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- _1B167.  Hudpakpacusle CNCKTPH MOIVIOWEHHS M CHeK- | .

U{ F — TPH xomﬁ;mauuonuoro paccesiius (pTOPHPOBAHHBLIX 3TAHOB. |

——— 7 XIL 1,1,2,2-uetipexdropuctuii aran, Klaboe Peter, 7"
W‘ Nielsen J. Rnd. Infrared and Raman specira of flio- !

_— ? ~[~ - rinated ethanes. XII. 1,1,2,2-tetrafluoroethane, «J. Chem. ——~

Phys.», 1960, 32, Ne 3, 899—907 (anra.).—C uensio mccne-

e~ N noBanus usomepuama B CHF:—CHF. (I) wuccaenopanpt ' ————-

) "Q}\ cnektpst MK-norsouennst razooGpasuoro I B oGaacti T1-p !

»——-—--—-—'*’——-,—%;—-» 30—170°C, kpucraamny. I mpu T-pe —170°C 1 cnextpm

‘ KoMO. pac. B MONSIPH30BAHHOM cBeTe Xuakoro I npu T-pax

— 420, —25 n —80° C. YcraHoBseHO, YTO B ra3ooGpasHoM H °

) : t AHAKOM COCTOSIHHSIX CYUIeCTBYIOT ABa BpaulaTeNbHLIX H30- &, -

._~_,~-.>..__§._ Mepa ¢ cummerpueit Con n Co, mpuueM Tpauc-dopia (Cg). :——=
4 Gosee craGuabHa. B KpHCTaANHY, COCTOSIHHH CYIIECTBYET .

- - tonbKo. Tpanc-popma. BrluucieHa 3HTANLOHS 4NN rasa —
Al° = 1160 % 100 kaa/moa6. B xuakoctin Ah® MHOTO MeHb- -

we. Jlano npuGJaHKCHHOC OTHEeCeHHe OCHOBHBIX JHHHIl aag ~~— ="

KaXXaoro naomepa. Buﬁn 18 nass. . XI cm. P)Kdus, 1960,
4, 9937. : ‘B. I'lxmosapon e

h=

_0(3 -1961-)_
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3&)&/6@3. Vis 5102. Hmbpaxpacume cneK'rpbl NOrJOLEHHST M CNeK-! /963
. TPbl KOMOGHHAUHOHHOTO paccestHHs (;FaC 2, M"
@Toteo. - CFCHF. Edgell Walter Riethol Tho-
Mas. Ko Ward CharTotte. The ic infrared and Raman
(; . (, spectra of ‘CF;CHLJ, ‘CF3CH,Br, and CF3CHSF. «J. Molec.

LY, %A\\ ‘Spectrosc.», 1963, 11, Ne 2, 92107, (anra.). ‘
' : (38 - Hccnenosanbt I/IK‘cneKprx TIOTJIOILEHHS H CIEKTPBI 'Ko\16‘
. pacc. CF;CHoJ (1), CFCHoBr (II) u CF;CHoF (III) B/
ra3oo6pasHoM Il JKIAKOM <ocTosiuusX. IlonyueHHble AaH-

Hble COTIOCTABJIEHBl CO ONEKTPaMil pSAa POACTBEHHBIX COeAH-
nennit, B ToM uyicae ¢ CF;CH.CI -(1V), 1 npennoxenst or-[

HeceHHs ANA Beex ocHosubIX wactor I — IT1. YacroTsl Kone- -

Ganuit rpynn CF3 1 CHa Jiexkar B OJHHX I TeX xe oﬁnacmx'

cnektpos I — IV; BansiHue atoma X mposiBasieTcst B o6 et

“TEHJEHLUMH CMEIeRHi YacToT Mo Mepe yBeaHueHHs Maccbxl

.X. OrMeyaloTcst HeperyJsipHoCTH B H3MEHEHHH YacTOT MpH

.mepexoze or F x Cl. B. Anekcausin’
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511333, HK-cnektpsl H CneKTpbi KoMOuHaunoHoéro pac-
cesiuusi QTopnpoBanubix ataHos. ‘I XVIIIL. 1,1,1,2-Terpa-’
¢roperan. Nielsen J. Rud, Halley C. J. Infrared
and Raman spectra of -fluorinated ethanes. Part XVIII.
1,1,1,2-tetrafluorocthane. «J. Molec. Spectrosc.», 1965, 17,
Ne 2, 341_34;1 ((anr.vx.) ' I :

[Moayueunt MK-cnextput nornoutenia Lk — H, B raso-
oGpasiiox coctosumi B obmacti 300—6000 cu~ (cnekTpo-’
setp Iepkun-dabmepa, MOAenb 112, npuamut CsBr, NaCl
st LiJ). Taxske mojyueHul CneKTps KomO. pac. ZKHAKOro co-!
ctosimist npu —70° MpI NOMOLLI CMEKTPOMETpPa €O CTEK/IsH-
a0t onTiKoit (mumeitnas aucnepenst 15 Afstn mpu 4358 A).:
Tlauo oTtecenue uacror: a’ — 2984, 1464, 1427, 1298, 1103,

979, 813, 665, 549, 408, 225 cx—*; a” — 3013, 1182, 665, 539,

352, 225, 120 cu~t.

1%



7 i = P a2
(7 CFH, AR N
¥ 737824t Infrared and Raman spectra of fluorinated ethanes.
‘ . 'XVIII. 1,1,1,2-Tetrafluoroethane. J. Rud Nielsen and C. J.!
‘Halley_(Univ. of Oklahoma, Norman). 'J." Ml Spectry." 17(2);7
:341-7(1965)(Eng); cf. CA-59: 2296g. The ir absorption spec-
S / . ‘trum of gascous CF;CFH, between 300 and 600 cm.™* has been|
/
k4

‘obtained with a Perkin-Elmer model 112 double-pass spectrom-|
- ‘eter equipped with CsBr, NaCl, and LiF prisms. The Raman|
ispectrum of the liquid at —70° has been photographed with a|
‘three-prism glass spectrograph of reciprocal linear dispersion-15,
‘A./mm. at 4358A. The vibrational fundamentals are tenta-|
‘tively assigned as follows: Species a’ 2984, 1464, 1427, 1298, |
11103; 972, 843, 665, 549, 408, and 225 cm.™}; species a’’ 30131
11182, 665, 539, 352, 225, and 120 ecm.”! . - RCKP

'

en oty ® ‘



GH, Ry - - 1966
('b a( Q [ Far-infrared spectra and the rotational isomerism of sym-.:

metrical tetrachloro- and tetrabromoethane. .G...W...Chantry,,
s H,.A.,G_ebbie.)i-.R,.Grifﬁ_ths_.,a‘nﬁ‘_ﬁ. . F. LCake (Natl. Phys. Lab.,
,b. N K W 'Teddington, Engl.). Spectrochint. Acta22(1), 125-9(1966)(Eng).
»

Far-ir spectra have been recorded of liquid samples of sym.
tetrachloro- and tetrabromoethane.’ These have been used in

conjunction with earlier work to dgrive complete assignme%tss for
both rotatiopalisomersiofbothmols, RCSQ™

.
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. "04808f Vibrational fundamentals of CF.CH.X molecules.”

‘Harnish, D. F.; Hirschmann; R. P."(Spec. Chem. Div., Allied:
_2cshf3n51 (Clgrpi,“‘lfc');tlﬁsthii','N'.]‘.)'.'f: A ppé. Spectrézsc.c 1137C0i 24C(II«‘)’!

‘ ng). The ir spectra of CF,CH:F, CF, 3=
—_CHiBr, and CF;CH:I T8 : s have been

|
1

phase have been|

obtained, and normreteoordinate calens. on the Cl and Br mols.} .

L
—_— ‘have been carried out. It has been possible to correct the previ-r—

" ous assigumen ntals for these mols. .
. “RCCX

»
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— m Microwave -spectrum of 1,1,2,2-tetrafluoroethane. |
—_— [h) wov. I. A.: Kuliev, V. A. (USSR). " Izv. Akad. Nauk -

. “Azerb. S‘Sﬁ, Ser. Fzz.‘Teih. Mat. Nauk 1970, (1-2), 132-5 |
————— (Russ). There are 3 rotatory isomers of 1,1,2,2-tetrafluoro- _____
_ . ethane. The trans form has zero dipole moment hence only i

' absorption lines owing to the gauche forms appear in the spec- :
ag = trum. Lines at 17-24 kMHz are tabulated. Qual. intensities |
. . are given. Anal. commenced from an asym. rotor calen. with |

f . parameters taken from similar mols. The Stark effect was used |
-CC(C A . "to identify some Q branch lines. The mol. consts. are A=
¢ 5287.4, B = 2943.5, C = 2473.0 MHz, p = 2.9 D. '

— o — A.J.McHugh |

»|
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' Conformational energy differences and

Ok, TE,Bx=G | ./~ 29857 OB 45t

Abraham ‘Raymond J.,.Loftus Philip.

et own Ses oo oo

barriers to rotation in fluorfg?)e‘thaneso

p C '.lo - ® JRE S G
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| | 1674
czH}F:{ 11 5286 Hen. KoneGaTenbhble CneKTpsl W NOBOPOTHAS '
. H30MepHst l&%—}ggﬂmmama. KaouxosckuitI0.B, -

““““““““““ CBepanosn M. (Peaxomnerna <K, ¢us. xumupy ——————
AH CCCP). M,, 1974, 37 c., ., 6nGanorp.- 4 nass. (Pyko-
——————  mcb gen. B BUHUTH 30 aek. 1974 r., Ne 3342—74 Jlen.)——
TTpouspesieH pacyer YacTOT, HOPMIPOBAHHOI GOPMBL HOPM. -
()77 xos. iT pacnperejeHHs HMOTCHLHANbHOI 3HEPrHH MO oje- -
R GaTeablibIM Koopaiinatam moJekyast 1,1,2,2-terpadropsra-
! na (1) (tpamc- u rournsomepst). Iloarsepxkaena n yroune-
 ja cylecTBYIOLIast B JINT-Pe HIITEPNPETalis KoneGaTenbubix
Wb . criektpos 1. Tlokasano, uto naGmonaeysie MK- 1 KP-cnekr-" 77777 %~
pit [ MOKHO OGLSICHHTS 112 OCHOBE NPCANONOKEHHS O CyLue-
CTBOBalH JABYX NOBOPOTHEIX H30MepOB (romr i TpaHc).
.. ... YecraHuoBJeHbl KJIOYEBBIC YaCTOTLI, HAa OCHOBE K-PhIX MOIKHO ——--~ <~ oo -
BCCTH alajn3 Kose6aTeJbHBIX CMCKTPOB MOBOPOTHHIX H30-'

mepoB mogekyant I :  ABTOpPC(EPAT - vromrrme oo e




199@’

T I_,ombardi B et al ‘
"Chem. Phys., I974

A
~ 6L, 3, 834-90T.
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, N L4
C‘;Z // 19 593. Poramepmt 1,1,2,2-terpadTopatana’ B rasosoﬁ"f
,2 (/ ‘tbase—cmlonoe nose, KoJaeGaresnbHble AMMJWTYAbI H T€O- .
TETPHA — COBMECTHOE 3NEKTPOHOTpauuecKoe i CneKTpPoCKo- |
nuyeckoe uccaenosanwe. Brown D. E, Beagley B.!
-The gas-phase rotamers of 1,1,2,2-tetrafluoroethane — for- :
lce field, vibrational amplitudes and geometry —a joint
- electron-diffraction and spectroscopic study. «J. Mol.|
Struct.», 1977, 38, May, 167—176 (anra.) o :
2 7 MeronoM rasoBoil sjektponorpadus mpu T-pe 253° K
Zé&ycw/ ‘{/J 3 . G e - !
\H3yucHa KoHdopMmall. CMCCh aHTH- §i-Toll-poTaMepoB 1,12,2-'
_terpadTopartana., Onpenesentsit cocran rasosoil ¢assl oOT-
,é{ MeracrB8+% anrH- 1 16% row-poramepa, 4TO COOTBETCTBY-
(% v 17 s _er pasunue suepriii B 1170° kan/sonb. Henosnbsys cnexr-
pocKonuu. 4acToThl KoseGamuii OblI0 yCTaHOBJeHO cHiaonoe
nosie, ¢ MOMOUIBIO K-POro PacCYHTambl KoscOaTelbHble aM-

nantyasl. TIpn 3TOM  HCCKOJIBKO — H3MCHCHO  OTHeCcCHHC
Hek-poix uactor. Haitzennt cnel. 3naucuust Medmbsiaepubix:
paccrosinuit (ra A) u yraos: C—C 1,518%+0,005, C—H;
1,098+0,006, C—F 1,350+0,002, <<CCF 108,2+0,3°

. . <XFCF 107,3%0,3°, <CCCH 110,3+1,0°, Tuccn (topcuon-
/{/. / i 7/7;} upiit yroa row-tpopmut) 78+2° _ B. Cnupngonos:




) | 1V A41/Vu. UHCKTPBbl RKOMUHHAUHOHHROTO PACCCHINA Td3UD.,
VN 3 Y, XIX. Hu3kouacToTHble CHEKTPbl KOMOHHALHOHHOTO pac-‘!‘/f s
JL'B C// P esHHst W BeJaHYHHA GapbepoB BHYTPEHHEro BpalueHHsi B! 72‘
'2/ razoo0pasHbiX 1,1,1-TpudTopatuaranorennaax. Lopa-i
67’2 'y .57 ta A.D, Durig J. R Raman specira of gases.:
3(,//:2 C{ - XIX. The low frequency gaseous phase Raman_spectra
Sl and the barriers to internal rotation of the 1,1,1-trifluoroe- .
C/,:, (7{ 8»’ . t(hyl h:)llides. «J. Raman Spectrocs.», 1977, 6, Ne 2, 61—66
Z A . (aura. . ’ : T
2 ’2 L : M3ayuennt cmexktpsl koMG. pac. (50—3100 cm™1) ra300G- !
(7/[" é‘«// *y'  pasubix MOJCKya tHnd CF;CH.X (1), rae X=F, Cl, Br, J,"
3 j\] MpIl 1CMOb30BaNiH M{IOTONOZOBHX KIOBET, AaBJICHII Tasa
o ) 750—200 MM PT. CT. I BO3OY:KACHHI Ja3cpHoil Jmimeii |
/ 1] 514,5 1M MOLIHOCTBIO 2,5 BT. Ha6mo11anugb JHHHH 00GepTo- .
a7~ ' HoB KpYTHJbHBIX KosieOGanuit 160, 177, 200 1 210 cm~! B
M’L‘f/"//]// Monm{%ax I, copepxamux atomst J, Br, Cl u F coorBer-:
/f', y2i ; crpenno. ITpeanosionkeno, UTO KPYTHJbHbBIC KoscOauust B I
\. paanmozciictBylor ¢ ged. xon. uenouki' C—C—X n xpy-!
: TiapnbM KoaeGanuenm rpynnsl CFs. OGnapyikeno, uto HH-: ﬁ

- ‘ TCHCHBIOCTD JHHIIT KPYTHJABILIX KoJcGalnii 0CHOBHOro ToHa|
Vb' /f? B | anoMaabilo BeAHKAa TO CPaBHCHHIO C HIUTCHCHBHOCTBIO! ==
‘ JIMUHET APYTHX aUTHCHMMCTPHUNBIX KoucGaniil. Borumciensr @
/V//ﬂ pesIuHIGL GapLePOn BHYTPCIHHEro Bpaulelis (GyHKUHONAIDb-:

upx rpynn I Bu6a. 18. U. XVIII o

CITA7Y

P)K®us, 1976,

= s i )
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o Crrrreecei. G TG 7950
C;z, FyH, M, XV — 96/

. 23 B102. "'3néxﬁ3uorpa¢uqecxoe HCCIeTOBaHHE Mose-
)-xynnpuoﬁ.crpyxrypm l,l.l,2-1erpa(broparaua B Tra3o0Boit
Paze. Al-Ajdah G N. D, eagley B,
~Jones M. 0. A gas-phase electron diffraction study of
“‘.he molecular structure of 1,1,1,2-tetraf]

L Struct., 1980, 65, 271—276 (anra) Etale
ol. Struct.», , 65, 271— anru, ;
WM "/ - } MetogoM rasosoi SJICKTPOHOrpadHi * maiigenn cneu.\x‘

7 ¢4 SHAUCHHA OCHOBHLIX MEXCbSIEPHHIX -PACCTORHMI (re,A)
cery 7 { yraon B Moxekyre 1,1,1,2-rerpadropsrana: C—C °

‘ 1,501(4), C—H 1,077(15), “C— 2F)  1,389(6),

*C—F (CF,) 1,334(2), . <XCCH 106,1(12)°, <XCCF

{CH:F) 1123(4)°, " CCF(CFy) " 110,4(2)° <FCF

- 1086(2)°, XFCH 111,4(5)°, <HCH 1094 (mp.).

4 o o o / B. Cnupugonos

—_—

V. rwo 23 @
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10J1202. YacToTol BaJNeHTHLIX  KOJeGaHHii H30JHPO-.
’BaHHbIX cesizeit C—H, nJaHHB cBA3eil H 3HEPrHH AHCCO-.
LHAlIHH B HEKOTOPHIX rajoajJkaHax H aJakeHax, Isolated
CH stretching: frequencies, bond lengths and dissociation
energies in some haloalkanes and alkenes. Macken-
zie M. W. «Spectrochim. Acta», 1984, A40, Ne 3, 279—
281 (amra,) ’

IMoayuenst HK-cmektper  (3100—2900 cM~—!) mouserya

CHF,CHF, (I) m ux rajoreH3aMelleHHHX aHaJOroB B,

BOH (a3t €O ChNeKTpaJbHHIM paspewediieMm 0,12 cm-1;

ITposeneno comocraBieHHe  KOJeGaTeNbHHIX  CHEKTPOB

W_ W YaCTHYNO-ACHTEPHPOBAHHEIX 1 YaCTHYHO-raJoreHHpoBaH-
e W/ HBIX MoJekya I. Onpenenensl ' 3HaueHHs 4acTOT BaJd, KOJ.
. H3oauposannbix cssseit C—H B 1. Brimosnmen Teoperiy.

pacyeT paBHOBCCHBIX JJIIH CBs3elf, SHEpPruil AHCCOUHAIHH,

CHJIOBBIX TIOCTOSIHHBIX H YacCTOT HOPM. KoJjebaHHuil cBsi3elt

C—H B I. Ycranosneno, 4to0 H3MeHEHHS 4acTOT BaJ. KOJ.

cpaseit C—H B I' npi BBeleHii aToMOB raJIOr€HOB B MO-

JIOXKEHHS « H f rajoanKkaHOB NPaKTHYCCKH aXAHTHBHBI,

TOrAa Kak auanoriynoe cMmewenie HK-nomoc Ban. xoua.

/98y, 18, S



cpsizeit C—H B cnekTpax anKkaHoB  CJOZKHBIM oGpazoM

3aBHCHT OT THNMA H MecTa NPHCOCAMHEHHS aTOMa rajorexa.
H. B. A



CELE w986
6J1171. MHKpPOBOJHOBBIfI CnekTp, Gapbep BHYTPEHHErO

Bpaulenus, CTPYKTypa M AMNOAbHBIA MomenT 1,1,1,2-TeTpa-
¢ropsrana. Microwave spectrum, barrier to internal ro-
tation, structure, and, dipole moment of 1,1,1,2-tetraflu-
oroethane. Ogata Teruhiko, Miki Yasuhiro. «J.
Mol. Struct.», 1986, 140, Ne 1—2, 49—56 (aura.) :
B nnanasone 8—26 I'Tu uccienosan MB-cmektp Mode-
kynst CFsCHoF. Wnentuduumupobans aunnn 132 spama-
TeJIbHEIX —TICPTXOA0B OCHOBHOrO H 1-ro  BO30YXKIEHHOTO
cocTosuHit KpyTHabHoro KoneGamns CFa-rpynmsi, Ompe-
4 g - W JesieHbl 3HaueHHsl BpallaTeJbHBLIX IOCTOSHHBIX H_TOCTOfH-
HBIX KBapTHYHOTrO LeHTpoGexkHoro HcKaxkenus. Ilo. oTHO-
CHT. MHTEHCHBHOCTH JIHHHII OCHOBHOTO H BO36YyXAEHHOro
COCTOSIHMIT OLEHCHB TOpcHonHas uactora (108 cm~') u
6apbep BHyTpennero Bpauenns -(V:=3,3 Kkaa/mouab).
Onpefenen TakKe AHMOAbHBIA MOMeHT (pe=0,411, b=
=1,75, to6m=1,80 ex. HeGas) H OueHeHbl HEKOTOpblE H3
CTPYKTYPHBIX NapaMeTpoB. M. P. Anues

ch./1986,/18,76
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(At [P /99

, PV T-pert
T

! 114: 1717905 Liquid densities and vapor pressuree of 1,1,2.2-=,
tetrafluoroethane (HFC 134) and 1,1-dichloro-1-fluorcethnne
(ICFC 141b). Maezawa, Yukishige;  Sato, Haruki; Watanabe, :
Koichi (Fac. Sci. Technol., Keio Univ., Yokohama, Japan 223). J.
Chem. Eng. Data 1991, 356(2), 151-5 (Eng). Satd. liq. densitics and

;vapor pressures of HI'C 134 and HCFC 141b were measured at 200
to 400 K Ly a magnetic densimeter coupled with a variable vol. cell.:

‘For HFC 134, 38 satd. liq. densities assocd. with the Vapor pressures
and 5 compressed liq. PVT properties at temps. 260-400 K end
pressurcs up to 2 MPa were measured. For HCFC 141b, 37 satd. liq.
densities assecd. with the vapor pressures and 24 compressed liq.’
PVT propertics were measured at the same ranges.  The simple
correlations for satd. lig. densities and VAPOr Dressures were
developed for both substances. Coinpressed lig. PVT propertics were)

comnared with the Kumaeai's Tait-cauation, {1924)."

CFl:liige

: X
e.A-/9g1, /1Y, ~/8
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55178. HeomnuphucckHii pacucT ¢ropatanos. ['eomeTphs, JHMNONIBHBIC
MOMCHTBI, xoneéamnu)!:le yacToTs! 1 HHTeHcHBHocTH HK-monoc. Ab initio™
calculations on fluorpethanes: Geometrics, dipole moments, vibrational ‘-
frequencies, and infrared intensitics / Papasavva Stella, Hllinger Karl H, °
Kenny Jonathan E. /f 3. Phys. Chem. - 1996. - 100, N 24. - C. 10100-10110.
- AHr. ’ i e g - i v R
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Mecro xpauenna TTIHTE B npHOmILKEHHI MI12/6-31TD{*}{*} |
uccnenopan  pan  (GropHpoBanHbIX  OTAHOB C[2)H[n]F[6-n], n=0-5. !
TeoMETpHUECKHE NApaMETPBl, ANMONbHBIC MOMCHTBI, yacToTh! KoneGarmii i -
a6c. umTencupHocTi  MIK-nonoc  mpeacTaBieHsl i YCTOI4HBBIX
Kkon¢popMepoB ITOro psaa, BKIOUAA aHTH- H row-cTpykTypsl. [IposencHo
conocTaBicHie ¢ SKCnepHM. aanibini. O0cy:xaena To4HOCTD pe3y/bTaToB
pacuera yactor MK-cnektpa u HX HHTEHCHBHOCTEI], @ TaKkKe 3aBHCHMOCTD
pe3ynLTaTOB pactcTa oT BeiGopa Gasmcusix gynkuuii. buba. 60. :
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130: 73145p High-resolution microwave and infrared molecular—|
‘beam studies of the conformers of 1,1,2,2—-tetrafluoroethane.i
| Stone, Stephen C.; Philips, Laura A.; Fraser, G. T.; Lovas, F. J.; Xu,,
‘Li-Hong; Sharpe, S. W. (Dep. Chem., Cornell Univ., Ithaca, NY 14853
. ‘USA). J. Mol. Spectrosc. 1998, 192(1), 75—85 (Eng), Academic Press.

. High—-resoln. microwave and IR mol.~beam spectra were measured for
-1,1,2,2-tetrafluoroethane (HFC134). For the higher energy, polar, C,

‘symmetry, gauche conformer, microwave spectra were recorded for the

.normal and mono—13C isotopomers and analyzed to det. a C-C bond

length of 1.512(4) A, in iOOd agreement with a recent ab initio value

(1 ﬂL’/{ﬂLﬂ} /(MPWG—:HG") of 1.515 A. A tunable microwave—sideband CO; laser
= 7/ and elec.—resonance optothermal spectrometer were used to measure
“the IR spectrum of the vg, C—C stretch of the gauche conformer near 906

‘em=-1. Microwave—IR double resonance and precise ground state combi-

nation differences provided by the microwave measurements guide the

C 4 1999 /5‘% N
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assignment of the spectrum. The observation of a c—type spectrum
definitively establishes that the upper state vibration is of A symmetry
in the C, point group. The spectrum is fit to a Watson asym.-top Hamil-
tonian to a std. deviation of 0.24 MHz. A weak perturbation shifts the
line positions for transitions near J = K, = 20 by <12 MHz. The identity
of the perturber is unknown. Pulsed slit—jet diode—laser spectra were
recorded for the v, vibration of the anti conformer near 1127 cm-1. An
a— and c—type hybrid band is obsd., consistent with a B, symmetry
mode. Previous low—resoln. studies have attributed the 1127—cm~! mode
to either a B, or an A, symmetry vibration. A total of 522 non—blended
transitions were assigned and fit to det. ground and excited state consts.
The ground state consts. of A = 5134.952(65) MHz, B = 3148.277(27)
MHz, and C = 2067.106(43) MHz are the 1st exptl. detns. of the rotational
consts. for this conformer. Here, type A std. uncertainties are given in
the parentheses. (c) 1998 Academic Press.
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131:121541 Determination of densities and heat
capacities from speed of s measurements for
1,1,1,2-tetrafluoroethane. Davton, T. (o

Beyerlein, S. Goodwin, A. R. H. (Center for Applied
Thermodynamic Studies, University o Idaho, Moscow,
ID 83844-0905, UsSA). J. Chem. Thermodyn., 31(7),
847-868 (English) 1999 The speed of sound u
is both formally independent of the amt. of substan and
can be measured easily with high precision (typically
.DELTA.u/u < 1l.cntdot.10-5). Measureme_nt - of - this
quantity offers a favorable route fo obtainmg d., .molar
isochoric heat capacity (CV,m), and molar 1s?bar1c he
capacity values. This transformation from u’to other
thermodn. propertie involves the soln. of ‘a second-order
differential equation on either isob isochores. wg'
compare both equation sets for 1,;,1,2—tetrafluoroethane

CA-L990, BL



( 134a) which is a slightly polar fluid. In the absence
of reliable exptl. of sound data over the whole fluid
surface, an accurate Helmholtz functio equation of state
for HFC-134a was used to simulate property data for thi
study. These data were generated at reduced temps. Tr =
T/Tc between Tr and 1.25 and ‘at reduced pressures pr =
pP/pPc up to pr = 6. The isochoric equation set was found

to be more stable. For data and initial condition
without errors, the fractional uncertainties in d. and
CV,m were 0.002 an resp. Sensitivity studies were

conducted on the isochoric equation set t document
effects of interpolation step size, accuracy of initial
conditio presence of random errors in the data. When
all sources of error are inc the uncertainties in d. and
isochoric heat capacity were no worse than an the
individual sensitivity studies.
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131: 94069¢ Microwave Spectroscopy of the Ground, v,g, 2vygy
and v;, Vibrational States of CF3CFH,. Ilyushin, V. V.; Alekseev,
E. A;; Dyubko, S. F.; Baskakov, O. I. (Institute of Radio Astronomy,
NASU, Kharkov, Ukraine 310002). J. Mol. Spectrosc. 1999, 195(2), 246—
255 (Eng), Academic Press. The rotational spectra of the ground, v,g,
2v18, and vy, vibrational states of CF3CFH, were studied in the frequency
range 48-116 GHz with an accuracy of measurement better than 10
kHz. Rotational and centrifugal distortion parameters derived using an

y / fﬂfmﬁ) S-reduced Watson—type Hamiltonian were improved for the ground

and v,4 states. An interaction between 2v,4 and v,, vibrational states

was detected, and rotational, centrifugal distortion, and coupling param-

eters of these states were detd. for the 1st time. The wavenumber dif-

ference between the 2v,5 and ¥y, states is 11.20996(54) cm=1. (c) 1999
~ Academic Press.
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133:281463 Synthesis and Vibrational
Spectroscopy of 1,1,2,2- Tetrafluoroethane and Its
13C2 and d2 Isotopomers. Craig, Norman C.s

Chuang, Jessica I.; Nwofor, Christiana C.; Oertel,
Catherine M. Department of Chemistry, Oberlin

College Oberlin, OH 44074, USA J. Phys. Chem.
A, 104(45), 10092-10103 (English) 2000. The
13C2 and d2 isotopomers of 1,1,2,2=

tetrafluoroethane (TFEA) have been synthesized.
Raman spectra of these new species have been
recorded, and IR spectra of all three isotopomers,
including some regions with high-resoln. at =100
.degree.C, have also been recorded. Guided by
recently published calcns. of frequencies and IR

intensities and the new spectra, we have revised



the previous assignments of fundamentals for the
two rotamers of the normal species of TFEA.
Assignments of the fundamentals for both rotamers
of the 13C2 and d2 isotopomers are proposed. The
anti rotamer is the more abundant species in the
gas phase and, to a lesser extent, in the 1ligq.
phase and the only species in the crystal phase.
Thus, the assignments of the anti rotamer of all
three isotopic species are complete and supported
by isotope product rules, but the assignments for
the gauche rotamers are incomplete. Ests. of the |
missing frequencies for the gauche rotamer of the

normal species are supplied.



