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HBO, (9Ulf“%4¢&wu 0-H)

Kadken W.E., Millikan R.C.

J.Chem. Phys., 1960, 32, N 4, 1273-12T4
Source of green bands from boron-con-
taining flames.

PJX., 1962, 2B47
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Mesihi  D.d. ,Chupka W.A.,Berkowitz J.

J.Chem. Phys., 1960, 33, N 2, 530-533 ()
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16588. flexI)pax:pacxxblii CHNCKTP ICHYCKANNA Ta3os

bOpasuoro I1BO,. White David, Mann David E~—-
Walsh Patrick N, Sommer Armin. Infrared
emission spectrum of gaseous HBO,. «J. Chem. Physn) ' ..

1960, 32, No 2, 488—492 (aura.).—Mccaenonan b odaacTr
700—4000 ca—! JR-cmeKTp Mcnyckamus MApoOB CHCTEMEI .. __
B,0; (xunk.) — H,O (ras) mpi 1-pax 1250—1400°K n[\
sapaenin napos HoO 1—15 st pr. cf. Ilokasano, uro nce
HOJIOCHI CIlycKammst mpiuamienxar moiexkyae HBO.. Ipn
itcmoaw3onamm n3oronon B m D ompenedens cnexTpht

ymoaexya HB”0, (1), HBYO, (II) n DB”0, SIII) I Ipo
BCJICHO CJeNyIollee OTHECeHIe JacToT (B cm~'): BaL KOA_ o

OH I 3680, nan. xoa. OD III 2750, san. kon, B=0 I o III >

12080, Bax. xox. B=0O I 2083, pas. xox. B—O n med. Kox:_

O—H I—II ~1420. UnTepupeTamnsa NOAYYeHnmblX cmer- )

PHI. Xu
/96/. 16 H

88

TPOB CIHJLIO 3ATPYANSCTCS NAJNOJKCHICM CIEKTpa HCOy- _ (Y.
cranna mapos H,0. Moaexyna HBO, oTnecena K cmd- &
merpin Cs ¢ £ 11OB 120°. Ilo sapmcuMmocTu nurencunHo-_ Q
ctin monockt 2030 cm—! oT T-pbl oOmpejiescHA TCIOTY

p-an/e  1;By0s (mmnak.) + !H,0 (ras) = HBO: (ras),. .

+3 R .t /ob.



AIl°yp50 = 39,0 &= 2,5 kxaa/moas. Tenmora obpagoBannsn
+4B0, pasna —185,0 = 3 Kxaa/soss. lns Moackyart HBO,
it ce tpumepa (HBO2)s (mpeamonaraercs, uto Takas Mo-|
“ICRyJa CyeCTBYCT B ra3onoii pase n IMCET CHMMETPHIO
Csh) mpomefien pacueT KOACGATEILNIOro CIICKTPA II_TEPMO-'
Junaviy, gymkunii go T-prr 6000° K. A. Maapuen.
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Refined structure of orthorhombic metaboric acid, ~CharlesR.!
Peters and M. E. Milberg (Ford Motor Co., Dearborn, Mich.).!

- |- ActaCrysl. TN13Y, 229=34(1964)(in - I:nglxsh) A 3d|mcnsxonal~--~
- x-ray diffraction study of the orthorhombic modification of.
_metaboric acid, HBO., at —130° has characterized the geometry ———
of the B3O, (O}I)J structural unit. I("lSt-Sqi refinement of the,
striuctural parameters resulted in .agreement factor R =.,__
"R Fol— |F /3 1k Fol of 0.064. Thc qtructure may be described:
as_H-bonded sheets of trimeric HBO, mols. looscly stacked- to'

-+-O=H bond 15 08T AT

form a micalike, platey crystal in the orthorhombic system,’
space group Pbnm, a 8.019, b 9.703, ¢ 6.13 A., with Z = 12, _
"The av. B-O bond dlst.mcc in_the_ 6-membered, B-O ring is ™
1‘3‘3—W111T—[m’av “out-of-ring distance. is, 1__3'4§)’A The av.:
"Three_distingt . H _bonds_have Q.0
i“fT‘cG"Gf‘..‘"’S2T’" 7487nd 2.680 A. The amsotroplc thermal

behavisrissuch thit thie trimeric strictural unit (cons:dercd asa~—™—

70196 bO

b4
gigilw.t’#—.@%

rigid body) described primarily a translational motion along 3,
orthogonal axes with little angular contribution to this motion. —--

RCCV_
M. < SN -
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V4435 . | -/4592
( XYZ, re) | | |
'Peters Ch. R., Milberg M.E.

Acta crystallogr., 1964, 17, N 3, 229~ 234
The reflned structore of orthorhombie meta-

borle a01d.

PJX., 1964, 225223 - F
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HBO, (ever.miyy)

Hanst P.L.,Early V. H.,Klemperer W,
J.Chem.Phys.,1965,42, N 2, 1097-1104 (owtx.)
Infrared spectrum and molecular structure B2 7
PJIF., 1966_,;31)257
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= 'T(_E!Wpectroscopic studies of the vaporization of high'’ _
emperature materials. Linevsky, Milton J. (Missile and Space
Div., Gen. Elec. Co., Philadelphia, Pa.).” U.S. Clearinghouse:
Fed. Sci. Tech. Inform., AD 1968, AD-670626, 45 pp. (Eng)..
Avail. CFSTI. FromU. S. Gouvt. Res. Develop. Rep. 1968, 68(16),!

-63. The techniques of matrix isolation were used to obtain the™
ir spectra of several high temp. mols. An injector Knudsen cell:
was added to the general methods of matrix isolation resulting in/—

further versatility of the method. Spectra of species produced by
the reaction of a condensed phase and gas phase can now be

' ﬂ‘m“"—';‘. ~ 'AIN. The heat of formation at 298°K. was —71.8 + 2 keal./!

-

studied. The following mols. were studied: HBO;, BOCI, BOF,:
FeF;, CrF:, CrF;, CrCly, and LiOH. In fiiost casts tentattvei—
frequency assignments Were made find structural properties in-! |
ferred. At. resonance line absorption studies were carried out ont

+

TCVL

‘mole. based_on_the observed vapor pressures
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S5t IMfiller William J, Gould Robert K. On elect- .
é "2‘/7‘7 ont attachment to HBOzZ( a comment. «Chem. Phys.

. Lett.», 1977, 49, Ne 2, 237 aur.a.) : 3

.[‘); //%"’:f/;’/ OGCysK1aI0TCs BO3MOKIbIE OWHOKH B ONPEACACHHH KOH-=

* CTAHTHL CKOPOCTH _ B3aHMOACHCTBIA e+HBOr>BO,~+H, !

cp3anHble ¢ BAAHieM  HepaBHOBECHOCTH 1§ TOGOUIBIX

p-uuit HBO, n_uag,cgy,pj;pﬂm@_muax._& M. 3aMaHCKHit |

@ffl B1049. © O paaumopeiictBin aaektpona ¢ HBO,. |

ot/
o |

X SOEE LY



/7['644 re :Bﬂ;?‘/ﬁz S
; na x HBO,: komMmeHTa-!

12 T5. *O npUJAHNAHHH _JNCKT

Nouit. Miller William J, Gou Sbert K. On:
lectron attachment to HBO.: a comment. «Chem. Phys..

<L ctt.», 1977, 49, Ne 2, 237 (aura.) )
) Tloka3ano, uTO PpeaKuud e+HBO,~BO,~+H Gauska X

ABHOBCCHO{ TOJILKO B 3apepuiarouteii (nocaenue) CTaiuH |

‘ T m e, G Tlporacos

jaaMeud.

2, pod
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N23 B1051. aeKTponuoe ‘cpoactso k HBO,. West- |
berg Karl. On olection attachiment ¥o _ 2. «Chem,
Phys. Lett.», 1977, 49, No 2, 233—236 (anra.):

B cratve anamulupyiores “AaHHbIE, TOJyYeHHble paiee

-”Mxmnepon H Tynom (Chem. Phys. Lett., 1976, 38, 237)
Aas p-unit HBO,+e—H+BO,-, ITokasano, uro sty danline ¢

Xopowo COIJIacyloTes . ¢ NMPeANOCHIIKON, YTO P-uHa sBAser-

|
i

i

€ paBHOBecHoil. OtMecyaercs, uTo Komeramra CKOpOCTH |

“AlHI Ry 0MKHA GLITH GoJblure 2:10-12 3 5.10-" cv¥/cek
#pH 1930 u 2250°K, coors., TOrla KaK aBTOPB LHTHpYe-

MOIT. paGOTH HaioT BeJNHYHHBL ky=1,1.10-12 y 2.]0-12 npu -

STUX 2Ke Temmeparypax. - K. ®posos
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/,/ 5 0 Z/ . g (1)]‘581.0Bir1‘3mcpemm- uxircf12|ihéloc1cﬁ nosoc x&i(;.n'éxy.n
2 H = p Gamskoit MK-ob6nacTn ¢ npHMEHEHHEM

~"yRapHOil Tpy6ot. Shock-tube measurements  of the band (
ﬂﬁ F’ strengths of HBO; and OBF in the short wavelength
} infrared. Boyer Donald W. <«J. Quant. Spectrosc.

and Radiat. Transfers, 1980, 24, Ne 4, 269—282 (aura.)

B ofnacTH 2—5 MK noJjyuclbl CHCKTPLI HCNYCKaHHs

monexya- HBOg. 1t OBF, 06pa3ylolHXCsi Npil HarpeBaiin

B yaapHoit Tpy6e J:O. T-pLt ~10000°K ra3osoil  CMeCH -
BoHg+ Oz+Ar.” Vlamepenilsi BEIMOJHCHM Ha cxaHHpyloweM

6' 77 /ﬂ HK-cnekTpoMeTpe OpHTHHAJBHON * KOHCTPYKLUIH, TEXHHY.

(7 0coGelHOoCTH -H TnapaMeTpsl KOTOPOro noapoGuo oGcy:kae-

* qo. OTMeueno, WTO MpHMCHEHHC B 3KCrepHMenTe - yAap-

Zld/z/ A% -yioft TpyGH 103B0OASET AOCTHIIYTH ONTHMaNbHOIT KONL-HH

7 jccaeflyeMBIX MOJICKYJs TP cneluy. - TCPMOJAHHAMHY.

ycaopisix. PesysbTaTh paGoThl NPeACTaBAAIOT nurepec C

TOYKH 3pCHIS H3yuciA Mpoueccon ropeiis ¢ yuacTHeM

@@ Gop-coepalllix BILOD TOmANBA, T. K. MOJCKYJBl HBO:2
.1 OBF sBasioTcs payKHel M HCTOUHHKAMH H3AYYeHHS

¢ ./ﬂf/w;_mmxx naamel_ B Gnuaxoit MK-obmacTi cnekTpa. .-

')
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93: 34396u Infrared and Raman spectra of orthorhombic,
monoclinic, and cubic metaboric acid and their relation to
T Jihe "strength” of the hydrogen bond present. Bertoluzza,
Alessandro; Monti, Patrizia; Battaglia, Maria Angela; Bonora,
Sergio (Cent, Studio Spettrosc. Raman, Ist. Chim. *G. Ciamician”,
Bologna, Italy). J. Mol. Struct. 1980, 64, 123-36 (Eng).
” Ve év/,- IR and Raman spectra of the three forms of metaboric acid |
XD / c;/a (orthorhombic, monoclinic and cubic) are presentcd and discussed.
71y The behavior of the asym. stretching vibration vou and of the !
in-I]nnc and out-of-plane deformations dou and you shows that |
hydrogen bonds of different "strengths” are present in the 3
forms of metaboric acid, in accordance with x-ray diffraction .
measurements. This phenomenon is explained in a qual. way by
a valence bond treatment of the structural centers present in tho :
3 forms of metaboric acid. The remnininﬁ vibrational modes are !
related to the analogous modes present in orates and polyborates |
of known structure. | -

Orprzveeec. JF 13
Yb 0;2%/ © IF /:%’0

D O
LA 198D 55 i
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/%/‘a / 93: 176523 Shock-tube measurements of the band strengths '
of hydrogen borate (HBO;) and boron oxide fluoride (OBF) :
in the short wavelength infrared, Boyer, Donald W.  (Adv.

ﬂé; Technol. Cent., Calspan Corp., Buffalo, NY 14225 USA). J. |
Z Quant. Spectrose. Radiat, Transfer 1980, 24(4), 269-82 (Eng).”

Shock-tube measurements are described fo

species. The B species were effectively isolat,
of optimum conen, and caled. thermodn, c
shock tube techni ue. Spectral measureme
using a scanning | spectrometer which wa
for these expts, System calibration etﬂs

n dil.

shock heated CO and COz mixts. |
band strengths were in excellent agreem

values for these mols.  Quant. spectral m

: gcngormed5 8n the }{'1113}?2 fundamen(tials aé 2.

7 at 5.0 um, € corresponding ban

(2{ ‘9{, /ﬁft measured for these hand systems were 650, 1375,‘untf 1760 cm-2

s specially designed
were performed

‘ZZ AV/A,, - amagat-l_pagn
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/ZZM/{ ) 21 B1167. TeopeTHueckoe H3yyeHHe MNPHCOELHHEHHS
atoMaproro Gopa k Bome. A theoretical study of the
addition of atomic boron to water. Alberti M., Say-

/q M 6s R., Gonzalez M., Bofill J., Aguilar A. «J. Mol. Struct.

06 Theochem», 1988, 166, 301—306 (anri.)

HeorpannuennuM Mertogom Xaprpu—®oka B pamkax,

noaysmnupud, npubmokendss MITIIT nsyuesa norenu. I8

p-unn aroma Gopa B (*P) ¢ monexyaonn H.O (X'4)..

O6unapyxeno 3 HHTepMeaHATa —IHC- | Tpanc-HBOH..

(coots., 1 u 11) u_H,BO (III) y, 6 mepexomuux cocrosn- .

HHf,  P-mus 20—1  cHJBHO 9K30TEPMHYHA

\(106,4 xkan/moab) u HmeeT Gapbep 17,7 xkaa/soas.

Bapbep H30MepH3AUHA I->I1 man (5,4 kkan/momb), a:

a~/] . =111 — ek (58,2 xxaa/monp). I m I moryr .pac-

“ napathes, Jasas HBO4H c GapbepaMmi, COOTSB, 32,5 u;

19,4 xkaj/Moab, TOrAa Kak 6aprep pacnaga I-BO+Hz,
ouenp BHCOK (87,2 KKan/Moab). I # Il Moryr naBath:
HOB+H, npu 3Tom GapbepH PaBHH SHIOTEPMHIHOCTH |
(o6p. npoueccH Ge36apbepHH). Pe3ysbTaTh COTJIACYIOTCH
HMCIOLIIMHCS JAAHHLIMH HEIMIHDHY. pACcyeTos i SKcme-
. _ B._Sl. Becnanos

X/ggg/_/g/ N, pHMOHTA, .. -




W, B0 B[ /990
Lamondo F-, Beretven ~
abenitlo 1l L., el al.,
pacem f /A -,ffwaf. Theochem,
/990, 208, vI-1, |o/-/0F
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115: 120477a Theoretical study of the structure and stahility
L'/)a nr i "of molecules and ions of HAQ:, IIAS;, HSAO, and HOAS with
‘y‘/{/(y/ﬁ/ 0 16 valence electrons (A = B, Al, C+, 8i+). Zyubina, T. 8;

/ Charkin, 0. P. (Inst. Nov. Khim. Probl, USSR). Zh. Neorg. Khim.
L’L bu//, 1991, 36(3), 752-9 (Russ). Nonempirical calen. are presented of the.
structure, and stability of the title compds. using several basis sets,

/
’ (including diffusion functions) end taking into zccount the electron

correlaticn by MP3 method. The proton affinity of OAS, AOs, AS2
(A = B-, AL-, C, Si) is also studied.

| HES,  HIBO, HOBS
il @ 5 77 "HALY, HIHY ARG
’ 0) ALY 5) HESS) //fgg
C.A199, 115,813 ¢ L 30) /e TN
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/99/

o 8 1158. TeoperHyeckoe HCcCaAeLOBaHHE CTPYKTYPH M
crabuabHocTH MoJekya W HoHos HAQO, HAS, HSAO u
HOAS c 16 BanentHbiMu ~anekTpowamu (A=B, Al, C+,
Si+) / 3io6una T. C., Yapkun O. TI. // K. neopran. xu-,
Mmun.— 1991.— 36, Ne g C 752—759

x

C Hcrnosb30BaHHEM HECKOJNbKHX Ga3HcHBIX HaGopos (3-—.

21T*, O3XO41T uw O3XO+I14-I (rme yutenn Ancdoys-
Hble q)-uxm) H y4eTOM 3/IEKTPOHHOI KOPPessuHi B paMKax.
npubauxenus Meanepa — [lneccera  Tpetbero  nopsiaka’
(MT13) nposeaeHbl HEIMMHPHY. pacyeTsl CTPYKTYPH H CTa-
GuabHOCTH MoJekysn H nonos HAO,, HAS,, HOAS, HSAO.

Onpeneneuo CPOACTBO  MOJICKYJl H HOHOB OAS AOz ASy’
(A=B-, Al-, C, Si). k nporony. . Pesioye

¢ 16 BajeHTHEIMH 3JeKTpoHasi  (A=B; Al C* =SityT



ie, /99l

“T14B1063. Teopernueckoe ucc.'lcnonalme crpyxrypu H

ctabuabHocTH Mojekya u Howos' HAQO,, HAS,, HSAO u

HOAS c¢ 16 .BajentHnMu 3nekTpoHamn (A=B, Al, C+, |

Sit) / 3w06una T. C., Yapkuu O. I1. // )K. neoprau. xu-,

Mun— 1991.— 36, Ne 3.— C. 752—759.— Pyc. -

C HCMOMb30BAHHEM HECKOMBKHX  Ga3HCHBIX na6opoa'

(3—11T*, O3XO+IT w AXIO+II+I (roe yuTeHbl Aud-|

. s ¢dy3unie ¢-UHH) H y4eTOM 3JEKTPOHHOIT KOPpeJNslHH B paM- !
Vé[ : /} ; kax npuGmuxeuns Memnepa—Ilneccera 3-ro  nopsaka !
(MII3) npoBemeHH HEIMMHPHY. pacHeTHl CTPYKTYPH M CTa-.

OunpnoctH  Monekyn . n nonoB HAO,; HAS, HOAS,.

HSAO ¢ 16 BaneHTHEIMH 3JeKTPOHAMH . (A':B Al CH,:

Sit). Onpeneneuo cponcmo MoJieKyan H HoHoB OAS, AO:,,

'Hl _AS, (A=B-, Al-, C, Si) k npotony. _ _ _ ____ |

X.7991, NT7Y
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118: 198630b The trans effect: methodologicul musings. Knop,

"Osvald; Choi, S. C.; Hamilton, David C. (Dep. Chem., Dalhousie!

Univ., Halifax, NS Can. B3H 4J3). Can. J. Chem. 1992, 70(10),!

2574-601 (Eng). -‘The trans effect (TE) in the present context refers!

. to the electronic compensation which in collinear homoligand L-Z-L*}

v ; 4 trans bond pairs lengthens the Z-L* bond when the Z-L bond is!
M}L m *  shortened. The existence of a functional relation d* = f(d) between'
the conjugated bond lengths d(Z-L) and d*(Z-L°*) (d AND d* not

equiv, by symmetry; population A) was demonstrated for a variety of
/L[l/'VMWV‘/t/ Z-L combinations, witﬂ Z mostly from Groups VI and V and L
mostly a halogen. The two model functions investigated .n detail are

/]W/ . }[Lﬂ[/ﬂ the empirical DPF (difference power fit), d* — do = K(d - do)-¢, and
the semiempirical CSBO (const. sum of bond order:: based on a

modified 3-center-4-electron bond concept, d* - do = B In |1 -

exp[-(d - do)/B)), where B & bo + bi(d - do). Fitting DPF and CSBO
to exptl. d,d* data sets involves 3-parameter nonlinear oetlmlzation;

in this CSBO differs from the 2-parameter treatment of Sheldrick et
al,, in which the limiting bond length do was supplied externally.’

] Modified versions of DPF and CSBO were devised to accommodate,
24
C./7.1992, /18 ydo




along with A, d,d* pairs in which d = d* by symmetry (pcpulation S).
The relative merits of DPF and CSBO and the v.. ious aspects of
TGE quantification are discussed at length, among these the effect ..t
the oxidn. state of Z and of the presence of heteroligands o= Z. The
meaning of the parameters of optimization and the existence of
"chem.” trends between them are examd. as well as the importance
of the sym. balanced bond length de = d = d* and of the total d
range A = de = do resulting from the d,d* regressions. Attempts to
extend TE quantification to collinear heteroligand Li-Z-L: trans
bond pairs provided insight into the nature of the bond-length
variation in such systems. The very good DPF and CSBO fits to d°
sets obtained from 6-31G* optimizations of the equil. geometries of
- the OBOX, XOCN, and OCNY (X, Y = H, F, Cl, Li, Na, or no

ligand) mols. and ions support the validity .of the modified 3cde’
model in accounting for the TE bond-length relationships. i
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. 124:299405m_Ab initio calculation of anharmonic vibrational |
frequencies of HOBO. Zaki, K.; Pouchan, C. (Lab. Chimie Struc. !
turale, Univ. de Pau et des Pays de I'Adour, 64000 Pau, Fr.). J. Chim, |
Phys. Phys.—Chim. Biol. 1996, 93(3), 563—74 (Fr). The ab—initio MP2
and MP4-SDQT mol. energies, gradients and Hessians were evaluated

at 89 points for the ground electronic state of HOBO mol. The cor-

1 ‘ﬁ responding potential energy surfaces were fitted to obtain a cubic and
ﬂ/ [/m 0 quartic force field from which the fundamental anharmonic frequencies
/ W/}? were detd. using a variation perturbation theory. Theor. predictions)
/ l’a/ / reproduce the exptl. to a degree of agreement which allows a complete .
assignment of all the fundamental bands of HOBO and DOBO. o
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