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| 21 B85.  Konetcatensiibie méu%%f‘;r‘c‘.‘mam‘c"'ﬁb’c‘iax‘u?
{uble HeKoTOpbiX coeannenuit THna X3;Z < NR;. Sawod

ny..\W.,, Goubeau J. Schwingungsspektren und Kralt-
konstanten einiger Verbindungen des Typs X3Z < NRs.
«Z. phys. Chem.» (BRD), 1965, 44, No 3—4,
(neM.; pes. aHra.) ) .

[lpusenena  rtabmima 4acToT It HHTEHCHBHOCTel B
HK-cnekrpax 1 cnektpax KoM6. pacc. KOMIVIEKCHBIX COEJi-
veunit tuna X3Z<+NRz(Z=B, Al; X=H. CH,F, Cl. Br:
R=H, CHj). Tabmiua cocraBieHa Ha OCHOBaHHI OPHIHHAb-
HBIX H3MEepeHIiil aBTOPOB I JHTEPATYPHBIX NaHHBIX. UacToTh
B o6nacTtit 1600—2700 cs—! oTHocsATCA K 0GepToHaM H Co-
CTaBHBIM YacToTaM If B Ta6auuy He BKaloueHsl. Ha ocnoba-

nam cunmmerpiit rpynnst Capy M K BasdeHTHHM gedopMa-
IHOHHBIM KoJieGaHusM. BbiaesieHBl 4acToTbl BHYTPEHHHX KO-
Je6anuit ' MeTH/AbHBIX rpynmn.- IIpHBoAsTCs © 3HauUeHHST AJHH
cpsideil, HCMOJA530BaHHbIE /ST BBIYHCJAEHNST CHJIOBBIX I0-
CTOSTHHBIX B €CTeCTBENHLIX KoJeGaTe/bHblX * KOOpAHHATax.
MBIX B CBSI3I C OC eJIbHEIX KOM-

OGEHIOCTSAMII CTPOGHHS OTA
MJIEKCOB. ) - ' -
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€fs in air and in an oxygen-argon mixture. Prentice, J. L.;}

"China Lake, Calif.). J. Electrochem. Soc. 1968, 115(8), 809-12
_(Eng). Small spherical liq. drops of Al were prepd by focusing
’ 'a Nd laser on Al foil and the free fall and light emission of the

0 = droplets were observed by time exposure photography and a
photomultiplier. - The droplets spin and jet in air but not in
~_O-Ar mixts. They radiate less intensely but fall more rapidly
in air than in O-Ar mixts. This variation in behavior is at-
tributed to the accumulation of a condensed phase product
during combustion in air, possibly a compd. of Al-O-N.
J. L. Wemmger
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Note N 972
2 JA55Y. - n3yyeHHe KpHCTaLjIa HHTPO3HJIA - XJIOPAJIOMH-
] )Ha'_ra N0 cChneKTpaM KOMOHHALHOHHOro pacceslusi, Bar-
'!bier Piecrre, Mairesse Gaétan, - Wallart
Francis, Wignacourt-Jean-Pierre. Etude du
.cristal de chloroaluminate de nitrosyle par spectroscopie
Raman. «C. r. Acad. sci.», 1972, C275, Ne 9, 475—478

(¢ppanu.) - : ' -y
w : .Hocnenosanst cnekrpbt koM6. pac. NOAICL (1) npn
N: T-pax 80, 198 1 470° K. Jano caeayioule OTHECCHHE MOJ0C
Yt B cnekTpe Teepaoro I: xoneGanus sona AICL,~ v (A) =359,

- v2(E) =1133,.v3(F2) =482, v4(F2) =203—228 cm~!; sronr NO+
(- v’ (3+) =2246  cm~!. Crenan BoiBoX, uTo I KpHCTa/MMM3yeT-
" ¢ B TIPOCTPAHCTBEHHON TIpymme Pnma. DiaeKkTpooTpHuar.

" ppynna NO+ mpuBogut x Jedopmauwun siona AlCl—. [Tpu-

sejensl TaGanubl vacror. bu6a. 7. 3. B. B.

Frep-p-2. @
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Magdolna, Hargittai Istvan, Spiridonov

an electron diffraction study. «J. Chem. Soc. Chem. Com-
muns», 1973, Ne 19, 750—751 (aura.) .
MeTon0OM ra3oBOil 3JEKTPOHOrpaHH H3yueHa CTPYKTypa
monexkyas AlCl;-NHz. B npeanosnoxennn 0 LIaXMaTHOM
pacnonoxennu ¢parmenton -AlCl; u NHy naiipenst . caex.
3Hauenust MexbajepHbx paccrosnni (A) m yrnos: Al—N

A XapaKTepPHCTHKH KOHMHIypalli cBsideil y aToMa a3oTa
HanexHo He mosyuennl. Haiiennble NaHHbe COOCTaBASIOT-
ci C,pesy/nbTaTaMH HCC/CNOBaHMiT POACTBEHHBIX MOJEKY..

- T B. Crnpunotos

A jorpaguueckoe  MccieJoBaHHE. Hargittai |

Victor P. Aluminium bond configuration in AlCl3-NHa: -

1,996--0,019, Al—Cl 2,100,005, CIAICI 116,35%0,4°. Tlo- |
JyueHHble MapaMeTphl (HUKCHPYIOT Koudurypauuio casseit
y aToMa aJIlOMHHHA B M-o.rxexyne; aHaJIOTHYHbIC napame'rpbl H

.‘/}///_5‘ ' S /973

12 q B110.) Kondurypauus cas3eit amommnums B AlCI- NHa.
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20372¢ Alumunur. bond con’iguration in the aluminum chlo- f
nde-ammoma. 1:1 adduct. Eiectron diffraction study. Harzit- :
tai, \!:u.dolna. Hargiteai, Istvan; Spiridonov, Victor. P. (Cent.
Res. Inst. Chem., Hung. Acad. Sci., Budapest, Hung.). "J. '
Ckem. Soc., Ci'em. ‘Commun. 1973, (19}, 750-1 {Eng). Detn. of

Al bond confizuration in AICL:NH, rc\c:ﬂcd r(r\l \) = l "‘h A/
md:catmg' strong linkage. :‘7‘"—‘" |
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‘Spectroscopic studies of the AICl;-NHjz complex. «J. Mol.
Struct.», 1974, 23, Ne 3, 385—2397 (aHri.)
. TIpopeneH -pacueT HOpPMaJblIbIX KosieBannit  KOMIUIeKca

i AlCl3-NHa. INposenen pacuet FHOOTETHY., KOMIUIEKCa €

naockHM ¢parMeHTOM ICl; M paccMOTpPEHO *~ H3MEHEHHE
creKTpa TNpH OTKJOHEHHH OT ILIOCKOCTHOM CTPYKTYpH. B
Kay-pe HyJaesoro NpHOMKeHis HCMOJb30BaHbl CHJIOBLIE -TO-
7151 COCTABJSIOULIX - MOJICKYJL. O6cyxaena pofb KHHEMaTHY.
(aKTOpOB B M3MeHeHiH CreKTPOD KOMIIOHEHT - IPH  niepexo-
ne B KoMmmiekc. IlposeacH pacuer yacrot, ¢opM Koneba-
Wi, a TaKkKe CPeNHEKBaJAPATHUHBIX AMIIHTYIL KOMeGaHHil.

/ . » A. TI. KypGakona

9

"+ 9 B226. vénckfpo;kéhuiéén{oé:ﬁ‘écngnonium’c"- Komnekca’
+ AlCl3-NH;. Cyvin S. J., Cyvin B. N, Hargittail

I
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'73.6716v ‘Spc_ctrdécof)ié—siudies of the aluminum chlori-
de.ammonia complex. Cyvin, S. J.; Cyvin, B. N.; Hargittai, I.

(Div.- Phys. Chem., Univ. Trondheim, Trondheim, Norway). J.
Mol. Struct. 1974, 23(3), 385-97 (Eng). . A normal coordinate anal.

s
‘—‘W —:)

thefical complex with a planar AlICl; ligand are included. * A devia-
- tion from planarity was found in the realistic. complex. Force

fields for free NHj3 and AICl3 mols. are employed in the construc-
- tion of an initial approx. force field. The theory of kinematic cou-
pling was used to study the frequency shifts from free to com-
- plexed ligands. A final force field was developed to reproduce ex-
actly a set of obsd. frequencies from the literature. Calcns. on
- mean amplitudes and perpendicular amplitude correction coeffs.
age reported. . e s

for the AICI;.NHa complex was performed. Calens. for a hypo- |

97
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163565v  Electron diffraction study of the coordinntion,f
compounds ammonia-aluminum chloride and ammonia-gallium |
chloride in the gas phase. Hargittai, Magdolna; Hargittai,
Istvan; Spiridonov, V. P. (Cent. Res. Inst. Chem., Hung. Acad.|
Sci., Hung). Fiz. Mat. Metody Koord. Khim., Tezisy Dokl., |
Vses. Soveshch., 5th 1974 (Pub. 1974), 149-50 (Russ). |
~ "Shtiintsa": Kishinev, USSR. AICL:.NHa and GaCl..NHa molss
have ethane-like configuration with staggered arrangement of
donor and acceptor groups. The mol. distances are N-H [1.030],'
1.024; M-N 1.996, 2.057; and M-Cl 2.100, 2.142 A for AlCl3.NHj3!
and GaCla.NHj, resp.; angles are also given. Data are compared |

j ;
W ;M' with related compds. R o

M/ww.
Cg.1975.22..008 P&
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On, the bond angle in AlGlB... 
"J, Chem, - Ihye.", 1974, 60, N 6, 2563

| Hazrgittai Istvan, Hargittai Magdolna._._,

_ % 1, Uqupﬂfl
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Sncxrponorpatbnqecxoe HCcJepoBaHHE M pacuc-

—--— Tl METOAO0M MNOT/2 koMnaeKca . TPHXJIOPHAZ AJIOMIHHS

¢ ammnakom. Hargittai Magdolna, Hargittai
Istvan, Spiridonov Victor P, Pelissier Mi-
chel, Labarre Jean-Frangois. Electron diffrac-
tion study and CNDO/2 calculations on the complex of !
aluminium trichloride with ammonia, ClL,Al-NH;. «J. Mol. |
Struct.», 1975, 24, Ne 1, 27—39 (awra.) ’ o
MeToI0M Ta30BOil 3JEKTPOHOTpadiH H3yueHa' CTPYKTYpa
mosnexyant AlCl3-NHs (1). Haiizcust caen. sHayenus ocHoB-
CHBIX. MEXbsiACPHDIX paccrosniit - (ra, A) u yraos (@) :
Al—Cl 2,100+0,005, Al—N 1,996+0,019, ClI...Cl 3,569+ .
40,011, Cl...N 3,650,012, < Cl—AIl—Cl 116,9°. Pac- |
| ueTBl METOIOM TITIAT]/2 cBHIETEABCTBYIOT B TIONb3Y MIaX- |
maTmoit Kondopmawun I, mpuusToit B 3nexTpoHorpaduye-
CKOM CTPyKTypHoM ananuse. .[loayuenuble pannsie cono- :
crapicHbl € JAHHBIMHM U181 DOACTBEHHBIX — COEIHHeNHi
“ofCyKACHB H3MEHeHHs Ko1dOpMaLHH (MOJIEKYJT TIH KOMIIeK-
coo6pa30BalHH. ' CripuaoHoB -

/ e e
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50133j Electron diffraction study and CNDO.2 caiculations
_on the complex of aluminum trichloride with ammonia. Har-
gittai, Magdolna; Hargittai, Istvan; Spiridonov, \lictor P.;
" Pelissier, Michel; Labarre, Jean F. (Cent. Res. inst. Chem.,
Hung. Acad. Sci., Budapest, Hung.). J. Mol Struct. 1975,
24(1), 27-39 (Eng). The mol. geometry of the comvlex Cls-

Al.NH; was studied by clectron difiraction.. "CNDO, 2 calens, |

coanirmed the assumption of a stagzered Cie structure.  The

interat. distances are: Al-Cl 2,100 = 0.003, Al-N 1.9¢0 = 0.019, j
Cl...Cl 3.569 = 0.01, and Cl...N 38.185 = 0.012 A, The
Cl-Al-Cl bond angle is 116.9°.  The data indicate strong linkage i

of donor and acceptor. Variations in the boud configuratio

. - i
of the ‘donor and acceptor are compared with those of the re- !

_spective freemols. . .- - -- - =2 o @

|
i
!



g/w 7/&%5’ M %976
9, v 737-737 /WCQ

()3. Cleeere .

Lo ed Ot



Uty ISP T
L — 2O

7 ,
/—2j / &57’)’”“ Ay /ﬁ;’{ .
R S N S . / J”/ )

| shemy




7976

A (N0,) .,

SRR SR gats. s mve AR SHE SO (R
/85: 86472v Anhydrous aluminum nitrate. Srlimkovn. G. N,
Zhuk, S. Ya.; Rosolovskii, V. Ya. (USSR). Zh. Neorg. Khim.
1976,  21(6), 1464-9  (Russ). _AINO.)s was prepd. from the
reaction of NOzAINOg)) with AICT and then sepd. from excess
AICly by vacuum sublimation at '50°. The multiple sublimation
of NO:AAI(NOa)s] is an ineffective method for prepg. anhyd.
AlNOa)a.  The soly., thermal decompn., and ir spectra of

u f K : Al(NOJ)a were studied. A(NOa)a is a highly volatile compd. with
a high degree of covalence of the bands of the bidentate groups
c with the central nLcll,nl atom. "
COr. DAY .. ) § PO mene af adaa - s ® ~ 2 — av.

C 4. /1976 _{f’,«//Z



% \ / Vv 'f B81. daekTpoHorpaduueckoe HMCCAENOBAHHE CTPYKTY-
g AC3§&A Hp/bl MOJIEKYJASIPHBIX COEHHEHHiT Br;Al-NH; u BrzCa-NHj.
- \3’:0 naposoii dase. Hargittai Magdolna, Hargit-
tail, Spiridonov V. P, Ivanoy A. A. Electron

diffraction investigation of the molecular structures - of

_the addition compounds BrsAl-NHj; and Br&a-NH; in

the vapour phase. «J. Mol. Struct.», 1977, 39, Ne2, 225—

230 (aura.) ’

2 be) ALY [ N\ Metoom ra3oBoit snckTponorpadui YCTaHOBARHO, UTO
> 47 ¥ . = \ pyKTypa _prgAl-NHs 1 BriGa:NHj; cxoina co CTPyKTy- |
4 f/’/‘b/ = \poit anasofifIMEX~XTOPHAHLIX KoMisiekcoB, M3amepelninie
: . 3HAUCHHA  MEXKDbSACPHBIX PaCCTOSIHHIT COCTaBJSIOT:
“ Rai_nx=1997+0,019, Rga_n=2,081%+0,023, Rar_pr=

=92.9644-0,005, Rca_nr=2,288:0,005, Rpr...pr=3,834+ |

L +0,008A aas BrsAl-NH; u Rpr. .. pr=3,884-,008A ni.1

/ BrsGa-NHj. Yran Br—Al—Br u Br—Ga—Br cocrapasior

116,1° u 116,6° cooTBETCTBEHHO. . ___ Pcaiove !
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87: 76672n Electron diffraction investigation of the molecular
structures of the addition compounds aluminum bromide=
.ammonia (Bri;Al.NH;:) and gallium bromide.ammonia (Bri=
Ga.NH3) in the vapor phase. Hargittai, Magdolna; Hargittai,
I; Spiridonov, V. P,; Ivanov, A. A. .(Cent. Res. Inst. Chem.,

Hung. Acad. Sci.;* Budapest, Hung.): J. Mol. Struct. 1977, |
39(2), 225-30 (Eng). According to an electron-diffraction anal., :

Ceee iy
/ the mol. geometries of the addn. compds. BrsAlLNHs and |
/7/& ZL{‘&&ZC’%[QPmGa.NHa closely resemble those of their chlorine analogs. The !

coordination linkages and the acceptor parts are characterized by
the internuclear distances (in A): Al-N, 1.997 £ 0.019; Ga-N,
2.081 £ 0.023; Al-Br, 2.264 * 0.005; Ga-Br, 2.288 = 0.005;

Br...Br(Al), 3.834 £ 0.008; Br...Br(Ga), 3.884 £ 0.008. With the |
estd. harmonic corrections, the bond angles Br-M-Br are 116.1 ¢

I

and 116.6° for M = Aland Ga,resp.. . ..
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23 5100. Hayuenne MOJIEKYJISIPHOH CTPYKTYPHI nonop-’
HO-AKUENTOPHHIX KOMIJIEKCOB . FAJOreHHA0B ' AMIOMHIAA M,
rajiusi ¢ aMMHAKOM METOJaMM Tra3oBoil 3nex1pouorpaq)uu|
u macc-cnektpomerpnu. Hargittai, M, Tamas J,|
Bihari M, Hargittai 1. On the molecular struc-
ture of the donor-acceptor complexes of aluminium and,
gallium halides with ammonia as studied by clectron|
diffraction and mass spectrometry. «Acta chim. Acad.
sci. hung.», 1979, 99, Ne 2, 127—135 (aura.)

H3ayueHsl Macc-CeKTphl (MC)* cocmunenuit  MX3-NH,
(1), rac M=Al, Ga u X=Cl, Br (sueprus 3JIEKTPOHOB
50 3B, T-pa HOHHOrO HCTOYHHKA 100 1 150° pas xJaopupos
yi. GpoMua0B coors.). Hammune B MC monek. nonos (MH)
yKa3pBaeT Ha CTaGHJbHOCTD I. OTHOCHT. HHTEHCHBHOCTB
MU ymenbluaeTcss NpH 3aMcHe Al na Ga unau Cl na Br.
OcHOBHBLIM _TipoueccoM _(parMeHTalti Aast coepunenui Al




‘SIBJISieTCSl OTPLIB aTOMA 'TaJjloreHa, sl ‘coefuHeHui Ga —
MoOJIeKyJbl aMMHaka. Ha ocHOBaHHH BHIMOJNHEHHHIX paHee
anektponorpadny. uccaemosanmit I (cm. P)KXum, 1975,
10671, 1976, 135102,-1978, 1B581) u JHT. naHHBIX comoO-
CTaBJieHbl reoMeTpHY. mapaMeTpsl MoJiekysn I, MX; 1 MyX;.
(Ornocur. npounocts cpsidn M—N. no cpasHeHHiO € mpou-
.HocTblo cBsizeit M—X B coeannennsax I Buime, xoraa M=

:=Al 1 X=ClL - . I. B. Tupnues
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93:104376p The p'hotoclcctrogn sbectroscopic characterization
of vapors above heated alkali tetrafluoroaluminates, alkal;

Lassiter, Thomas W.;  Allen,™3.D,, Jr.. Sc weitzer, Geo,

Err20D [ (Dep. Chem., Univ, Tennessee, Knoxville, TN 37916 USX)? :}

- Electron Spectrosc. Relat. Phenom. - 1980, 19(4), 321-¢ (Eng).

W/ﬁff, The high-temp. He(1) photoclectron spectra of gas-phase alkali

1/ . : tetrafluoroaluminates, alkali tetrachloroaluminates, an ammonium
A

'tctmchloronlum_ix}nte were obtained. The identities of the
5 -vapor-phase entities were assigned from data derived by electron
CT7 7Y . ditfraction, mass speetrometry, and matrix-isolation and’ vapor
IR spectroscopies.  The Jonization energies-obsd, in the Apecteq
were assignec mo}.-orbxml origins through the use of theor
_calens. and_comparisons with analogous compds, . ] )
= @ ./L/.//PZZ A Zafls. o
N ACCL .
CHSIZD. 97 pdp

. tetrachloroaTiminates, and ammonium tetrachloroaluminato, \

|
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) 98: 169613m Raman spectra, ab initio molecular orbital calcu=

lations, vibrational analysis, and thermodynamic functions for

/ ammonia:AlXs (X = F,CL,Br). Papatheodorou, G. N.; Curtiss, L.
3‘7 3 A.; Maroni, V, A. (Argonne Natl. Lab., Argonne, IL 60439 USA). J.
Chem. Phys. "1983, 78(6, Pt. 1), 3303-15 (Eng). Raman spectra of

gaseous NH3:AICl; and NHa:AlBrs were recorded at 400°. The obsd,
Raman frequencies in combination with reported IR frequencies for
NH3:AICls and ab initio MO calcns. on NHa:AICl; and NH3:AlF; were
used to derive force consts. for all 3 NHx:AlXa complexes (X = F, Cl,
r) based on an adjusted valence force field (AVFF) concept. The
C/fesulting force_const. calcns. produced complete sets of A; and E

é‘(p ) W'M mode frequencies for each complex. Statistical mech. analyses were

then performed using the A1 and E mode frequencies together with

97—[{9 estd. values for the torsional mode of each complex and published
enthalpy data. From these analyses, the relative thermodn. stability
of encﬂ complex was detd. At 700 and 1000 K, NHa:AICl: more
stable than NH3:AlBrs. The reaction of gaseous NH3 with solid AlF,
to form NHa:AlF3 is not favored in this temp. range, which provides
an eml}t‘mation for the lack of success in prior efforts to produce
NHa:AlF;.

c. ). 1993 98, w0 MR RS Rl
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. lecular orbital calculations, ~vibrational ' analysis, and
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9 1539. CnekTpbl KOMOHHALHOHHOrO paccesiHHsl, pac-
yeTHl MOJIEKYJsipHLIX opGuTtaneii MetomoM ab initio, koae-
GaTeqbHLII  aHANM3 M TEPMOAHHAMHYECKHe  (YHKUMH
NH, : AIXa(X=F, Cl, Br). Raman spectra, ab initio mo-

thermodynamic functions for NH;: AlX; (X=F, CI, Br):
Papatheodorou G. N, Curtiss L. A, Maro-
ni V. A. «J. Chem. Phys.», 1983, 78, Ne 6, Pt 1, 3303—
3315 (aura.)

Hsyuennt cnektpet kom6. pac. (10—3500 cm—!) komn-
aekcos NHj: AlX; (1), rae X=Cl u Br, B rasoBoii ¢aze
npu T-pe 400°C u  BO3OYXKAEHHH  JIa3epHOil  JHHHel
514,5 uM. ConocraBienbs cnekTpnl KoM6. pac. H HK-no-
raoutenus 1. Metonom ab initio paccunraHnl  3HaueHHs
3HEprHH MOJCKyJsipHbIX op6uraneit B I. Ilposeaen amanus
HOPM. KOJicOaHHit M OMpefeJIeHEl BeJHYHHEI KOHCTAHT BaJl.
cunosoro noust I. MaeHTHOHUHPOBAHB MONOCH Kone6auuil

G0./983, 18,09 @



1 Tunos cHMMeTpHu a; H e. OO6CyKAeHa OTHOCHT. TEPMO-
JIMHAMHY.  CTAGH/LHOCTh _TNEPEUHC/ICHHBIX KOMIMJIEKCOB I
Tloka3ano, uto npu T1-pe 700 n 1000 K~ xommnexc T ¢
.X=Cl Gonee crabuieH, HexeJH KOMIJIEKC C X=Br. Cue-
JaH BHIBOA, YTO KoMmJeKcw I o6aanaior 3TaHONOAOOHO
CTPYKTypOIil, cozepxaueii CBA3H Al—N, npuuem Bpamenne.
rpynn NH; BOKpyr 3TOH CBfi3H B_KOMIJEKCAX ABJSIETCS |
NpaKTHYECKH CBOGOIHBIM. Bub6a. 37. H. B. A.l




AL W)y o QO T5T 1955

POBAHHBIX KATHOHOB aJIOMHHHS H  COMOCTABJAEHHA C MX
Gopcomepxawnumu ananoramu. An ab initio study of di-co-
ordinate aluminum cations and comparison with their
boron analogs. Coffer Jefifrey L, Petersen
John D, Bennett Dennis W. «J. Mol. Struct.»,
1985, 122, Ne 1—2, Suppl.: «Theochems, 23, - No 1—2.|
115—121 (anra.) :
Hesmnupuueckum metomom CCIT MO JIKAO B Gasucax
OCT-4I'd, OCT-6I'®, OCT-4-31T® u OCT-6-31TD wucéne-
JIOBaHO 3JICKTPOHHOEC CTPOCHHE , THNOTETHY.  KAaTHOHOBY
A(NX2)ot, X=H, CHs;; A=AUI u 1) u B (I, 1V)]
OnTHMH3HPOBANHCh AIHHE CBA3eA A—N i yrasrN—A—N:
Bapbepu Bpamenns (B Gasnce OCT-6I'®) Haiiienm pas-

- \ uemu 1,13; 1,27; 17,6 u 21,0 kkan/monb aas I—IV COOT-|
OEMS. E

) BCTCTBCHHO; yMeHbluenHe GapbepoB npH mnepexoze ot IIE
// @ H IV x I u 1I, BHAHMO, 06GYCJIOBJAEHO MaJIOCThIO n-xomno-',]

HeHTH cBsi3n Al—N B cpaBhennn co cBsspio B—N. Ilas!
l—l\’__,,uauéo.'@ CTaGH/bHEL _JHHefHpe KOHQHIypauHH K3

\ b /285 L8, NG,

2



JiuaxmatHoit Konpopmauneii rpynn NXz. B I u Il noaoxs-
TEJbHBIT 3apsii B ropasao GoJbllel CTeneHH JOKaJH30BaH'
‘Ha ueHTpanbHoM aToMme, ueM B Il u IV. TIlpoBenenHue:
B TOM e NpHOJHMKEHHH PAacCyYeTh! TPHKOOPAHHHPOBAHHBIX
cicreM A(NX:)s mokasans, 4TO, XOTS. AHKOOPAHHAUHOHHHE |
coeaunennus Al, BEAMMO, CTaGHJIBHEL H MOTYT CYHIeCTBOBaTb:!
B BHAC HMHTEPMEIHAaTOB, SBJSIOLHXCS, OYeHb CHJbHBIMI|
JIIOHCOBCKHMH KHCJIOTaMH, MaJloBepPOSITHO, YTOGH HX Mox(-i'
HO ObLLIO NMOJAYYHTb HCXOASl H3 TPEXKOOPAHHALHOHHBIX CO-
eaunennit. O6CyxaeHo BuHANHE BeqHYHHH (asnca Ha pe-!
3yJAbTaThl PacyeToB. B. JI. JleGexnes;

&
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\ 7b1265. HK-cneKTpsl napoB NpH BLICOKOIt Temnepary-|
e, pacyeT MOJIEKYJNSPHHIX OpPGHTaJeli M HOPMAJbHHX KO-

e6anuit AICI;NH; nm AICI;ND,. -High temperature infra-f

red vapour spectra, molecular orbital calculations and
vibrational 'analysis of AICI;NH; and AICLND;. Sjog -
ren Carl E, Rytter E. «Spectrochim. Actas, 1985—‘
A41, Ne 11, 1277—1286 (aura.) '

B o6aacth 50—1800 1 2300—3500 cm—! B KioBeTax mag
ra3. o0pa3loB C aJMa3HBIMH OKOWKaMH mnpH 350—664 K
uamepenbl HMK-CriekTpn morJoulenHs H H3JyueHHs mapos
AICI;3NH,; (I) u AICI;ND; (II), Ha ocuoBe anaausa ko-

TTBno-Bpalliat, MoJoc—pacueta HOPMaJIbHEIX KOJeGa-
HHl A WaXMaTHOH KOH(OPMAaUHH H CPaBHEHHSI C JuT,
KP-cnektpamn caenano othecenswe mnoJsoc.  Hesamnupuy,
KBaHTOBOXHM. pacyeTaMH B npuGimxenuu Xaptpu-doka
MOATBEPXK/IEHO HaJHYHE 3aTOPMOXEHHOTrO BHYTP. Bpalle-
s B I, -11. Tlokasano, 4ro maxmaTHas KoHdopMauus Go-
Jlee cTaGu/ibHa, 4yeM 3aTeHenHas. OGCYyX[eHH 3aKOHOMep-
HOCTH B CHJIOBHIX KOHCTaHTaX. H. JI. Apiotkuna

L
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MO N D dasgo 1985

03: 203030c High temperature infrared vapor spectra, molecular’

) orbital calculations and vibrational analysis of trichloroammi=[

y 7 ﬂ nealuminum and trichloroammine-ds-aluminum. Sjoegren, Carl:

l, 3 j E.; Rytter, E. (Dep. Chem., Univ. Oslo, 0315. Blindern, Norway).!
Spectrochim. Acta, Part A 1985, 41A(11), 1277-86 (Eng).|

Tﬁe IR spectra of AICLLNHa and AICI3ND; vapors were recorded in!

the 50-1800 and 2300-3500 cm-! relgions.with, an evacuable Fourier

transform spectrometer by transmission and emission techniques,

Evacuable cells of Ni, having windows of tﬁgﬁ Ila diamond and‘

sealed with O-rings of Au were employed. All IR active fundamentals

were assigned and a valence force field based upon the present’ IR‘

N frequencies was derived. An indirect observation of the Inactive

: torsional mode rules out the possibility of free Internnl rotation!

i W around the Al-N bond and this conclus on was supported by an ab'
initio calcn. The spectra were interpreted in terms of a nagFered Ca.,,

structure and anaR of IR band contours and Raman polarization

measurements reported in the literature were used as an aid to the

’ fassignment of fundamentals, ) o Bew 5 R o rereril stz

¢ 41985, 193, 4y
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I 103: 186064x Vibrational spectrum and nortui} coordinate!
analysis of aluminum tetrathlophosphate polynicric ¢huhs,
Wibbelmann, C.; Cyvln B, Na Cyvin, 8, J. (Norges ‘Tek. Hiopzk,
Univ. Trondheln, Arondheim, Norway). 2, Natuejursch, A: l'}x 3.
Phys. Chem,, Kosmophys. 1985, 40A(9), 809-12  (Ger). - AIPS,
forms edge-sharing tetrahedral chains which are isosteric ta SiS,.
The Raman and IR spectra were recorded and assigned on the hasis
of D24 symmetry of the free mol. Splitting of severul bands tye to
the lower site symmetry in the crystal lattice were treated subscepently
using a correlation diagram. The frequencies of internal vibritions
were caled. using a simple wmodel consisting of chidin fragments of
various lengths, o
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%%/ ‘/l//é 7 15 B1324, Kﬂo{e}/sﬁgg{ {njmpocxonuqeéigic.

uetnl assi monekyn ClAl-NH; u CI3AI-ND;. Vibrational

spectroscopic calculations for Cl;AlI-NH,; and Cl;Al-ND,
. molecules. Sebestyén Attila. «Acta chim. hung.s,
)7 /4 1987, 124, Ne 6, 845850 (anra.)

ITo COBOKYMHOCTH 3KCNEDHM. NaHHHX, MOJYYCHHHX Me-
TONAMH ras. S/MeKTPOHOrpapHH M KOaeGaT. CIeKTpOCKOmH,
‘MHK nns moaekyn Cl;Al'NH; (1) u CLAI-ND;_ (11) pac-
CYHTaH Ha0op CHJIOBHX TOCTOSHHHX 1. C NOJIyYeHHBIM
CHJIOBHM TOJIEM BHIYHCJIEHH CPelHHe aMIJHTYAW KoJjeGa-
HHil JJS Pa3HBIX THIOB MeXaTOMHBIX paccrosinuii B I g
Il mpu 0, 298 u 522 K (nocnennsist — 1-pa 3KCnepHMeHTa),
CymecTBeHHbIe OTJHYHSA B SKCMEPHM. H DACCYHTAHHHX Be-|
JuunHax  aMmantyan I(Al—N)  oGbsicusiiores  6onburnm |
CABHTOM 4acTOTH BaJ. Kol V(AI—N) B cnektpax KpHCT,

(,aﬂ . I u II (ncmosb3oBanubIX B pacueTax CHJIOBOro noJs) no
CPAaBHCHHIO €O CMeKTpaMu ras. B-B (~mna 100 cm-1). |
~ : - T. M. Kypamumnna !

X. 1963, 12 w/s




(LACNE  ndfsts /9y

) .
/%’/' WJ 108: 1760045 Vibrational spectroscopic calculations for aluminum
j chloride.ammonia and aluminum chloride.perdeuterated ammonin
molecules. Sebestyen, Attila  (Dep. Gen. Inorg. Chem., Veszprem
Univ. Chem, Eng., H-8201 Veszprem, Hung.). “Acta Chim. Hung,
19387, 124(6), 845-50 (I3ng). Normal coordinate analyses for the
ChLALNH; and CLALND3 mols. were performed on the basis of!'
vibrational gas spectra and clectron diffeaction structural data by the
least squares refinements, using an algorithm of generalized matrix
inversion. The mean amplitudes of vibration along with their framq
0 MM’ ')cnnlributions were also caled. Potential barriers {n internal rotation’
W{{ ‘/ l wero then detd. from the assigned torsional frequency, v, from the!
caled. mean square amplitudes of vibration (l2abb and from the'
torsional angle difference, (Ar), between t_flc sym. and distorted’
equil, structures, Reaults obtained in the varlous ways are compared, |

C.A.-1988, 198 ~ 20
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M. N, | /994,

~ A[63. Anan ammwaxa. Ammonia alane / Marsh Craig
M. B. Hamilton Tracy P., Xie Yaoming, Schaefer Henry F.
~(m) // ). Chem. Phys. .— 1992 .— 96 , Ne 7 .— C.
5310—5317 .— Awrn.
MeTonamM  KOHDUIypay. B33UMOAREHCTBMR M CBA33HHBLIX
'KNAacTepoB B PacluMpeHHbix 6a3ucax MCCNefoBaHbl MoneKyns!
AlH;/NH; (1), AlH; u NH,. Onpepenena 3Heprus puccouma-
an T, pasHas 26 xxan/monb. [lokasaHo, YTO NOCKONLKY!
coxpansercs patusHas npupopa cessu Al—N, rpynne AlH,
hg u NH; He MCNBITHIBAIOT CYU\ECTBEHHBIX M3MEHeHWi npu o6-'
v{[ ~/] » pasosanuu . Paccuuranbl napameTtpbl pPasHOBECHON reomer-
PUM, NHacTOTbl  TaPMOHMY. xonebanui, WMK-untencusnocty,
(3TOMHbIE 32PAAbI W AWNONbHLIN MOMEHT | ;

P 1993, N Y



Y/ /)/@,, | /99

008450 IR and Raman spectra of silver nitrate at low

< seratures. Shen, Z. Xo; Sherman, W, F.; Kuok, M. H.; Tang,!
D (Dep. Phys, Natlo Univ. Singapore, Singapore, Singupore’
a1 J. Baman Speetrose. 1992, 23(9), 509-14  (EKng). The IR
Jeire of ApNO3 were recorded using single-crystal samples and
anted radiation. More detuled information was obtained than'
. "‘mx((‘-l In previous Sllld!(':l using polyeryst. samples, 'I'hAn very
.~ 24 [ absorption bands of the v and v2 modes were studied by
ized reflection measurements.  Raman spectra of AgNO) were
.o recorded and used to provide supplementary data.  Better.

/p e guments for the components of the fundamental modes were

eaned u.iinf the polarized spectra, and some isotope and combination

v ote were also obsd. nnd.nssu:ncd. The present data allow a better

wderstanding of the s(rlltlin-.:s of the tundamental modes. ‘The

.« temp. phase showed a softening of the 13 and re modes as the
watals were cooled below the transition temp. (140 K), and this
seata a limited (P, T) range of stability for this phase.

C A, (994, 112 m@‘
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J 251047, KpaTHble CBS3M aniOMMHMH—a30T B~ Mansix Mo-

nexynax AINH. Crpykrypst M xonebarensubie uacrorst AINH,,
AINH; u_AINH,. Aluminum —nitrogen multiple bonds in “smat
AINH molecules: Structures and vibrational frequencies of
AINH;, AINHs, and AINH; /Davy Randall D, Jaffrey Kent L.

_//). Phys. Chem. .—1994 .—98 No 36 .—C. 8930—8936

.— Anrn. u

Metopamu Xaptpu-®oka, KOHdUrypau. B3-8MS W B npu-
6nMIKEHWM CBA3aHHLIX KNacTepoB ONpPeAeneHbl  pasHoBec-
HblE FEOMETPMY. NapameTpsl M 4actoTbl KonebaHui H3ome-
pos monexyn AINH; AINH; u AINH,. HailipeHo, uto cTpyk-
TypHbie tb-nbl HU3WMX NO ISHEPruH U3OMEPOB MOXHO npepg-
crasuts 8 suae Al—NHz HAI—NH; u H;Al—NH,. O6cyx-
aeHa opMmanbHas KpPaTHOCTb  CBA3M Al—N 8 pasnuuHbix
coepn., K-pas MoxeT BapbupoBaTtbcs ot 1 po 3. A. B. Hemyxun
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121: 164357q Aluminum-Nitrogen Multiple’ Bonds in Small|

77 AINH Molecules: Structures and Vibrational Frequencies
ﬁ{ [ //‘% AINH:, AINH;, and _AlNH4_. Davy, Randall D.; Jaff;ley, Keﬁ)t Io.rl
(Dexartment of Chemistry, Liberty University, Lynchburg, VA 24506
s USA). J. Phys. Chem. 1994, '98(36), 8930-6 (Eng). Ab-initio!
/ / //é/ mol—electronic-structure methods were used to study aluminum-nitrogen;
y analogs of the simplest alkyne and alkene mols, and their isomers,’

and the exptl. studied Hs. Geometries, relative energi
harmonic vibrational frequencies of isomers havin th:rgfl:rsﬁnglnag'
AINHz, AINH3, and « were obtained at the SCF, single and
double excitation CI (CISD), and coupled cluster including aﬁ single’
and double substitutions (CCSD) leveﬁ of theory. The lowest energy'
. » ! isomers_were AI-NHz, HAI-NHz, and H:Al-NH.. The HAI-NH
})L\ L /)I/Z U/— —isomer is guam-lmear, and_ has a th.eor. bond length indicative of a'
/ e ey, hast, b hiliogeriti:. o1 Loty Jetcwd by the
) " Y very 2 f hydrogenation, mol, and the '
/ 62 c /// ﬂﬁq&é energy of the AI-NH; isomer. The double bond {u bond plus N &wﬂi
/ x donation) is much more favorable. The strength of the Al-N bond |
L 0 C// L / depends strongly on the no. ofhydrogens on the aluminum atoml
) __because the hydrogens increase the Lewis acid strength of the |
/}L 6 &7 /),ﬂ&?lé / a{umxnumdawm. "he add?."and }Ensertion pdroducts of aluminum'
. atoms and ammonia are fully characterized, an )
/ / prg_vious exptl. and theor. studie’s,. . . d cormparred- .tol

Ec.ﬂ' /‘9?‘/}‘ L&// N/Y i
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F: AINH3)+

P:3 )
135157. Tlpumenenie rHGPHAIIBIX  MCTO0B, OGBCAMHAIOWNX TCOPHH
(yHKLHOHANA  TUIOTHOCTH M Xaptpu-®oka. Tcomerpit 1 JHCprill
muccounawy  kommackcos  Al{+}. Application of density functional
theory/Hartree-Fock hybrid methods. Geometries and bond dissociation
cnergics of Al{+} complexes / Stockigt D. // Chem. Phys. Lett. - 1996. -
250, N 3 - 4. - C. 387-392. - Aurit. '

C noMmolLbio FHEPHAHOrO MOAX0AA, 0OLCAHHAIOLICTO METONL ¢yHKuonana
mnotHocTit M Heammupiueckuit meron CCII, paccumTaiibl rCOMETpHit i
3HEpriti paspbiBa CBA3M B KOMMJICKCAX Al{+}-X (X=CHI[3], NH[3], H[2]O,
OH, HF, HCN, HNC, CO, CN, CH[2]O, CO[2], N[2], O[2], F[2]).
Pe3ynsTathl, MONYHCHHBIE MPH HCMONB30BAHII (yuxuonanos B3LYP/6-
311+Td@3df, 2p)/B3LYP/6-311+T(d, p), Xopowo cornacyltes C
3KCMepHM. JAHHBIMH 1 pacueTamit yposta I ayccHan-2.

e S R S S -

1396



AN I 39556 195F

]/ ’Z 127:72362h Reactions of Laser—Ablated Aluminum Atoms with
Ammonia. Infrared Spectra of HAINH,, AINH,, and HAINH in

Solid Argon. Lanzisera, Dominick V.; Andrews, Lester (Department

) : of Chemistry, University of Virginia, Charlottesville, VA 22901 USA). J.
i . Phys. Chem. A 1997, 101(28), 5082—-5089 (Eng), American Chemical
Society. Pulsed laser—ablated Al atoms react with NH; to give 2 major

products, HAINH, and AINH,, which are trapped in solid Ar and identi-

fied from IR spectra through isotopic substitution (13N, D) and MP2

.calens. of product structures and lsotopxc frequencies. The bent HAINH

W m‘f// mol. was a mmor‘produ‘ct
i1

A1 - ‘
€. 1997 [2F 4




(Wl i (32
J% 3 ’ /V j 126: 321641a The Chemical Vapor Deposition of Alunfinum

Nitride: Unusual Cluster Formation in the Gas Phase. Timoshkin,

Alexey Y.; Bettinger, Holger F.; Schaefer, Henry F. III (Department

of Chemistry, St. Petersburg State University, St. Petersburg, Russia

198904). J. Am. Chem. Soc. 1997, 119(24), 56685678 (Eng), American

Chemical Society. An ab initio investigation of the chem. vapor deposi-

tion of AIN from the AICI;NH; adduct is presented. Geometries, har-

monic vibrational frequencies and relative energies for the AICI;NH,

adduct, its dissocn. products AICI,,, NH,, (n = 1-3), and ring and cluster

compds. [(CLAINH,), (n = 1, 2), (CIAINH), (n = 1,2, 3, 4, 6)] are

A discussed. The Al-N bond lengths in the investigated compds. are

l / ﬂ / strongly dependent on the coordination nos. of the aluminum and nitrogen
centers, decreasing from 2.0 A for 4—coordinated AUN centers to 1.79

iwcwm and 1.68 A for 3— and 2-coordinated AUN centers, resp. Thermodn.‘
 anal, shows that dissocn. of CLAINH, (x = 2, 3) compds. with elimina-

/ MW— M Wﬁ tion of HCI and simultaneous formation of oligomeric forms is preferable!

/ to the process of dissocn. into components or simple HCl detachment. |

0/ M '0 Under std. conditions gaseous 4-coordinated AUN compds. (CIAINH), !
and (CIAINH), are more stable than 3—coordinated (CIAIN H), and (ClA-|

y ﬂ L’M INH); compds. In 4—membered rings and clusters, the electrostatic repul-!
sion between nearby Al-Al and N=N atoms makes reorganization to:

6—membered rings extremely favorable. The suggested mechanism of,
AlN depo ition involving cluster formation in the gas phase is discussed. |

¢, h.199% 196, W i)
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127: 195707 About the aromaticity of Al,N,Hj. Nyulaszi, Laszlo!
(Department of Inorganic Chemistry, Technical University of Budapest, |
H-1521 Budapest, Hung.). J Chem. Soc., Dalton Trans. 1997, (13),{

chem. calcns. showed that the ALN;Hj; ring is not planar, mainly ag al

. result of the repulsion of the neighboring nitrogen lone pairs, The planar|

_ structure, which is a saddle point on the potential energy surface, |

| . ﬁ - however, is 1.01 kcal mol-! less stable at the CCSD(TV6-311 + G.
AG ALLTD GDymBose-s11 + atamss giess sl of theory than the min.~energy
structure. According to energy criteria, the aromaticity of the mol. i3

[z W ) small at most. The geometric criteria on the other hand were shown to

be useless in the prediction of aromaticity in thiscase, |

o) D a .
i p -

C-A.1997, (2% K 1y
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CA 1603, 129 {1

_planar 4=. 6=, and 8-membered AIN rings. resp.

159%

129: 127360e Structure and stabilities of (HAINH), (n = 2-4).
C Xian Yang; Li, Chong De; Wu, Tao; Yao, Tian Yang; Ju, Guan
hi (State Key Laboratory Coordination Chemistry, Coordination Chem-

. istry Institute, Department Chemistry, Nanjing University, Nanjing,
* Peop. Rep. China 210093). Theor. Chem. Acc. 1998, 9%4), 272-276
- (Eng), Springer—Verlag. Ab initio mol. electronic structure methods
¢ were used to study the relative stability of the planar inorg. ring (HAI-
* NH), (n = 2—4) during homodesmotic and monomer polymn. reactions.

Optimized geometries, frequencies, and energies through RHF/6~31G"
are reported, and energies at the SCF optimized geometries including
Moeller—Plesset 4th perturbation theory with single, double, and qua-
druple excitation (MP4SDQ) corrections are also reported for both reac-
tions. Homodesmotic reactions with MP4SDQ —28.5 kcal/mol for (AIN),,
1.9 kcal/mol for (AIN); and —0.97 kcal/mol for (AIN),. On analyzing a
7—-MOs diagram, only 1, 3, and 3 strongly bonding 7—MOs exist for the

y

|
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128: 300233v Structure. Spectrn, and Reaction Energ'xes of the |
Alummum Nitrogen (HAl1-NH), and (H,A1-NH,), Rings and the .|

(HA] NH), Cluster. Davy, Randall D.; Schaefer, Henry F., IIT (De-

partment of Chemistry, Liberty Umversxty, Lynchburg, VA 24502 USA).
. Inorg. Chem. 1998, 37(9), 2291-2295 (Eng), American Chemical Society.
", Rings of four—coordinate aluminum and nitrogen are easily synthesized
- and well studied, as are clusters of four—coordinate Al and N. Only
i recently, however, have rings that are derivs. of the model compds. (HAl-
NH), (n = 2, 3) with three—coordinate Al and N been synthesized. Ab
Jinitio mvestxgatxons of the structure, bondmg, vibrational spectra, and
reaction energles for the three—coordinate ring (HAl1-NH),, the four—
. coordinate ring (H,Al— NHz)z, and the four—coordinate cluster (HAl—
. NH), are presented. Even in the.absence of differences in steric factors,
the four—membered ring has longer Al-N bonds than either the six—
. membered ring or the unassocd. aluminum amide, H,A1-NH,. This is
- due to both rehybridization and x interactions. Theor. reaction energies
for formation of the (HAI-NH), cluster from the (H,Al-NH)); ring are
. consistent with mtermol loss of hydrogen, or the necessity of surface
. catalysts L - ;
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”-:;z —é, 128: 2488128 Evolution of bonding in Al.N clusters: transition !
from nonmetallic to metallic character. Nayak, S. K,; Khanna, S. !

N.; Jena, P. (Physics Department, Virginia Commonwealth University, |

Richmond, VA 23284-2000 USA). Phys. Rev. B: Condens. Matter Mater. i

Phys. 1998, 57(7), 3787-3790 (Eng), American Physical Society. The

evolution of the equil. geometry, binding energy, and electronic structure '

of AL N clusters has been studied using first—principles calcns. based on |

d.—functional theory. The bonding in small (n = 2-6) AL,N clusters, in :

Wﬂ - analogy with the electronic structure of bulk aluminum nitride, is found !
to be intermediate between ionic and covalent. However, the electronic |

% ﬂ/ W structure takes on a metallic character in Al;,N and the cluster's chem. '

is seen to mimic the chem. of an alkali atom. The calcns. also reveal *

— the existence of an' anomalously stable Al;N cluster, in sharp contrast
/\ with the bulk stoichiometric compn. ‘ o . ;

0A. 1998, 1RE, W20
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ics of the Al-N,'complex. Yang, Xin; Gerasimov, Irina; Dagdigian,
Paul J. (Department of Chemistry, The Johns Hopkins University,
Baltimore, MD 21218-2685 USA). Chem. Phys. 1998, 239(1-3), 207—
221 (Eng), Elsevier Science B.V.. The weakly bound Al..N, complex
was prepd. in a pulsed supersonic beam and studied with laser fluores-
cence excitation spectroscopy. Transitions to bound vibrational levels in
electronic states correlating with the Al(5s, 4d) + N, asymptotes were
obsd. Resonance fluorescence from the excited levels could not be
detected. These excited levels decay nonradiatively, and the excitation

wh o

/..iéb:.-i74617z Electrt;nigé}";;:ctroscopy and excited state dynam-

) .
0 _
CA. Y 1999, 150 , V3
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spectrum was obtained by monitoring emission from the lower Al at.

i

levels. The band systems were dominated by progressions in the excited |

state Al-N stretch vibrational mode. Vibrational assignments were made
through anal. of N isotope shifts. The rotational contours were obscured
by Lorentzian line broadening from the nonradiative decay. For excita-
tion to the Al(5s)...N state the rotational structure of bands with small
linewidths was consistent with a 2£*~2[1 electronic transition of a linear
mol., in accord with the previously calcd. linear structure of the ground
state (Chaban, G., and Gordon, M.S., 1997). The excited state binding
energies are 1218 + 10 em~1 for the Al(5s)...N, state [2Z* symmetry] and
2705 + 165 cm-? for the Al(4d)...N state of 2A symmetry. From the
threshold for formation of Al(5s) from the nonradiative decay of Al-
(4d)...Nz, an upper bound to the ground state dissocn. energy Do" =< 354
4+ 2 cm-! was obtained. For comparison-with high—resoln. scans over
Al...N, bands, similar scans were recorded and analyzed over several
bands of the AlAr H2Z*—X2I1,,, transition, which correlates with the Al
53 — 3p at. transition. Excited—state rotational consts. were derived
and employed to obtain B, = 0.1128 % 0.0020 cm-!, and hence R,' =
3.05 + 0.03 A. A weak predissocn., giving Al(3d), was obsd. for AlAr-
(H2Z*). —— . )
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P: 3
132:69574 The structure of AlnNn (n=2-4) clusters:|
a DFT study. BelBruno, J. Burke, Laboratory,
Department of Chemistry, Dartmouth Molecular Materia|
Group, Dartmouth College Hanover, NH, USA i
Chem. Phys. Lett., 313(5,6), 795-804 (English) 1999 The!
geometry, harmonic vibrational frequencies and stability
of the structural isomers of small aluminum nitride
clusters were investigated. lowest energy structures are
" cyclic with Dnh symmetry. The caged structu Al4N4 lies
higher in energy than the planar cumulenic monocyclic |
ring. T bond dominates the structures for many isomers |
so that one preferred diss channel is loss of the AIN
monomer. The properties of the aluminum nitri clusters
are similar to those of the BN clusters even though the
aluminum have a significantly larger at. radius.

F: AlniNn 1995 ;

O A 2860, T34,
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% ' 130:272272c Ab Initio Investigation of Structures and Energies ‘.

of Low—Lying Electronic States of AlNs, Al;N, and ALN,. Boo, !

Bong'’Hyun; ~Liu,” Zhaoyang (Department-of Chemistry, Chungnam

g ‘National University, Taejon, 305—764 S: Korea)."J. Phys. Chem.'A 1999, :

L PU  103(9),1250-1254 (Eng),- American Chemical Society. “The structurss .
and energies of low—lying electronic states'of AINj,” Al,N, and’ AlzN;f

/( #WML were ‘evaluated at the HF, MP2, QCISIXT), CCSD, and CCSI(T) levels
of theory,‘using several basis sets of 6=31G* (for HF), cc~pVDZ (for '

@/// M ﬂ&“ é MP?2 and QCISIXT)), and cc—pVTZ (for CCSD and CCSD(T)). The ground
y ﬁ state of AIN, was predicted to be a X+ state with a'linear AI-N—=N—-N,

/1/ l"/ M l"( 77/29% structure. The most stable species of Al;N was found, however, to have \

" Dyy symmetry and A", ground state.” For AL N,; various isomers were |

' o
&y
C.7, 1999, 130, #26




found to be energetically favorable. A rhombic isomer with the N atoms
along the short diagonal and with a 2A_ electronic state is the lowest in
energy at the MP2/cc—pVDZ, QCISD(TVcc—pVDZ, CCSD/cc—pVTZ, and
CCSD(TYcc—pVTZ levels. " A linear structure Al-N~N-—Al with a 3Zg-
electronic state is the second lowest. The third stable isomer with Al
atoms bonded directly to the N, x orbital seems to be one of the model
species for the sake of the nitrogen fixation. The formation of a variety
of configurations of A]zNz is energetically plausnble under the reaction
conditions employed since the energy dxﬂ'erences in the AlN, species
are relatively small. . .
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F: ALNH3 f '
F: 2 1797 |
132:56342 Zero kinetic energy spectroscopy of|
A1NH3 complex. Yang, D.-S.; Miyawaki, J. l

Department of Chemistry, University of)
Kentucky Lexington, KY, USA Chem. Phys. |
Lett., 313(3,4), 514-518 (English) 1999 Pulsed ;
field ionization-zero kinetic energy photoelectron!
spectrum of the jet-cooled Al-NH3 complex, AINH3, was |
obsd. for the 1lst time. The spectrum shows vibronic;
transitions from 2 spin-orbit levels of the neutral'!
ground state, which allows the measurement of the!

L.A2000, 52



following spectroscopic consts.: ionization potential'
(39{&puncsp; omitted}746 cm-1), spin-orbit splitting
(58 cm-1), intermol. stretching vibrational ;
frequencies (.omega.3+=339 cm-1, .omega.3+x3+=3.1 cm- |
1, and .nu.3=227 cm-1), and intermol. bending ;
frequency (.nu.6+=557 cm-1). The observation of the !
spin-orbit splitting confirms that the ground state |
of the neutral complex is the 2E state. o 1
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F: Al13N !
p: 3 |
132:229128 Reactions of Laser-Ablated Aluminuml
Atoms with Nitrogen Atoms Molecules. Infrared |
Spectra and Density Functional Calculations for the A
Al2N, Al2N2, Al1N3, and Al3N Molecules. Andrews,

Lester; Zhou, Mingfei; Chertihin, George V.; Bare,
William D.; Hannachi, Yacine Chemistry Department,
University of Virginia Charlottesville, VA 22901,

USA J. Phys. Chem. A, 104(8), 1656-1661 (English)
2000 Laser-ablatqd Al. atoms react with

C- 12680, 3



dinitrogen on condensation at 10 K to form N3 radical
and the subject mols., which are identified by N
isotopic substitution, further reactions on
annealing, and comparison wit isotopic frequencies |,
computed by d. functional theory. The major A1IN3
product is identified from 3 fundamentals and a
statistically mixed N isotopic octet pattern. The .
Al rich Al2N and Al3N. species are major prod on
annealing to allow diffusion and further reaction of
trapped species. This work provides the 1st exptl.
evidence for mol. AlxNy species that ma involved in
ceramic film growth.




F: ALIN2
P 3
132:229128

Reactions
A

of Laser-Ablated Aluminum
toms Molecules. Infrared

\(0 Atoms with Nitrogen

%\ 6(( O Spectra and Density Functional Calculations for the A
Al2N, Al2N2, AlIN3, and Al3N Molecules. Andrews,

Lester; 2Zhou, Mingfei;

Hannachi, Yacine Chemistry Department,

University of Virginia Charlottesville, VA 22901,

William D.;

usa J.
2000

(- 2600, 132,

Phys. Chem. A,

Chertihin, George V.; Bare,

104(8), 1656-1661 (English)

Laser-ablated Al atoms react with




dinitrogen on condensation at 10 K to form N3 radical
and the subject mols., which are identified by N
isotopic substitution, further reactions on
annealing, and comparison wit isotopic frequencies
computed by d. functional theory. The major AlIN3
product is identified from 3 fundamentals and a
statistically mixed N isotopic octet pattern. The
Al rich Al2N and Al3N species are major prod on
annealing to allow diffusion and further reaction of
trapped species. This work provides the 1st exptl. !
evidence for mol. AlxNy species that ma involved ini
ceramic film growth. '
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Lester; Zhou, Mingfei; Chertihin, George V.; Bare,!

F: AL2N2 \

P: 3

132:229128 Reactions of Laser-Ablated Aluminum|
Atoms with Nitrogen Atoms Molecules. Infrared"
Spectra and Density Functional Calculations for the A!
AL2N, Al2N2, AIN3, and Al3N Molecules. Andrews, |

William D.; Hannachi, Yacine Chemistry Department,
University of Virginia Charlottesville, VA 22901,

Usa J. Phys. Chem. A, 104(8), 1656-1661 (English);
2000 i ~ Laser-ablated A; atoms react witm




"dinitrogen on condensation at 10 K to form N3 radical.
and the subject mols., which are identified by N
isotopic substitution, further reactions on
annealing, and comparison wit isotopic frequencies
computed by d. functional theory. The major A1N3

product is identified from 3 fundamentals and a’
statistically mixed N isotopic octet pattern. The
Al rich Al2N and Al3N species are major prod on.
annealing to allow diffusion and further reaction of -
trapped species. This work provides the 1st exptl. |
evidence for mol. AlxNy species that ma involved in§
ceramic film growth. o + pmmsmemmnd3e
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F: AIND3 2(’3
P: 3 Tﬂ

132:300424 The excited electronic states and
the ionization potential of the A1ND3 complex.
Jakubek, Zygmunt J.; Simard, Benoit
Steacie Institute for Molecular Sciences,

National Research Council Ottawa, ON KilA OR6,

Can. J. Chem. Phys., 112(4), 1733-1743 (English)
2000 " omm EE T Tenta e e A P

oo e AN s e e

The AIND3 complex was studied in a
mol. beam by resonant one-color two-photon and two-
color two-photon photoionization techniques with a
resoln., of 0.3 cm-1. Six progressions of ‘bands
were obsd. in the 18100-26200 cm-1 (381-552 nm)
region. One progression (.omega.e = 316 .+-., Q.8
cm-1) was assigned to the Al-ND3 stretch (.nu.3')

in the B2Al state correlating wﬁ-?ﬁf,he 3§%§ term of

\ .




e T LA

Al. The origin of the B2A1-X2E1/2 system was found at
18532.5 .+-. 0.7 cm-1. The second (.omega.e = 428 .+-.

2 cm-1) and third (.omega.e = 594 .+-. 12 cm-1)

progressions were assigned to Al-ND3 stretch
(.nu.3') and the bend (.nu.6") in the C2E state
correlating with the 3d2D term of aAl. The origin of the

C2E-X2E1/2 system was found at 21185 .+-. 5 cm-1.

Assignments of the other three progressions with origins

and harmonic wave nos. of 22667 .+-. 2 and 358 .t+-. 2

cm-1; 24382 .+-. 10 and 432 .+-. 10 cm-1; and ~21871 and
~1050 cm-1 remain uncertain. The spin-orbit splitting

of the X2E ground state was detd. to be 55.8 .+-. 0.7
cm-1. Several Rydberg series converging to the v3+ =

2 and 3 levels of the ground state of the ALND3+ ion

were obsd. The ionization potential of the AlND3

complex was measured to be 39710 .+-. 2 cm-1. The

.nu.3+ fundamental in the ground state of the A1ND3+ ion

was found to be 325 .+-. 5 cm- 1. To aid the

interpretation of our spectra, ab initio optimized

structures and vibrational wave nosS. for the ground
states of various isotopomers of ALNH3 and ALNH3+ were
calcd. Also, Al-NH3 potential curves for several low-
lying excited states were calcd. In addn., the
ionization potential of the ALNH3 isotopomer Was
measured by the one-photon photoionization efficiency
technique. The value of 39760 .+-. 10 cn-1 is an
improvement on that reported previously, wh was 180

cm-1 smaller. _cuw4f~~ainm&r?~»'""i*@d—~12
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. 135: 322975k A denslty functional study of smnll (AIN), clusters
structures, energies, and frequencies. Chang, C.; Patzer,‘A. B. C.
Sedlmayr, E.; Steinke, T.; Sulzle, D. (Zentrum fur Astronomie und
Astrophysik, Techmsche Umversntat Berlin, D—10623 Berlin, Germany).
Chem. Phys: 2001, 271(3), 283-292 (Eng),” Elsevier Science B.V. Struc-
tural properties: of energetically low—lying stationary pomts of small
aluminum/nitrogen clusters with unity stoichiometric ratio (AIN), (x =
1,2,4,6,12) have been investigated by ‘theor.. d. functional fechniques
employmg the Becke—Perdew—86 gradient cor. exchange correlation
functional.. ‘A large no. of singlet and triplet stationary points represent-
ing local min. and transition structures of (AIN), are completely character-
ized. We report energies, equil. geometric parameters, selected harmonic
vibrational wave nos. along with corresponding absorphon coeffs. Stabil-
1ty and geometric-aspects of (AlN)xz are dxscussed in detall by mtroduc-.
ing a measure of sphericity.” - !

J




F: AI-N2
P:3

aluminum atom-molecule complexes. Dagdigian, Paul J.; Yang, Xin;

134:317667 Electronic spectroscopy and excited state dynamics of :

!

Gerasimov, Irina; Lei, Jie. Department of Chemistry, The Johns Hopkins

University, Baltimore, MD, USA. Editor(s): Campargue, Roger. At
Mol. Beams (2001), 367-378. Publisher: Springer-Verlag, Berlin,
Germany Conference; General Review written in English.

Review with 21 refs. The authors review the electronic
spectra of Al-mol. complexes including Al-H2, AI-N2 and Al-CH4.
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135:157927m Theoretical Study of Structural and Vibrational
Properties of Al3N,, GagNj, and In;Ny. Kandalam, Anil K.; Blanco,
M. A.; Pandey, Ravindra (Department of P ysics, Michigan Technologi-
cal University, Houghton, MI 49931 USA). J. Phys. Chem. B 2001,
105(26), 6080~6084 (Eng), American Chemical Society. We report DFT-
GGA study of structure, stability, and vibrational properties of Al;N,,
GayN3, and IngN;. The caled. results reveal a distinct structural differ-
ence between the most stable isomers of Al and those of Ga and In,
which can be explained in terms of the evolution of the relative strengths
of metal-nitrogen and metal-metal bonds in going from Al to Ga to In.

The strength of the N—N bond still dominates the preferred fragmenta- -

tion path for these clusters and that fragmentation occurs at a lower
energy than ionization. Assignments to the frequencies of the various
normal modes are made in terms of those of the MN monomers (Al3N,)

or in_terms of those of weakly bonded (Mj)* and (f\l;,_)'f ,591?39%(5,"(?83‘\’3 I
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Al,N,H,, X = Cl, H). Wy, Hai-shun; Xu, Xiao—hong; Zhang, Cong— |
jie; Zhang. Fu-qiang (Department of Chemistry, Shanxi Normal |

University, Linfen, Peop. Rep. China 041004). Huaxue Xuebao 2001, :
59(5), 676~684 (Ch), Kexue Chubanshe. The optimized geometries, IR i

spectra and bonding behavior of XnAl\NH X =Cl; H;n=3,5,7, 8,
10, 12; m = 3, 4, 5, 6) polycyclic compds. were investigated using HF

and B3LYP (DFT) methods at the 6—31G" level. The structures were :

naphthalene, phenanthrene, pyrene, perylene and coronene. The results !
% &w show that XnAl,.N,Hpm and XnC2nHr, share the same geometries; the '
7C “/ bond energy of Al-N increases and bond length decreases gradually

L/? y A}, 7 ﬂ compared with corresponding X,C2,Hrm series compds. such as benzene,

no.); the Hggz}d atom X g!igl.{;{): _a_x»ﬁjt_a_c_:g the_ skeletpn_ bond (A.l—x\.l or C=C). ‘

W with R increasing (R is the ratio of ligand atoms' no. to skeleton atoms' |
/14y
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'AlLN.H,, X=Cl, H). Wu Hai-shun; Xu, Xiao—hong; Zhang, Cong—

135: 157922f Bonding behavior of polycyclic compounds X,

jie; Zhang, Fu—qiang mpanment of Chemistry, Shanxi Normal
University, Linfen, Peop. Rep. China 041004). Huaxue Xuebao 2001,

59(5), 676—684 (Ch), Kexue Chubanshe. Th’wmw_m_e;_lﬂ.
spectra and bonding behavior of XAl,N.Hn X =Cl, H;n=3,5,7,38,
10, 1% m = 3, 4, 5, 6) polycyclicmpds.—wﬁ'e‘ﬁmated using HF
and B3LYP (DFT) methods at the 6-31G" level. The structures were
compared with corresponding X,CanHn series compds. such as benzene,
naphthalene, phenanthrene, pyrene, perylene and coronene. The results
show that XmAlaNgHm and XmCznHm share the same geometries; the
bond energy of Al-N increases and bond length decreases gradually

with R increasing (R is the ratio of ligand atoms' no. to skeleton atoms’
no.); the ligand atom X slightly affects the skeleton bond (Al=N or C=C).

\
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['135: 97688x Structure and stability of aluminum nitride clusters.

u, Xiaohong; Jin, Zhihao; Wang, Yonglan (School of Materials Sci-

ence and Engineering, Xi'an Jiaotong University, Xi'an, Peop. Rep. China

710049). Xi'an Jiaotong Daxue Xuebao 2001, 35(2), 183~186 (Ch), Xi'an

Jiaotong Daxue Xuebao Bianjibu. The d. functional theory (DFT) method

was used to predict geometries, electronic states and total energies both

MWMW a of aluminum. nitride and hydrogenated chlorinated aluminum. nitride
/ clusters. Harmonic vibrational frequencies for these clusters are given

W W M f,ﬁ in order to support the information of detg. the ground states: Chem.
bond properties in these clusters are discussed in detail. ‘The results of

calcns. show that the ground state geometric structures of these two

kinds of clusters are of Czy, symmetry and that only Al-N bonds exist

_in these clusters. , - - o B P meeses Bemeea
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ﬂ / / 0 ) 135: 142506z (CLAINH), cluster formation in the gas phase for
the chemical vapor deposition of AIN thin films. Xu, X ~H; Wu,

H.-S.; Zhang, F.—Q.; Zhang, C.=J.; Jin, Z.—H. (Department of

Chemistry, Shanxi Normal University, Linfen, Peop. Rep. China 041004).

THEOCHEM 2001, 542, 239—-246 (Eng), Elsevier Science B.V. In this

paper, both ab initio and d. functional theory methods have been used

to predict geometries, electronic states and total energies of (CIAINH),

(n = 1-10) clusters. Harmonic vibrational frequencies for these clusters

V /t’ ) are given in order to aid in the characterization of the ground states. In

addn., the thermodn. properties of the oligomerization processes (ClAl-
NH),, — ™/,(ClAINH), artdiscussed in detail. These results show that
the ground state geometric structures of (CIAINH),(n = 1-10) clusters
are Cy(n = 1), Dy(v = 2), D3n(n = 3), Ta(n = 4), C,(n = 5), Day(n = 6),
C,(n = 7), Sy(n = 8), Dan(n = 9) and Cz,(n = 10) symmetry, resp. The
stabilities of the (CIAINH), clusters with evenn (n =2, 4, 6, 8, 10) are
greater than that withoddn(n=1,3,5,7,9).
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” - p._j 135: 97683s Compounds featuring a bond between a Group 13l
m ) = (M) and a Group 15 element (N or P) and with the formulae H,.!
MNH, and H,MPH,: structural aspects and bonding. Himme],l
Hans—Jorg; Downs, Anthony J.; Green, Jennifer C.; Greene, Tim M.
(Inorganic Chemistry. Laboratory, University of Oxford, Oxford, UK 0X1
3QR). J. Chem. Soc., Dalton Trans. 2001, (5), 535-545 (Eng), Royal
Society of Chemistry. Following studies of the thermal and photoacti-
vated reactions of the Group 13 metal atoms Al, Ga or In (M) with NH,
or PHj in solid argon matrixes, the properties of the obsd. or potential

ﬂ reaction products are discussed. These are mols. with the general formula
) HnMEH,, where M = Al, Gaor In, E = Nor P, and m, n = 0-3. All
/) the mols. have been characterized structurally, energetically and vibra-
/ Y & tionally by D. Functional Theory (DFT) calens. The following products

4 ) W E ! have been identified exptl. by their IR spectra: the adducts M-EH,, the
_metal(II) insertion products HMEH,, the metal(III) derivs. H,MNH, and

_ In M, KR fa ViR
aﬂ-wﬂ@f;ﬁ. Qi n iy,




H,MPH, and the metal(I) amides MINH,.- The observation of most of the

‘IR—active fundamentals for different isotopic forms of the.mols: MNH, :
and. H,MNH, allowed normal coordinate anal. calcns., to be performed,
_thereby endorsing the vibrational assignments and affording reliable |
force consts, Obsd. and hypothetical H;,MEH, mols. have been compared !
with particular ref. to structural.and energetic differences according to !
whether.E = N or.P.; Questions of bonding have been addressed through '
calens. of barriers to rotation of planar mols. and of barriers to inversion :
for mols. contg. pyramidal MPH; moieties. —Type interactions play

only a minor part in the bonding of planar mols. like H,MNH,. The!
much larger barrier to inversion of PHy compared with NH; results in

pyramidal MPH, but planar MNH, fragments. With the help of an'
appropriate MO scheme it is possible to rationalize how the inversion.
barrier changes when one hydrogen of PHj is replaced by an MH,, group..
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