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'L/ 2 W) Clorseectie 718027 1920

93: 138259t Semi-cmpirical potentinl eneryy surfaces for
the reactions atomic hydrogen < hydrogen chlorido -+
diatomic hydrogen -+ atomic chlorine and atomic hydrogen
(1) + hydrogen chloride —= hydrogen chloride (II'Cl) +
atomic hydrogen. Last, I; Baer, M. (Dep. Theor. Phys. Appl.
Math., Soreq Nucl. Res. Cent., Yavne, Ismc[). Chem. Phys. Lett,
1980, 73(3), 514-18 (Bng). The H + HCI potential surfaces for |
both reaction channels are caled. by a modified diatomics-in-mols. g

IPO method including three-center mol. integrals. Using the same !
) adjustable parameters as for the FHz2 system, authors obtain |
' 7 barrier height of 5.2 kcal/mol (abstraction) and 14.2 kcal/mol |
hrosdd. J (exchange). Changing one adjustable parameter only and fitting
V// the exptl. difference 'hetwccp the activation energics of the two
«  reaction channels, they obtain 4.9 and 3.9 kcal/mol resp. for the

abstraction and exchange barrier heights, =~ __

0.7-10%0, 93, V1Y
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12 ~ 1951307, Moay/ HPOBAHHAS MATHHTHHIM TOJAEM MHb-
paxpacHas .naaepnau CMEKTPOCKONHs MNOJNOCH vV, HOHA'

xaoponusi (CIH,*). Magnetic Tield modulated infrared
laser spectroscopy of the chloronium CIH,+ jon v, band.

Kawaguchi Kentarou, Hirota Eizi. «J. Chem.

Phys.», 1986, 85, Ne 12, 6910—6913 (anra.) Mecto Xpas

nenuss I'TIHTB CCCP

Ha nuonnoMm - jazepHoM CneKTpomeTtpe ¢ Monynﬂuuen

MOTJIOUIEHHsST MarHHTHHM moJeM HccaenoBan HK-cnektp

norsomenHst B 064, 1000—1350 cmM—! monex. mona CIH,+,

noayyennoro #3 cmecn Hp+He-4HCl B ,mosom karoge.
WUnentnduuuposano 148 -mmnuit Bpamar. crpym)pu noJo-,

I/Ll/) : cel vy HouoB 3ClHp+ (vo=1184, 1256 cm~') u 3'ClH,+
(va=1183, 2165 cM~!). Onpenenenb 3HAaYEHHs Bpamart.

MOCTOSIHHBIX H TIOCTOSIHHBIX KBapTHYHOTO H  CEKCTHYHOrO'

1eHTPOGeKHOr0 HCKAaXKEHHsS IJISi OCHOBHOTO H BO36yXKJeH-

HOTO K0JIe6aT. COCTOSIHHIl 3THX HOHOB. BHuHCNEHH 3(dek-

THBHBIE€ BEJIHUHHBI CTPYKTYPHBIX napawerpon HoHa ClH.t ::

i Cl—H=13135 A, HCIH=94 E. 'B: Amlesai

X985, 19w /9
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10G: 7%205m Magnetie field modulated infrared laser spectroscopy

’of the ¢hloronium ClHz+ jon r1 hand, Kawaguehi, Kentarou; |

Hirota, Eizi (Inst. Mol Sci., Okazaki, Japan 444). J. Chem. Phys. |
1986, 85(12), 6910-13 - (Eng). ClH2* was detected in the gas phnsc|
by IR diode laser s')cctnmmpy with magnetic field modulation, The!
jon was generated by a hollow-cathode discharge in an Hy, He, and
HCI mixt. One hundred and forty eight lines were obsd. hetween!
1040-1330 cm-!, of -which 99 and 25 were assigned to the vy
fundamental bands of »CIHz* and *ClHa*, resp. The obsd. spec'_.m:
were analyzed by using Watson's A-reduced Hamiltonian to det. the!
band origins [n2(*ClHz#) = 1184.1256(2) em-), m(Y7CIH2*) = 1183.2165(13)"
cm-t] and rotational and centrifugal distortion consts.  The ry|
structure was caled. for 3ClHz*: ro(H-Cl) = 1.3135(87) A und'g

0o(HCIH) = 94.3(12)° with std. errors in parentheses. i

e.4. 198,106, v /0
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I 105: 1051398 Simplest chloronium radical. A neitralization-<'
reionization mass spectromet study. Wesdemiotis, Chrysostomos;
renx, Rong; McLaffertﬁ'éF w. -(Chom.,Dep., Corqo_ll Uniyv.,

are neutralized with Hg vapor to produce H:Cl radicals. - Some of

these survive for nearly 106 s to rield upon: He reionization H,C+

and fragment ions. H>Cl is the simplest nonperdeuterated h rvalent

radical with a significant obsd. exptl. lifetime in the neutra ization-=

_  reionization mass spectra of the isotopically - labeled Precursors,

mfz& /df ff [DHCI4] >> [HaC1+] > [D,Cl+}, and these.abundances are dependent
on the CI source pressure. To explain these ‘data,  the HCIH.

‘structure initially formed in chem. jonization may rearrange under’

/ W/Z/w . low pressure conditions to a more stable isomer; this on neutralization’
yiekrs the stable chloronium radical, suggesting the structure HHCI. ‘



%[%f /287

Noedholm §

Aypstnal, j Eherr ,

/987, 0, NE, 17685~
| -1Y 7o.

/aﬁ NH; 557/

AN,




wpyt (24576 /95
J ,

Sybusrop- Chet 5 0
le/ze/mu g ceem: Joe, x %Mwﬁ/

uteatgos. 00, 1985, PEa, 83,
N 156,



AN AL T
Botichwina 2,
v, o Chem. Joe. Fﬂ/ml&@/

b cnitie
pacrent Taons-&- 1938, 8Y(9),

(rpikm: ® /563- %6 .



o, 0t  ( A ZWBL) /958
Hirola £

| Iy Philtos. 777(2/2/3, Q0 Sor
LQgepl Lonclon, A 1958, 324
erenmp.  (IS78), 13/-9

| R



Y Ly S0528 958

110: 156270b Difference-frequency lasor spectrotcopy of the v
and »3 fundamental bands of chl. ronium ion &lh(.‘l')x dotermination!
of the equilibrium molecular : tructure. Lee, Sang K.i Amano,,
T.; Kawaguchl, K.;- Oldani, M. (Herzberg Inst. Astrophys., Natl..
Res. Counc., Ottawa, ON Can. K1A OR6). J. Mol. Spectrosc. 1988, !
130(1), 1-19.. (Eng).: The gas-phase spectra of the v1 and us;
fundamental bands of :‘HaCl+ were obsd. with a difference-frequency .

: laser spectrometer at 2625-2755 cm-l. The ions were generated in-a

hollow cathode discharge throuzh a gas mixt. of HCl and Ha. A

78 ) 3 simultaneous ‘least-squares_anal. of the » and s bands with an-
o effective vibration-rotation Hamiltonian including Coriolis interaction

4, between the vi = 1 and vs-= 1 states yielded the band origins |

/‘fﬂ’bg - (2643.2200 and 2630.1404 cm-! for the v and »3 of Hp%Cl¥, and '
2641.4931 and 2628.10656 cm-? for the »1 and va of H237Cl+, resp.), the |

ﬂ[L [W% -rotational consts., and the centrifugal distortion consts., for the !
/ ﬁ ground and excited states. The equil. mol. structure was detd. as
re(H-C1) = 1.30412(17) A and 0.(H-CI-H) = 94,243(27)° for Hx%Cl+ |

;l.;ld Crle(l-l—Cl) = 1.30411(17) A and 0,(H-Cl-H) = 094.244(26)° for:

431Clr, . " . o

@'A- /_%’/9/ _/_/_,0_/ Nl
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2 24B1390. JlasepHas CNEKTPOCKONHSI PAa3HOCTHOM wua-
‘cToTHl QyHpAMEHTANABHBIX Modoc v; W v; HoCl+. Onpene-:
JeHHe PABHOBECHON MOJEKYJAsipHOW cTpyKTypnl. Difference-
frequency laser spectroscopy of the v, and v; fundamen-
tal bands of H,Cl+. Determination of the equilibrium mole-:
cular structure. Lee S. K, Amano T. Kawaguchi K.,
Oldani M. «J. Mol. Spectrosc.», 1988, 130, Ne 1, 1—19’
(aura.) : ,
C Bucokoit Tounoctbio (~0,001 cm—!) uamepenn Kose-|
GaTenbHO-BpaaT. mnepexoibl B 06J. (GyHAaMeHTAJbHBIX|
morne vy H vy (2525—2755 om~') mHowoB H, 3Cl+ g
H,%Cl+. Honm 06pa3oBHIBA/HCh B MOLYJIHPOBAHHOM pa3-
PsiAE Wepes cmech Ho/HCl (aasa. 0,7 m 0,02 mm). Hcrnoas:
VLZ, /) . 30BaJICSl  J1a3epHblii CNEKTPOMETP pa3HOCTHON YaCTOTHI
Hauana’ nostoc coors. mpu 2643, 2200 u 2630, 1404 cm—!
(H,*Cl¥); 2641,4931 u 2628,1065 cm—! (HCl+). Has
0060HX H30TONOMEPOB NpPHBENEHH TMOJOXKEeHHe H OTHeCeHHe
Ha6J1101aeMBbIX ZEpCXO/I0B; 3HAUCHHS BPAULAT. NOCTOAHHMX

X/958, w N



(A, B, C) ¥ napaMeTpoB  UEHTPOGEXKHOrO HCKaMKEHHS
(BNJIOTH 1O CEKCTHYHHX U/JEHOB NPHBEACHHOTO raMHJLTO-
Huana Bartcona A-Tuna B I” npeiacTaBAeHHH) B OCHOBHOM
H_B030y:KJeHHOM KoJe0aT. COCTOAHHAX; NapaMeTpH KOpHO-

nucopa B3aumozeiictBHsi (fuz M Myg’); mapameTpHl KoseGa-
TebHO-BPAlIAT. B3aHMOACHCTBHA (x4, %8, %c). PaBnoBec-
nue 3nauenns Ae:Be, Ce n reomerpuy. —napaMerphl Re
(H—Cl) u 6, (HCIH) paBnst: H¥Cl+ — 11,22835;
9,15450; 5.04582 cm~!; 1,30412 A, 94,243% H237Cl:—
11,19572; 9,15463; 5,03918 em—'; 1,30411 A; 94,244°. -

o o . B. M. Kos6a

diyio-
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12J1170. Pa3HOCTHO-4acTOTHasi  Ja3epHas CHEKTPO-
CKOMHA OCHOBHBIX mnosoc v; H vy HoClt: onpepenenune
paBHOBecHOR MoJekyaspHoit cTpyktypu. Difference-fre-!
quency laser spectroscopy of the v; and v; fundamen-
tal bands of H.Clt: determination of the equilibrium

‘molecular structure. Lee Sang K., Amano T.,, Kawa-

guchi K., Oldani M.-«J. Mol. Spectrosc.», 1988, 130,
Ne 1, 1—10 (aurua.) : i

MeTONOM Pa3HOCTHO-YaCTOTHOM J1a3€pHOR CNEKTPOCKO-|
nux B 061aCTH OCHOBHHX moJoc vy H vs u3yden HK-cnektp
norsomenuss Mosekyaspuux HoweB HyCl+, o6pasopan-
HBIX TOCpeAcTBOM 9JeKTpHY. paspsasa—swtMeck HCI: H,.
C TtounocThio ~0,001 cm—! B oGnacth 2525—2755 cm-!
H3Mepenn mnosoxennss ~1100 koseGaTenbHO-BpamaTens.,
Hux - annuit nowos Hp¥Cl+ n Ho¥CEl+. B pesyabrate Ko-
neGaTeNbHO-BpAlIaTebHOTO aHAlH3a € YYeTOM B3aHMO:!
neiictusi Kopuoanca MeXAy Vi H V3 TNPeACTaBlICHA HH-,
tepnperaunss HaGuiiofaemoro cnektpa. Ompenenenn 3ua-
yeHHSI MOJIEKY/NAPHHX MMOCTOSHHHX HOHOB Uil OCHOBHOrO
H BO3GYXJEHHHX KOJeGaTeNbHHX COCTOSIHHil H reOMeTpHY..
napaMeTpH DaBHOBECHOH KOHQHIYpalUHH nonos.Buﬁg. 4}2.{
o, . o

. - —— e
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# 16 B1249.  Mukposonnoswii cnektp uoHa H,Cl+. The
_microwave specirum of the H.Cl+.ion. Saito S, Ya-!
mamoto S., Kawaguchi K. «J. Chem. Phys.», 1988, 88,
No 4, 2281—2283 (aura.) :
B nauanasone 270—500 I'Tum uamepena CTC uerHpex’
ppamar. nepexofoB (l;1—0c, 220—211, 211—202, 321—3y2)]
nona H,Cl+. HMounl noayyanauch TMpH TPONYCKAHHH CMecH'
HCI/M3/TTe uepea pa3psifiublit HCTOUHHK C TOJIHM KAaTOAOM'
nocTosiHHOro Toka. VoW HAeHTHOHUHPOBAHEI HA OCHOBa-
unn anaiauza CTC nepexopoB nmo xjopy. IToarBepxaenuem
péé"/) o6pa3oBaHHsi HOHOB B MOJOM KaTole SBJACTCA TaKkke
BO3pPAacTaHHe HHTEHCHBHOCTH JIHHHIl NMPH HaJOXEHHH BHelU-
Hero MarH. mnoJjs. 3HaueHHS BpaIlaT. NMOCTOAHHHX H na.
paMeTpoB SIePHOTO  KBajApYNOJbHOTO  B3aHMOJEHCTBHs
pona (B MIn): A=337353,229, B=273586,425, C=
=148100,004, A,r=—71814, %aa=-—53,44, Ypp=
=—15,71, %c.=69,15. B cBeTe nosyuyeHHHX Ppe3y/JbTaToB
o6CyKAeH. XapaxTep. cesisn H—CI B wone. B. M. Kog6a

X988, 9, 006
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) 8JI1168.  Muxposoanosuiit cnextp wona H,Cl*. Thel
microwave spectrum of the HoCl*+ ion. Saito Shuji,,
Yamamoto Satoshi, Kawaguchi Kentarou. «J. Chem,
Phys.», 1988, 88, Ne 4, 2281—2283 (anra.)

B o6aactu 270—500 I'Tu 3aperHcTpHpoBaHBl  Bpauia-:
TenbHbie nepexoab 1y1—000, 220—211, 211—202 H 321—312  MO-,
nexyasproro mnona H,Clt. Haentngukauus nona puinoJse-|
Ha 1O CBCPXTOHKON CTPYKTYpC, 06YC/IOBJICHHOM SIAPOM aTOM !

Cl. OrtHecenue JiHHHIT K MOJIEKYJISIPHOMY HOHY NOATBEPK Ac-|
Vl[ﬂ HO 3aBHCHMOCTbIO HHTCHCHBHOCTH JIHHHIT OT Maru. noas.!

OnpegesieHsl  BpaulaTebHbe NOCTOAHHBIC, TOCTOSAHHASA LCHT-!
POGECIKHOrO HCKAXCHHS, MOCTOAHHBIC KBAAPYNOJIbHOIO B3aH-!
MmozeiicTBusa aas saapa Cl y ~E A XK,

b 1988, 18, 4
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109: 63470t The microwave spectrum of the chloronium (H:ClY)

jon. Saito, Shuji;. Yamamoto, Satoshi; IKawaguchi, Kentaro  (Fac.:

Sci., Nagoya Univ., Nagoya, Japan 464). J. Chem. Phys. . 1983,:

88(4), 2281-3 . (Eng). IFour rotational transitions of the -HaCl+ jan,

were obsd. in:the frequency region 270-500 GHz by using u:

source-modulated microwave spectrometer combined with a hollow:

cathode free space. cell. The HaCl* ion was generated by a de.

discharge in-a mixt. of HCl, Hz, and He. The ion was identified on’

the basis of the hyperfine structure of the Cl nucleus. This was'

Y further confirmed Ky the obsecrvation of the line intensity decrease:
@/m with external magnetic field, which is a characteristic of ions in a

0 /) hollow cathode discharge. The rotational consts. A; B, and C, and’
the centrifugal distortion const. Mk were detd. The nuclear,

. quadrupole coupling consts. of the Cl nucleus were obtained for the'
Af S Ist time: xao = ~53.44(47) MHz, x5 = -15.71(50) MHz, and xe =/
69.15(70) MHz with 3 std. errors in parentheses. -The character of

the H-Cl bond orbital is estd. from the obsd. nuclear quadrupole-

coupling consts. and the mol. structure. Do

c.A/988 109, n8
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Meronamn  MHorokondurypanm. CCIT u koudmrypau.
B3aHMOJIACTBHS C YYeTOM OJHO- M ABYKPAaTHHIX BO30YXK-|
ZeHHii BBHIIOJIHEH C HCNOJb30oBaHHeM Gasucos (18s11pdd-!
1/)/[12s7p4d1f] nns Cl u (6s3pld)/[4s3pld] nas H.
Ilpennoxennsie asa Bapuanta I1[13 passHyaloTcs  amn-!
npoxchMauuei cevenns IIB' Brosb xedopmaun. koopamua-,
Th . H—Cl—H. BHYHC/IEHB OCHOBHHE X-KH NEpeXOIHBIX!
COCTOsIHHA, a Takxe Gapbephl Ha nyTax p-unit.  Jdausr
OlleHKH KOHCTaHT cKopocreit p-uuit H+DCI—-HD+Cl u

‘H+DCI-HCI+D. - A. B. Hemyxuu
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/99/
~ 10 B1121.  Mopeas ABYXaTOMHBIX ¢parMenToB B Mo-!
JeKyaax JJisi  MOBEPXHOCTedl MNOTEHUHAAbHOA 9HEPrHH CO-
crosunii 'A” H,Cl*. A diatomics-in-molecules model for,
the 'A’ potential energy surfaces of H,Cl+ / Kuntz P.J.,.
Roach "A. C., Hirst D."M. // J. Phys. Chem.— 1991.—
95, Ne 21.— C. 8364—8370.— Awuri.

MeToa0M IBYXaTOMHHIX ()parMeHTOB B MoJIeKyJax pac-!
CYHTaHBl MOTeHUHaJbHble noBepxuoctd (ITII) psina nus-|
AKX 3JIEKTPOHHHIX cocTostHuit Tina ‘A’ mona H.Cl+., Mo-!
MeNbHBI © TAMHJBTOHHAH [OCTPOCH C HCNOAB30BAHHeM
10 GasucHbix ¢-unit 6e3 BKJIOYEHHS KaKHX-AHOO TNOAro-
HOYHBIX TapaMeTPOB s TPEXaTOMHO{I MoJeKyJn. Merox!
no3soJna BocnpoussecTH Gopmy Tpex musmmx II, pac-:
CYUHTAHHBIX TOYHHLIMH - He3MMHPHY. MeToAamH. Iloayuenuwe!
IIT ucnoab3oBaHE AJS ONHCaHHs nyTH p-uun H++4+HCI
(X'2+)—H+HCI+(A’Z+). Paccuntano nosoxeHHe KOHHY.|
nepeceyeHHsT BTOPOil H TpeTbeil NOBEPXHOCTH H OGCY>KIEHO'

€ero__BJIHSIHHE Ha iumamu{y PeakxIHH, A. 'A. Cadonos;
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130: 173283a Structure and potential energy function for the'

H.Cl* (X'A,) system. Wang, Fanhou; Jiang, Gang; Jing, Fuqian;!

Zhong, Yanping; Zhu, Zhenghe (Lab. Shock Wave & Detonation Phys-|

" ics Research, Southwest Institute Fluid Physics, CAEP, Chengdu, Peop. |

Rep. China 523-61). Yuanzi Yu Fenzi Wuli Xuebao 1998, 15(4), 501—

505 (Ch), Yuanzi Yu Fenzi Wuli Xuebao Bianjibu. Anal. potential energy

function for the ground state of H,Cl* is derived by the many body

expansion method using its equil. geometry, dissocn. energy and harmonic

7 force consts. caled. with CID/6 — 311G. The potential surface of H,Cls
/ (X?A,) has a saddle point on the Cl+H,* channel with a barrier of 0.5eV.
ep-pR «

P ~4puk ‘

Momees 7 036, 2o, W13




F: CI-H2 i
P:3 ‘
134:287151 Rotationally resolved infrared spectrum of the CI-H2 |
anion complex. ~ Wild, D. A.; Wilson,R. L.; Weiser, P. S.; Bieske, E. J. .
School of Chemistry, The University of Melbourne, Parkville, Australia. !
J. Chem. Phys. (2000), 113(22), 10154-10157. in English.

The mid-IR spectrum of the 37CI--H2 anion complex has been
measured over the 3990-4050 cm-1 range (H-H stretch region) using IR |
vibrational predissocn. spectroscopy. The spectrum features a well

resolved Z-Z transition red shifted by 156 cm-1 from the free H2 mol. f

stretch.  Anal. of the P and R branch line positions using a linear mol. |
energy level expression yields v0=4004.77£0.08 cm-1, B"=0.853+0.002 l

‘/
o 4




cm-1, D"=(9.3£1.0)x10-5cm-1, B'=0.919+0.002 cm-1, and D'=(9.0£1.0)x10-5 .
cm-1. The CI--H2 complex appears to have a linear equil. structure, with a :
vibrationally averaged sepn. of 3.19 .ANG. between the Cl- and the H2 center-of-
mass. Vibrational excitation of the H-H stretch induces a 0.12 .ANG. contraction |
in the intermol. bond. |
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135: 248788h The 35Cl-—H; and 35Cl--D, anion complexes:
! Infrared spectra and radial intermolecular potentials. wild, D.
f A; Weiser, P. S; Bieske, E. J.; Zehnacker, A. (School of Chemistry,
The University of Melbourne, Parkville, 3010 Australia). J. Chem. Phys.
' 2001, 115(2), 824—832 (Eng), American Institute of Physics. Rotation-
. ally resolved mid—IR spectra of the 35Cl~—H and 35C1-—-D, anion
/é / W / complexes are measured in the regions assocd. with the H; and D, stretch
< v vibrations. The 35Cl-—H, spectrum contains a single Z—X transition
assigned to the more abundant ortho Hy contg. species: The correspond-
3,{ - ing 35Cl-—D, spectrum consists of two overlapping —X transitions whose
ﬁ 0, =/[2 ) origins are sepd. by 0.24 cm—1, and which are due to absorptions by
: complexes contg. para and ortho Do. The spectra are consistent with

linear equil. structures for Cl-—Hz and Cl~-D,, although zero—point
bending vibrational excursions are expected to be substantial. Ground
; P = s
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state vibrationally averaged intermol. sepns. between Cl- and the diat. ;
center—of—mass are deduced to be 3.195 + 0.003A (35C1-—H,) and 3.159 :
£ 0.002A (35C1-—Dy). Vibrational excitation of the diat. core profoundly
affects the intermol. interaction and leads to contractions of 0.118A |
(35C1-—H,) and 0.078A (35C17—D,) in the vibrationally averaged inter-
mol. sepns. Effective one—dimensional radial potential energy curves
are developed. Their form near the equil. sepn. is detd. by Rydberg—
Klein—Rees inversion of the spectroscopic data, and at longer ranges by |
averaging the dominant long range electrostatic and induction potentials
over the angular motion of the atom—diat. system. On the basis of these ;
potentials the dissocn. energies for 35C1——Hj(0), 35Cl-=D,(p), and 35Cl--
D(0) are estd. as 488, 499, and 559 cm—1. )






