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Neuert H., Clasen H.
7 .Naturforsch., I952, Ta, 4IO—I6.

Mass-spectrometric study of hydrooen sul-
fide,hydrogen selenide, phosphlne 511100—
methane, and germane.

Ch-A-:I953, 7312f
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H. B. GI. dna. xmym, 1962, 36, Ne 6, 1367—1368

‘ICHO0 OTCYTCTBIIC MOJICKYJISIDHOTO IIoNa

1962,

. J., Deparux I I, ®poxos IL A, Jlapuon
coextp momorepManma GeHy. Ioprmepix-
GeHy+, uro.xa-;
KO II JUIsT BOJOPOJAIOro COOJIIHCHIIST KpeM-

Ilonyyen Macc-

PAKTCPUO Taks

T T T mma (SiH,). PaccunTan ' MOIIOM30TONUEIIL Macc-cmekTp

! . GeH,. ; 10. Xopeen:
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[ e e 1964

H 4 Mass spectrum of germane. I. L. r‘f\g-q.fm_lpv,,_G._G.;

7 ievyatykh, I A, Frolov, and N, V. Tarii. Zh, Fic. Klim.

iy 136, 1367-8(1962). ~ The mass spectrum of GeHy was detd, ———————
A 'with a model MI-1305 mass spectrometer by using a glass!
i inlet system and a Pt mol. leak. : The spectrum agreed ———————
! . with 2 of the 3 published; the 3rd one (Neuert.and Clasen,; € 5

< CA 47, 7312f) appeared to be displaced by one mass no.—:————-—
A monoisotopic mass spectrum was caled: Ge 45.20, GeH:
i25.95, GeH, 100.00, GeHs 90.03, GeH, 0.0. el e
: V. N. Bednarski__| . 3

e S

- <




. D - FERD 47| 1882
~YeH, . L ' |- e

i Standard free energy of formation of monogermane. T TS
. M. M. Faktor (Post Ofiice Eng. Res. Sta. Dollis Hill, Lon-“
we----—-don). J.Phys. Chem. 66, 1003-6(1962). An upper litnit- ~coen e
for the standard chem. potential of gaseous monogermane;
S e (1%.u.) is derived from measurements of the potentials ofi. _ . . .
: ‘clectrodes at which dissolved Ge species are being reduced to'
.- . i - . |monogermane. Satisfactory agreement with the value of, .
: {04 caled. from recent indirect thermochem. measurements -
i_. .. iis observed. The mechanism of ‘reduction is discussed,’
! "tentatively, in terms of a no. of volatile Ge compds. detected
_in the cathode gas, which had_not been reported previchzly.‘t
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1. A. Frolov (Lobachevskii’s State Univ., Gorkii). "Zh_ Neorgan.!
Khim. 8, 265-8(1963). Insufficient purity of GeHy is supposed.
to be the main cause of varying parameters previously obtained
for GeHy. A detailed description of 2 methods for prepg. GeHy
is presen ted, the 1st involving the redn. of GeCly by LiAlH, and!
the 2nd redn. by NaBH,. Purification was accomplished with a’
rectif ying column of 60 theoretical pldtes.  GeH; was obtained
with impurities of 3 X 10729%,. "The vapo r&ssure,alicg_x_i_d_a
GecHy was measured_in_the temp. range IS_@;—__LE}S_"\by a differ-
“ential-gage method. The. equation lo = —722.255/T +.
}9 3.511025 log T — 0.00631067T was d?é'\?%l_?rom the exp/tl. r-j:—-'
sults. The latent heat of evapy. and b.p. of GeH, are 3608 =+:
2 cal./mole and —88.51 =+ 0.02°, resp. It becomes evident on
comparing the latent heats of evapn. of CHy, SiH, SnH,, and'
GeH, that the heat of evapn. is proportional to the surface of the'
mols. This is a proof of the nonpolar character of the mols. of (
volatile hydrides of the elements of Group IV. .J. Hejduk -

%”L Vapor pressure of liquid germane. "G. G. Devyatykh and’ IQGS
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, 17 B291.  Tasaenne nmapa sKmjKoro momorepmana. Ji e- l géj
. paTtux I T, ®pomxos . A «. mcopram. XIMII,
g b H 1963, 8, N: 2, 365268 o
. l,——— Jlapienne mapa sKmgroro MomorepMaua mamepeno mud-
. epeHIIIaILALIM MeTOA0M B TnTeppaie T-p or —158 1o L}\

—88°. Ilpnseneno omicamile yCTANOBRII I MCTONMKIL Ipo-—  \&~
BeCHIST dKemeprnMenra. MoHorepMam TIOTydenm IO P-III
() . |soccranoniaenns GeCly QIIOMOTIIAPIIOM JHTII II Gopo-"“‘N'"“
/0039'/2; rigipugoy it Iocae ownerrn Gely mirakoTeymeparyp-
HECOT 2 |Inoit pextndmrampeit ma mienounoit xomommue .\mcc-cncn-"—‘T o
TPOMCTPIIY. aHaJH3 MOOOTCPMAHA ITOKA3AJM HAJITIIE B HEM
- -1,9:-10-29 CO; i 1,3-10-29% C,H,. PeayanraTnr mavepe-"""%
| muit aasiaenis mapa GeHy oGpadaTnipamiies METOIOM nam-
I ... MCHBIIIX KBaJpaToB Ha DJICKTPOHNO-CUETHOIl Mamiime, 3.~ —-\-—-
| BIICIIMOCTDL JIABJCHILA IMapa MONOrepMana £ T-PLI ONNCH- (
1. paercst yp-muey IgP (stn pT. c1.) = —722,255/T + 3,51‘1025“"“%"*'
| 1g7 — 0,00621067. Orciopa temmora Icmapennsa AH, =
i
;

7P —

= 3608 % 2 xaal/soas, t(xkum) = —88,51 = 0,02°C, a xop-——"——— -
cranta Tpyrtona pasna 19,5. Ilposegeno cpasuelne mo.y-
. YCHULIX PC3YJILTATOB C JAMILIMIL APYTHX aBTOPOB. s
. B._Baiidya

Y1963 1%
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Kim K.C.. 'Setser'D,d,, Bcg&n C. M.

HF infrared cntmiluminnscence, energy

partitioning, and D(H-GeH.) from the re--

action of F atoms with K 2 geruane,

”J;cnem.myé 1974, 60 N 5, 1837-18&1
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Lol J975

90: 925'70v Vapor prcsshrc of molten monogermane at
.. Yushin, (USSR).

208-300 K. Nechuneev, Yu. As 3
‘Deﬁosited Doc. 1977, VINITI 2182-77, 7 pp. (Russ). Avail.
*VINITI. Literature data are available only for the 108-184 K
. range; the present measurements com lement the earlier ones.
The exptl. results for 208-300 K are escribed by the equation
I log[ P(atm)] = 558.66/T + 26,1547 logT - 0.0261517 - 57.96268.

. e IPF, 20 i /2




Lely Uda

',,:e 18 5945 JEM. Jlasneuue napa JKHAKOro MOHOrepMaHa
MHTepBaJje TeMnepaTyp 208—300 K. Heuyfraes il(!) A,

IOmun A. C. (Peaxosncris OK. ¢ua. xmmm»  AH
CCCP). M,, 1977, 6 c., ma., GubaHOrp. 6 nass. (Pyxomichb
zen. 3 BUHWUTH 2 mioas 1977 r., Ne 282—77 Ien.).

/7 DKCHepHMEHTANBLIIO H3MEPLHO napJ. mapa KHAK. MONo-
repmana, OuHul. pekTH(UKaiueil, B NHTEPBAIC T-p 208—
300° K. PesyabTathl oGpaGoTansl  MCTOLOM HaHMeHbIUNX
KBajapaToB Ha 9BM 1 npeacrasicibl B BIAC yp-uus g
P=558,66/T — 26,1547 1g T —0,026151T — 57,6268, rac
P — napa. B armocdepax, T — t-pa KeabBHIA.

. o Astopedepar
X197 v/d @
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'88: 12098t Vapor pressure of liquid monogermane in the
208-300 K range. Nechuncev, Yu. A.; Yushin, A, 8. (Inst.
Khim., Gorkiy, USSR). :Zh. Fiz. Khim. 1977,. 51(10), 2709
(Russ). Vapor pressure (p) of liq. GeHs was detd. and the
empirical equation was derived for calcg. temp. dependence of p
(og p = 558.66/T + 26.1547 log, T - 0.026151T - 57.6268). -

(7)
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9MeKTPHUECKAS MOCTOSIHHAA M TEPMOHHAMMYECKHE CBOHCT-
sa teepnoro repmana. Mountfield K. R, Weir R.D.
Low temperature heat capacity, dielectric constant;, and
{hermodynamic properties of solid germane. «J. Chem
Phys.,», 1978, 69,CN9 C?x' 774(—)784 (aura.) )
Tennoemkocers Cp GeHy (I) m3Mepena B nurepsa
2.8 10 111 K c tounocrbio 1—2%. Tpoiinas pTot?saO{
onpeaesena  pasioit  107,2720,05 K, AH na'=849,0x
+10 mx/smonn K. Yeranosaenst T-pbl-A-oGpasiibix nepéx-o—.
nos B TB. cocrosnnu 62,8, 73,8 n 76,7 K. Kanopumerpuy
anaucHie Spggk B Touke Kunmennsi 193,863%1 11>K/Mom;

'K. Ocrarounas surponus RIn16=26,99%1 mx/smon, K

oGycoBcHa KOneGaTeabHBIM BKAAAOM 1HKe 5 K. Tpep-
nomnaracrcsl, uTo HHKe 4 I BO3MOXKHA aHOManug Typa
ILIOTTKH, CBfi3aHHas C MOBOPOTOM CHHHOB. S(cnekTpocko-
nuw.) =197,799 mx/mons K B 7. kum. L H3mepena naor-
HOCTDb, AM3JICKTPHY. TOCTOSIHHAs € H MOJbHAam mnoaspuaye.-
mocts | B mumrepsase or 4,3 10 140 K. Vcraunongey
T-pubiii Tcrepeanc e B obaacti 30—80 K, csizaunsii, pe.
posiTio, ¢ HajnyHeM (hasoBLIX MCPEXOLOB. JI. A. Peannugug




/.{/// 8Y: 136670p Low tcmperature heat capacity, dielectric

constant, and thermodynamic properties of solid germane,
Mountﬁefd, K. R.; Weir, R, D. (Dep. Chem. Che, Eng., Royal
Mil. Coll. Canada, Kingston, Ont.). J. Chem. Phys. 1978,
69(2), 774-84 (Eng). The heat _capacity of solid GeHy was
measured. at 2.8-11 K. Substantial differences between these
data and those of Clusius and Faber (Z. Phys. Chem, B 1942, 51,
352) occur in-the region of overlap. Anal. of the data shows the
presence of a residual entropy of RInl.6 and a nonvibration)
/ contribution to Cp at < 5 K. There is an T°2 term in th, G
beginning at ~4 K, which is_consistent with a Schnttky%).
P anomaly, suggesting the possibility of conversion of the spin
species. The anal. also shows that the translational anq
librational branches of the frequency spectrum are sepq,, with
the latter modes fully excited at 60 K. The dielec. const. wag
measured at 4.2-141 K. The d. was measured at temps. of lig, N
and air. . . = SRS S S e e

pe

GA, 1R LY NE




S ORS00 JG7P
é: 6//{/’ " 12 E254.  TennoemKOCTb, AM3MCKTPHUuCCKas NOCTOsHag
‘M TEpPMOJMHAMMYECKHE CBONCTBA  TBepHoro repmaia.
Mountfield K. R, Weir R. D. Low temperature
‘heat capacity, dielectric constant, and thermodynamic
properties of solid 'germane. «J. Chem. Phys.», 1978, 69
Ne 2, 774—784 (aura.) : Y
+ TemaoemMkoeTs  MonorepMana (GeHy) mamepena ¢ .
MOIIBIO annabaThy. KaJOPHMETPA B TiTCpBaj T-p or 28
- 3 no 111°K. TIpu t-pe mmke 4°K oGunapysena anoMang
0 ~runa IorTkn. OGeyxkmaercst BKaan JmGpaunonnorg CIICKT-
) :pa. ITHSMCKTpHY. NOCTOSIMHAST H3MEpCHA B HnTepBaNE T-p
W

- 42 10 141°K. Tpn T-pe JKIAKOrO a30Ta Wamcpena
._TJOTHOCTb TBCPJOTO Gg_l:_lt buGa. 51.
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49: 188219t "Critical constants and density dependence of
the Lorenz-Lorentz coefficient for germane, Palfty-Muhoray,
P.;  Balzarini, D. (Dep. Phys., Univ. British Columbia,
Vancouver, B. C.). Can. d. Phys. 1978, 56(9), 1140-1 (Eng),
The n at 6328 A was measured for Gell, in the d. range 0.15- 0y
g/cmd. The temp, and d. ranges over which measurements Were
made are near the coexistence curve. The cocfl. in the
Lorenz-Lorentz expression, (n2-1)/(n2 + 2) = 4, i, const, 1
within 0.5% within exptl. error for the temp. range and d, Fange
studied. The coeff. is slightly higher near the et d. The eriy,
d. is 0.503 g/cmd._The crit. temp. is 38.92°, ]
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99: 146546y An optical method for measuring PVT data,
critical constants, virial coefficients, and molecular parameters
of germane (GeHi). Balzarini, D.; Rosenberg, A.; Palff y~Muhoray,
P. (Dep. Phys., Univ. British Columbia, Vancouver, BC Can. V6T

.1W5). Can. J. Phys. 1983, 61(7), 1060-3 (Eng). An optical method

is given for measuring pressure-vol.-temp. (PVT) data for a fluid.
The method consists of measuring the refractive index as a function
of d. and temp. and, sep., as a function of pressure and temp. The
results are combined to yield PVT data. Isotherms were measured of
GeHq at 293-323 K and the d. 0.07-0.7 g cm-3. The data in the crit.
region are analyzed to obtain the crit. consts. P. = 48.8 atm, p. =
0.522 g em3, and T. = 38.97 % 0.2°. The data at lower densities are
fitted to a virial equation of state to obtain the 2nd and 3rd coeffs.
The values at 312.15 K are B = -2.37 cm? g-! and C = 1.99 ¢ms 2,
The data are analyzed to yield the Lennard-Jones parameters ¢/K =
230 £ 15K and 0 = 4.6 0.2 A. .
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3 B16. TlonyyenHe MOHOrepMaHa M  MeTaMiHYecKoro
repManust Bulcokoit uucrotol. Zur Darstellung von Mong.
german bzw. metallischem Germanium hoher Reinheit
Emons H.-H, Cao Hung Thai, Horlbeck W
-«Z. Chem.», 1983, 23, Ne 9, 349—350 (newm.) *

Tpu nponyckaunn GeCly uepes pacnna LiCl—NaCl—
KCl, coaepxammit LiH; npuw 400°C oGpasyerca GeH,
pass, k-poro npu 800—1000°C noayuena muenka Ge
copepiauero <<0,0569% npuMeceir H. B. Hukuryg

X./98Y, /9, n3
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! 105: 159731x Modified formula for $r* calculation in'the rigid

rotator-harmonic oscillator approximation and thermodynamic

properties of germanium tetrahydride and lead tetrahydride

for T = 300-6000 K. Shishkin, Yu. A.; Kusner, Yu. S. (Inst. Khim,

Tverd. Tela Pererab. Miner. Syr'ya, Novosibirsk, USSR). Izv. Sib.

Otd. Akad. Nauk SSSR, Ser. Khim. Nauk 1986, (4), 11-15 (Russ),

The statistical thermoedn. approach was used to calc. the basic

/)WM) W/i - thermodn. propertiea at 298.15-6000 K of GeH: [7782-65-2] and
PbH. [15875-18-0]. The expression, derived for the rigid rotator

~) harmonic oscillator approxn. at low temp., was modified for use
o i at
[{; = a higher temps. and was used in the calcns. e o o

/ﬁ@ P6ity O

e A 1986, 105, NI§
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upees C. M. u np.

O6pa3oBaHie MOHOrepMaHa NpH KHCAOTHO-NEPEKHCHOM H3BJEUEHHH Cle-
JOBHIX KOJHYECTB repMaHHs H3 ero pa36aBieHHHX PacTBOPOB B raaiuu /[
Kupees C. M., Epowknna JI. A., Huceabcon JI. A.

// BuicoxouncThie Bewecrsa. — 1988. — Ne 1. — C. 90—95.

Bu6anorp.: 13 Hass. :

ISSN 0235—0122

— — 1. Tepmannii paaHoakTHBHui — OtaenenHe OT raaaus. 2.
TFanauii — OKHcAeHHe nepekucbio Bogopoaa. 3. Tepmannil, ruapuan —
OGpa3oBaHke.

Ne 46637 YIOK 52:539.123:669
18 Ne 1505 [88-5329x]

HIMO BKIT 11.05.88 : EKJI 174



)ge//i{, o z 1958

Bornnues B. H. n ap.

KuHeTHKa H TepMOXHMHSI peaKUHH TepPMHYeCKOro pasJo-
JKEeHHs CHJIaHa H repMaH@y /pBomHueB B. H., Muxees B.
C., Cmuphos B. H. —

/éSBbICOKO‘lHCTble BewecrBa. — 1988. — Ne 1. — C.
17—28. ' '

Bu6auorp.: 40 Ha3ss.

ISSN 0235—0122

— — 1. Monocunan — Paanokenne “TepuMuueckoe.- 2. [epmanni,
ruapuas — Pa3noxeHHe TepMHueckoe.
Ne 46634 YK 541.127:546.281/289:541.11

18 Ne 1502 [88-5329x]
HIMO BKIT 11.05.88 . EKJI 17.8
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/; Y/ o 174,
Fd / / Simka H., Hierlemann M., Utz M., Jensen K. F. // J
Electrochem. Soc.— 1996.— 143, \e 8.— C. 2646-2654.—
Anra. '

Ilpennoxenn myTtn Tepmuy. pacnaga GeHsq ¥ Brrumcre-
HEl COOTB-1IHe KOHCT2HTHl CKOPOCTH MeTOHaMM TeOpHH Ie-,
| PEXOIHOrO COCTOAHMS C MCNOJb30BAHMEM MONEK. CTPYKTYp
‘M TepMOXMM. NaHHBIX, BBIYMCIEHHBIX HE3MIMPHY. MeTOIOM
MO. Pe3synsTaThl pacyeToB COTIACyIOTCS C H3BECTHHIMH DKC-
nepuM. HaHHBIMH. B NpiMeHeHMM K TeXHOJOTHM OCaKIACHMUSA
Ge 13 napoBoii a3kl NoJTy4YeHHBIe JaHHHE NIOKA3BIBAIOT, YTO
razodasHsle p-IHM MTPAIOT BaKHYIO POJIb NPH AaBJI. BHILC
1 Topp u T-pax Briue 1000 K. B. E. Cxypat
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(24 1917
! y 128: 235761z The heats of formation, gas—phase acidities, and
related thermochemical properties of the third—row hydrides
GeH,, AsH,, SeH; and HBr from G2 ab initio calculations. Mayer,
'PETM.;T::], ean—Francols; Radom, Leo (Research School of Chem-
istry, Australian National University, Canberra, ACT 0200 Australia).
Int. J. Mass Spectrom. Ion Processes 1997, 167/168, 689—696 (Eng),
Elsevier Science B.V.. Ab initio MO calcns. at the G2 level have been
used to calc. several thermochem. properties of the third—row hydrides
GeH,, AsH;, SeH, and HBr. The heats of formation at 0 K and 298 K
A /? [{ /7 3 were calcd. for these hydrides, for the anions GeH,~, AsH,~, SeH- and
f / Br-, and for the corresponding free radicals GeHae, AsHge, SeHe and
W/ N “Bre. Also obtained in the present study have been the gas—phase acidi-
7 Z ties and bond dissocn. enthalpies of the above hydrides, and the electron
o A /47 . , affinities of the free radicals. The results generally agree well with
recent exptl. values. Comparisons of the G2 acidities, bond dissocn.
enthalpies and electron affinities with literature G2 results for the first—
and second—row analogs of the above species show that in each case the
[) /¢ . / y y y trends across the three rows are sirilar, with the second and third rows
7 7 exhibiting the closest behavior. . : electron affinities of the second—
/ Z g and third—row radicals are nearly identical, resulting in the trends for

the acidities and bond dissocn. enthalpies being very similar to one

ﬂ/~/¢ V' another. ]
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