuu
U3OMEpHHX B3auMonpespauenuit. [okasaHo, uTO HauGonee
YCTONUMBHMA nsomepamm ABJIAIOTCA CTPYKTYPH c
MOCTMUKOBEM BOIOPONOM.

'



